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Chapter 1 Statistics  

1.1 Birther Movement
2016 United States population estimates are disputed between the Census and Social Security Administration regarding a total population between 324 million and 330 million, respectively, a difference of 2 percent,  The under age 18 population is between 74.1 million and 77.8 million, a difference of 5 percent.  74.9 million Baby Boomers were born 1946-64.  The Census has clearly erred with the 22.9% under age 18 revision in 2015 that destroyed the population pyramid and must return to 24% under age 18 used in the 2010 Census.  The US Census reports the current population of the United States of America is 324,430,398 as of Friday, August 19, 2016, based on the latest United Nations estimates, there are 330 million people estimated to live in the Social Security Area population. The United States population is equivalent to about 4.36% of the total world population of 7,432,663,275 in 2016. The U.S.A. ranks number 3 in the list of countries by population.  The population density in the United States is 35 per sq. kilometer, 92 people per sq. miles.  The total land area is 9,155,898 sq. kilometers, 3,535,111 sq. miles.  82.5 % of the population is urban, 268,012,791 people live in US cities in 2016.  The median age in the United States is 38.1 years. The U.S. fertility rate has climbed high enough to sustain a stable population, without net migration, solidifying the nation's unique status among industrialized countries as a growth state.  The nation's total fertility rate hit a high of an average of nearly 3.8 children born to each woman in the United States in 1957 during the postwar Baby Boom. The birthrate fell sharply through the 1960s and 1970s with the introduction of the birth control pill, legalization of abortion and other trends, including women delaying childbearing to attend college and pursue a career. The rate dipped below replacement level in 1972 and hit a low of 1.7 in 1976, but it started rising again in the late 1970s, climbed steadily through the 1980s, hovering close to but never hitting the replacement rate throughout the '90s and reaching 2.2 in 2000-2010 before going down to 1.8 in 2011-present.  Net population growth is bolstered by net migrants. The United States has the highest birth rate (12.5 per 1,000 population), infant mortality rate (6.1 infant deaths per 1,000 live births and 8 under age 5 deaths per 1,000 ) and maternal mortality rate (32 deaths per 100,000) of any industrialized nation.  Since the 1989 the annual estimate of about 4 million births is less than 4 million during Democratic administrations and more than 4 million during Republican administrations.  Since 2009 it has become increasingly difficult, to impossible, for poor people born, and in particular naturalized or at some state of immigration, or with some sort of difficulty procuring a birth certificate, to get identification documents at normal price under Art. 29 of the Convention Relating to the Status of Stateless Persons (1954).  This does not seem to affect SSA area population estimates, except for the dispute regarding more than 4 million social security cards issued to newborns during Republican administrations and less than 4 million births during Democratic administration under the Convention on the Reduction of Statelessness (1961) naturalization at birth.  
Population Growth Estimates of the United States 1960-2016 

	Year
	Population
	 Yearly % 

Change
	Yearly

Change 
	Deaths
	Migrants (net)
	Births
	Births per 1,000

	2016
	329,386,000
	0.86 %
	2,800,000
	2,700,000
	1,500,000
	4,000,000
	12.1

	2015
	326,586,000
	0.84 %
	2,908,327
	2,626,418
	1,557,000
	3,977,745 
	12.2

	2010
	309,876,170
	0.91 %
	2,747,307
	2,468,435 
	1,014,100
	3,944,000
	12.6

	2000
	282,895,741
	1.22 %
	3,324,043
	2,403,351 
	1,738,500
	4,058,814
	14.3

	1990
	252,847,810
	0.99 %
	2,431,251
	2,148,463 
	737,200
	4,158,212 
	16.6

	1980
	229,588,208
	0.95 %
	2,124,929
	1,989,841 
	774,600
	3,612,258
	15.7

	1970
	209,485,807
	0.99 %
	2,016,455
	1,921,031 
	299,000
	3,731,386
	17.8

	1960
	186,176,524
	1.74 %
	3,076,029
	1,711,982 
	372,000
	4,257,850
	22.8


Source: US Census (as edited 2015-16) Hamilton, Brady E. Ph.D., Martin, Joyce A. M.P.H., and Osterman, Michelle J.K. M.H.S. Births: Preliminary Data for 2015. Division of Vital Statistics. Center for Disease Control. National Vital Statistics Reports. Vol. 65 No. 3. June 2, 2016; Xu, Jiaquan M.D.; Murphy, Sherry L. B.S.; Kochanek, Kenneth D. M.A.; and  Bastian, Brigham A B.S. Deaths: Final Data for 2013. Division of Vital Statistics. Center for Disease Control. National Vital Statistics Reports Vol. 64, No. 2 February 16, 2016 Table 1 Edited  by 2016 Annual Report. Table V.A2 Immigration Assumptions, Calendar Years 1940-2090 for 2015 and net immigration re-estimated at 1.5 million and total population corroborated by Table IV.A1.—Historical and Projected Social Security Area Population based on the Intermediate Assumptions of the 2015 OASDI Trustees Report, as of July 1, 1974-2039 
Since 2014 the price of a hospital delivery has risen astronomically.  People who are not insured by Medicaid are delivering their baby at home.  Home-delivery is bursting out of the two-seat stroller.  More new Social Security cards are issued than National Vital Statistics Reports.  Birth certificates can be notarized and a social security card will be issued.  Hospital births are low, deaths and immigration are high.  The population is growing normally, Census bureau estimates are low.  Social Security estimates are slightly high because some insured workers emigrate from the United States and others might not procure any other form of documentation.  The Convention the Nationality of Married Women of 1957 provides that neither the celebration nor the dissolution of marriage between one of its nationals and an alien, nor the change of nationality by the husband shall affect the nationality of the wife or leave her stateless, furthermore, the alien wife of one its nationals may acquire her husbands's nationality as a matter of right.  These special nationality privileges apply equally to husbands and wives under the equal protections clauses of the Convention on the Elimination of All Forms of Discrimination against Women of 18 December 1979 Article 9 provide (1) States Parties shall grant women equal rights with men to acquire, change or retain their nationality.  They shall ensure in particular that neither marriage to an alien nor change of nationality by the husband during shall automatically change the nationality of the wife render her stateless or force upon her the nationality of her husband. (2) State parties shall grant women equal rights with men with respect to the nationality of their children.  Convention on the Rights of the Child (1990) Article 7(1) The child shall be registered immediately after birth and shall have the right from birth to a name, the right to acquire a nationality and. as far as possible, the right to know and be cared for by his or her parents.  (2) States Parties shall ensure the implementation of these rights in accordance with their national law and their obligations under the relevant international instruments in this field, in particular where the child would otherwise be stateless. Article 8 (1) States Parties undertake to respect the right of the child to preserve his or her identity, including nationality, name and family relations as recognized by law without unlawful interference. (2) Where a child is illegally deprived of some or all of the elements of his or her identity, States Parties shall provide appropriate assistance and protection, with a view to re-establishing speedily his or her identity.  
US Population, by Cohort 2000-2024
(in thousands)
	Year
	0-17
	18-34
	35-49
	50-64
	65-74
	75 or older
	Total all ages

	2000
	73,915
	68,372
	66,913
	43,055
	18,655
	16,858
	287,768

	2010
	76,697
	74,206
	65,874
	59,217
	22,165
	18,871
	315,144

	2015
	76,679
	75,729
	62,598
	63,724
	27,636
	20,219
	326,586

	2016
	76,988
	76,169
	62,845
	64,127
	28,734
	20,664
	329,527

	2017
	77,337
	76,653
	63,206
	64,305
	29,780
	21,254
	332,535

	2018
	77,732
	77,210
	63,578
	64,389
	30,752
	21,975
	335,638

	2019
	78,215
	77,827
	63,848
	64,447
	31,818
	22,672
	338,828

	2020
	78,783
	78,330
	64,021
	64,547
	33,019
	23,299
	341,998

	2021
	79,365
	78,794
	64,236
	64,562
	34,074
	24,105
	345,137

	2022
	79,940
	79,251
	64,662
	64,275
	34,855
	25,248
	348,230

	2023
	80,483
	79,629
	65,346
	63,772
	35,569
	26,440
	351,240

	2024
	80,943
	79,959
	66,196
	63,199
	36,336
	27,551
	354,184


Source: 2015 Annual Report on the SSI Program Table IV.A1 Historical and Projected Social Security Area Population based on the Intermediate Assumptions of the 2015 OASDI Trustees Report, as of July 1, 1974-2039
In 2016 there are estimated to be 77 million children under the age of 18 residing in the Social Security Area Population United States, about 23.33% of the 330 million total area population. In 2016 the US Census Bureau estimates a current total population of 324.5 million. The population clock is calculated on the basis of one birth every 8 seconds, one death every 13 seconds, one net international migrant every 28 seconds, for a net gain of one person every 11 seconds. America's Children in Brief: Key National Indicators of Well-Being 2016 estimates that there are 73.7 million children living in the United States down from a high of 74.1 million in 2010, when the last decennial Census was conducted.  The US Census reports that 22.9% of the population were under the age of 18 in 2015 down from 24.0% in 2010.  22.9% of current 2016/9/28 population estimate by the US Census bureau of 324.5 million comes to 74.19 million children.  24% of the current population is 77.88 million.  America's Children in Brief and the US Census 22.9% (2015) decision child dares to question that there are more children under age 18 than any other cohort, even the 74.9 million (2015) tyrannical Baby Boomer cohort. The Census has erred with the 22.9% under age 18 revision in 2015 and must return to 24% under age 18 used in the 2010 Census. 
Number of Social Security card holders born in the U. S. by year of birth and sex with total for under age 18 population born 1997-2015 and Baby Boomers born 1946-1964
	Year of

birth
	Male
	Female
	Total

	1880
	118,399
	97,604
	216,003

	1881
	108,282
	98,855
	207,137

	1882
	122,031
	115,696
	237,727

	1883
	112,478
	120,059
	232,537

	1884
	122,739
	137,586
	260,325

	1885
	115,946
	141,949
	257,895

	1886
	119,042
	153,736
	272,778

	1887
	109,315
	155,422
	264,737

	1888
	129,905
	189,447
	319,352

	1889
	119,034
	189,219
	308,253

	1890
	119,701
	201,661
	321,362

	1891
	109,267
	196,567
	305,834

	1892
	131,453
	224,915
	356,368

	1893
	121,040
	225,232
	346,272

	1894
	124,894
	235,972
	360,866

	1895
	126,644
	247,107
	373,751

	1896
	129,072
	251,993
	381,065

	1897
	121,943
	248,275
	370,218

	1898
	132,105
	274,146
	406,251

	1899
	115,195
	247,490
	362,685

	1900
	162,140
	317,775
	479,915

	1901
	115,595
	254,232
	369,827

	1902
	132,749
	280,333
	413,082

	1903
	129,326
	278,198
	407,524

	1904
	138,508
	292,438
	430,946

	1905
	143,244
	309,870
	453,114

	1906
	144,070
	313,441
	457,511

	1907
	158,588
	337,433
	496,021

	1908
	166,372
	354,533
	520,905

	1909
	176,868
	368,098
	544,966

	1910
	208,524
	419,526
	628,050

	1911
	241,392
	441,812
	683,204

	1912
	451,456
	586,708
	1,038,164

	1913
	536,243
	654,904
	1,191,147

	1914
	683,321
	796,608
	1,479,929

	1915
	880,948
	1,023,882
	1,904,830

	1916
	923,258
	1,085,708
	2,008,966

	1917
	959,331
	1,123,702
	2,083,033

	1918
	1,048,689
	1,202,363
	2,251,052

	1919
	1,015,339
	1,174,650
	2,189,989

	1920
	1,100,869
	1,244,038
	2,344,907

	1921
	1,137,925
	1,279,681
	2,417,606

	1922
	1,125,316
	1,247,531
	2,372,847

	1923
	1,132,363
	1,252,416
	2,384,779

	1924
	1,169,028
	1,295,716
	2,464,744

	1925
	1,151,452
	1,263,046
	2,414,498

	1926
	1,145,465
	1,230,117
	2,375,582

	1927
	1,161,789
	1,236,348
	2,398,137

	1928
	1,141,098
	1,195,385
	2,336,483

	1929
	1,107,405
	1,157,481
	2,264,886

	1930
	1,129,373
	1,166,344
	2,295,717

	1931
	1,069,368
	1,103,563
	2,172,931

	1932
	1,074,167
	1,106,167
	2,180,334

	1933
	1,019,889
	1,045,864
	2,065,753

	1934
	1,061,656
	1,082,174
	2,143,830

	1935
	1,069,275
	1,086,677
	2,155,952

	1936
	1,064,111
	1,077,429
	2,141,540

	1937
	1,093,413
	1,101,723
	2,195,136

	1938
	1,136,223
	1,141,329
	2,277,552

	1939
	1,133,089
	1,133,993
	2,267,082

	1940
	1,185,984
	1,181,212
	2,367,196

	1941
	1,254,586
	1,245,808
	2,500,394

	1942
	1,408,028
	1,390,365
	2,798,393

	1943
	1,454,263
	1,435,227
	2,889,490

	1944
	1,388,905
	1,366,429
	2,755,334

	1945
	1,371,329
	1,346,051
	2,717,380

	Baby Boomer
	
	
	

	1946
	1,650,135
	1,612,831
	3,262,966

	1947
	1,857,349
	1,817,781
	3,675,130

	1948
	1,782,570
	1,742,587
	3,525,157

	1949
	1,801,901
	1,755,499
	3,557,400

	1950
	1,819,993
	1,758,923
	3,578,916

	1951
	1,910,588
	1,846,667
	3,757,255

	1952
	1,973,397
	1,902,145
	3,875,542

	1953
	2,001,102
	1,929,114
	3,930,216

	1954
	2,067,882
	1,990,632
	4,058,514

	1955
	2,088,636
	2,004,373
	4,093,009

	1956
	2,144,680
	2,059,330
	4,204,010

	1957
	2,187,626
	2,097,516
	4,285,142

	1958
	2,153,177
	2,065,011
	4,218,188

	1959
	2,166,434
	2,078,477
	4,244,911

	1960
	2,166,091
	2,079,930
	4,246,021

	1961
	2,155,910
	2,076,225
	4,232,135

	1962
	2,102,338
	2,027,018
	4,129,356

	1963
	2,065,419
	1,987,890
	4,053,309

	1964
	2,027,616
	1,957,182
	3,984,798

	Baby Boomer
	38,122,844
	36,789,131
	74,911,975

	1965
	1,895,639
	1,827,342
	3,722,981

	1966
	1,818,163
	1,755,555
	3,573,718

	1967
	1,780,001
	1,716,654
	3,496,655

	1968
	1,776,423
	1,709,480
	3,485,903

	1969
	1,830,456
	1,762,720
	3,593,176

	1970
	1,906,003
	1,831,956
	3,737,959

	1971
	1,818,630
	1,752,356
	3,570,986

	1972
	1,674,919
	1,612,524
	3,287,443

	1973
	1,614,370
	1,554,011
	3,168,381

	1974
	1,630,935
	1,566,158
	3,197,093

	1975
	1,623,186
	1,560,705
	3,183,891

	1976
	1,633,331
	1,571,901
	3,205,232

	1977
	1,709,885
	1,644,879
	3,354,764

	1978
	1,708,989
	1,643,759
	3,352,748

	1979
	1,791,697
	1,723,064
	3,514,761

	1980
	1,854,692
	1,780,228
	3,634,920

	1981
	1,862,080
	1,788,032
	3,650,112

	1982
	1,886,704
	1,813,716
	3,700,420

	1983
	1,862,811
	1,789,105
	3,651,916

	1984
	1,875,736
	1,802,581
	3,678,317

	1985
	1,923,356
	1,845,612
	3,768,968

	1986
	1,920,483
	1,844,734
	3,765,217

	1987
	1,949,062
	1,873,574
	3,822,636

	1988
	2,000,862
	1,922,263
	3,923,125

	1989
	2,095,209
	1,991,787
	4,086,996

	1990
	2,150,863
	2,053,702
	4,204,565

	1991
	2,118,988
	2,032,978
	4,151,966

	1992
	2,098,423
	2,004,166
	4,102,589

	1993
	2,064,806
	1,971,029
	4,035,835

	1994
	2,037,777
	1,948,875
	3,986,652

	1995
	2,010,773
	1,921,035
	3,931,808

	1996
	2,003,109
	1,916,678
	3,919,787

	Under 18
	
	
	

	1997
	1,997,063
	1,908,561
	3,905,624

	1998
	2,026,806
	1,937,701
	3,964,507

	1999
	2,037,920
	1,945,832
	3,983,752

	2000
	2,086,976
	1,994,461
	4,081,437

	2001
	2,066,991
	1,979,571
	4,046,562

	2002
	2,065,175
	1,973,556
	4,038,731

	2003
	2,099,617
	2,004,932
	4,104,549

	2004
	2,111,689
	2,016,063
	4,127,752

	2005
	2,125,380
	2,027,508
	4,152,888

	2006
	2,190,066
	2,088,261
	4,278,327

	2007
	2,212,515
	2,113,906
	4,326,421

	2008
	2,177,409
	2,079,948
	4,257,357

	2009
	2,117,746
	2,021,799
	4,139,545

	2010
	2,050,778
	1,956,853
	4,007,631

	2011
	2,026,895
	1,933,342
	3,960,237

	2012
	2,023,569
	1,934,051
	3,957,620

	2013
	2,013,559
	1,920,953
	3,934,512

	2014
	2,039,794
	1,947,553
	3,987,347

	2015
	2,026,872
	1,935,109
	3,961,981

	Under 18
	39,493,820
	37,719,960
	77,216,780


Source: SSA
More boy than girl babies have been issued social security cards every year since 1940.  In 2015 51.2% of babies were boys and 48.8% were girls.   However 50.9% of the 2010 census population are female and 49.1% are male.  Census records support this transgender paradox SSA would have to note the death and sex of all social security cardholders to solve in the future.  For the time being the Actuary has devised a sex and age adjusted death risk ratio but it has not yet been applied to the immigration adjusted population to estimate how many people born in each year live in the United States Social Security Area population.  The Census has devised a number of ways to study the live birth rate – fertility rate, average number of children born to each women, and number of live births per woman age 15-44.  Birth rate: Number of children born per 1,000 women over a given year. Completed fertility: Number of children a woman has given birth to when she completes childbearing. Cumulative fertility: Total number of children ever born to a woman at the time of the survey, regardless of whether she will have more children in the future.  Replacement-level fertility: The number of children each woman would need to give birth to in order to keep the national population the same size in the subsequent generation, normally about 2.1 (Monte & Ellis '14).  
US Vital Statistics 2010-2015
	Year
	Birth rate
	Age-sex adjusted Death rate
	Under 65
	65 and Over
	Life expectancy at birth, Male
	Life expectancy at birth, Female
	Life expectancy at age 65, Male
	Life expectancy age 65, Female

	2010
	1.93
	821.3
	248.5
	4,640.1
	76.1
	80.9
	17.6
	20.2

	2011
	1.89
	819.3
	249.1
	4,621.4
	76.2
	81.0
	17.7
	20.2

	2012
	1.87
	811.9
	248.5
	4,568.2
	76.3
	81.1
	17.8
	20.3

	2013
	1.85
	812.2
	249.1
	4,566.1
	76.3
	81.1
	17.8
	20.3

	2014
	1.86
	790.4
	242.6
	4,442.9
	76.6
	81.2
	18.0
	20.5

	2015
	1.87
	781.4
	239.8
	4,392.3
	76.8
	81.5
	18.1
	20.6


Source 2016 Annual Report of OASDI Trust Fund. Table V.A.1 Fertility and Mortality Assumptions, Calendar Year 1940-2090; Table V.A4 Period Life Expectancy 1940-2090 
In 2006 it was reported there were 4,265,996 births out of nearly 6.6 million pregnancies, a 3 percent increase from the year before, the largest single-year increase since 1989 and the highest total number of births since 1961, near the end of the baby boom.  For the first time in 35 years, the U.S. fertility rate has climbed high enough to sustain a stable population, solidifying the nation's unique status among industrialized countries as a growth state.  The 2006 fertility rate of 2.1 children is the highest level since 1971. The overall fertility rate increased 2 percent between 2005 and 2006, nudging the average number of babies being born to each woman to 2.1. That marks the first time since 1971 that the rate has reached a crucial benchmark of population growth: the ability of each generation to replace itself.  The nation's total fertility rate hit a high of nearly 3.8 in the United States in 1957 during the postwar Baby Boom. But it fell sharply through the 1960s and 1970s with the introduction of the birth control pill, legalization of abortion and other trends, including women delaying childbearing to attend college and pursue a career. The rate dipped below replacement level in 1972 and hit a low of 1.7 in 1976, but it started rising again in the late 1970s, climbed steadily through the 1980s, hovering close to but never hitting the replacement rate throughout the '90s although the population grew to over 300 million in 2006 (Stobbe 2008).   The total U.S. population crossed the 100 million mark around 1915, the 200 million mark in 1967, and the 300 million mark in 2006. The U.S. population more than tripled during the 20th century, a growth rate of about 1.3 percent a year.  45% of American children under the age of 5 are minorities.  In 2006, the nation’s minority population reached 100.7 million.  In 2007 the total population growth rate was estimated at exactly 1 percent - the birth rate was 14.2, net migration 3.05 and death rate 8.3 per thousand.  The infant mortality rate was 6. 4 death per 1,000 live births. 
The reasons for the unusual U.S. fertility rate are the focus of intense interest. Some of the increase is explained by immigration. Hispanics have the highest fertility rate -- about 2.9 -- followed by blacks (2.1), Asians (1.9) and whites (1.86). But Hispanics do not represent enough of the population to fully explain the trend, and the fertility rate of U.S. whites is still higher than that of other developed countries.  Experts can only speculate, but they cite a complex mix of factors, including lower levels of birth control use than in other developed countries, widely held religious values that encourage childbearing, social conditions that make it easier for women to work and have families, and a growing Hispanic population whose children are automatically US citizens improving their chances at citizenship.  To be sure, the fertility rate among Hispanics — 3 children per woman — has been a major contributor. That’s the highest rate for any group. In 2006, for the first time, Hispanics accounted for more than 1 million births. The high rate probably reflects cultural attitudes toward childbirth developed in other countries, experts said. Fertility rates average 2.7 in Central America and 2.4 in South America.  Fertility rates often rise among immigrants who leave their homelands for a better life. For example, the rate among Mexican-born women in the U.S. is 3.2, but the overall rate for Mexico is just 2.4 (Stein 2007).  
In June 2012, 76.2 million women in the United States were aged 15 to 50, and 59 percent of them were mothers. Hispanic women aged 15 to 50 have the highest percentages of women with three or more children (25.2 percent), followed by Black women (21.3 percent).  Of all women aged 15 to 50, 17.2 percent had one child, 23.1 percent had two children, and 18.5 percent had three or more children. Of the more than 76 million women in the United States who were aged 15 to 50 in 2012, 4.1 million (5.4 per- cent) reported experiencing a birth in the previous 12 months.  Fertility levels differ for women of different racial backgrounds. The lowest fertility rate in 2012 was for non-Hispanic White women (49 births per 1,000 women). The rate for Native Hawaiian or other Pacific Islanders was 79 births per 1,000 women. Black and Asian women both had a birth rate of 57 births per 1,000 women. American Indian or Alaska Native women had a birth rate of 66 births per 1,000 women. In 2012, 21 percent of women 15 to 50 years old living in the United States who experienced a birth in the previous 12 months were born in another country.  Hispanic women aged 15 to 50 have lower rates of childless- ness (35.3 percent) than do women in any other group, while Asian women of the same age have the highest rates of childlessness (46.1 percent). Forty-three percent of non-Hispanic White women and 39 percent of Black women are childless. 
In 2015, one quarter of all children in the United States had a parent who was foreign born. In contrast, about 71 percent of all children were native born and had native- born parents. Among native-born children with at least one foreign-born parent, the majority were Hispanic in 2015, a pattern that reflects the rise of immigration from Latin America over the past few decades. In contrast, among native-born children with native-born parents, the majority were White, non-Hispanic in 2015.  A growing share of immigrants are coming from Asia as well as Latin America. In 2015, Asians made up just 1 percent of native- born children with native-born parents, but they made up a far larger proportion of the children whose parents were foreign born. Asians made up 16 percent of native-born children with a foreign-born parent and 23 percent of foreign-born children with a foreign-born parent.  In 2014, hispanic children were more likely to be uninsured (10 percent) than White non-Hispanic and black, non-Hispanic children (4 percent each).  Approximately two-thirds of foreign-born women with a birth in the past year were not citizens of the United States (14.5 percent of all women with a birth in the 12 months prior to the survey). Overall, foreign-born women had birth rates of 68 births per 1,000 women, 17 births per 1,000 higher than that of native-born women (51 births per 1,000 women). More than half (52 percent) of the births to women of Hispanic descent were to women who were native-born citizens, while another 9 percent of the births to Hispanic women were to women who were naturalized citizens (Monte & Ellis '14).  
Immigration Estimates 2001-2015
(in thousands)
	Year
	Legal in 
	Legal out
	Adjustment of status
	Net legal
	Other in
	Other out
	Adjustments of status
	Net other
	Total net immigration

	2001
	517
	265
	542
	794
	1,322
	122
	542
	658
	1,453

	2002
	483
	243
	487
	728
	1,259
	112
	487
	660
	1,388

	2003
	414
	192
	354
	575
	1,139
	123
	354
	662
	1,237

	2004
	466
	250
	533
	749
	1,304
	108
	533
	662
	1,411

	2005
	561
	290
	597
	869
	1,791
	52
	597
	1,141
	2,010

	2006
	639
	303
	573
	910
	1,450
	76
	573
	801
	1,710

	2007
	584
	267
	482
	800
	883
	328
	482
	72
	872

	2008
	635
	278
	478
	835
	672
	948
	478
	-754
	81

	2009
	633
	277
	475
	832
	752
	170
	475
	106
	938

	2010
	622
	262
	426
	786
	678
	199
	426
	53
	838

	2011
	647
	264
	408
	791
	606
	263
	408
	-66
	725

	2012
	621
	255
	401
	766
	776
	131
	401
	244
	1,011

	2013
	589
	249
	409
	748
	939
	184
	409
	346
	1,094

	2014
	616
	254
	401
	762
	1,200
	245
	401
	554
	1,316

	2015
	610
	265
	450
	795
	1,400
	188
	450
	762
	1,557


Source: 2016 Annual Report. Table V.A2 Immigration Assumptions, Calendar Years 1940-2090 
Immigration is up, illegal immigration is way up.  The United States of America is a nation of immigrants.  The US was populated by waves of immigrants from Europe and Africa who rapidly outnumbered the natives. Higher pay for equal work has lured millions of Latin Americans in recent years.  Legal immigration increased after World War II to around 300,000 persons per year and remained around that level until shortly after 1960.  With the Immigration Act of 1965 and other related changes, annual legal immigration increased to about 400,000 and remained fairly stable until 1977.  Between 1977 and 1990, legal immigration once again increased, averaging about 580,000 per year.   The Immigration Act of 1990, which took effect in fiscal year 1992, restructured the immigration categories and increased significantly the number of immigrants who may legally enter the United States.  On March 1, 2003, service and benefit functions of the U.S. Immigration and Naturalization Service (INS) transitioned into the Department of Homeland Security (DHS) as the U.S Citizenship and Immigration Services (USCIS) for the purposes of fifteen thousand (15,000) federal employees and contractors working in approximately 250 Headquarters and field offices around the world.   Legal immigration averaged about 837,000 persons per year during the period 1992 through 2004. The number of legal immigrants in 2004 is estimated to be 946,000 persons. For 2004, net legal immigration (after considering emigration) is estimated to be about 710,000 persons.  The total level of net immigration (legal and other, combined) under the intermediate projection is assumed to be 1,075,000 persons in 2006, and 900,000 persons in 2016. The number of illegal entrants into the United States through the Southwest border was estimated to exceed one million people a year, but that number is thought to have declined as border enforcement and deportations increased and the economy became depressed. There were a high of 12 million illegal aliens residing in the USA, the deportation of criminal aliens might explain the majority of the decline in US prison population 2009-2016. Globally there are estimated to be between 100 and 200 million people without proper documents, many were not given papers at birth and others fail to document their international migration.  The Border Protection, Antiterrorism, and Illegal Immigration Control Act of 2005 (Referred to Senate Committee after being Received from House) HR 4437 and the Border Security Act S. 2394 brought to light that there are an estimated 11 million undocumented aliens living in the United States but otherwise failed to address the issue of documenting these stateless non-criminal illegal aliens, denaturalized citizens and people born in the USA who cannot procure an identification document at normal price.  The 2010 Census allowed for some illegal immigration  but seems to be producing lower total population estimates than social security numbers.  
More than 60 percent of women who reported a birth in the prior year were married at the time of the survey, while about 30 percent of the women with a birth in the previous 12 months reported that they had never been married.  There is a clear decline in marital first births since the early 1990s, from 70 percent for women whose first birth was between 1990 and 1994, to 55 percent for women whose first birth was in 2005 or later.  In 2012, more than half of women with a birth in the previous 12 months were in the labor force.  Fertility rates for women not in the labor force (74 births per 1,000 women) were considerably higher than those of employed women (46 births per 1,000). Twenty eight percent of women with a birth in the prior year were living in poverty in 2012, up from 25 percent in 2008. The fertility rate for women in poverty was 82 births per 1,000—higher than the fertility rate of those with incomes at 100 to 199 percent of poverty (63 births per 1,000) and almost twice as high as those with incomes at or above 200 percent of poverty (45 births per 1,000). In 2012, about 6 percent of women with a birth in the prior year were receiving public assistance, unchanged from 2008. In 2012, more than three-quarters of women with a birth in the previous 12 months reported that they were living in their own home; 55 percent were either a married householder or the spouse of the householder.  Twelve percent were in a cohabiting relationship, and 10 percent did not have a spouse or partner present. Notably, more than one in five women with a birth in the previous 12 months reported that they were living in someone else’s home at the time of the survey. Most (70 percent) of the women with recent births who lived in someone else’s home were the child of the householder; that is, the daughter of the person who owns or rents the home (Monte & Ellis '14).  
Childbirth during adolescence is often accompanied by long-term difficulties for the mother and her child. Compared with babies born to older mothers, who are also high risk pregnancies, babies born to adolescent mothers, particularly younger adolescent mothers, are at higher risk of low birthweight and infant mortality.  They are more likely to grow up in homes that offer lower levels of emotional support and cognitive stimulation, and they are less likely to earn high school diplomas.  For mothers, giving birth during adolescence is associated with limited educational attainment, which in turn can reduce employment prospects and earnings potential.  Although adolescent birth rates for all racial and ethnic groups have generally been on a long-term decline since the late 1950s, birth rates continue to vary by race and ethnicity.  In 2014, the adolescent birth rate was 19 births per 1,000 females for American Indian or Alaska Native, non-Hispanic and Hispanic adolescents; 17 for Black, non- Hispanic; 7 for White, non-Hispanic; and 3 for Asian or Pacific Islander, non-Hispanic adolescents ages 15–17. From 1995 to 2014, the total adolescent birth rate declined by 25 percentage points, from 36 per 1,000 to 11 per 1,000, a record low for the United States. This long-term downward trend was found for each racial and Hispanic origin group. 
In 2020 whites will become a minority when fewer than half of all U.S. children ages 0–17 are projected to be White, non- Hispanic, down from 74 percent in 1980 and 52 percent in 2015. By 2050, only 39 percent of all U.S. children are projected to be White, non-Hispanic. Hispanic children represented 25 percent of U.S. children in 2015, up from 9 percent in 1980. By 2020, they are projected to represent 26 percent of all U.S. children and 32 percent by 2050. In 2015, Black, non-Hispanic children represented 14 percent of all U.S. children, down from 15 percent in 1980. By 2020, they are projected to represent 14 percent of all U.S. children and 13 percent by 2050. Since 2000, Asian, non-Hispanic children have increased from 3.5 percent of all U.S. children to 5 percent in 2015. By 2020, they are projected to represent 5 percent of all U.S. children and 7 percent by 2050. In 2000, non-Hispanic children of two or more races represented 2 percent of all U.S. children. By 2015, they represented 4 percent of all U.S. children. By 2020, they are projected to represent 5 percent of all U.S. children and 8 percent by 2050. American Indian and Alaska Native, non- Hispanic children represented 0.9 percent of all U.S. children in 2015, up from 0.8 percent in 1980. By 2020, they are projected to represent 0.8 percent of all U.S. children and 0.7 percent by 2050. Between 2000 and 2015, the proportion of Native Hawaiian and Other Pacific Islander, non-Hispanic children remained unchanged at 0.2 percent of all U.S. children. The proportion is projected to remain unchanged at 0.2 percent between 2020 and 2050. 

1.2 Infant and Maternal Mortality
The United States has the highest birth rate (12.5 per 1,000 population), infant mortality rate (6.1 infant deaths per 1,000 live births and 8 under age 5 deaths per 1,000 ) and maternal mortality rate (32 deaths per 100,000) of any industrialized nation.  Four statistics are commonly used evaluating disease and quality of obstetric care.  Maternal death rate is the number of deaths of obstetric cause per 100,000 live births.  Fetal death is synonymous with stillbirth per 1000 infants born.  Neonatal death refers to an infant's death within the first 28 days of life and is expressed as the neonatal mortality per 1000 live births.  The birth rate is expressed as the number of births per 1000 people in the total population.  The fertility rate is the number of live births per 1000 females aged 15 to 45 in the population (Beckmann et al '02: 95, 96).  Globally, the infant mortality rate has decreased from an estimated rate of 63 deaths per 1000 live births (6300 per 100,000) in 1990 to 32 deaths per 1000 live births (3200 per 100,000) in 2015. Annual infant deaths have declined from 8.9 million in 1990 to 4.5 million in 2015.   Correspondingly, the infant mortality rate of the United States (US) declined from approximately 100 per 1,000 live births to  (10,000 infant deaths per 100,000 live births in 1900, to 69 per 100,000 live births (689  per 100,000) in 2000 to  6.7 per 100,000 live births (670 per 100,000 ) in 2006 to 6.1 per 100,000 live births (610 per 100,000) in 2015. Data suggest that mothers with no prenatal care had a very high overall infant death rate (5281.83 and 4262.16 deaths per 100,000 births in Mississippi and Louisiana, respectively, whereas the US average was 3,075 deaths per 100,000 live births (He et al '15). Over 24,000 infants are estimated to have died in the United States in 2014.  Of the 3,404 deaths within a year of pregnancy termination, maternal mortality, that occurred during 2011-2012 and were reported to CDC, 1,329 were found to be pregnancy-related.  Statistics for 40 states and the District of Columbia, gleaned from death certificates, indicate that whereas the reported maternal mortality rate from 1999 to 2002 was 9.8 per 100,000 live births, it jumped to 20.8 per 100,000 live births for the period 2010 to 2013. But the numbers in the latter period may have been affected by a small change in the forms that are filed when a person dies. Until relatively recently most states relied on a death certificate form that was created in 1989. A newer version of the form, released in 2003, added a dedicated question asking whether the person who died was currently or recently pregnant—effectively creating a flag for capturing maternal mortality. Specifically, this recently introduced question asks if the woman was pregnant within the past year, at the time of death or within 42 days of death.  The statistical increase in maternal mortality is thought to mostly be the result of more accurate death reporting (Maron '15).  
The 2012 nationwide rate for premature babies dropped to 11.5%, a 15-year low, according to the March of Dimes Premature Birth Report Card published Friday. The number rose from the 1980s until 2006, but once leveled off at 11.5% in 1998.  Almost half a million U.S. babies are born prematurely, or before 37 completed weeks of pregnancy. They are at higher risk for experiencing health problems, including apnea, respiratory distress syndrome, and anemia, than babies born later. The United States has the worst premature birth rate out of 30 industrialized countries.  Without the recent decreasing rates, 176,000 more babies would have been born preterm.  The March of Dimes is leading the Prematurity Campaign to reduce the nation’s preterm birth rate to 9.6% by 2020. The interim goal is to decrease the number by 8% before the start of 2015. Every state, as well as Washington, D.C., and Puerto Rico, agreed to work toward the goal (Richinick '13).
Both single and married women are increasingly keeping their children however single women are much more likely, 35 percent, to get an abortion, while only 6 percent of married women get abortions.  Nearly half (45 percent) of the 6.4 million pregnancies in 2004 occurred among unmarried women. Pregnancy totals among unmarried women increased from over 2.7 million in 1990 to over 2.8 million in 2004, whereas pregnancy totals among married women declined from 4.1 million in 1990 to 3.5 million in 2004.  The average U.S. woman is expected to have 3.2 pregnancies in her lifetime at current pregnancy rates; black and Hispanic women are expected to have 4.2 pregnancies each, compared with 2.7 for non-Hispanic white women.  Three out of four pregnancies among married women (75 percent) ended in a live birth in 2004, while 19 percent ended in fetal loss, and 6 percent ended in abortion. For unmarried women, slightly over half of pregnancies (51 percent) ended in live birth, an increase from 43 percent in 1990. Thirty-five percent of these pregnancies ended in abortion and 13 percent ended in fetal loss (CDC 2008).  Improved counseling regarding the value of bearing children seems to be paying off and more single women are delivering their babies.  The constitutional principles regarding the right to an abortion are articulated by the Supreme Court in Roe v. Wade (1973), and in keeping with the science and values of medicine, the AMA recommends that abortions not be performed in the third trimester except in cases of serious fetal anomalies incompatible with life.
Of the 17.5 million women in the United States estimated to be in need of publicly funded family planning services and supplies, Medicaid and government-funded clinics (Title X clinics) cover just over half of this need, leaving more than 8 million women without affordable family planning information and services.  The trimester framework of Roe v. Wade (1973) addressed when a woman's fundamental right to abortion would be absolute, and when the state's interests would become compelling. In the first trimester, when it was believed that the procedure was safer than childbirth, the Court left the decision to abort completely to the woman and her physician.  From approximately the end of the first trimester until fetal viability, the state's interest in protecting the health of the mother would become "compelling." At that time, the state could regulate the abortion procedure if the regulation "reasonably relate[d] to the "preservation and protection of maternal health."  At the point of viability, which the Court believed to be in the third trimester, the state's interest in "potential life" would become compelling, and the state could regulate abortion to protect "potential life." At that point, the state could even forbid abortion so long as it made an exception to preserve the life or health of the motherIn 2012, 699,202 legal induced abortions were reported to CDC from 49 reporting areas, about one-third of the annual number of pregnancies terminated. The abortion rate for 2012 was 13.2 abortions per 1,000 women aged 15–44 years, and the abortion ratio was 210 abortions per 1,000 live births.  Compared with 2011, the total number and ratio of reported abortions for 2012 decreased 4%, and the abortion rate decreased 5%. Additionally, from 2003 to 2012, the number, rate, and ratio of reported abortions decreased 17%, 18%, and 14%, respectively. Given the large decreases in the total number, rate, and ratio of reported abortions from 2011 to 2012, in combination with decreases that occurred during 2008–2011, all three measures reached historic lows.  Women in their twenties accounted for the majority of abortions in 2012 and throughout the period of analysis. The majority of abortions in 2012 took place early in gestation:  91.4% of abortions were performed at ≤13 weeks’ gestation; a smaller number of abortions (7.2%) were performed at 14–20 weeks’ gestation, and even fewer (1.3%) were performed at ≥21 weeks’ gestation. In 2012, 20.8% of all abortions were medical abortions. The percentage of abortions reported as early medical abortions increased 10% from 2011 to 2012.  The Census also keeps track of fetal deaths, 20 to 27 weeks, 28 weeks or more, and neonatal infant deaths, less than 7 days, less than 28 days, number and ratios for whites and blacks.  The total number of fetal deaths >20 weeks is reported to have declined from 31,386 (7.49 per 1,000 live births) in 1990 to 25,894 (6.22 per 1,000 live births) in 2005.  of the 25,894 fetal deaths in 2005, 13,327 were 20-27 weeks.

Infant and Maternal Mortality in the US 1980-2015
	
	Live Births, number
	Infant deaths, number
	 Infant deaths per 1,000 live births
	Maternal deaths, number
	Maternal death per 100,000 live births

	1980
	3,634,920
	45,800
	12.6
	333
	9.2

	1990
	4,204,565
	38,682
	9.2
	344
	8.2

	1995
	3,931,808
	29,882
	7.6
	279
	7.1

	2000
	4,081,437
	28,162
	6.9
	399
	9.8

	2005
	4,152,888
	28,655
	6.9
	627
	15.1

	2010
	4,007.631
	26,450
	6.6
	714
	17.8

	2015
	3,961,981
	24,168
	6.1
	1418
	35.8


Source: Numbers calculated by SSA live birth and US Census infant and maternal mortality rates
Globally, the infant mortality rate has decreased from an estimated rate of 63 deaths per 1000 live births (6300 per 100,000) in 1990 to 32 deaths per 1000 live births (3200 per 100,000) in 2015. Annual infant deaths have declined from 8.9 million in 1990 to 4.5 million in 2015.   Correspondingly, the infant mortality rate of the United States (US) declined from approximately 100 per 1,000 live births to  (10,000 infant deaths per 100,000 live births in 1900, to 69 per 100,000 live births (689  per 100,000) in 2000 to  6.7 per 100,000 live births (670 per 100,000 ) in 2006 to 6.1 per 100,000 live births (610 per 100,000) in 2015. Data suggest that mothers with no prenatal care had a very high overall infant death rate (5281.83 and 4262.16 deaths per 100,000 births in Mississippi and Louisiana, respectively, whereas the US average was 3,075 deaths per 100,000 live births (He et al '15). Over 24,000 infants are estimated to have died in the United States in 2014.  The United States has a higher infant mortality rate than any of the other 27 wealthy countries according to the Centers for Disease Control.  A baby born in the US is nearly three times as likely to die during her first year of life as one born in Finland or Japan.  The same American Baby is about twice as likely to die in her first year as a Spanish or Korean one.  Despite healthcare spending levels that are significantly higher than any other country in the world, a baby born in the US is less likely to see his first birthday than one born in Hungary, Poland, Slovakia, Belarus or Cuba.  The rate of 6.1 infant deaths per 1,000 births masks considerable state-level variation. If Alabama were a country, its rate of 8.7 infant deaths per 1,000 would place it slightly behind Lebanon in the world rankings.  Mississippi, with its 9.6 deaths, would be somewhere between Botswana and Bahrain.  The US has similar neonatal mortality but has a substantial disadvantage in post-neonatal mortality compared to Austria and Finland.  In other words, mortality rates among infants in their first days and weeks of life are similar across all three countries, but as infants get older, a mortality gap opens between the US and the other countries and widens considerably.  The higher US mortality rates are due entirely or almost entirely, to high mortality among less advantaged groups.  The the leading six causes of death caused 57% of infant mortality - extreme immaturity, sudden infant death syndrome, other ill-defined and unspecified causes of mortality, other preterm infants, accidental suffocation and strangulation in bed, and respiratory distress syndrome of newborn. 
The United States’ under-5 mortality rate (8 per 1,000 live births) is twice that of Belgium, Czech Republic, Finland, France, Italy, Japan and Norway (4 per 1,000 live births) and more than twice that of Iceland and Sweden (3 per 1,000 live births).  Over the past 20 years US infant mortality remains high and maternal mortality rates have risen.  The US rate of 6.1 infant deaths per 1,000 live births in the first year of life is the highest in any industrialized country, and is so disputed that the font and first sentence was hacked and dated.  The Infant death rates for poor mothers exceeds 5 per 1,000 in the first year.  From 1980-2000, the infant mortality rate in the first year decreased from 7.04 infant deaths per 1,000 live births in 1999 to 6.75 in 2007, and then decreased at a faster rate to 5.96 in 2013.  From the mid-1960s through 1980, the poor in the United States made health gains and their infant death rates declined as the survival gap shrank.  Since 1980, however disparities between rich and poor in the US have widened and infant death rates among the poor remain higher than among the rich.  Trends in infant mortality rates during 1999-2013 varied among the five racial and ethnic groups.  During 1999-2013 infants born to black mothers experienced the highest rates of infant mortality (11.11 in 2013) and infants born to Asian or Pacific Islander mothers experienced the lowest rates (3.90 in 2013).  In the United States, American-Indian and Alaska Native infants are 1.5 to 2 times more likely to die than white infants and African-American infants are 2.4 times more likely to die than white infants.  Hospital care is expensive and mortality rates among infants in their first days and weeks of life are low.  But as infants and the medical bills get older, a mortality gap opens between the US and other countries, and widens considerably.  In 2013, the infant mortality rates were 11.1 infant deaths per 1,000 live births for Black, non-Hispanics; 7.7 infant deaths per 1,000 live births for American Indian or Alaska Native, non-Hispanics; 5.1 infant deaths per 1,000 live births for White, non- Hispanics; 5.0 infant deaths per 1,000 live births for Hispanics; and 3.9 infant deaths per 1,000 live births for Asian or Pacific Islander, non-Hispanics. From 1999 to 2013, the total infant mortality rate declined by 1 percentage point. During the same time period, the infant mortality rate declined by 3 points for Black, non-Hispanic infants and 1 point for White, non-Hispanic; Asian or Pacific Islander, non-Hispanic; and Hispanic infants. Infant mortality for American Indian or Alaska Native, non- Hispanic infants was stable from 1999 to 2013. Despite the declines in infant mortality between 1999 and 2013, rates for Black, non-Hispanic and American Indian or Alaska Native, non-Hispanic infants remained higher than the rates for White, non-Hispanic; Hispanic; and Asian or Pacific Islander, non- Hispanic infants throughout the entire period. 
Of the 3,404 maternal mortality deaths within a year of pregnancy termination that occurred during 2011-2012 and were reported to CDC, 1,329 were found to be pregnancy-related.  Statistics for 40 states and the District of Columbia, gleaned from death certificates, indicate that whereas the reported maternal mortality rate from 1999 to 2002 was 9.8 per 100,000 live births, it jumped to 20.8 per 100,000 live births for the period 2010 to 2013. But the numbers in the latter period may have been affected by a small change in the forms that are filed when a person dies. Until relatively recently most states relied on a death certificate form that was created in 1989. A newer version of the form, released in 2003, added a dedicated question asking whether the person who died was currently or recently pregnant—effectively creating a flag for capturing maternal mortality. Specifically, this recently introduced question asks if the woman was pregnant within the past year, at the time of death or within 42 days of death.  The statistical increase in maternal mortality is thought to mostly be the result of more accurate death reporting (Maron '15).  Considerable racial disparities in pregnancy-related mortality exist. During 2011-2012, the pregnancy-related mortality ratios were 11.8 deaths per 100,000 live births for white women.  41.1 deaths per 100,000 live births for black women. 15.7 deaths per 100,000 live births for women of other races.  Maternal deaths per 100,000 live births doubled to 35.8 in 2014 from 17.7 in 2000. Compare that with Germany, which had 4.1 deaths per 100,000 live births in 2014.  In California, that figure fell from 21.5 in 2003 to 15.1 in 2014, but in the remaining 48 states and the District of Columbia it increased from 18.8 in 2000 to 23.8 in 2014. 
Women who receive no prenatal care are three to four times more likely to die of pregnancy-related complications than women who do.  Those with high-risk pregnancies are 5.3 times more likely to die if they do not receive prenatal care. Healthy People 2010 — national health objectives developed in 1998 by US federal health agencies — set a goal of 90% of women receiving “adequate prenatal care” (defined as 13 prenatal visits beginning in the first trimester). However, data suggest that, for 25% of women, their care falls short of this goal.  This figure rises to 32% for African American women and 41% for American Indian and Alaska Native women.  For the last 50 years, black women who give birth in the United States have been approximately four times as likely to die as white women. The greater risk of death for black women does not simply reflect a greater risk of an underlying complication occurring; in a national study of five medical conditions that are common causes of maternal death and injury (preeclampsia, eclampsia, obstetric hemorrhage, abruption and placenta previa), black women did not have a significantly higher prevalence than white women of any of these conditions. However, the black women in the study were two to three times more likely to die than the white women who had the same complication.  Likewise, a study comparing maternal outcomes for Mexican-born women and White non-Latina women in California found that while Mexican-born women were less likely to suffer complications overall, they did face a greater risk of particular obstetric complications such as postpartum hemorrhage, major puerperal infections and third- and fourth-degree lacerations, suggesting that the intrapartum care they received may have been of poorer quality.  White, non-Hispanic children were more likely to have private insurance (68 percent) compared to Hispanic (31 percent) and Black (34 percent).  In 2014 Hispanic (57 percent) and Black (59 percent) were more likely than White (25 percent) to have public coverage. From 2000 to 2014, the percentage of children overall with health insurance increased by 7 percentage points to 95 percent.  Although the percentage of children with private coverage declined by 13 percentage points during this period to 54 percent, public coverage increased by 20 percentage points to 38 percent. 
The U.S. is the only developed country in the world where maternal deaths actually increased between 1993 and 2013, according to the World Health Organization.  In 1987, maternal death ratios hit the all-time low of 6.6 deaths per 100,000 live birth.  Around 2000, the ratio began to increase and has since nearly doubled, hovering between 12 and 15 deaths per 100,000 live births between 2003 and 2007. There were 28 maternal deaths per 100,000 live births in the United States in 2013, up from 23 in 2005,  The United States did not achieve United Nations Millennium Development Goal #5 — the reduction of maternal mortality by three fourths by the year 2015. Statistics released in September of 2010 by the United Nations place the United States 50th in the world for maternal mortality — with maternal mortality ratios higher than almost all European countries, as well as several countries in Asia and the Middle East.  Even more troubling, the United Nations data show that between 1990 and 2008, while the vast majority of countries reduced their maternal mortality ratios for a global decrease of 34%, maternal mortality nearly doubled in the United States. Other countries where maternal mortality increased during that same time period included Afghanistan, Botswana and Chad.  Causes of maternal mortality include postpartum hemorrhage, eclampsia, obstructed labor, and sepsis.  From 1990 to 2015, the global maternal mortality ratio declined by 44 per cent – from 385 deaths to 216 deaths per 100,000 live births, according to UN inter-agency estimates. This translates into an average annual rate of reduction of 2.3 per cent. While impressive, this is less than half the 5.5 per cent annual rate needed to achieve the three-quarters reduction in maternal mortality targeted for 2015 in Millennium Development Goal 5.  Target 3.1 of the Sustainable Development Goals (SDGs) is to reduce the global maternal mortality ratio to to less than 70 per 100, 000 live births by 2030. 
Teen pregnancies were way up in 2006.  While the birth rate among 10-to-14-year-old girls continued to fall, the rate for those ages 15 to 19 increased from 40.5 per 1,000 girls to 41.9 births per 1,000 in 2006. The birth rate rose by 3 percent between 2005 and 2006 among 15-to-19-year-old girls, the same as for all women, after plummeting 34 percent between 1991 and 2005.  The increase was greatest among black teens, whose birth rate rose 5 percent between 2005 and 2006, reaching 63.7 per 1,000 teens. That was particularly disappointing because black teens had previously made the greatest reductions, with the rate among 15-to-17-year-olds dropping by more than half. The rate rose 2 percent, to 83 births per 1,000, for Hispanic teens, and 3 percent, to 26.6 per 1,000, for white teens (Stein 2007).  Older women, in their forties, are also having more children, up to 7 from 4 per 1,000, however the vast majority of the childbirth is done by women in their twenties and thirties.  Women ages 20-29 have more than 200 births per 1,000.  Teens 18-19 have 90 births per 1,000.  In the 1990s women 35-39 overtook teens 15-17 years for the first time since 1967 with 39 versus 31 births 1,000.  Women of all ages but those younger than 17 are giving birth to more children than during the seventies and eighties but not as frequently as the Baby Boomers before 1970 (Ventura, Mosher, Curtin, Abma & Henshaw 2001) and the advent of effective oral contraceptives.
Approximately 11 percent of American children under age 6 do not have health insurance.  Hispanic children are over 3 times more likely to be uninsured than their white peers – 20 percent of Hispanic children have no health insurance coverage. More than 40 percent of uninsured Hispanic children do not receive any medical care.  Roughly 9 percent of African-American children are uninsured, of which 15 percent do not receive medical care.  Among white children, 6 percent are uninsured. White children see physicians at twice the rate of minority children. The poorest children in the United States are 20 percent more likely to go without preventive care. More than 30 percent of children living below the poverty line do not receive even one preventive medical (or “well-child”) visit per year.  Immunization rates show similar disparities. Black children and American-Indian/Alaska-Native children have the lowest vaccination rates, while whites have the highest rates.  Even greater coverage gaps are seen between rich and poor. Nearly one-quarter of poor children are not fully immunized, compared to 13 percent of children from high income families. Maternal mortality rates in the United States outstrip those of all other developed countries largely due to the mortality rates among women of color.  The maternal mortality rate among black women (36.1 per 100,000 live births) is about 4 times the rate among white women (9.8 per 100,000 live births). This gap has widened since 2000.  Women of color in the United States, especially low-income women, are less likely to receive prenatal care that is vital to healthy birth.  Early prenatal care among minority groups has increased by at least 20 percent since 1990, but disparities still exist.  Hispanic and black women are more than twice as likely as white women to receive no prenatal care or late prenatal care. American-Indian/Alaska-Native mothers are more than 3 times as likely as white mothers to receive inadequate prenatal care.  All in all the United States slipped in its ranking for maternal health from 26th in 2007 to 27th in 2008.  
During 2013–2014, 89 percent of children ages 5–11 had a dental visit in the past year, an 8 percentage point increase from 1999–2000. During 2013–2014, 87 percent of adolescents ages 12–17 had a dental visit in the past year, a 7 percentage point increase from 1999–2.  Among children in 2013–2014, White, non- Hispanic children (90 percent) were more likely to have had a dental visit in the past year than Black, non-Hispanic (88 percent) and Hispanic (87 percent) children. The percentages of dental visits in the past year for American Indian or Alaska Native, non-Hispanic (93 percent) and Asian, non- Hispanic (87 percent) children were not different from those of other racial and ethnic groups. Among adolescents in 2013–2014, White, non-Hispanic adolescents (90 percent) were more likely to have had a dental visit in the past year than Black, non-Hispanic (84 percent); Asian, non-Hispanic (84 percent); and Hispanic (81 percent) adolescents. The percentage of dental visits in the past year for American Indian or Alaska Native, non- Hispanic adolescents (89 percent) was not significantly different from other racial and ethnic groups.  The prevalence of obesity among U.S. children changed relatively little from the early 1960s through 1980; however, after 1980 it increased sharply.  From 1988–1994 to 2011–2014, the percentage of children ages 6–17 with obesity increased by 8 percentage points from 11 to 19 percent. During the same time period, the percentage of children with obesity increased by 7 percentage points for White, non-Hispanic; 9 percentage points for Black, non-Hispanic; and 10 percentage points for Mexican American children. In 2011–2014, 19 percent of children ages 6–17 had obesity. Asian, non-Hispanic children ages 6–17 (10 percent) were least likely to have obesity, followed by White, non-Hispanic children (17 percent). The prevalence of obesity was highest among Black, non- Hispanic (23 percent) children and Hispanic (24 percent) children. 
Children who are exposed to secondhand smoke have an increased risk of adverse health effects, such as respiratory symptoms, lower respiratory tract infections, bronchitis, pneumonia, middle ear disease, and sudden infant death syndrome.  Further, secondhand smoke can play a role in the development and exacerbation of asthma.  Cotinine, a breakdown product of nicotine, is used as a marker for exposure to secondhand smoke in nonsmokers. Cotinine levels at or above 0.05 nanograms per milliliter (ng/mL) are often used as an indicator of secondhand smoke exposure in the previous 1 to 2 days. In 2011–2012, 69 percent of Black, non- Hispanic; 37 percent of White, non-Hispanic; and 30 percent of Mexican American children ages 4–11 had detectable levels of cotinine, indicating that they had been exposed to secondhand smoke (defined as cotinine levels at or above 0.05 ng/mL) in the previous day or two. From 1999–2000 through 2011–2012, the percentage of all children ages 4–11 with exposure to secondhand smoke declined by 24 percentage points. There were significant declines in secondhand smoke exposure for each racial and ethnic group—25 percentage points among White, non-Hispanic; 18 percentage points among Black, non- Hispanic; and 19 percentage points among Mexican-American children. Throughout the period, the percentage of Black, non-Hispanic children exposed to secondhand smoke was approximately 2 to 21⁄2 times higher than that of Mexican American children. For most of the period, the percentage of Black, non-Hispanic children ages 4–11 with secondhand smoke exposure was also higher than that of White, non-Hispanic children. In 2003–2004 and 2007–2008, there were no significant differences between the secondhand smoke exposure rates of Black and White, non- Hispanic children. 
In 2015, the percentage of 8th-, 10th-, and 12th-grade students who reported smoking cigarettes daily in the past 30 days has continued to be the lowest since data collection began in 1980. In 2015, 1 percent of 8th-grade students, 3 percent of 10th-grade students, and 6 percent of 12th-grade students—down from 9 percent, 16 percent, and 22 percent, respectively, in 1995—reported smoking in the past 30 days. In 2015, among 12th-graders, an estimated 7.3 percent of White, non-Hispanic students reported daily cigarette use in the past month—this is nearly twice as many as the 4 percent of Black, non-Hispanic and 3.7 percent of Hispanic students that reported regular cigarette use. Since 2000, the largest decline in regular cigarette use among 12th-graders was a 76 percent drop reported by Hispanic students—from 16 to 4 percent. Among Whites, there was a 70 percent decline in the same time period—from 26 to 7 percent. Among Black, non-Hispanics, the rate of regular cigarette use dropped by 50 percent— from 8 percent to 4 percent.  In 2015, 5 percent of 8th graders reported binge drinking–down from 11 percent in 1991, the first year the survey reported on 8th and 10th grade alcohol use. Among, 10th graders, there was a decline from 21 percent in 1991 to 11 percent in 2015. Twelfth graders were first surveyed in 1980 and have also reported a long-term decline from 41 percent in 1980 to 17 percent in 2015.  Since 1980, reported use among White, non-Hispanics declined from 44 percent in that year to 21 percent in 2015. Among Black, non-Hispanics, binge drinking dropped from 18 percent in 1980 to 10 percent in 2015 and among Hispanics binge drinking decreased from 33 percent in 1980 to 19 percent in 2015. Between 2014 and 2015, illicit drug use in the past 30 days remained stable at 8 percent among 8th-grade students and 24 percent among 12th-grade students. However, among 10th-grade students, illicit drug use declined from 19 percent to 17 percent. Among 12th-graders, 23 percent of both White, non-Hispanic and Hispanic students and 24 percent of Black, non-Hispanic students reported using illicit drugs in the past 30 days in 2015. Among 10th-grade students, the percentages were 16 percent for White, non-Hispanics and 20 percent for both Black, non-Hispanics and Hispanics. Among 8th-grade students, the percentages were 6 percent for White, non-Hispanic students; 9 percent for Black, non-Hispanic students; and 10 percent for Hispanic students. 
Lead is a major environmental health hazard for children. Childhood exposure to lead contributes to reduced IQ and academic achievement and behavioral problems.  The chief sources of exposure for children are deteriorating lead-based paint in homes, water from leaded pipes, and consumer products.  Young children are particularly vulnerable to lead because of their developing nervous systems and their hand-to-mouth behavior. A blood lead level of 5 micrograms per deciliter (μg/dL) is defined as “elevated” for purposes of identifying children for follow-up, but no level of lead exposure can be considered safe.  Blood lead levels have declined since the 1970s, due largely to the removal of lead from gasoline and paint. Yet in 2005–2006, 15 percent of U.S. homes with young children had indoor lead hazards, including lead-based paint.  Children with nutritional deficiencies or living in poverty or older housing are more likely to have elevated blood lead levels.  In 2007–2014, 1.9 percent of children ages 1–5 (approximately 390,000 children) had blood lead levels at or above 5 μg/dL. Among Black, non-Hispanic children ages 1–5, 4.0 percent had elevated blood lead levels, compared with 1.9 percent of White, non- Hispanic children and 1.1 percent of Mexican American children. In 2007–2014, Black, non- Hispanic children ages 1–5 were twice as likely as White, non-Hispanic children and three times as likely as Mexican American children to have elevated blood lead levels. 
The prevalence of asthma among children doubled from 1980 to 1995 and then increased more slowly during the 2000s. Racial disparities in childhood asthma prevalence have emerged since 1996. Higher asthma prevalence among children has been observed by poverty level and geographic region of residence.  In 2014, 13 percent of Black, non-Hispanic children were reported to currently have asthma, compared with 8 percent of White, non-Hispanic; 8 percent of Hispanic; and 6 percent of Asian, non-Hispanic children. From 2001 to 2014, the percentage of Hispanic; White, non-Hispanic; and Asian, non-Hispanic96 (trend from 2004 to 2014) children with current asthma was stable. The percentage of Black, non-Hispanic children with current asthma increased from 2001 to 2010 and then declined from 2011 to 2014.  Ozone and particulate matter (PM) are air pollutants associated with increased asthma episodes, and other respiratory illnesses in children, all of which can lead to increased emergency room visits and hospitalizations.37,38 PM, especially fine PM (PM2.5), contains microscopic solids or liquid droplets that are so small that they can get deep into lungs and cause serious health problems. Studies indicate the possibility of race-related increases in risk for some health effects resulting from exposure to ozone and PM, although the understanding of potential differences by race is limited by the small number of studies and possibly confounded by other factors.  In 2014, about 54 percent of all U.S. children � lived in counties with measured pollutant concentrations above the level of the 8-hour ozone Primary National Ambient Air Quality Standard at least once during the year.  $1 hydrocortisone crème cures Aspergillus mold infections when applied to the affected body part, like the nose for allergic rhinitis, the chest for lung and belly for food allergies.  
For all youth ages 12–17, the rate of serious violent victimization declined sharply from the early 1990s through the early 2000s and has declined more slowly since then. In 1993, youth ages 12–17 experienced 40 serious violent crimes per 1,000 youth, compared with 18 crimes per 1,000 youth in 2000 and 8 crimes per 1,000 youth in 2014. From 1993 to 2014, the rate at which White, non-Hispanic youth were victims of serious violent crimes decreased from 36 crimes per 1,000 youth to 7 crimes per 1,000 youth. Over the same period, the serious violent victimization rate for Black, non-Hispanic youth decreased from 54 crimes per 1,000 youth in 1993 to 11 crimes per 1,000 youth in 2014. Serious violent victimization rates decreased for Hispanic youth from 52 crimes per 1,000 youth in 1993 to 9 crimes per 1,000 youth in 2014. In 2014, there were no significant differences in the rates at which White, non-Hispanic, Black, non-Hispanic, and Hispanic youth ages 12–17 were victims of serious violent crimes.  After several years of steady decreases, the national rate of substantiated child maltreatment reports increased in 2014 for the first time since 2007. Despite this recent increase, the 2014 rate of 10.2 per 1,000 children was lower than the 2007 rate of 10.6 per 1,000 children. In 2014, the victimization rates (per 1,000) were 16.4 for Black, non-Hispanic; 14.9 for American Indian or Alaska Native; 11.6 for two or more races; 9.5 for Hispanic; 9.2 for White, non-Hispanic; 9.1 for Native Hawaiian or Other Pacific Islander; and 1.8 for Asian children. 
In the United States, 21 -33 percent of children under age 5 live below the poverty line – that is 1 child in 5. Poverty rates are highest among children of color. Forty percent of all African-American children, 39 percent of American- Indian/Alaska-Native children, 30 percent of Hispanic children and 16 percent of white children live in poverty.  Approximately 11 percent of American children under age 6 do not have health insurance.  Hispanic children are over 3 times more likely to be uninsured than their white peers – 20 percent of Hispanic children have no health insurance coverage. More than 40 percent of uninsured Hispanic children do not receive any medical care.  Roughly 9 percent of African-American children are uninsured, of which 15 percent do not receive medical care.  Among white children, 6 percent are uninsured.  White children see physicians at twice the rate of minority children.  The poorest children in the United States are 20 percent more likely to go without preventive care.  More than 30 percent of children living below the poverty line do not receive even one preventive medical (or “well-child”) visit per year.  Immunization rates show similar disparities. Black children and American-Indian/Alaska-Native children have the lowest vaccination rates, while whites have the highest rates. Even greater coverage gaps are seen between rich and poor. Nearly one-quarter of poor children are not fully immunized, compared to 13 percent of children from high income families.  Maternal mortality rates in the United States outstrip those of all other developed countries largely due to the mortality rates among women of color.  The maternal mortality rate among black women (36.1 per 100,000 live births) is about 4 times the rate among white women (9.8 per 100,000 live births). This gap has widened since 2000.  Women of color in the United States, especially low-income women, are less likely to receive prenatal care that is vital to healthy birth.  Early prenatal care among minority groups has increased by at least 20 percent since 1990, but disparities still exist.  Hispanic and black women are more than twice as likely as white women to receive no prenatal care or late prenatal care. American-Indian/Alaska-Native mothers are more than 3 times as likely as white mothers to receive inadequate prenatal care.  All in all the United States slipped in its ranking for maternal health from 26th in 2007 to 27th  in 2008 (Save the Children 2008).
The mortality rate of children younger than 5 is 8 in 1,000 live-births in the United States and 86 in 1,000 live-births for the overall child population of the world.  One thousand infants die each hour; 970 of these deaths occur in developing countries.  According to the World Health Organization (WHO), 10.5 million children young than 5 years old died in 1999.  Of these, 99% lived in developing countries.  Causes of death were attributed to malnutrition (54%), perinatal conditions (20%), pneumonia (19%), diarrhea (15%), measles (8%), malaria (7%), HIV/AIDS (3%) and other (28%).  One third of births in the developing world are not registered.  Malnutrition among pregnant women leads to stunting of an estimated 182 million children.  From 1990 to 2000, at least 20 million children were displaced by disasters at any given time.  In 2000, more than 10 million children younger than 15 had lost one or both parents to AIDS.  Malnutrition, including both calorie and micronutrient deprivation, causes acute and chronic morbidity, contributes to reduced immunity, and increases the likelihood of mortality and morbidity associated with infectious diseases (Torjesen & Olness '04: 12-14).  
Post-natal infant mortality for the United States 2000 was 2.3 in 1,000 live births (4.7 in 1,000 for black infants and 1.9 in 1,000 for white infants).  The leading cause of death in this age groups was sudden infant death syndrome, followed by congenital anomalies, perinatal conditions, respiratory system diseases, accidents and infectious diseases.  Maternal risk characteristics include unmarried status, adolescence, high parity and less than 12 years of education.  The five most common causes of death amongst children vary at different stages of development.  Under 1 years of age these causes of death, from 1 to 5, are perinatal conditions, congenital malformations, sudden infant death syndrome, injuries and infection.  Between 1-4 years injuries, congenital malformations, malignant neoplasm, homicide and heart disease.  Between 5-9 years injuries (unintentional), malignant neoplasm, congenital malformation, homicide and heart disease.  Between 10-14 years injuries (unintentional), homicide, suicide, malignant neoplasm and heart disease  15-19 years injuries (unintentional), homicide, suicide, malignant neoplasm and heart disease (Behrman '04: 1, 2).  
Unintentional injuries are the leading cause of death for children and adolescents.  In 2014, 35 percent of deaths among adolescents ages 15–19 and 30 percent of deaths among children ages 1–14 were due to unintentional injuries.  For both age groups, motor-vehicle-related (MVR) injury deaths are the leading type of unintentional injury death.  Compared with younger children, adolescents have much higher death rates overall and from injuries, and are much more likely to die from injuries sustained in motor vehicle traffic crashes.  In 2014, the reported MVR deaths rates for American Indian or Alaska Native children under age 20 were more than double the rates for White, non-Hispanic; Black, non-Hispanic; Asian or Pacific Islander, non-Hispanic; and Hispanic children under age 20.  In 2014, the MVR death rate for children ages � 1–14 was 2.2 deaths per 100,000 population, representing 1,234 deaths. MVR death rates for Black, non-Hispanic (2.8); White, non- Hispanic (2.0); and Hispanic (2.2) children ranged from 2 to 3 deaths per 100,000 population.  Among adolescents, the MVR death rate in 2014 was 11.9 deaths per 100,000 population, a total of 2,515 deaths. The MVR death rate for White, non-Hispanic (13.0) adolescents was higher than the rates for Black, non-Hispanic (11.4) and Hispanic (10.6) adolescents.  Between 1999 and 2014, the total MVR death rate for adolescents ages 15–19 declined from 26 deaths per 100,000 population to 12 deaths per 100,000 population.  Throughout 1999 to 2014, White, non- Hispanic adolescents had a higher MVR death rate than Black, non-Hispanic and Hispanic adolescents. This disparity in death rates declined from an 11 point difference in 1999 to about a 2 point difference in 2014. The constitutional issue is that the 21st amendment (1933) requires better repeal to stop perpetuating the construction of the 18th amendment (1919), such as notation in brackets so that [both amendments] are completely repealed.  Pediatrics brings the 21 year age for alcohol and marijuana purchases into question because the driving age is 16 and so many teenagers die in automobile accidents and children cannot afford to either be deprived of anymore of their rights or die a wrongful death.  Although marijuana is safer than alcohol, it causes diverticulitis when eaten, and young children have needed to be hospitalized.  Cigarettes are not as bad as the physician's contagious allergy thereto, but they are so addictive that only young teenagers are foolish enough to start using them.   Teenagers should probably be learning to drink alcohol and smoke marijuana responsibly, before getting behind the wheel of an automobile or owning a firearm at 18 or 21.  Although rapid growth may stop by 16 or 17 neuron and body growth may continue as long as 19 year of age.  Adolescent growth is thought to dangerously impair a teenagers' ability to learn to drive a car safely. 
1.3 School
25% of the world population is enrolled in school. In 2004, about 1.3 billion students were enrolled in schools around the world. Of these students, 685 million were in elementary-level programs, 503 million were in secondary programs, and 132 million were in higher education programs.  70-100 million people attend school in the United States. Public schools employ more than 3.1 million full-time teachers.  The pupil per teacher ratio is 16.0. A steadily increasing percentage of children, 3.4%, 1.7 million children were homeschooled in 2012.  The average teacher salary for a public school teacher in 2001 was $43.3k, starting at $30k.  The nation has nearly 15,000 school districts (Haugen & Musser '09: 217) supervising 90,000 elementary and secondary schools with nearly 50 million students in attendance.  Approximately 47 million children attend public elementary and secondary schools. 5.9 million attend private schools. As many 1.77 million children are reported to be home schooled.  As of the 2000 school year, there were 92,012 public elementary and secondary schools and 27,223 private elementary and secondary schools. Out of 95,000 American public schools, fewer than 5,000 were charter schools (Brill '11: 9). In 2006, 79.1 million people aged 3 and older were enrolled in school in the United States. Of the total, 8.9 million were enrolled in nursery school, preschool, or kindergarten, 4 million in kindergarten, more than one half, 49.8 million, of the enrolled population in 2006 was enrolled in grades 1 through 12 - 15.8 million in grades 1-7.  16.5 million in grades 5-8.  17.5 million in grades 9-12 -.  A total of 20.5 million were enrolled in college or graduate school. 17.1 million were in undergraduate school.  3.4 million were in graduate school.  About 20 million students attend nearly 7,400 institutions of higher education who employed 3.9 million employees in fall 2011.  More than 1.1 million college professors are paid anywhere from $50k to $158k per year, but median earnings come to around $89k per year (Bok '15).  
There are two specific categories in which the US excels, compared to the rest of the world.  First, the US ranks second in the world in the amount we spend per student per year on education - $11,152.  Second, the US is also a leader in having some of the smallest classroom numbers in the world.  Yet American students get more illiterate every year.  High pay, smaller classrooms and more money for schools are the specific agenda of the National Education Association (NEA) teacher's union that has been behind most efforts of the Department of Education that was created in 1978 (Haugen & Musser '08: 23, 24).  The major hypocrisy in high education spending is that the number of children raised in poverty continues to rise and child welfare has declined dramatically since the number of TANF beneficiaries declined from a high of nearly 14.2 million beneficiaries in 1993 to little less than 5 million families in 2003 under 18USC§246.  From 1990 to 2000 the high school completion rate declined in all but seven states.  Housing instability and homelessness among children and youth continues to rise.  There are between 1.6 and 2.8 million homeless youth in a given year, and over 50% were not attending school regularly. The McKinney-Vento Homeless assistance act of 1987 was amended in 2001 for Part B to provide education for homeless children and youth.  Model schools districts have balanced their budget and provided for students to volunteer at school food banks.  
11.2% of the US population drops out of high school.  Of those dropouts, 10.5% are white, 11.3% are black and 29.5% are Hispanic.  The rates vary according to age.  Students who are in grades 9-10 (ages 14-16) drop out at the following rates: 5.9% of whites, 7.4% of blacks, and 15.8% of Hispanics (Openshaw '08: 121).  In 1978 whites still made up 80 percent of America's population, including almost three-fourths of those under 18.  But minorities now constitute more than 36 percent of the total population and are on track to become a majority of the youth population before 2020.  Federal figures show that nonwhites comprised 47 percent of the 2011 class entering higher education, up from one-third in 1996.  From 1994 to 2006 African-American and Hispanic students increased from one-fifth to one-third of the enrollment at community colleges, and from one-sixth to two-fifths at the four-year schools rated least selective.  Yet in the upper-rung universities considered very or most competitive, the combined black/Hispanic share remained stuck at only about 12 percent.  Whites still make up 75 percent of students in the most selective schools, almost unchanged from 78 percent in 1994.  Likewise, youths from the top quarter of highest-earning families filled just over two-thirds of the seats at the most selective universities in 2006, slightly more than in 1982 (Bryfonski '15: 45).
In 1965, as part of his war on poverty, President Lyndon Johnson, concerned with the growing numbers of children living in disadvantaged homes, passed the Elementary and Secondary Education Act (EASA) Pub.L. 81–874, 64 Stat.79 Stat. 27 codified at Title 20 USC Chapter 70. For the first time, large amounts of federal money were awarded to states in order to help them bolster children's learning.  An addendum, offered by Senator Robert Kennedy, required states that received federal funds to evaluate and report on the effectiveness of their programs, in part by standardized achievement tests. By the late 1980s, most states required some type of mandatory testing.  By 1991, students who completed high school took, on average, 18-21 standardized tests in their career, with the majority of them occurring in the K-5 years.  In 1994, President Clinton passed Goals 2000: Educate America Act (PL 103-227).  In the 1990s “national standards” and accountability through “national testing” were set through Goals 2000.  Goals 2000 declared that every child would come to school “ready to learn”, “no child would be left behind”, and pledged that our kids would “second to none” in the world.  This pact provided resources to states and communities to ensure that all students reach their full potential.  It established a framework by which to identify world-class academic standards, to measure student progress, and provide the support that students may need to meet the standards.  Central to this Act was a National Standards Board and a call for voluntary testing in grades 4, 8 and 12 to ensure standards were being met.  
Upon election, President George W. Bush declared education to be his number one priority.  His first legislation was the No Child Left Behind Act that proposed four specific principles: (1) Annual testing to assure the schools are actually teaching the children and achieving specific educational goals. (2) Give state and local school boards freedom to innovate without excessive red tape and regulation.  (3) Stop funding failure and improve failing schools.  (4) Give parents a choice to find a school that teaches.  President Bush gave schools a specific period of time to improve.  If they failed, parents would be given the option of going to another, more successful school by way of a voucher plan (Haugen & Musser '09: 24, 30).  The No Child Left Behind (NCLB) Act of 2001 PL 107-110
expanded standardized testing from Goals 2000 and made them mandatory.  Because of the NCLB, all 50 states have some form of standardized testing whereby students are tested every year, beginning in the 3rd grade.  In many states, 1st and 2nd graders are also tested.  Large numbers of children are given standardized tests in two three-hour increments within a one- to two week period each spring.  This led to an increase in retention rates and an associated higher dropout rate.  In Louisiana alone, between 10 and 15 percent of 4th and 8th graders were retained in 2000 because of failure to pass the state's high-stake test.  In Florida, in the spring of 2003 more than 43,000 third-graders (25 percent of the total for that grade level) were not allowed to advance to 4th grade, due to their insufficient scores on standardized tests.  There is a direct correlation between retention and dropout, motivation to learn and the desire to finish school is lessened.  The Association for Childhood Education International denounces the continued use of standardized testing in the primary grades and cautions against the use of these tests as a sole means of assessment in every year throughout the upper grades (Haugen & Musser '09: 45-47, 49, 53).  As a result of the No Child Left Behind Act, all states are required to administer assessments to all students attending public school.  By 2005-2006 students had to be assess in reading and mathematics in each of grades 3-8 and at least once during grades 10-12.  By the 2007-2008 school year, students also much be assessed in science at least once in grades 3-5, 6-9, and 10-12.  In many states, students must achieve a certain proficiency level on applicable standardized tests in order to receive a high school diploma (Openshaw '08: 140)
20 years ago the US ranked first in the world in the number of young adults who had high school diplomas and college degrees. Today Americans rank ninth and seventh, respectively, among industrialized nations.  Compared to Europe and Asia, 15-year-olds in the United States are below average in applying math skills to real-life tasks.  The United States ranks 18 out of 24 industrialized nations in terms of relative effectiveness of its education system.  Knowledge in history, geography, grammar, civics, and literature are all in decline in terms of academic understanding and achievement.  In 1995 the landmark federal study A Nation at Risk: The Imperative for Educational Reform revealed that on 19 academic tests, US students were never first or even second, and compared with other industrialized nations, US students scored lowest seven-times.  Twenty-three million US adults are functionally illiterate as measured by simple tests of everyday reading, writing and comprehension, with a functional illiteracy among our minority youth that may be as high as 40%.  Many 17 year olds do not possess the higher order intellectual skills that they need, with nearly 40% unable to draw inferences from written material; only one-fifth can write a persuasive essay, and only one-third are able to solve a mathematics problem requiring multiple steps.   An increasing number of professors complain that before teaching their college-level subject matter, they have to teach students to read and write.  Consequently, there's an increasing number of remedial writing and mathematics courses.  Evidence from a number of recent studies clearly suggests that students complete 12 or 13 years of public schooling and can demonstrate only a superficial understanding of the concepts, relationships, and procedural strategies fundamental to the subjects they have studies.  They can graduate from college without ever developing competence in thinking (Haskell '01: 4, 5). 
In December 2007 the Program for International Student Assessment (PISA) published the result of its 2006 statistical surveys of mathematics and science literacy among fifteen-year olds in fifty-seven nations, including the United States.  In science, American students ranked below the international average, with nearly a quarter failing to demonstrate minimal scientific literacy.  Even America's top-scoring students were outperformed by higher-achieving peers in twelve other nations.  The United States fared similarly in mathematics.  American students fell below the average, and those of the highest rank were still outperformed by their foreign counterparts in twenty-nine other countries.  Many commentators interpret these “below-average” rankings as a sign of America's unpreparedness for the a global future dominated by science and technology.  The US lacks the advantage of a generally well-educated population necessary to ensure economic growth in a globalizing market. America's diverse student population and disparate social conditions...are given short shrift.   Germany's and Italy's students are nearly 100 percent white; Japan's are nearly 100 percent Asian.  Ninety-nine percent of Japan's population speaks Japanese as their first language. 18 percent of the US population lives in a household where a language other than English is spoken.  Single-parent households with children under age 17 account for 33 percent of families in America, compared with less than 10 percent in Japan, Singapore and Korea (Haugen & Musser '09: 20, 21).  It might help Americans to know that in new comprehensive study for the Millennium Development Goals for 2015, China ranked first in both math and science testing (Sachs' 15).  When it comes to standardized testing it seems to be best for students to be accustomed to large classrooms. 
Civil service exams have been administered in China since ancient times.  Standardized testing for colleges in the United States began in 1900 with the formation of the College Entrance Examination Board by twelve prestigious universities who were concerned with the lack of a standard curriculum among New England boarding schools.  The first test was administered in June 1901 to 973 students who would go on to apply to twenty-three colleges and universities.  A second educational milestone followed quickly with the invention of the first IQ test in 1905 by Alfred Binet, a French psychologist. During World War I, Harvard professor Robert Yerkes administered IQ tests to approximately 1.5 million recruits for the purpose of identifying officer candidates.  The normal I.Q. range, 85 to 115, includes about two-thirds of the population.  “Challenging” achievement for those at 115 would be impossibly hard for those at 85, and “challenging” achievements for those at 85 would be too easy for those at 115.  Following the war, Carl Brigham, a psychologist at Princeton University, adapted the army intelligence test for higher education and marketed it to Ivy League schools and military academies.  Brigham's test was called the Scholastic Aptitude Test and was given to more than eight thousand students on June 23, 1926.  Binet and Brigham assumed that intelligence was a unitary, inherited attribute and that it was not subject to change over a lifetime and could be measured in a single number.  Unlike the curriculum based College Boards, the Scholastic Aptitude Test measured aptitude, not subject mastery.   Over the year, the Scholastic Aptitude Test has been modified to reflect changes in educational philosophy. In 1930 the test was split into two parts- verbal aptitude and a math aptitude section a format that would continue until 2004.  In 1990 the Scholastic Aptitude Test was renamed the Scholastic Assessment Test and in 1996 was called only by its acronym SAT.  Research found that SAT was a relatively poor predictor of college success compared to high school grades, but was a better predictor than GPA alone. The College Board introduced the SAT Fee-Waiver Program more than 40 years ago to assist those students for whom test fees presented an obstacle in the college-going process.  Today, more than 20% of SAT taker utilize fee waivers, including more than 350,000 students in the graduating class of 2011 alone.  During the 2010-2011 academic year, the College Board provided more than $37 million in free SAT services (Bryfonski '15: 151, 152, 153, 157).
Teaching the test is an issue with the test makers because it tampers with the idea of test results being considered a continuous variable.  If some students are taught what they are tested on, they will obviously do better than if they were not so instructed.  Teaching to the test produces a “J” curve, which means that the scores are all above average.  The classic problem in teaching to the test is that students are learning only the test item and not the concept, process, or idea that lies behind it.  So, if they score well on a test, the sores don't necessarily represent what they really known or don't know.  Teaching to the test is therefore viewed by some as a kind of pollution of the true meaning of what a score might indicate if this condition were not present.  The procedure begins with the teacher introducing 25 words on Monday, the class studying these words through Wednesday, when a practice test is provided on the same 25 words, followed on Friday by a test that again measures the same 25 words.  Most teachers hope that all students will earn 100% and spell the 25 words.  If the teacher wanted a random distribution, he or she would not have taught the students at all about the 25 words.  If one desires 50% of the class to be below average one would avoid teaching students that which they are to be tested on because will make such a difference. Data indicates that at least 75% of a pupil's classroom time involves the use of a textbook (Haugen & Musser '09: X, xi, 71, 74, 75, 15).  Testing excellence is a tactic employed by Horace Mann, the “Father of Public Education” who devised a test in secret, had copies printed, and then would take his horse and buggy to a local school, order the teachers to bring all students to the auditorium, and administer the test.  After this scenario he would drive away and later release the test sores with a blast at the ineffectiveness and inefficiency of the school.  He used this method to centralize state educational power.  To be held accountable within the concept of fairness and due process, a person must know what is expected, and be provided an opportunity to demonstrate whether he or she can actually do the task.  If the tests don't measure up to any specific curriculum, how can they be used to fairly assess any local or state curricula?  Tests assume there is a cultural and linguistic homogeneity present defied by racial integration.  The great weakness of standardized tests in providing useful information to local classroom teachers and administrators is that the data they provide are practically of no used unless the alignment with the local curriculum is known.  Test makers desire a kind of response called the “normal curve”, a frequency of distribution of scores that looks like a bell shape.  The achievement test results closely match socioeconomic level.  
Overall Grade Point Averages (GPAs) increased from 2.68 in 1990 to 3.00 in 2009 but did not increase from 2005 to 2009.  Among the individual core academic courses, the only significant increase in graduates’ GPAs from 2005 to 2009 was in English, which increased from an average of 2.82 in 2005 to 2.85 in 2009. On average, graduates earned lower GPAs in mathematics and science than in English and social studies.  In 2009, female graduates had a GPA of 3.10 compared to 2.90 for male graduates.  Students with disabilities represented 8 percent of all graduates in 2009. Compared with students without disabilities, students with disabilities earned fewer credits overall (26.8 credits versus 27.2 credits), fewer credits in core academic courses (15.0 credits versus 16.0 credits), and fewer credits in other academic courses (3.7 credits versus 5.4 credits) (table 9). In other courses, students with disabilities earned more credits than students without disabilities (8.0 credits compared to 5.8 credits). Additionally, students with disabilities earned lower GPAs than students without disabilities (2.65 compared to 3.03).  English language learners (ELL) represented 2 percent of all graduates in 2009. ELL graduates earned fewer credits overall, fewer credits in core academic courses, and lower GPAs than nonELL graduates. Although the average GPA has increased for all racial/ethnic groups from 1990 to 2009, for Black and Hispanic graduates there was no significant change from 2005 to 2009. The average GPAs of Asian/Pacific Islander and White graduates increased from 2005 to 2009. High school graduates who took summer school classes earned fewer credits (26.2 credits) and a lower overall grade point average (2.82) than their peers who did not take summer school classes (27.4 credits and a 3.05 grade point average) (Nord '11). The average GPA for students at 4 year colleges in the US is around a 3.1, meaning a B average.  This is much higher than it’s been in the past, and demonstrates that grade inflation is a very real problem for colleges.  The typical college student had an average GPA of 2.52 in the 1950s.  In nearly every decade, the GPA has inched up. C used to be the standard average grade, but B is now considered average.  Public schools have around a 3.0 average GPA while private schools have around a 3.3 average GPA.  In college, science majors tend to have lower GPAs on average, with chemistry being the major with the lowest average GPA.  Education majors earn the highest GPAs on average.  
Average High School GPA by Race 1990-2009
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Art. 1(c) the UNESCO Convention against Discrimination in Education (1960) states, separate educational systems or institutions for persons or groups of persons, is not discrimination, provided it is equal under Art. 2.  According to the 2000 Census only 14% of White students attend multiracial schools (schools with at least three races each representing 10% or more of the total student population), while nearly 40% of both Black and Latino students attend intensely segregated schools with a 90-100% minority student population.  Nationally, almost 50% of all Black and Latino students attend schools in which three-quarters or more of students are poor, compared to only 5% of White students; and in schools of extreme poverty, 80% of the students are Black and Latino.  Dropout rates hover near 50 percent for black and Hispanic students.  Brown v. Board of Education (1954) provided for admission to pubic schools on a nonracial basis. During the last 20 years America's public schools have been growing more segregated, even as the nation is becoming more diverse.  In 2001 the National Center for Education Statistics reported that the average white student attends a school that is 80 percent white while 70 percent of black students attend schools where nearly two-thirds of students are black and Hispanic.  Parents wanted better neighborhood schools and a better education for their children, no matter the racial makeup of the school in Parents Involved in Community Schools v. Seattle School District No. 1 and Crystal D. Meredith v. Jefferson County Board of Education (2007).  The average mathematics score for 4th-grade Asian or Pacific Islander students (257) was higher than the scores for their counterparts. The score for White, non-Hispanic students (248) at grade 4 was also higher than the scores for non-Hispanic students who were Black (224) and American Indian or Alaska Native (227), as well as Hispanic students (230).  The average mathematics score at grade 8 was higher for Asian or Pacific Islander, non- Hispanic students (306) than for their peers in the other racial and ethnic groups. In addition, the average 8th-grade mathematics score was higher for White, non-Hispanic (292) students than for non-Hispanic students who were Black (260) and American Indian or Alaska Native (267) as well as Hispanic students (270).  The focus of efforts to improve elementary and secondary shifted to magnet schools, to allowing parents the choice to move their children out of failing schools and, most recently, to vouchers and charter schools (Haugen  & Musser '08: 68, 74, 75).   
Homeschooling is legal in all 50 states, but because the federal government has no direct authority to regulate education, each state is free to implement its own legal structure for home education. Across the United States, we see a variety of statutes under which parents may educate their children at home.  Some states have specific “home school statutes” that distinguish home-schools from public and private schools by defining “home school,” “home education,” or another similar term. Children educated under such statutes are legally considered to be “homeschool” students. Other states do not have a “"homeschool statute” but rather allow parents to teach their children at home under a private school law. The National Home Education Research Institute reports that children who are educated at home typically score 15 to 30% higher than public school students on standardized academic achievement tests.  Michael Cogan of the University of St. Thomas revealed that homeschooled students graduated college at a rate of 66.7%, which is almost 10% higher than students who came from a traditional public high school. The study also showed that homeschooled students consistently earned a higher GPA than the other students enrolled in the college.
Many states have mandatory school attendance laws that refer students who have excessive absences to a truancy court.  Students who are truant have unexcused absences, which are usually unknown to parents.  Reported juvenile court cases for truancy increased 85 percent from 1989 to 1998.  Some students choose to drop out or are permanently suspended before they complete high school.  When a student reaches the age of 16, no matter what his or her grade in school, he or she may choose to leave school with very few repercussions from the school system.   Even agencies like chid protective services place lower priority on referral made for students who are over the age of 16.  Many school do not pursue court referrals for truancy after this age (Openshaw '08: 3, 4, 6, 10, 171, 138).  It seems right  to pass the GED.  Truancy is associated with increased odds of first time substance use, and if an adolescent has already begun using, truancy is related to a substantial escalation of use.  Truancy is also a predictor of middle school drug use. Truant 8th graders were 4.5 times more likely than regular school attendees to start using marijuana. From the period of 1995 to 2007 alone, the number of court-petitioned truancy cases processed by juvenile courts went up by a staggering 67% (from 34,100 cases in 1995 to 57,000 cases in 2007).  
Schools can close temporarily or permanently.  Reasons for temporary school closure are severe weather, utility outage, pandemic, fire, or terrorist conditions.  Reports of terrorist threats against schools have increased 150% annually since statistics began, and are increasingly given as a reason for temporary school closure.  Amantadine (Symmetrel), the cheapest one dose cure for influenza Type A that might be more safer and more effective than flu vaccination.  Flu, a wet cough that doesn't go away, must be differentially diagnosed from pneumonia, a dry cough, or some other viral, bacterial or fungal respiratory infection.  A snow day in the United States and Canada is a day that school classes are cancelled or delayed by snow, heavy ice, or extremely low temperatures. Similar measures occur in response to flooding, tornado watches, and severe weather (storms, hurricanes, dense fog, heavy snow, etc.). The criterion for a snow day is primarily the inability of school buses to operate safely on their routes and danger to children who walk to school. Often, the school remains officially open even though buses do not run and classes are canceled. More and more schools are closing due to extreme heat, heat days. Heat days are like snow days. Some districts (San Diego Unified) provides schools with an operational procedure that is used as a guideline that address what actions schools should take at different levels of rising temperatures. Schools and businesses may also be canceled for reasons other than bad weather such as a pandemic, power failure, terrorist attack, or bomb threat, or in honor of a school staff member who has recently died. In some cases, only one school or business in a town may close, due localized issues such as a water main break or a lack of heat or air-conditioning.  The primary reason for permanent school closure is regulatory action against low performing schools.  Closing unsafe, unhealthy schools and appropriately distributing students among “better” spaces is a legitimate reason for school closing.  While the total number of public schools in the country has remained between 98,000 and 99,000 in recent years, new schools have opened and some schools have closed. In 2011–12, there were 1,840 school closures. The schools that closed had enrolled about 301,000 students in the prior school year (2010–11). Of the schools that closed, 1,340 were regular schools, 87 were special education schools, 11 were vocational schools, and 402 were alternative schools. The number of schools that closed in 2011–12 was higher than the number in 2000–01 (1,193); however, the number of annual school closures has fluctuated during this period, ranging from around 1,200 to 2,200. 
Over half of all public schools reported a criminal incident to the police. Incidents ranged from fistfights, theft, or vandalism to serious violent crimes. 10 percent of schools reported serious violent crimes.  The definitions of abuse and neglect vary from state to state, but many states classify any harm or threatened harm to a child, including physical abuse, sexual abuse, or exploitation, emotional maltreatment and abandonment, as child abuse.  In 1999 a survey revealed that 1.3 out of every 1,000 children 18 years or younger had experience sexual abuse.  Females are two times more likely to have reported sexual abuse than males.   Reports must be filed within 24 to 48 hours of discovery.  The child is visited at home within 3 to 10 days (Openshaw '08: 93).   According to the FBI, of the 17,065,074 incidents reported through the NIBRS by law enforcement from 2000 to 2004, 558,219 (3.3 percent) occurred at schools. There were 589,534 offense records, 619,453 offenses, and 688,612 offender records reported in those incidents.  During these 5 years, there were 181,468 arrestees associated with crime in schools. None of the characteristics for offenders (age, gender, race, or number of offenders) were known in 211,809 of the 688,612 offender records. The largest group of arrestees about whom the age was known (41.8 percent) was 13 to 15 year olds. Arrestees who were 16 to 18 years old accounted for 32.7 percent; 19 or older, 14.2 percent; 10 to 12 years old, 10.2 percent; and 5 to 9 years old, 1.1 percent. Twelve arrestees who committed crimes at schools were reportedly age 4 or under.  For those arrestees about whom the age was known, arrestees were 6.0 times more likely to be 18 years of age or younger than to be 19 years of age or older. The age was unknown for 171 of the arrestees. There are approximately 20,000 deaths annually of young people between the ages of 10 and 20.  The three leading causes of death are accidents, homicide and suicide.  Suicide is the second leading cause of death among children and adolescents.  People who contemplate suicide are frequently ambivalent about killing themselves and usually respond to help. (Openshaw '08: 233, 234).  
There many different names for self-injuring behavior, including self-harm behavior, nonfatal suicide, focal suicide, self-abuse, self-mutilation, self-inflicted violence, self-attack, self-wounding, para-suicidal behavior, anti-suicide, wrist-cutting syndrome, wrist slashing, carving, delicate cutting and indirect self-destructive behavior.  Many who are involved in these destructive behaviors never receive medical help because they usually engage in the behavior in private to relieve personal anxiety.  The level of self-injury usually seen in schools is classified as superficial/moderate self-injury, which has three subtypes, compulsive, episodic and repetitive.  The compulsive subtype, which is associated with obsessive-compulsive disorder, includes hair pulling, nail biting, skin picking, and scratching.  Episodic and repetitive self-harm are impulsive acts, the difference between them being primarily a matter of degree.  The episodic subtype is characterized by frequent skin cutting and burning.  The transition from episodic to repetitive can occur after as few as 5 episodes or as many as 10.   Repetitive self-harm is marked by a shift toward ruminating about self-injury even when not actually inflicting it, and self-identification as a self-injurer.  Girls have a higher reported incidence of self-injurious behavior than boys.  Self-harm usually begins in adolescence and sometimes continues into adulthood (Opensahw '08: 111). 
School associated violent deaths are rare. 11 homicides of school-age youth ages 5 to 18 years occurred at school during the 2010-2011 school year. Of all youth homicides, less than 1% occur at school, and this percentage has been relatively stable for the past decade. In 2012, there were about 749,200 nonfatal violent victimizations at school among students 12 to 18 years of age. Approximately 9% of teachers report that they have been threatened with injury by a student from their school; 5% of school teachers reported that they had been physically attacked by a student from their school. In 2011, 18% of students ages 12–18 reported that gangs were present at their school during the school year.

In a 2013 nationally representative sample of youth in grades 9-12. 8.1% reported being in a physical fight on school property in the 12 months before the survey. 7.1% reported that they did not go to school on one or more days in the 30 days before the survey because they felt unsafe at school or on their way to or from school.  5.2% reported carrying a weapon (gun, knife or club) on school property on one or more days in the 30 days before the survey.  6.9% reported being threatened or injured with a weapon on school property one or more times in the 12 months before the survey.  19.6% reported being bullied on school property and 14.8% reported being bullied electronically during the 12 months before the survey.

The second half of the 1990s and the beginning of the new century saw a measurable increase in the incidence of rampage school shootings that generated intense media coverage and public fear.  The Justice Policy Institute argued that widespread “panic” over school shooting is unjustified.  In reported issued in July 199 and April 2000, the institute reminded the nation that school is still the safest place for a child to be.  Even during the seemingly deadly 1998-1999 school year, the chances of dying in school from homicide or suicide were less than one in 2 million.  The rate of out-of-school homicides alone was about forty times higher. Ninety percent of boys and 40 percent of girls play video games (Hunnicutt '06: 14, 8).  The average number of victims increases from secondary school shooters ages 11-14 with 5.8 victims, to high school ages 15-17 with 11 victims, to college shooters ages 18-27 with 20 victims, to aberrant adult shooters ages 28-62 with 8.9 victims. Secondary school shooters had the lowest suicide rate with 17 percent, 36 percent of high school shooters committed suicide, 72 percent of college age shooters committed suicide, and 42 percent of aberrant adults committed suicide (Langman '15: 202, 205). By definition a rampage school shooting must (1) take place on a school related public stage before an audience; (2) involve multiple victims, some of whom are shot simply for their symbolic significance or at random; ad (3) involve one or more shooters who are students or former students of the school. A student who comes to school looking to shoot a particular antagonist, or the school principal, but does not fire at others would not be counted.  Gang violence, revenge killings following drug deals that go bad are not included.  Rampage school shootings, are a subset of a much larger category of murders or attempted murders and are closer in form to workplace or “postal” attacks than they are to single victim homicides on or off campus. The numbers of rampage school shootings was very low until the early 1990s (Hunnicut '06: 14, 8, 46).

On December 14, 2012, Adam Lanza killed his mother at home and then massacred twenty-six staff and students at Sandy Hook Elementary School in Newtown, Connecticut.  On April 20, 1999 Eric Harris and Dylan Klebold attacked Columbine High School (Langman '15: Xv).  Many experts claim that antidepressant medications can cause adverse reactions that may trigger school shootings.  Indeed, a number of school shooters were taking antidepressant medication at the time of the shootings.  Mark Taylor, a Columbine High School student who was shot between seven and thirteen times by Columbine High School shooter Eric Harris, filed suit against the manufacturer of the antidepressant Luvox.  Taylor believes that Harris would not have gone on his shooting rampage in 1999 had he not been under the influence of the drug.  Luvox (Fluvoxamine) is a member of a class of drugs called selective serotonin re-uptake inhibitors (SSRIs) that have been associated with psychotic reactions and seizures, such as Prozac, Zoloft, and Paxil.  Taylor claims that the drug's manufacturer failed to provide adequate warning that it could cause psychotic reactions.  Solvay Pharmaceutical Inc. settled the suit in 2003 by making a $10,000 donation to the American Cancer Society.  Court records show that the prescription for Harris had been filled 10 times between April 1998 and March 1999, and that three-and-a-half months before the shooting the does had been increased – a common thread many experts say they are finding prior to adverse reactions to psychotropic drugs.  The autopsy on Harris revealed a “therapeutic level” of Luvox in his system. Other school shooters on antidepressants at the time of their attacks include 15-year-old Kip Kinkel who, while on Prozac, killed his parents and then proceeded to school where he opened fire on classmates, killing two and wounding 22 others (Hunnicutt '06: 484).  Antidepressant withdrawal is often violently exploited by unscrupulous drug providers.  It is possible that these rampage killers were not incited to violence by the little known toxic substance dimethoxymethylamphetamine (DOM) that is 80 times more hallucinogenic than mescaline.  DOM causes a three day panic attack, usually described as being in Christian hell, followed by six month recovery from severe mental illness, during which time there is a decreasing possibility for violent criminal or suicidal behavior.  DOM is usually topically administered to unsuspecting rubes who drink alcohol with convicted felons on parole, although DOM can be administered anonymously as part of health related property damage, washes off at the first panicky delusional thoughts.  Gun control laws will not stop school shootings.  The Brady Campaign to Prevent Gun Violence used the opportunity to criticize Congress for letting the federal “assault weapons” ban expire, mandating immediate destruction of the records of gun sales, and considering a bill to limit lawsuits against gun dealers.  There are some 260 million firearms in private hands in the US.  In 1990, 78 percent of Americans said they thought laws on fire-arm sales should be stricter.  By 2004, only 54 percent agreed.  By a 2-1 margin, they oppose a general ban on private ownership of handguns.  When Congress let the “assault weapons” ban expire in 2004 there was no public uproar (Hunnicut '06: 73).  
At $11,100 per pupil spending the United States has the second highest level of education spending in the world.  After slumping 1996-2000 graduation rates are at an all-time high—82 percent. African-Americans dropout rates cut by 45 percent. Latino dropout rates cut in half, from 28 to 14 percent. In 2009 there were 2,000 high school that were “dropout factories”. Today, that’s down to 1,000. With high school graduation rates up, and dropout rates down, there are more than 1.1 million additional students of color, not just graduating from high school, but going on to college. The progress is real.  The growth rate is however not competitive with any other industrialized nation, or happily developing nation, where child poverty is steadily reduced from progressive social policies.  To improve international rankings on international competency tests the United States must reverse its growing rates of child poverty, in excess of 20%, the highest of any industrialized nation.  Rich American school districts need to balance their budgets and support student welfare through food banks, staffed by student volunteers, showers and laundry.  Teachers, already insured for old age under Title I of the Social Security Act, need to consider contributing to the disability insurance trust fund themselves and paying the families of poor children Supplemental Security Income (SSI).  ED and the Office of Management and Budget (OMB) need to stabilize federal education spending growth at 2.5-3% annually.  More than most agencies, ED must reconcile ED budget and OMB ED on-budget spending estimates to reduce historical deficits and national debt under Art. 2(2) of the United States Constitution.  Federal education spending growth needs to be stabilized at less than 3% a year, aiming for 2.5% like other agencies, and should never be negative.  Since the 1980s inflation in consumer prices has averaged 2.7%.  Minimum wage workers, federal employees, agencies, social security beneficiaries, low income workers need to legislate a 3% annual raise, while teachers might be satisfied with 2.5% and voluntarily pay the insurance contribution the DI tax. ED is produces the most irregular budget of any agency that reports to OMB.  
OMB Estimated Federal Education Spending Growth 1962-2020

(millions)
	Year
	
	
	
	1962
	1963
	1964

	OMB Estimate
	
	
	
	816
	985
	973

	% Annual Growth
	
	
	
	
	17.2%
	-1.2%

	1965
	1966
	1967
	1968
	1969
	1970
	1971

	1,152
	2,416
	3,596
	4,072
	3,990
	4,594
	5,099

	15.5%
	52.3%
	32.8%
	11.9%
	-2%
	13.1%
	9.8%

	1972
	1973
	1974
	1975
	1976
	1977
	1978

	5,537
	5,709
	5,747
	7,331
	7,897
	8,717
	9,828

	7.9%
	3%
	0.7%
	21.6%
	7.2%
	9.4%
	11.3%

	1979
	1980
	1981
	1982
	1983
	1984
	1985

	12,167
	14,612
	16,973
	14,707
	14,433
	15,424
	16,596

	19.2%
	16.7%
	13.9%
	-15.4%
	-1.9%
	6.4%
	7.1%

	1986
	1987
	1988
	1989
	1990
	1991
	1992

	17,577
	16,670
	18,145
	21,468
	22,972
	25,196
	25,832

	5.6%
	-5.4%
	8.1%
	15.5%
	6.5%
	8.8%
	2.5%

	1993
	1994
	1995
	1996
	1997
	1998
	1999

	30,109
	24,557
	31,205
	29,727
	30,009
	31,294
	31,285

	2000
	2001
	2002
	2003
	2004
	2005
	2006

	33,476
	35,523
	46,373
	57,145
	62,780
	72.858
	93,368

	6.5%
	5.8%
	23.4%
	18.9%
	9%
	13.8%
	22%

	2007
	2008
	2009
	2010
	2011
	2012
	2013

	66,372
	65,963
	53,389
	93,743
	65,484
	57,249
	40,910

	-40.7%
	-0.6%
	-23.6%
	43.1%
	-43.2%
	-14.4%
	-39.9%

	2014
	2015
	2016
	2017
	2018
	2019
	2020

	59,610
	103,288
	68,506
	73,669
	80,852
	88,426
	94,971

	31.4%
	42.3%
	-50.8%
	7%
	8.9%
	8.6%
	6.9%


Source: OMB Table 4.1 (2015)
The ED Budget Summary for FY 2017 reports that in the Fiscal Year 2017 Education Budget the Administration requests $69.4 billion in discretionary appropriations for the Department of Education in 2017, an increase of $1.3 billion, or 2 percent, over the 2016 level.  In total, discretionary and mandatory funding would make available $209 billion in aid to education in fiscal year 2017, of which $139.7 billion is new postsecondary grants, loans, and work-study assistance—an increase of $42 billion, or 43 percent, over the amount available in 2008—to help an estimated 12.1 million students and their families pay for postsecondary education and training. 2015 ED 'discretionary' spending was $67.9 billion, in 2016 $68.3 billion, and in 2017 is projected to be $69.4 billion. In 2015 ED 'mandatory' spending is reported to be $20.4 billion, before going down to $10.2 billion in 2016 and $10.1 billion in 2017. Adding discretionary and mandatory spending brings total education spending to $88.3 billion in 2015, $78.5 billion in 2016 and $79.5 billion in 2017.  OMB estimates education spending of $103.3 billion in 2015, $68.5 billion in 2016 and $73.7 billion in 2017.  This is a difference of $15 billion in 2015, - $10 billion in 2016, and $5.8 billion in 2017.  It can be estimated that OMB ED budget has a margin of error of 17% in 2015, 12.7% in 2016 and 7.3% in 2017. The federal department of Education (ED) reports spending $68.6 billion in 2006, including loans and other aid, about 12 percent of the total $1 trillion spending for all levels of education in the United States.  OMB reports education spending of $93.5 billion in 2006.  This is a discrepancy of $24.9 billion.  OMB education spending estimates had a margin of error of 36% in 2006.  The explanation given for this historical accounting discrepancy is that there is a separate classification called 'mandatory' education spending ED has difficultly believing in, that irregularly adds to costs. Like all agencies, ED must publish and maintain a historical study of agency spending to break free from Congressional budget hypnotism and sue the OMB Director for historical budget and debt accuracy under Art. 2(2) of the US Constitution.  The Congressional Budget Office (CBO) does not even keep track of agency spending although Congress monopolizes the receipt of the annual budget justifications they do not tabulate.  1973 and 1974 seem to be the only years that positive ED spending growth was reported by OMB to be less than 3%. ED will have to conduct a formal inquiry into historical education spending to do their agency's part in reducing the federal deficit and debt through accurate accounting.  
Federal Education Spending 2014-2017
(in thousands of dollars) 
	Program
	2015
	2016
	2017
	2016-17

Growth
	2016-17 % Growth

	ESEA
	37,086,454
	38,190,710
	38,817,005
	626,296
	1.6%

	Post-secondary
	26,532,161
	26,593,507
	26,800,522
	207,015
	0.8%

	Total Discretionary Spending
	67,135,576
	68,306,763
	69,388,269
	1,081,506
	1.6%

	Total Mandatory Spending
	20,377,890
	10,171,706
	10,087,260
	-84,446
	-0.8%

	Total ED Spending
	87,513,466
	78,478,469
	79,475,529
	997,060
	1.3%

	OMB ED on-budget Estimate
	103,288,000
	68,506,000
	73,669,000
	5,163,000
	7.5%


Source: ED FY 2017 Budget
Most of the Department’s 100-plus programs are funded through discretionary appropriation acts enacted each fiscal year. However, there are many education programs—some of them large—that are funded directly through their authorizing statutes. For many budgeting purposes, these programs are classified as mandatory. The Direct Loan program is the largest mandatory program in the Department. The Direct Loan program will make an estimated $96.9 billion in loans to postsecondary students and their families in fiscal year 2016. However, the appropriation for these loans is not $96.9 billion. Instead, under the Credit Reform Act, the appropriation is the amount necessary to subsidize the loan volume for the life of the cohort of loans made in the fiscal year, and the subsidy costs are discounted using a net present value calculation. When there are no positive subsidies, the appropriation would be zero. In 2016, these subsidy costs include the Government’s cost of obtaining $96.9 billion, the cost to defray the in-school interest for needy undergraduates, an allowance for defaults, and other factors. These are offset by collections of fees, interest, and principal repayments. In some years, after reflecting the time value of money, or the “reestimate” of prior year loans required by the Credit Reform Act, the estimated receipts exceed the cost of the subsidizing the loans. When added together with other mandatory programs, the negative appropriations from the estimated receipts for student loans produce Department totals that appear to understate the annual appropriations for discretionary and mandatory programs. Other mandatory programs include Vocational Rehabilitation State Grants, a portion of Pell Grants, and a variety of smaller programs and activities. The mandatory funding for Pell Grants comes from several laws, including SAFRA, the Budget Control Act of 2011, and appropriation acts. Some of the mandatory Pell Grant funding is specified in these laws, and some fluctuates based on inflation and program participation.
Over the past 30 years, average per-pupil expenditures for public elementary and secondary schools have nearly doubled, rising from $3,367 in 1970 to $6,584 in 2000 to over $11,100 today.  The average private school tuition nationwide, according to a 1996 Cato Institute study, was $3,116, with 67 percent of all private elementary and secondary schools charging $2,500 or less.  Total K-12 federal, state, and local spending for Education, both public and private, climbed to over $420 billion for the 2000-2001 school year.  In 2001, taxpayers spent an estimated $92.8 billion on Education at the federal level, of which about 40 percent went through the Department of Education. The Departments of Health and Human Services, Agriculture, Labor, Defense, and Energy also spent large amounts of money.  $48 billion went to elementary and secondary school programs. Just under half of this amount was spent on programs under the Elementary and Secondary Education Act (No Child Left Behind Act), as well as special Education and vocational education.  Half of undergraduates receive financial aid.  More women than men earn associate, bachelor's, and master's degrees. In 1999-2000, the total cost of tuition and room and board was estimated to be $7,302 at public colleges and $20,277 at private colleges.  All public post-secondary 2-year institutions, 81 percent of public 4-year institutions, and 63 percent of private 4-year institutions offer remedial courses in reading, writing, or mathematics.  Despite higher than average per-pupil expenditures, American 8th graders ranked 19th out of 38 countries on the most recent international mathematics comparison, the Third International Mathematics and Science Study-Repeat (TIMSS-R) of 1999. American students scored 18th out of 38 countries in science.  On the TIMSS 1995 study, which tested 12th graders, American students were ranked 19th out of 21 countries in both math and science general knowledge.  38 states and the District of Columbia have enacted charter school laws. As of fall 2001, more than 2,300 charter schools nationwide were serving over half a million children.  10 states have publicly sponsored private school choice programs, from vouchers to tax credits.  
Total Expenditure for Elementary and Secondary Education in the United States 2014-2016
	Level of Funds
	2014-15 billions of dollars
	2014-15 percent of spending
	2015-16 billions of dollars
	2015-16 percent of spending

	Federal 
	$57.0
	8.2%
	$60.0
	8.3%

	State
	292.0
	42.0
	302.0
	42.0

	Local
	284.0
	40.8
	292.0
	40.7

	All Other
	63.0
	9.0
	64.0
	8.9

	Total
	696.0
	100.0
	718.0
	100.0


Source: ED FY 2017 Budget
The National Center for Education Statistics Public Elementary and Secondary School Districts: School Year 2012-2013 (Fiscal Year 2013) reported in January 2016, the national median of total revenues per pupil was $11,745 in FY 13, which represents a decrease of 1.8 percent from FY 12, after adjusting for inflation. The national median of current expenditures per pupil was $10,047 in FY 13, a decrease of 0.5 percent from FY 12. States with the highest median current expenditures per pupil in FY 13 included Alaska ($26,476), New York ($19,073), District of Columbia ($17,953), Wyoming ($16,872), New Jersey ($16,379), Connecticut ($16,204), and Rhode Island ($14,379). On a national basis, in the absence of any geographic cost adjustment median current expenditures per pupil were $9,353 in cities, $11,041 in suburbs, $9,214 in towns, and $10,347 in rural areas.  In FY 13 school districts received $55.1 billion from the federal government for public.  elementary and secondary education, which represents a decrease of 10.7 percent from 61.7 billion received in FY 12, after adjusting for inflation. In FY 13 Title I funds accounted for $14.2 billion or 25.8 percent of federal revenues for education, special education programs received $11.2 billion or 20.4 percent, child nutrition programs accounted for $14 billion or 25.4 percent, and Impact Aid funds accounted for 1.5 billion or 2.8 percent.  On a national basis, $224.6 billion or 37.0 percent of total revenues for public and elementary secondary school districts were derived from local property taxes and parent government contributions in FY 13. The percentage of revenues derived from local property taxes and parent government contributions exceeded 50 percent in 5 states, fell between 40 and 50 percent in 14 states, fell between 20 and 40 percent in 23 states, and fell below 20 percent in 9 states.
Funds are typically determined by enrollment.   The weighted student formula allows money to follow students to the schools they choose while guaranteeing that schools with harder-to-educate kids (low-income students, language learners, low achievers) get more funds.  In San Francisco the weighted student formula gives each school a foundation allocation that covers the cost of a principal's salary and clerk's salary.  The rest of each school's budget is allocated on a per student basis.  There is a base amount for the “average student”, with additional money assigned based on individual student characteristics: grade level, English language skills, socioeconomic status, and special education needs.  These weights are assigned as a percentage of the base funding.  For example, a kindergartner would receive funding 1.33 times the base allocation, while a low-income kindergartner would receive an additional 0.09 percent of the base allocation.  In 2005-06 San Francisco's base allocation was $2,561.  Therefore, the kindergartner would be worth $3,406, and the low-income kindergartner would generate an additional $230 for his school.  Parents can select up to seven schools on their enrollment application.  In the 2005-06 school year 84 percent of parents received one of the schools they lists, with 63 percent receiving their first-choice school.  More than 40 percent of the city's children now attend schools outside their neighborhoods.  Decentralized school management is a growing trend.  To date the weighted student formula has been implemented in Cincinnati, Houston, St. Paul, San Francisco, Seattle and Oakland.  School closure is a prominent feature of the weighted student formula model.  If a school declines to the point that it can't cover it's expenses with the per student money, the principal is removed and the remaining teachers and facilities are assigned to a strong principal – or the school is closed altogether, and the staff is moved to other, more successful schools.  In Seattle, the district recently considered abolishing the school choice system in favor of a traditional system based on a child's address to reduce busing costs.  So far, a parental outcry has staved off the plans to return to residence-based schools. Most districts in the United States use a staffing ratio model, in which the central office directs school sites to spend their resources in a particular way, through allocations of staff and a small supplies budget.  For example, a school might be sent one teacher for every 28 students (Haugen & Musser '09: 248-251, 256, 250).
Parents attitudes about school directly affect their children's behavior at school.  If parents feel that the school is a friendly, welcoming place where their race and culture are accepted, they are more likely to help their children succeed.  If parents feel that children of their race or ethnicity are unaccepted or mistreated at school, then they will be less likely to encourage their children to succeed.  Asian parents are less likely to talk about school or help with the child's homework than Caucasian parents, although they have higher educational expectations for their children and stricter rules for maintaining grades.  Immigrant families also are less likely to join a PTA, volunteer at school, speak to teachers, or attend class events.  Immigrants from Mexico tend to have lower parental involvement in school learning, extracurricular activities, and other learning than immigrant Asians and Caucasian students born in the United States (Openshaw '08: 61, 62).  On average, children in single-sex education outperform children of comparable ability in co-ed contexts.  In a 20 year Australian study of 270,000 students both boys and girls performed between 15 and 22 percentile points higher on standardized tests when they attended single-sex schools.  Title XI of the Civil Rights Act of 1964 was designed to ensure that schools educate boys and girls equally and together, with few exceptions.  In 2006 the US Department of Education lifted the restriction on single-sex education.  Since then, all-boy and all-girl schools and classes have been cropping up all over the country.  The number of single-gender public schools has grown from just two in 1995 to 49 in 2008.  After a review of 44 research studies on single-sex education, the US Department of Education 'equivocally' endorses single-sex schools (Haugen & Musser '09: 123, 130). 
According to the Department of Education, of every 100 students who begin ninth grade, only 75 graduate from high school, only 51 enter college, and only 29 actually graduate. 80 percent of high school graduates enter college at some point in their life although certificate completion rates are much lower.  Only 32 percent of all students who enter high school and fewer than half of all high school graduates are capable of succeeding at a four-year college.  A larger number of students are qualified to attend community colleges which currently educate over 40 percent of all students entering postsecondary institutions.  At estimated 25 percent of the young people coming to four year colleges and as many as 58 percent of those entering community colleges require remedial study before they can begin taking regular courses.  61 percent of remedial writing students pass, as do 71 percent of remedial reading students, but only 30 percent succeed in remedial math.  By 2011 the median annual income for adults holding college degrees reached $54,000 compared with $32,600 for those with only high school diplomas.  As of November 2010, Americans with a BA degree or higher had a labor market participation rate of 76.6 percent and unemployment rate of 4.4 percent compared with a participation rate of only 61.1 percent and an unemployment rate of 10 percent with only a high school diploma and no college.  Of capable students from rich families who finished high school in 1991, 86 percent began post-secondary instruction, whereas only 52 percent of low-income students and 62 percent of middle-income students had entered a college within two years of graduating from high school.  From 1980 to 2000 the share of high school graduates who completed college within eight years declined from 50.5 percent to 45.9 percent (Bok '09: 81-86).   
For every dollar devoted to instruction, the amount spent on administration has likewise increased over the years from 19 cents in 1929 to 33 cents in 1959-60 to almost 50 cents by the end of the century.  University presidents often command multi-million salaries the school can ill-afford resulting in tuition hikes, faculty cuts and ultimately cheaper, more academically motivated Presidents.  From 1982-84 to 2010, college tuition and fees (unadjusted for inflation) rose by 439 percent, health-care costs increased by 251 percent, median faculty incomes grew by 147 percent, and the consumer price index climbed by 106 percent.  Between 1978 and 2008 middle-income families saw their income grow only 15 percent, while families in the top 20 percent saw their incomes rise by 52 percent and families in the top 5 percent enjoyed a 78 percent increase. The amount that colleges charge varies widely from an average of only $2,960 at public community colleges in 2011-12 to $28,500 at private four-year colleges.  Colleges themselves spent $29.7 billion on scholarships during the academic year 2010-11.  The federal government provided $33.9 billion more in grants, while state governments added another $9.1 billion.  Today more than two-thirds of all undergraduates receive some sort of financial aid.  In addition to more than $90 billion provided from all sources in 2011-12 for undergraduate scholarships, parents received another $13.4 billion in tax credits, and students were able to obtain some $70 billion in federal student loans, bringing the total amount of financial support to well over $170 billion a year.  By 2009 the average college senior had accumulated college debts averaging $24,000 (Bok '13: 93-100).  
In colleges of the seventeenth and eighteenth centuries, Greek and Latin were compulsory subjects.  In the latter half of the nineteenth century the classical curriculum began to give way to subjects such as modern languages, science, and farming, In 1862 Congress passed the Morrill Act, giving away huge tracts of land to encourage the growth of universities. By the end of the century there were no fewer than 977 institution of higher learning.  Although no other country's universities educated even half as large a proportion of its young people as the United States, only one in seven young Americans went to college as late as 1940.  After World War II, however, the rate of increase quickened.  The share of high school graduates entering college grew steadily from 17 percent in 1950 to 39 percent in 1980, 55 percent in 2000, and 68 percent in 2011.  For almost a century, undergraduate education in the United States has pursued three large, overlapping objectives.  The first goal is to equip students for a career either by imparting useful knowledge and skills in a vocational major or by developing general qualities of mind through a broad liberal arts education that will stand students in good stead in almost any calling.  The second aim, with roots extending back to ancient Athens, is to prepare students to be enlightened citizens of a self-governing democracy and active members of their own communities.  The third and final objective is to help students live a full and satisfying life by cultivating a wide range of interests and a capacity for reflection and self-knowledge.  To achieve these aims the traditional curriculum is divided into three parts: the major, which normally consumes 40-50 percent of the total undergraduate course load; electives, which claim up to 25 percent and general education, which occupies 30 percent (Bok '13: 81, 167).  
Specialization has its drawbacks and a study of twenty-four thousand undergraduates revealed that majoring in engineering was associated with declines in writing ability, cultural awareness and political civic participation; that education majors became less proficient in problem solving, critical thinking and general knowledge; and that science major wrote less well as seniors than they had as freshmen and were less inclined to participate in civic affairs.  Nonetheless the goals and progress estimates of Freshman-to Senior gain in the 1990s are telling – critical thinking 0.50, reflective judgment (use of reason to address ill-structured problems) 0.90, English – reading and writing 0.77, math – quantitative skills 0.55, science 0.62, history, social science 0.73, decline in authoritarianism, dogmatism 0.70-.90, decline in ethnocentrism 0.40, moral reasoning 0.77.  Although some of the gains made during the undergraduate years cannot be attributed to education, they would have occurred anyway through normal processes of maturation, it is estimated that the progress in critical thinking and reflective judgment remains largely unchanged, but that gains in writing and reading diminish by more than half, those involving mathematics and quantitive skills drop by 40 percent, and those attributable to science, history and social science shrink by approximately one-third (Bok '13: 81, 167-170, 179).  According to a series of self-reports from large samples of students, the average amount of time that undergraduates spent either in class or doing their homework dropped by almost one-third – from roughly 40 hours per week to only 27.  Homework accounted for most of the loss, falling from 24.38 hours per week in 1961 to only 14.40 hours in 2004.  American students devote far less time to their studies than their European counterparts and spend far more time engaged in recreation and socializing than they do studying (Bok '13: 181, 184).  A survey of faculty of four-year colleges on methods of instruction used in all or most undergraduate courses taught found that the use extensive lecturing declined from 54.2% in 1991-93 to 47.4% in 2010-11, class discussion rose from 69.5% to 80.7%, cooperative learning rose from 31.7% to 53.7%, experiential learning/field studies rose from 19.8% to 23.4%, group projects rose from 21.6% to 30.4% and multiple drafts of written work from 14.4% to 21.7% (Bok '13: 181, 184, 215).
Earnings and Unemployment Rate by Academic Attainment
	Education Attainment
	Unemployment Rate
	Average Monthly Earnings

	Professional degree
	1.9
	1,639

	Master's degree
	2.8
	1,326

	Bachelor's degree
	3.5
	1,101

	Associate's degree
	4.5
	792

	Some college, no degree
	6.0
	741

	High school diploma
	6.0
	668

	Less than a high school diploma
	9.0
	488

	All workers
	5.0
	839


Source: BLS '15
The Department of Education has issued regulations requiring institutions to meet at least one of the following three standards in order to be eligible to receive federal financial aid: (1) at least 35 percent of former students must be repaying loans (at least one dollar in the past year), (2) annual loan repayments must not exceed 30 percent of a typical graduate's discretionary income, and (3) annual repayments must not exceed 12 percent of a typical graduate's earnings. A dozen institutions – Harvard, Princeton, Yale, Stanford, Chicago, Columbia, MIT, Cornell, Johns Hopkins, Northwestern, Pennsylvania and Dartmouth – have educated 54 percent of the CEOs of large corporations and 42 percent of the nation's top government leaders (Bok '13: 108, 123).  Higher education in the United States has grown to become a vast enterprise comprising some 4,500 different colleges and universities, more than 20 million students, 1.4 million faculty members and aggregate annual expenditures exceeding $400 billion.  Schools range from tiny colleges numbering a few hundred students to huge universities with enrollments exceeding 50,000.  There are approximately 200 research institutions that account for a large majority of the PhDs awarded, most the degrees in law and medicine, and more than a quarter of all the students in the entire system.  The most prominent, the top sixty or so, dominate the national and international rankings, award at least half of the PhDs and receive the greater part of the billions of dollars spent each year by the federal government on academic research.  They have the largest budgets, the biggest endowments, the best professional schools, and the most extensive libraries.  
Most research institutions accept less than half of the students who apply for admission.  There are more than seven hundred so-called comprehensive universities offering a wide variety of professional master's and doctoral programs while also carrying on at least a modest amount of research.  Many are public and have large undergraduate enrollments.  They are rarely very selective in their admission policies.  Many comprehensives evolved from technical colleges or from normal schools that trained teachers for the public schools.  There are almost one thousand mainly private, nonprofit four-year colleges.  They tend to be much smaller than research or comprehensive universities, often enrolling fewer than two thousand students.  Private colleges are hard-pressed to compete for undergraduates with state-subsidized public universities that charge much lower tuition.  Beyond universities and private four-year colleges are more than one thousand two-year, nonprofit community colleges.  All but approximately eighty-five are public, supported by state and local funds.  Together, they account for almost 40 percent of all undergraduate enrollments.  The community college movement began early int eh twentieth century chiefly as a means to accommodate students who wanted a BA degree but needed a lower-cost school close to home that they could attend for two years before transferring to a four-year college.  In addition liberal arts courses, most community colleges offer a wide variety of vocational degree programs along with shorter courses to train students for specific jobs.  
Only a small minority of those teaching in community colleges are PhD.  From 1963 to 2006 community college enrollment grew by 740 percent compared with approximately 200 percent growth for four-year colleges.  Community colleges currently enroll over 7 million students.  Sixty percent of students who enroll attend part-time, and 80 percent have full or part time jobs.  Forty-five percent are minorities and 42 percent are first generation college students.  Furthermore, there more than thirteen hundred for profit schools.  Roughly half of these give college degrees, the rest are two-year college or institutions that grant certificates signifying completion of a training program for a specific occupation such as cosmetology or the culinary arts.  Collectively, they award approximately 10 percent of all college degrees. The largest have tens, even hundreds of thousands of students, the largest fifteen enroll almost 60 percent of all students in the for-profit sector.  The University of Phoenix is the largest and most highly publicized for-profit university.  Its total enrollment now exceeds 400,000 with branches in at last 38 states, the District of Columbia, Puerto Rico, and Canada, Mexico, the Netherlands and the United Kingdom.  In 2009, 86 percent of its $3.77 billion in revenues came from Pell Grants and other federal financial aid programs.  Although for-profits account for less than 10 percent of total undergraduate enrollments, their students were awarded 24 percent of all Pell Grants and 26 percent of federally guaranteed loans while incurring larger debts than nonprofit students (Bok '13: 11-13).  State studies have consistently shown that people who received a Bachelor's degree after being convicted of a crime and sentenced to a term of prison were 100% free of recidivism, that otherwise runs at 60% re-incarceration within three years of release.  An associates degree is able to reduce recidivism to around 25% and a vocational certificate to 50% (Gilligan '13).  North America might benefit from a Regional Convention on the Recognition of Qualifications in Higher Education to equal the African, Asia-Pacific, European and Latin American of 1974.  55% of US higher education financing comes from private sources and the US has advantages in diversity and finance.  Counting all forms of support, expenditures on higher education in this country amount to 2.4 percent of national income.  American academic institutions are more competitive amongst each other than in other nations, their rivalries extend to attracting students, recruiting faculty, raising money and intercollegiate sports.  Since 1980 state officials have granted a steadily diminishing share of state appropriations – from 9.8 percent in 1980 to 6.9 percent in 2000.  The recession of 2008 led to more drastic cuts (Bok '13: 14-18) resulting in unacceptably high levels of inflation in the price of tuition. 
Controversies regarding college admissions arise on the topics of race, legacy students following in their parents footsteps, athletics, and standardized test scores.  In the fall of 2013, a record 21.8 million students were attending American colleges and universities.  Of the approximately 3,700 colleges and universities, including more than two thousand four-year colleges in the United States, more than 80 percent accept over half of their applicants.  Stanford University was the most selective, accepting only 5.69 percent of more than 38,800 applicants in 2013.  Not far behind, Harvard University, accepted only 5.9 percent of its applicants.  The way people get into the upper-middle class and upper class now is based on educational credentials.  The child of a doctor, lawyer or MBA cannot simply inherit the family business.  Children hoping to maintain their high class status must go to college as legacy students and pass. Two-third of Americans believe college applicants should be admitted solely based on merit, even if that results in few minorities being admitted, while 28% believe an applicant's racial and ethnic background should be taken into account to promote diversity on college campuses.  In a separate poll 58% of Americans said they were in favor of “affirmative action programs for racial minorities, including 51% of whites, 76% of blacks and 69% of Hispanics.  According to the Civil Rights project at UCLA, the nation's population of African-American and Latino K-12 students is more segregated than at any time since the 1960s.  One-third of black students and almost one-half of white students attend a primary or secondary school where 90 percent of their classmates are of their race, a trend that shows no signs of abating.  At UCLA and Berkeley, the percentage of admitted undergraduate students who are African-American is still 40 percent below what it was 17 years ago when the state adopted a referendum banning any consideration of race in the admissions process.  A college experience of immersion in a diverse student body will be essential if they are to thrive in the multi-racial society they will inhabit as adults (Bryfonski '15: 18, 19, 24, 25, 32, 31).
In Grutter v. Bollinger (2003) Justice O'Connor pointed out, minority preferences benefit society in two important ways.  First, they contribute to the diversity of the student body.  Second, admitting minorities to selective colleges will make the leadership class more representative of the population as whole and thereby increase the legitimacy of the government, the judiciary and other important institutions and professions.  Fisher v. University of Texas at Austin of June 24, 2013 held that using race as a determining factor in higher education admissions is prohibited by the Equal Protection Clause of the Fourteenth Amendment to the US Constitution.  The race-conscious admissions system used by the University of Texas at Austin actually harms minorities by putting them in academic settings in which they are ill-prepared to compete.  Blacks and Hispanics admitted to the University of Texas at Austin, are on average, far less prepared than their white and Asian classmates.  In the University's entering class of 2009, for example, among the students admitted outside the Top Ten Percent plan, blacks scored at the 52d percentile of 2009 SAT takers nationwide, while Asians scored at the 93d percentile.  Blacks had a mean GPA of 257 and a mean SAT score of 1524;  Hispanics had a mean GPA of 2.83 and a means SAT score of 1794; whites had a mean GPA of 3.04 and a mean SAT score of 1914; and Asians had a mean GPA of 3.07 and a mean SAT score of 1991.  There is no evidence that black and Hispanic students are able to close this substantial gap during their time at the University (Byfonski '15: 54).  Surveys indicate that as family income rises from less than $20,000 a year to more than $200,000 SAT scores in critical reading math and writing steadily increase from 434, 456 and 430 to 554, 570 and 552 (Bok '13: 133).  
The growth in the number of students taking courses online has been spectacular – from 1.6 million students in 2002 to more than 6 million today.  Three students in ten are currently taking at least one course online.  The University of Maryland provides an ambitious array of courses for more than thirty thousand students, offering a BA degree with more than fifteen majors along with several master's programs, all of them online with most of the classes interactive.  Stanford professors offer online classes on artificial intelligence, machine learning, game theory, and other subjects that are attracting audiences in excess of 100,000 students worldwide.  The University of Phoenix is the largest for-profit online school, followed by Kaplan, DeVey and other major providers.  Hundreds of thousands of students attend the University of Phoenix but completion rates are reported to be as low as 3%, although Phoenix claims they have a 30% graduation rate, and of 100,000 people who signed up for one course on machine learning only 13,000 completed, 13%.  Introduction to Data Bases drew 92,000 enrollees but only 7,000 finished, 7.6% (Bok '13: 146, 147).

American universities offer programs of instruction in overseas locations.  Several business schools conduct executive programs for mid-career managers in cities such as Hong Kong, London and Singapore.  More recently, the oil-rich Emirates are becoming a major outpost for American universities.  Cornell, Texas A&M, Carnegie Mellon, Northwestern, Georgetown, and Virginia Commonwealth offer degree programs in a variety of fields in Dohar and Qatar.  New York University is building an entire new university in Abu Dhabi using NYU faculty and offering NYU degrees, while another NYU campus in China is nearing completion.  Dozens of other institutions are giving joint degrees in collaboration with Chinese universities.  Yale is creating a new liberal arts college in Singapore.  All in all, more than 160 universities, most of them American, are operating branch campuses in other countries (Bok '13: 154).
Several hundred universities award PhDs, although a mere sixty or so account for over half of all the degrees.  Students typically spend the first year or two completing coursework, mostly advanced seminars, followed by some sort of comprehensive exam to demonstrate competence in their discipline or field of study.  Thereafter they devote themselves to writing a thesis, which may consist of a book-length manuscript or a series of short papers, depending on the field.  The average length of time to degree varies widely by discipline, it typically ranges from 5 to 7 years in the sciences, 6 to 9 years in the social sciences, and 7 to 10 years or even longer, in the humanities.  Most graduate students work part-time fro several years, helping a professor as a research assistant or serving as a teaching assistant by conducting one or more weekly discussions with groups of undergraduates in a large lecture course.  The Graduate School Council report in 2009 found that only 57 percent of a large sample of doctoral students who began their studies in 1998-99 completed the program within ten years after they began.  Completion rates averaged 49 percent in the humanities, 55 percent in physical sciences and mathematics, 56 percent in the social sciences, 63 percent in the life sciences and 64 percent in engineering.  A study of ten department in two universities found that dropout rates ranged from 19 to 82 percent. The completion rate in professional schools is 90 percent. From 1981 to 2011 the number of PhDs awarded rose from 31,355 to 49,010 although during the last four decades academic salaries have fallen some 30 percent below the compensation earned by other professions requiring advanced study.  Women made up little more than 10 percent of newly graduated PhDs in the 1950s and now account for more than half of all new doctorates.  The proportion of foreign graduate students has doubled from 1980 to 2009, from 12.2 to 28.3 percent.  Over the same time period, the number of Asian American graduate students increased by 162 percent, Hispanics 189 percent and blacks by 69.2%.  In 2009-10 the percentage of blacks receiving PhDs was 6.3% and Hispanics 5.9%.  From 1970 to 2005 the number of US citizens earning PhDs dropped by 23 percent in engineering, 44 percent in the physical sciences, and 50 percent in mathematics.  From 1977 to 2008 the share of all new PhDs in science and engineering coming form other countries grew from 19.3 percent to 46.7 percent.  As a result the proportion of immigrants among America's scientists and engineers has grown from 7 percent in 1960 to well over 25 percent today.  In 1973 55 percent of PhDs in the biological sciences secured tenure-track positions within six years of obtaining their degree, and only 2 percent were in postdoc or other nontenured position.  By 2006, only 15 percent were tenured within six years, while 18 percent were in a nontenured position (Bok '13: 225, 238, 229, 230). 
Professional schools have experienced remarkable growth over the past several decades.  Since 1951-52 the number of students attending two year American business schools has risen more than fiftyfold, resulting in 177,000 master's degrees awarded in 2010.  Law school enrollments have likewise increased many times over, with nearly 50,000 matriculants in the fall of 2009.  The ranks of medical students have grown more slowly due to rising costs only partially offset by National Institutes of Health (NIH) funding.  In the 1950s and 60s almost the entire graduating class at leading schools consisted of white males.  Today, up to half of all medical students are women, as are at least 40 percent of the students in law and more than one-third in business.  Whereas only 2.4 percent of graduating medical students were African-American in 1971-72, 6.9 percent received MD degrees in 2007-8.  Blacks constituted 7.3 percent of law school students in 2008.  Business schools have lagged behind other professional schools, with the total number of blacks, Hispanics and Native Americans combined often making up less than 10 percent of enrollments in leading schools.  The average debt of graduating MDs is now over $150,000, as debt loads have increased, the percentage of medical students from the lowest income quintile has declined, although even in its best times, it never exceeded 5.5 percent.  In contrast 55 percent of medical students in 2005 came from families with income sin the highest quintile.  Law school tuition rose rapidly since the late 1980s.  From 1987 to 2009 the average charge per year at public law schools for instate students jumped from $2,398 to $18,472.  At private law schools, the average increase went from $8,911 to $35,743.  In several leading schools tuitions top $50,000.  Almost 90 percent of all law students borrow to pay for their legal education and the average debt per graduating student has reached almost $70,000 for public and more than $100,000 for private law schools (Bok '13: 250, 251). 
1.4 Child Poverty 
The number of children growing up in poverty continues to rise.  Child poverty in the United States is the highest of any industrialized country. In 2016 an estimated 24% of children under the age of 18, around 14 million children, nearly 1 in 4 US children, were growing up in poverty, the highest rate in any industrialized nation. In Finland, the number is about 2.8%; Norway, 3.4%; Sweden, maybe 4.2%, Switzerland, 6.8%, Netherlands in second place at 9.8%.  In the Netherlands they have a discriminatory minimum wage for young adults that needs to be abolished.  Of 18-to-64-year olds 20.5 million, 11.1% were poor and of people 65 and older 3.6 million, 10.1% were poor in 2011. The Convention on the Rights of the Child of 1990 and Sullivan v. Zebley (1990) responded to the divorce crisis in the United States.  In 1996 before 10 million Aid for Families with Dependent Children (AFDC)/Temporary Assistance for Needy Families (TANF) benefits were cut 1996-2000, 15% of children were poor, about average for any American.  From 1990 to 2000 the high school completion rate declined in all but seven states and the true child poverty rate increased from 15% to 20%.  TANF benefit cuts 1996-2000 were not implicated as being the reason for the rise in child poverty until the 2014 Annual Report on the SSI Program.  In 2014, 21 percent (15.5 million) of all U.S. children ages 0–17 were reported to live in poverty.  Estimates on the number of poor children growing up in the United States have risen from 16 million to as high as 24 million, 20.8% and 31.2% of the 77 million Social Security Area child population respectively.    

22 - 33 percent of all children – live in families with incomes below the federal poverty level – $23,550 a year for a family of four. Research shows that, on average, families need an income of about twice that level to cover basic expenses. Using this standard, 45 percent of children live in low-income families.  From 2006 to 2011 the percentage of children living below the official poverty line increased from 18% to 22%, and when the “near poor” are included, the percentage has changed from 40% to 45% - almost half – of all children in the Untied States under the age of 18.  The statistics are even worse for younger children: 49% of children under 3 years of age and 48% of those between 3 and 5 years of age are currently living in poor or near poor households. In 2003 there were 12.9 million children living in poverty, or 17.6% of the under-18 population. That was an increase of about 800,000 from 2002, when 16.7% of all children were in poverty.  Only 10% of children living with both parents were below the poverty line whereas 40% living with only one parent were below the poverty line.  Children living only with their mothers were twice as likely to live in poverty as those living only with their fathers.  Housing instability and homelessness among children and youth continues to rise.  From 1990 to 2000 the high school completion rate declined in all but seven states, but has subsequently recovered and reached an all-time high.  Housing instability and homelessness among children and youth continues to rise.  Between 1.6 and 2.8 million youth are homeless in a given year, and over 50% were not attending school regularly. The McKinney-Vento Homeless assistance act of 1987 was amended in 2001 for Part B to provide education for homeless children and youth.
Poor Persons Residing in the United States 1973-2014
	Characteristics
	1973
	1980
	1990
	2000
	2010
	2012
	2013
	2014

	Percent Below 100% Poverty
	11.1
	13.0
	13.5
	11.3
	15.1
	15.0
	14.5
	14.8

	Black
	31.4
	32.5
	31.9
	22.5
	27.4
	27.2
	27.2
	26.2

	Asian
	-
	-
	12.2
	9.9
	12.2
	11.7
	10.5
	12.0

	Hispanic
	
	
	28.1
	21.5
	26.5
	25.6
	24.7
	23.6

	White
	7.5
	9.1
	8.8
	7.4
	9.9
	9.7
	10.0
	10.1

	Poor children in families
	14.2
	17.9
	19.9
	15.6
	21.5
	21.3
	20.9
	20.7

	Black
	40.6
	42.1
	44.2
	30.9
	39.0
	37.5
	38.0
	37.1

	Asian
	
	
	17.0
	12.5
	14.0
	13.3
	14.4
	13.4

	Hispanic
	27.8
	33.0
	37.7
	27.6
	34.3
	33.3
	32.2
	31.3

	White
	
	
	11.3
	11.6
	8.5
	11.7
	12.7
	11.9

	Poor children with single mothers
	
	50.8
	53.4
	40.1
	46.6
	47.2
	47.4
	46.5

	Black
	
	64.8
	64.7
	49.3
	53.2
	53.3
	54.0
	52.8

	Asian
	
	
	32.2
	38.0
	36.9
	33.0
	47.4
	32.4

	Hispanic
	
	65.0
	68.4
	49.6
	56.3
	54.7
	52.3
	53.3

	White
	
	
	39.6
	28.0
	34.7
	38.5
	39.5
	35.8

	Below 100% poverty line in thousands
	22,973
	29,272
	33,585
	31,581
	46,343
	46,496
	46,269
	46,657

	Black
	7,388
	8,579
	9,837
	7,982
	10,746
	10,911
	11,041
	10,755

	Asian
	
	
	858
	1,258
	1,899
	1,921
	2,255
	2,137

	Hispanic
	2,369
	3,491
	6,008
	7,747
	13,522
	13,616
	13,356
	13,104

	White
	12,864
	16,365
	16,622
	14,366
	19,251
	18,940
	19,552
	19,652

	Poor children in families
	9,453
	11,114
	12,715
	11,005
	15,598
	14,437
	15,116
	14,987

	Black
	3,822
	3,906
	4,412
	3,495
	4,271
	4,097
	4,153
	4,036

	Asian
	
	
	358
	407
	477
	470
	538
	492

	Hispanic
	1,364
	1,716
	2,750
	3,342
	5,815
	5,773
	5,638
	5,522

	White
	
	5,174
	5,108
	3,715
	4,544
	4,510
	4,784
	4,440

	Poor children with single mother
	
	5,866
	7,363
	6,300
	8,603
	8,664
	9,025
	8,491

	Black
	
	2,814
	3,597
	3,090
	4,495
	4,598
	5,155
	4,426

	Asian
	
	
	80
	162
	141
	128
	159
	136

	Hispanic
	
	809
	1,314
	1,407
	2,707
	2,809
	3,069
	2,739

	White
	
	
	2,411
	1,832
	2,209
	2,245
	2,477
	2,174


Source: Health United States, 2015 Table 2 Persons below Poverty Level, by Selected Characteristics Race and Hispanic Origin: United States selected years 1973-2014 
Overall, the poverty rate was much higher for Black, non-Hispanic and Hispanic children than for White, non-Hispanic children in 2014.  Some 12 percent of White, non-Hispanic children lived in poverty, compared with 37 percent of Black, non-Hispanic children and 32 percent of Hispanic children.  In 2014, children in married-couple families were much less likely to be living in poverty than children living in female-householder families (no spouse present). About 11 percent of children in married-couple families were living in poverty, compared with 46 percent in female-householder families.  Children living in poverty are vulnerable to environmental, educational, health, and safety risks. Compared with their peers, children living in poverty, especially young children, are more likely to have cognitive, behavioral, and socio-emotional difficulties. Additionally, throughout their lifetimes, they are more likely to complete fewer years of school and experience more years of unemployment.   Although the United States spends more money on health care and education per capita than any other country in the world the US has the highest rates of child poverty, infant and maternal mortality of any industrialized nation.  With the highest level of per pupil spending in the world, $11,100, education assessment results are all improving, after declining between 1996 and 2000, but not as fast as other nations. 
From 1980 to 2002, following the 1977 Office of Management and Budget (OMB) standards for collecting and presenting data on race, the Current Population Survey (CPS) asked respondents to choose one race from the following: White, Black, American Indian or Alaskan Native, or Asian or Pacific Islander. An “Other” category was also offered, beginning in 2003, the CPS allowed respondents to select one or more race categories.  About 68,000 thousand households out of 98,000 addresses responded to the 2014 CPS sample.  About 30,000 received a redesigned form that resulted in more realistic poverty statistics for 2013.  The poverty level is based on money income and does not include non-cash benefits, such as food stamps. Poverty thresholds reflect family size and composition and are adjusted each year using the annual average Consumer Price Index level.  In 2014, the poverty threshold for a family of four with two children was $24,008. For example, a family of four with two children would be living below 50 percent of the poverty threshold if their income was less than $12,004 (50 percent of $24,008). If the same family's income was at least $24,008 but less than $48,016, the family would be living at 100–199 percent of the poverty threshold. Data for 2010 used the Census 2010-based population controls. 
Percent of Children Below 100% and 50% of Poverty 1980-2014
	Below 100% of Poverty
	1980
	1990
	2000
	2005
	2010
	2013
	2014

	Total
	18.3
	20.6
	16.2
	17.6
	22.0
	21.5
	21.1

	Male
	18.1
	20.5
	16.0
	17.4
	22.2
	21.5
	21.2

	Female
	18.6
	20.8
	16.3
	17.8
	21.9
	21.5
	21.1

	Ages 0–5
	20.7
	23.6
	18.3
	20.2
	25.8
	24.1
	23.9

	Ages 6–17
	17.3
	19.0
	15.2
	16.3
	20.2
	20.3
	19.8

	White, non-Hispanic
	11.8
	12.3
	9.1
	10.0
	12.3
	13.4
	12.3

	Black, non-Hispanic
	42.3
	44.5
	31.0
	34.5
	39.1
	33.4
	37.3

	Hispanic
	33.2
	38.4
	28.4
	28.3
	34.9
	33.0
	31.9

	Northeast
	16.3
	18.4
	14.5
	15.5
	18.5
	18.2
	17.8

	South
	22.5
	23.8
	18.4
	19.7
	24.3
	24.2
	23.8

	Midwest
	16.3
	18.8
	13.1
	15.9
	20.5
	20.1
	18.8

	West
	16.1
	19.8
	16.9
	17.5
	22.2
	20.8
	21.2

	Children in married-couple families, total
	10.1
	10.3
	8.0
	8.5
	11.6
	10.1
	10.6

	Ages 0–5
	11.6
	11.7
	8.7
	9.9
	13.4
	11.5
	11.6

	Ages 6–17
	9.4
	9.5
	7.7
	7.7
	10.7
	9.4
	10.2

	White, non-Hispanic
	7.5
	6.9
	4.7
	4.5
	6.4
	6.6
	6.4

	Black, non-Hispanic
	19.7
	17.8
	8.5
	12.4
	16.0
	10.3
	13.3

	Hispanic
	23.0
	26.6
	20.8
	20.1
	25.1
	19.6
	21.2

	Children in female-householder families, no husband present, total
	51.4
	54.2
	40.5
	43.1
	47.1
	47.4
	46.4

	Ages 0–5
	65.4
	65.9
	50.7
	52.9
	58.7
	55.3
	55.1

	Ages 6–17
	46.2
	48.4
	36.3
	38.9
	41.9
	43.8
	42.4

	White, non-Hispanic
	38.6
	41.4
	29.3
	33.8
	36.0
	39.6
	35.7

	Black, non-Hispanic
	64.9
	65.1
	48.9
	50.2
	52.6
	49.9
	52.9

	Hispanic
	64.8
	68.9
	50.5
	51.0
	56.8
	53.2
	53.3

	Below 50% of Poverty Line
	1980
	1990
	2000
	2005
	2010
	2013
	2014

	Total
	6.9
	8.8
	6.7
	7.7
	9.9
	9.9
	9.3

	Male
	6.9
	8.8
	6.6
	7.3
	10.0
	10.1
	9.3

	Female
	6.9
	8.8
	6.8
	8.1
	9.8
	9.7
	9.3

	Ages 0–5
	8.3
	10.7
	8.1
	9.1
	12.0
	12.0
	11.2

	Ages 6–17
	6.2
	7.8
	6.0
	7.0
	8.9
	8.9
	8.4

	White, non-Hispanic
	4.3
	5.0
	3.7
	4.1
	5.1
	6.3
	5.4

	Black, non-Hispanic
	17.7
	22.7
	14.9
	17.3
	20.1
	16.6
	18.5

	Hispanic
	10.8
	14.2
	10.2
	11.5
	15.0
	14.6
	12.9

	Northeast
	4.7
	7.6
	6.4
	7.5
	8.9
	7.7
	7.7

	South
	9.7
	11.3
	7.9
	9.0
	10.5
	11.0
	10.9

	Midwest
	6.3
	8.9
	5.5
	6.5
	9.8
	10.2
	7.8

	West
	5.1
	6.1
	6.2
	7.0
	9.8
	9.6
	9.0

	Children in married-couple families, total
	3.1
	2.7
	2.2
	2.4
	3.5
	3.1
	3.1

	Ages 0–5
	3.7
	3.2
	2.2
	2.8
	4.1
	3.7
	3.6

	Ages 6–17
	2.8
	2.4
	2.2
	2.2
	3.2
	2.8
	2.9

	White, non-Hispanic
	2.5
	2.0
	1.5
	1.2
	1.8
	2.6
	2.1

	Black, non-Hispanic
	4.2
	3.9
	2.9
	4.5
	5.7
	2.1
	4.0

	Hispanic
	6.2
	6.7
	4.5
	5.2
	7.5
	4.8
	5.4

	Children in female-householder families, no husband present, total
	22.3
	28.7
	19.7
	22.5
	25.3
	25.5
	23.9

	Ages 0–5

	31.4
	37.7
	28.4
	29.4
	33.3
	33.7
	30.6

	Ages 6-17
	18.8
	24.2
	16.1
	19.6
	21.7
	21.8
	20.8

	White, non-Hispanics
	15.3
	21.1
	13.4
	16.4
	18.6
	20.3
	18.0

	Black, non-Hispanic 
	31.0
	37.1
	23.9
	26.5
	28.2
	26.7
	27.5

	Hispanic
	24.7
	33.1
	26.0
	29.1
	31.5
	30.5
	28.1


Source: Child Poverty: Percent of Children Ages 0-17 Living Below Select Poverty Levels by Selected Characteristics 1980-2014, America's Children Brief 2016

Poverty rates are highest among children of color. Forty percent of all African-American children, 39 percent of American- Indian/Alaska-Native children, 30 percent of Hispanic children and 16 percent of white children live in poverty.  The poverty rates of persons age 65 and over dropped from 35.1 percent in 1959 to 9.1 percent in 2012, according to the official poverty measure and 15.9 percent by the Elderly CPI that takes into consideration higher medical expenses.  Age discrimination must be redressed by prioritizing children and then the elderly and then there should be enough for all poor people by 2020,  Racial discrimination must be redressed by prioritizing poor juvenile or working age African-Americans with an average household wealth of $1,000, $5,000 including home equity, who are reported to not receive disability benefits on an equal basis as they do old age and survivor benefits in the absence of accurate racial statistics, for 20 percent of new disability benefits although blacks comprise only 12-14 percent of the population or a higher percent as the result of the poverty status of black families with children.  In the United States, more than 21 percent of children under age 5 live below the poverty line.  Poverty rates are highest among children of color. Forty percent of all African-American children, 39 percent of American- Indian/Alaska-Native children, 30 percent of Hispanic children and 16 percent of white children live in poverty. 
The poverty rate decreased for non-Hispanic whites (8.3 percent in 2005, down from 8.7 percent in 2004). The poverty rate for all blacks and Hispanics remained near 30% during the 1980s and mid-1990s. Thereafter it began to fall. In 2000, the rate for blacks dropped to 22.1-24.9% and for Hispanics to 21.2 percent- the lowest rate for both groups since the United States began measuring poverty. At the same time the poverty rate increased for Asians (11.1 percent in 2005, up from 9.8 percent in 2004). For White families in America, the average median net worth is $87,000.  For Hispanic families, it is $8,000.  For African-American families, it is $5,000.  That is including home equity, or home ownership.  Without home ownership, the net worth for African-American families falls to $1,000.  There is agreement that Social Security disability insurance discriminates against African-American disability and SSI beneficiaries who have better luck with survivor and retirement benefits.  An accurate survey of disability beneficiaries by race is needed to determine how many African-Americans should be admitted to the Disability Insurance (DI) Trust Fund, on the basis of prior contributions and no current or future income, or SSI on the basis of poverty under Title VI of the Civil Rights Act of 1964.  Sec. 601 of the Civil Rights Act of 1964 states that “No person in the United States shall, on the ground of race, color, or national origin, be excluded from participation in, be denied the benefits of, or be subjected to discrimination under any program or activity receiving Federal financial assistance.”
Secure parental employment is a major factor in the financial well-being of families. It is associated with higher family income and greater access to health insurance.  It also has been linked to a number of positive outcomes for children, including better health, education and social/emotional development.  One measure of secure parental employment is the percentage of children whose resident parent or parents were employed full time throughout a given year. Since 2000, the percentage of children living with a securely employed parent has declined for all children, regardless of race and Hispanic origin. In 2014, White, non-Hispanic children were most likely to live with a parent who was securely employed (82 percent), meaning a parent who worked year round, full time. Hispanic children were less likely to have a securely employed parent (69 percent) and Black, non-Hispanic children were least likely (60 percent). The pattern varied by family structure. Children with two married parents were most likely to have a securely employed parent in 2014, regardless of race and Hispanic origin, while children with a single mother were least likely. In 2014, the percentages of children living in food-insecure households were substantially above the national average (21 percent) for Black, non-Hispanics (34 percent) and Hispanics (29 percent), while below the national average for White, non-Hispanics (15 percent). From 2001 to 2014, the percentage of children living in food-insecure households was 18 percent in 2001, 19 percent in 2004, 17 percent in 2007, then increased to 23 percent in 2008, and has remained above pre-Great Recession levels. Middle class Latinos in the workforce face wage disparities, and also less likely to have access to retirement savings plans. Research shows that only about a third of Latino workers have access to a retirement plan through their employer, compared to more than half of African-American and white workers (Perez '16).
Percent of Children Below 150% and 200% of Poverty 1980-2014
	Characteristic
	1980
	1990
	2000
	2005
	2010
	2013
	2014

	Below 150% of Poverty Total
	29.9
	31.4
	26.7
	28.2
	33.4
	33.2
	32.5

	Male
	29.6
	31.3
	26.6
	28.0
	33.6
	33.4
	32.7

	Female
	30.3
	31.6
	26.8
	28.3
	33.3
	33.1
	32.4

	Ages 0–5
	33.2
	34.6
	29.3
	31.5
	37.1
	35.8
	36.3

	Ages 0–5
	33.2
	34.6
	29.3
	31.5
	37.1
	35.8
	36.3

	White, non-Hispanic
	21.7
	21.4
	16.4
	17.2
	20.5
	21.9
	20.7

	Black, non-Hispanic
	57.3
	57.8
	45.4
	48.7
	54.0
	48.5
	50.8

	Hispanic
	52.7
	56.0
	47.3
	45.9
	51.7
	51.5
	48.7

	Northeast
	27.0
	26.7
	23.4
	24.9
	27.5
	27.4
	27.5

	South
	35.8
	36.0
	29.5
	31.2
	36.9
	36.4
	35.9

	Midwest
	26.0
	28.7
	21.8
	25.0
	31.1
	31.5
	29.8

	West
	27.9
	31.4
	29.3
	28.8
	34.2
	33.7
	33.0

	Children in married-couple families, total
	20.6
	20.1
	16.2
	17.0
	21.0
	19.9
	20.1

	Ages 0–5
	23.7
	22.2
	17.8
	19.8
	23.3
	21.6
	22.4

	Ages 6–17
	19.1
	18.8
	15.5
	15.6
	19.8
	19.0
	19.0

	White, non-Hispanic
	16.5
	14.7
	10.0
	10.0
	12.9
	13.3
	12.7

	Black, non-Hispanic
	34.6
	31.6
	20.0
	22.9
	27.0
	22.4
	26.2

	Hispanic
	43.4
	46.6
	39.4
	38.5
	42.3
	39.5
	38.3

	Children in female-householder families, no husband present, total
	66.7
	67.6
	57.6
	58.9
	63.2
	62.7
	62.1

	Ages 0–5
	79.1
	77.1
	67.2
	68.8
	72.9
	69.1
	70.1

	Ages 6–17
	62.0
	62.9
	53.7
	54.7
	58.9
	59.9
	58.5

	White, non-Hispanic
	53.6
	56.1
	45.1
	47.8
	50.1
	53.4
	52.0

	Black, non-Hispanic
	79.9
	77.4
	66.1
	66.9
	70.4
	66.8
	66.8

	Hispanic
	80.7
	80.8
	70.3
	67.4
	72.9
	69.9
	70.6

	Characteristic
	1980
	1990
	2000
	2005
	2010
	2013b
	2014

	Below 200% of Poverty Total
	42.3
	42.4
	37.5
	38.9
	43.7
	43.2
	42.9

	Male
	42.3
	42.5
	37.5
	38.6
	43.7
	43.0
	43.3

	Female
	42.4
	42.3
	37.6
	39.3
	43.6
	43.4
	42.4

	Ages 0–5
	46.8
	46.0
	41.0
	42.4
	47.4
	45.9
	46.4

	Ages 6–17
	40.3
	40.5
	35.9
	37.3
	41.9
	41.9
	41.2

	White, non-Hispanic
	33.8
	32.3
	25.5
	26.2
	29.1
	30.4
	29.2

	Black, non-Hispanic
	70.1
	68.1
	58.9
	61.2
	65.1
	60.0
	62.4

	Hispanic
	67.2
	69.5
	62.6
	60.7
	64.8
	63.8
	62.3

	Northeast
	39.1
	36.3
	33.0
	33.9
	35.9
	37.5
	36.7

	South
	47.8
	47.7
	41.6
	42.5
	47.4
	46.3
	46.9

	Midwest
	39.1
	39.6
	31.2
	35.3
	41.2
	40.6
	39.3

	West
	40.5
	42.7
	40.5
	40.5
	45.5
	44.6
	43.8

	Children in married-couple families, total
	33.2
	31.4
	26.4
	27.0
	30.8
	28.7
	29.5

	Ages 0–5
	38.1
	34.5
	29.2
	30.2
	33.4
	31.0
	32.2

	Ages 6–17
	30.8
	29.6
	25.1
	25.4
	29.4
	27.6
	28.2

	White, non-Hispanic
	28.3
	25.4
	18.2
	18.1
	20.5
	20.1
	19.9

	Black, non-Hispanic
	50.9
	44.7
	35.3
	35.3
	40.4
	31.7
	37.0

	Hispanic
	60.5
	62.1
	55.5
	54.1
	56.0
	53.5
	52.8

	Children in female-householder families, no husband present, total
	78.2
	77.6
	69.7
	71.2
	73.9
	74.5
	74.3

	Ages 0–5
	87.9
	85.4
	78.6
	80.2
	82.4
	79.6
	80.5

	Ages 6–17
	74.5
	73.7
	66.0
	67.4
	70.1
	72.3
	71.5

	White, non-Hispanic
	67.8
	68.0
	57.1
	60.2
	62.0
	66.8
	64.8

	Black, non-Hispanic
	89.1
	85.7
	78.4
	78.8
	80.1
	79.4
	78.8

	Hispanic
	87.3
	89.1
	82.5
	80.6
	83.5
	79.0
	82.2


Source: Child Poverty: Percent of Children Ages 0-17 Living Below Select Poverty Levels by Selected Characteristics 1980-2014, America's Children Brief 2016
The main law regulating child labor in the United States is the Fair Labor Standards Act. For non-agricultural jobs, children under 14 may not be employed, children between 14 and 16 may be employed in allowed occupations during limited hours, and children between 16 and 18 may be employed for unlimited hours in non-hazardous occupations.  “Oppressive child labor” is defined as a condition of employment under which (1) any employee under the age of sixteen years is employed by an employer (other than a parent or a person standing in place of a parent employing his own child or a child in his custody under the age of sixteen years in an occupation other than manufacturing or mining or an occupation found by the Secretary of Labor to be particularly hazardous for the employment of children between the ages of sixteen and eighteen years or detrimental to their health or well-being) in any occupation, or (2) any employee between the ages of sixteen and eighteen years is employed by an employer in any occupation which the Secretary of Labor shall find and by order declare to be particularly hazardous for the employment of children between such ages or detrimental to their health or well-being; but oppressive child labor shall not be deemed to exist by virtue of the employment in any occupation of any person with respect to whom the employer shall have on file an unexpired certificate issued and held pursuant to regulations of the Secretary of Labor certifying that such person is above the oppressive child-labor age. The Secretary of Labor shall provide by regulation or by order that the employment of employees between the ages of fourteen and sixteen years in occupations other than manufacturing and mining shall not be deemed to constitute oppressive child labor if and to the extent that the Secretary of Labor determines that such employment is confined to periods which will not interfere with their schooling and to conditions which will not interfere with their health and well-being under the Fair Labor Standards Act 29USC§203(k)(1). 
The most important demographic difference between 1984 and 1999 was the change in marital status among the total U.S. population.  In 1990 the number of marriages ending in divorce stood at 50%.  The number of TANF beneficiaries has declined dramatically from a high of nearly 14.2 million in 1993 to little less than 5 million in 2003 after the Personal Responsibility and World Opportunity Reconciliation Act (PRWORA) of 1996 coerced families with children to work.  People are waiting longer before marriage, the number of people who never marry has increased, and marriages are more likely to end in divorce.  Today the divorce rate remains stable at around 40 percent of marriages.  In 2003 there were 12.9 million children living in poverty, or 17.6% of the under-18 population. That was an increase of about 800,000 from 2002, when 16.7% of all children were in poverty.  Of 18-to-64-year olds 20.5 million, 11.1% were poor and of people 65 and older 3.6 million, 10.1% were poor.  In 2011 an estimated 1 in 4 US children, 21%, were growing up in poverty, the highest rate in the industrialized world. In Finland, the number is about 2.8%; Norway, 3.4%; Sweden, maybe 4.2%, Switzerland, 6.8%, Netherlands in second place at 9.8 percent.   The reason for the high child poverty in the Netherlands is that there minimum wage discriminates against people under the age of 25 and must stop.  The United States also has a problem with the minimum wage in that it is necessary to legislate an automatic 3% annual increase in minimum wage to prevent wages from falling behind inflation before they get laid off because the minimum wage hike is too expensive to employer when it finally comes.  It is essential that Labor Department Unemployment Compensation (UC)  pay contributing women for the three months of unpaid maternity leave they are entitled to under the Family and Medical Leave Act of February 5, 1993 (PL-303-3) to fulfill ILO Holidays with Pay Convention (Convention 132) of 1970; Workers with Family Responsibilities (Convention 156) of 1981, and Maternity Protection (Convention 183) of 2000.  
The Commission on the Status of Women (CSW) is the principal global intergovernmental body exclusively dedicated to the promotion of gender equality and the empowerment of women. A functional commission of the Economic and Social Council (ECOSOC), it was established by Council resolution 11(II) of 21 June 1946.  The Convention on the Elimination of All Forms of Discrimination against Women of 18 December 1979 created a Committee and as of 1 January 2008, responsibility has been transferred to the Office of the High Commissioner for Human Rights in Geneva.  Bearing in mind the great contribution of women to the welfare of the family and to the development of society, so far not fully recognized, the social significance of maternity and the role of both parents in the family and in the upbringing of children, and aware that the role of women in procreation should not be a basis for discrimination but that the upbringing of children requires a sharing of responsibility between men and women and society as a whole.  State parties promise under Article 2 (f) To take all appropriate measures, including legislation, to modify or abolish existing laws, regulations, customs and practices which constitute discrimination against women.  Convention on the Rights of the Child of 2 September 1990 recognizes that the child, for the full and harmonious development of his or her personality, should grow up in a family environment, in an atmosphere of happiness, love and understanding.  Considering that the child should be fully prepared to live an individual life in society, and brought up in the spirit of the ideals proclaimed in the Charter of the United Nations, and in particular in the spirit of peace, dignity, tolerance, freedom, equality and solidarity. Bearing in mind that, as indicated in the Declaration of the Rights of the Child, "the child, by reason of his physical and mental immaturity, needs special safeguards and care, including appropriate legal protection, before as well as after birth".  The Optional Protocol to the Convention on the Rights of the Child on a communications procedure of 14 April 2014 provides that States parties to the Convention on the Rights of the Child (hereinafter referred to as “the Convention”) recognize the rights set forth in it to each child within their jurisdiction without discrimination of any kind, irrespective of the child’s or his or her parent’s or legal guardian’s race, colour, sex, language, religion, political or other opinion, national, ethnic or social origin, property, disability, birth or other status.  The best interests of the child should be a primary consideration to be respected in pursuing remedies for violations of the rights of the child, Article 2 General principles guiding the functions of the Committee provide that in fulfilling the functions conferred on it by the present Protocol, the Committee shall be guided by the principle of the best interests of the child. It shall also have regard for the rights and views of the child, the views of the child being given due weight in accordance with the age and maturity of the child.
Chapter 2 Obstetrics

2.1 Prenatal Screening
Nearly 4 million children are born each year, and childbirth is the No. 1 reason for hospital admissions.  Furthermore, hospital costs of a hospital delivery for women who had no maternal or obstetric risk factors to complicate childbirth ranged from less than $2,000 to nearly $12,000 in 2011. Vaginal births, on average, cost $2,600 without complications, and C-sections cost $4,500, according to the Agency for Healthcare Research and Quality Healthcare Cost and Utilization Project. Vaginal deliveries account for about 7 in 10 childbirths, and C-sections for about 3 in 10.  Vaginal delivery with complications requiring an operating room procedure has the highest average price tag of any type of birth, costing parents (and their insurance companies) an average of $6,900, nearly double the average cost per stay for all types of delivery, according to the Project.In 2014, in California alone, the cost of an uncomplicated vaginal birth varied widely — from $3,296 to $37,227 depending on the hospital. Cesarean sections ranged from $8,312 to almost $71,000.  Most uncomplicated vaginal deliveries are costing $10,000 these days.  The United States needs to set reasonable prices for hospital deliveries that hospitals and all attending obstetricians and midwives cannot exceed combined.  A large reason for the high number of poor children takes into consideration the high cost of the hospital delivery bill.  2.5% annual inflation from 2011 prices of $2,600 without complications, $4,500 c-section, $6,900 complicated comes to $2,990 without complications, $5,175 c-section and $7,935 vaginal with complications, after six years in 2017.  The Medicaid price for an uncomplicated vaginal birth in Texas is $475.  Pregnant women are expected to pay the doctor about $2,500 for an estimated twenty pre-natal care visits plus expensive hospital births.  Medicaid covered prenatal and hospital delivery expenses for low-income beneficiaries. This prenatal care can help to have a healthy baby. Every state in the United States has a program to help. Programs give medical care, information, advice and other services important for a healthy pregnancy. To find out about the state program call 1-800-311-BABY (1-800-311-2229). 
In 1940 three out of five white women gave birth in hospitals by 2000 99% of children were born in hospitals (Cunningham '01).   There are more home births now due to high hospital delivery prices but the statistical significance of surge in home-births is unknown.  Pre-natal care, offered by obstetricians, is basically a screening program to determine whether or not to abort the pregnancy and the manner they wish to give birth, home or hospital delivery.  Pregnant women are usually expected to see the obstetrician each month during the first two trimesters and, twice a month for the seventh and eighth months and weekly for the last month. The visits typically take 10 to 15 minutes or less, in which the woman is weighed, her blood pressure taken, and her urine tested.  Blood is drawn for yet more screening and testing. She lies on an examining table and the fetal heart rate is noted as is the position of the baby.  If she has symptoms to present, these are noted and remedies may be prescribed. Pre-natal care offered by midwives tends to stress the psychological aspects of motherhood and the visits last 30 minutes.  The prevailing medical belief is that pregnant women should aim for a weight gain of 15 to 20 pounds above their ideal weight.  That is a woman 10 pounds overweight would be allowed a weight gain of 5 to 10 pounds in the course of her pregnancy while a woman who is 30 pounds overweight would be asked to lose 10 to 15 pounds.  Excessive weight gain can impair health.  A correlation exists with high blood pressure complications such as toxemia or eclampsia.  However it depends on the mother and no objective measure can be set.  Midwifes tend not to count the pounds but focus instead on nutrition as the single most important aspect of pregnancy care (Rothman 2007).  Counsel on pre-natal care is typically to maintain a healthful diet and exercise plan.  Do not use tobacco, alcohol, or any illegal drugs.  Avoid teratogenic prescription drugs, such as metronidazole in the first trimester and tetracyclines and vaccines such as the MMR that contains active rubella. Do not get addicted to opiate analgesics.  Use educational resources to learn as much as possible about the process of pregnancy, labor, and the methods of delivery (Torpy, Lynm & Glass 2005).   
A pregnant woman undergoes a number of physiologic changes during pregnancy.  Cardiovascular changes: cardiac output increases 43%, heart rate increases 17%, systemic vascular resistance decreases 21%, pulmonary vascular resistance decreases 34%, stroke volume increases 27% and systolic murmurs, split S1  can be heard with a stethoscope.  Blood-pressure decreases with a nadir in the second trimester.  Hematologic changes: blood volume increases 40-45%, Hemoglobin (Hgb decreases to a mean of 12.5 g/dL at term, fibrinogen increases 300-600 mg/dL, factor VII, VIII, IX and X increase, factor XI and XIII decrease, PTT, PT mildly decrease, antithrombin II, protein C are unchanged, protein S decreases and plasminogen increases.  Pulmonary changes: respiratory rate is unchanged, tidal volume increases 39%, minute ventilation increases 42%, functional residual capacity decreases 20% and residual volume decreases 20%.  Renal changes: glomerular filtration rate increases 50%, renal plasma flow increases 50-75% and creatinine decreases.  Gastrointestinal changes: gastric motility decreases, alkaline phosphatase increases, transaminases are unchanged, LDH, amylase is unchanged, gallbladder contractility decreases and biliary sludge/cholelithiasis increases. Endocrine changes: thyroid-binding globulin increases, T4 increases, total hormones increase, free hormones decrease, T3 increases, TSH is unchanged, thyroid-releasing hormone is unchanged, prolactin increases, cortisol increases, and aldosterone increases (Wright, Wyatt & Lin '03: 7-8).
The diagnosis of pregnancy should not be made based solely on the nonspecific symptoms and physical findings common in early pregnancy.  A pregnancy test is used to make an accurate diagnosis.  Several types of urine pregnancy tests are available, all of which measure human choir ionic gonadotropin, standard laboratory urine pregnancy tests become positive approximately four weeks following the first day of the last menstrual period, around the time of the first missed period. Once a positive pregnancy test is identified, the physician and patient must be  aware of the signs and symptoms of spontaneous abortion, ectopic pregnancy and trophoblastic disease, which may complicate the early course of what is otherwise expected to be a normal intrauterine pregnancy.  Home urine pregnancy tests have a low false-positive rate but a high false-negative rate.  Serum pregnancy tests for the unique β subunit of hCG is more reliable, serum progesterone levels less than 5 ng/ml are not consistent with a viable pregnancy where as levels greater than 25 ng/ml are viable.  On physical examination, softening and enlargement of the pregnant uterus become apparent six or more weeks after the last normal menstrual period.  A pelvic examination in early pregnancy is one of the better ways to establish a due date.  Beginning at approximately 12 weeks of gestation (12 weeks from the onset of the last menstrual period), the uterus is enlarged sufficiently to be palatable in the lower abdomen.  Other genital tract findings early in pregnancy include congestion and a bluish discoloration of the vagina (Chadwick's sign) and softening of the cervix (Hegar's sign).  Increased pigmentation of the skin and the appearance of striae on the abdominal wall occur later in pregnancy.  Palpation of fetal parts and the appreciation of fetal movement and fetal heart tones are diagnostic of pregnancy, but at a far more advanced gestational age.  The mother's initial perception of fetal movement (called "quickening") is not usually reported before 16 to 18 weeks of gestation, and often as late as 20 weeks in first time mothers.  Corresponding to second international standard  β-hGC concentrations of 1000 to 2000 mIU/ml.  If the β-hCG concentration is greater than 4000 mIU/ml the embryo should be visualized by all techniques and cardiac activity usually detected (Beckmann et al '02: 79-81).  (Beckmann et al '02: 79-81).  
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Abdominal ultrasound can detect a gestational sac at 5 weeks with trans-vaginal ultrasound U/S (TVS) to 6 weeks with trans-abdominal U/S (TAS), after the beginning of the last normal menstrual period.  Between 5 weeks and 6 weeks the gestational sac transforms to a yolk sac, to an embryo, to a fetus in which fetal cardiac activity can be detected.  The human chorionic gonadotropin levels increase from 1000-2000 in week 5 to 10,000 in week six when fetal cardiac activity can be detected by U/S.  Mean sac diameter (MSD) is measured MSD = Length + Width + Height / 3.  Menstrual age = MSD + 30 / 7.  MSD increases by 1 mm/day.  Yolk sac at week 5.5 (TVS) or 7 weeks (TAS) has an MSD of 8 mm (TVS) or 20 mm (TAS).  Embryo at 6 weeks (TVS)/7 weeks (TAS) has an MSD 5-12 mm.  Fetal cardiac activity can be detected at 6 weeks (TVS) or 7 weeks (TAS) when the MSD is 12-18 m (TVS) or 25 mm (TAS). Crown-rump length is accurate within 5 days between weeks 8 and 13 and is measured from rhombencephalon to rump.  Yolk sac is not included in the this measurement.   Auscultation of fetal heart tones is possible at or beyond 18 to 20 weeks' gestational age.  The commonly used electronic Doppler devices can detect fetal heart tones at approximately 12 weeks of gestation.  Nonviable intrauterine gestation is determined as an MSD >25 mm (TAS) without visible embryo (blighted ovum), MSD >18 mm (TVS) without visible embryo (blighted ovum) or embryo >5 mm with no visible cardiac activity (nonviable embryo).   U/S is useful for determining gestational age with one week during the first trimester, within two weeks in the second trimester and within 3 weeks in the third trimester.  The value of routine U/S in the second trimester is questioned.  Amniotic fluid is measured by dividing the four quadrants through the umbilicus ad measuring the largest pocket of amniotic fluid index (AFI) in each, the deepest vertical pocket (DVP) is the maximum depth of any amniotic-fluid pocket. Oligohydramnios is an AFI <5 mc and DVP <1-2 cm.  Polyhydramnios is an AFI >20 cm and DVP >8 cm. U/S planes for estimated fetal weight.  BPD, biparietal diameter, CP choroid plexus, DPE distal epiphysis, F falx, HC head circumference, PV portal vein, S stomach, SP spine and T thalami (Callen '00)(Wright '03: 142-146).
Components of the Biophysical Profile
	Component
	Score 2
	Score 0

	Fetal movement
	3 or more movements
	Less than 3 movements

	Fetal tone
	1 flexion/extension motion
	No flexion/extension motions

	Fetal breathing
	30 seconds breathing
	<30 seconds breathing

	Amniotic fluid
	1 cm pocket
	No 1 cm pocket

	Non-stress test
	Reactive
	Nonreactive


Source: Wright et al '03: 145
An active fetus is generally a healthy fetus.  If the mother detects detects more than four fetal movements while lying comfortably and focusing on fetal activity for 1 hour, he fetus is considered to be healthy.  The non-stress test (NST) measures the response of the fetal heart rate to fetal movement.  A normal, or reactive, NT occurs when the fetal heart rate increases by at least 15 bpm over a period of 15 seconds following a fetal movement.  Two such accelerations in a 20-minute span is considered active, or normal.  The absence of these accelerations in response to fetal movement is a nonreactive NT.  A reactive NT is generally reassuring in the absence of other indicators of fetal stress  A healthy fetus is able to compensate for this intermittent decreased blood flow, whereas a fetus that is compromised is unable to do so, demonstrating abnormalities such as fetal heart rate decelerations or bradycardia.  There are other tests such as the oxytocin challenge test (OCT) and others.  Tests of fetal well-being have significant incidence of false-positive results suggesting the fetus is in jeopardy although it is actually healthy.  The biophysical profile is a series of five assessments of fetal well-being, each of which is given a score of 0 or 2.  (1) Fetal breathing movements; normal = 2, at least 1 FBM of at least 30 seconds duration in 30 minutes; abnormal = 0, no FBM of at least 30 seconds duration in 30 minutes.  (2) Gross body movement; normal = 2, at least 3 discrete body/limb movements in 30 minutes; absent = 0, 2 or less discrete body/limb movements in 30 minutes. (3) Fetal tone normal =2 at least  episode of active extension with return to flexion of fetal limbs/trunk or opening/closing of hand, absent = 0 either slow extension with return to partial flexion or movement of limb in full extension or no fetal movement.  (4) Reactive fetal heart rate; normal = 2 reactive NST, absent = 0, nonreactive NST.  (5) Qualitative amniotic fluid volume normal = 2 at least 2 pocket of amniotic fluid at least 2 cm in two perpendicular planes; absent = 0, no amniotic fluid or no pockets of fluid greater than  cm in two perpendicular planes (Beckmann et al '02: 87-89).   
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To establish an accurate gestational age, the date of onset of the last normal menses is crucial.  Pelvic examination by an experienced examiner is accurate in determining gestational age within 1 to 2 weeks until the second trimester, at which time the lower uterine segment begins to form, thereby making clinical estimation of gestation age less accurate.  From 16 to 18 weeks of gestation until 3 months of gestation, the fundal height in centimeters (measured form the symphysis to the top of the uterine fundus) roughly equal to the number of weeks of gestational age in normal singleton pregnancies in the cephalic presentation within an anatomically normal uterus.  Obstetric ultrasound examination is the most accurate measurement available in the determination of gestational age.  In the first trimester, transvaginal and transabdominal techniques allow gestational age determination within +/- 1 to 2 weeks accuracy by using measurements of the gestation sac and embryo/fetus.  In the second trimester, accuracy is still high, in the +/- 2 week range.  In the latter portion of of the third trimester, however, accuracy decreases to +/- 2 to 3 weeks.  For a patient with a normal pregnancy, periodic antepartum visits at 4 week intervals are usually scheduled until 32 weeks, at 2-week intervals between 32 and 36 weeks, and weekly thereafter.  Patients with high risk pregnancies are usually seen more often.  The only routine laboratory test performed at each prenatal visit include blood pressure, weight and assessment for edema.  Any increase in the systolic pressure of more than 30 m Hg or any increase in the diastolic pressure of more than 15 mm Hg suggests pregnancy-associated hypertension.  The maternal weight is compared with the pregravid weight and to the general prescribed recommendation of a 25 to 35 pound weight gain through the course of pregnancy.  There is usually a 3 to 4 pound increase between monthly visits.  Obstetric physical findings made at each visit include assessment of the uterine size by pelvic examination of fundal height measurement.  Fetal heart activity should be verified at every visit, by direct auscultation or by the use of a fetal Doppler ultrasound device.  The normal fetal heart rate is 120 to 160 beats per minute, with higher rates found in early pregnancy.  
The palpation of the uterus most importantly helps identifying the presentation of the fetus.  This is especially important after 34 weeks.  Before that time breech, oblique or transverse presentations are not uncommon, nor are they significant, because they can vary from day to day.  At term, more than 95% of fetuses are in the cephalic presentation (head down), with other presentation rather uncommon breech (bottom first) approximately 3.5% and shoulder less than 1%.  Unless the fetus is in a transverse lie (the long axis of the fetus is not parallel with the mother's long axis, the presentation will be either the head (vertex, cephalic) or the breech (buttocks).  If a breech presentation is noted between 34 and 37 weeks, the option of external cephalic version (ECV) must be entertained and discussed with the patient.  The procedure involves turning the fetus from the breech presentation to a vertex presentation, to avoid the potential adverse consequences of a vaginal breech delivery (Beckmann '02: 82-85).  
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The overall incidence of twins in the United States is almost 3% and rising.  The natural rate of twinning is approximately 1 in 90 and is slightly higher in blacks than in whites.  Twin gestations can be characterized as dizygotic (fraternal) or monozygotic (identical).  Dizygotic twins occur when two separate ova are fertilized by two separate sperm.  Monozygotic twins represent division of the fertilized ovum at various times after conception.  The incidence of monozygotic twinning is fairly constant around the world at approximately 1 in 250 pregnancies, whereas dizygotic twinning occurs as frequently as 1 in 20 pregnancies in certain African countries.  Only approximately 50% of twin pregnancies detected in the first trimester result in the delivery of viable twins, with the remaining associated with death and resorption of one embryo/fetus with eventual delivery of a single fetus.  Both spontaneous abortions and congenital anomalies occur more frequently in multiple pregnancies than in singleton pregnancies.  The likelihood of twinning is increased if fertility agents or assisted reproductive technologies are used.  With clomiphene citrate induction of ovulation the twinning rate is approximately 6% to 8%.  With the use of exogenous gonadotropin therapy, the rate increases to approximately 25% to 35%.  The rate of two or more fetuses in vitro fertilization is approximately 35% to 40%.  The incidence of three or more fetuses is approximately 90 raised to the power of the number of fetuses in one uterus, thus triplets occur in 1 in 902, 1 in 8100 births, quadruplets 1 in 729,000 and so forth.  Compared with singleton pregnancies which deliver at 40 weeks, twins deliver at an average of 37 weeks, triplets at 33 weeks and quadruplets at an average of 29 weeks.  Thus with each additional fetus, the length of gestation is decreased by approximately 4 weeks.  If division of the conceptus of monozygotic twins occurs within 3 days of fertilization, each fetus will be surrounded by an amnion and chorion, and the membranes are termed diamniotic dichorionic.  If division occurs between the fourth and eighth day the chorion has already begun to develop, whereas the amnion has not, wherefore each fetus will be surrounded by an amnion, but a single chorion will surround both twins, a condition known as diamniotic monochorionic.  Division from day 9 to day 12 results in both twins sharing a common sac, a condition termed monoamniotic/monochorionic.  Division thereafter is incomplete, resulting in the development of conjoined twins, which may be fused in multiple ways, but usually at the chest and/or abdomen.  This rare condition is seen in approximately 1 in 70,000 deliveries. It is generally advised for women with multiple fetuses to limit activity after 24 to 26 week to avoid premature labor.  The possibility of a prolapsed umbilical cord must always be born in mind when delivery of twins is to be accomplished.  Postpartum, the over-distended uterus may not contract normally, leading to uterine atony and postpartum hemorrhage (Beckmann et al '02: 271-275).                                                                                                                                                                                                                                                                                                
After the diagnosis of pregnancy the initial routine of laboratory tests involves 15 tests.  (1) complete blood count to determine hematolgic status and rule out anemia.  (2) Urinalysis and urine culture and sensitivity to evaluate or UT and renal function.  (3) Blood group, Rh to determine blood type, Rh status, and risk of immunization.  (4) Antibody screen to detect maternal antibodies, which may damage fetus to detect previous/current infection; if positive, specific treponemal test is required (e.g., FTA-ABS or MHA-TP).  (6) Hepatitis B surface antigen to detect carrier status or active disease if positive, further testing is indicated.  (7) Rubella titer shows approximately 85% of mothers have evidence of prior infection; if patient is seronegative, special precautions are needed to avoid infection, which can severely affect the fetus; vaccination is then required postpartum.  (8) Cervical cytology (Pap smear) to screen for cervical dysplasia/cancer.  (9) Cervical culture for Neisseria gonorrhoeae to screen for infection; both cause neonatal and Chlamydia trachomatis conjunctivitis; association with premature labor and postpartum endometritis.  (10) Hemoglobin electrophoresis to detect sickle-cell trait (HbSA), associated with higher risk for UTI, and sickle-cell disease (HbSS), at risk for multiple fetal and maternal complication.  (11) HIV titer by ELISA; Western blot if HIV+ by ELISA should be offered to all patients at risk (multiple sexual partners, drug use or sexual contact with drug users).  (12) Glucose screening (usually 1-hour Glucola) to screen for glucose intolerance in high risk patients; usually at 28 weeks in low risk patients.  Subsequently, (13) MSAFP at 15 to 18 weeks (usually with hCG, estriol) elevated levels are seen with neural tube defects, gastroschisis and omphalocele; low levels associated with Down syndrome.  (14) Hematocrit at 25 to 28 weeks to rule out anemia.  (15) Glucose screening (usually 1-hour Glucola) at 24 to 28 weeks (Beckmann '02: 81-83).  The most common indication for invasive prenatal diagnosis, e.g. amniocentsis is advanced maternal age.  In order to detect chromosome abnormalities in younger women, maternal serum analyte screening is offered.  Currently pregnancies are screened in the second trimester between 15 and 21 weeks.  Several protocols are used.  The most common involves measurement of maternal serum levels of α-fetoprotetin (AFP), human chorionic gonadotropin (hCG), and unconjugated estril (uE3).   Triple screening detects about 60 % of fetal Down syndrome and about 4% of all women screened will be categorized screen-positive.  Patients should be advised of the chance of a false-negative and false positive results.  Amniocentesis has been used for prenatal diagnosis for almost 20 years.  The procedure involves removing, usually under current ultrasound guidance, 20 to 40 cc. of amniotic fluid.  Traditionally, amniocentesis is performed between 15 and 20 week is gestation.  Ultrasound may discover malformations such as microcephaly (Beckmann et al '02: 52-57)
Chromosomal anomalies occur in 50% of early pregnancy losses.  0.65% of infants are born with a chromosomal anomaly. Second trimester screening, at 15 to 20 weeks of gestation, includes maternal serum screening using serum AFP (Alpha fetoprotein), hCG (human chorionic gonadotropin) and unconjugated estriol to screen for Down syndrome and neural tube defects.  Trisomy 21 is associated with elevated hCG and decreased PAPP-A (pregnancy-associated plasma protein A).  Accurate dating is essential.  85% are detected by first trimester serum screening.  U/S is used to examine the fetal spine and cerebrum if maternal serum AFP is above 2.0-2.5 multiples of the median. Nuchal lucency measurement is obtained by measuring the fetal neck.  Increased nuchal lucency is associated with Down's syndrome (sensitivity is 27-89%). Amniocentesis if no etiology for elevated AFP on U/S.  Karyotype may also be performed.  Other etiologies of elevated maternal serum AFP can be multiple gestation, fetal demise, fetal-maternal hemorrhage, placental abnormalities, uterine anomalies, maternal dermoid cyst, maternal hepatoma, neural tube defects, congenital nephrosis, ventral wall defects such as omphalocele and gastroschisis, bilateral renal agenesis, congenital skin disorders such as epidermolysis bullosa and aplasia cutis, sacrococcygeal teratoma and triploidy.  Calculation of risk of Trisomy 21 is made based on level of three analytes and a woman's age-related risk of Down syndrome.  If age-related risk are greater than that of a 35 year old woman, 1/250 mid-trimester or 1/384 live-born, the screen is considered positive.  U/S and amniocentesis are offered for positive screen. Amniocentesis is performed at 15-20 weeks.  Fetal cells in the amniotic fluid are analyzed.  Complications are fetal loss (0.5%), mild vaginal spotting, fluid leakage and choriomanimionitis.  Early amniocentesis (11-13 weeks) is associated a pregnancy loss rate of 2.5%.  Chorionic villus sampling (CVS) is performed at 10-12 weeks gestation. The chorionic villi are aspirated and analyzed.  It is performed trans-abdominally or trans-cervically.  Fetal loss rate is 1-2%.  Early CVS (7-9 weeks) is associated with limb reduction and oromandibular defects.  Percutaneous Umbilical Blood Sampling (PUBS, Cordocentesis) is direct sampling of the fetal blood and rapid karyotype analysis.  PUBS has a fetal loss rate of <2% (Wright et al '03: 153-156).
If the patient-specific risk exceeds a given cut-off, the patient is considered a candidate for invasive testing (e.g.) amniocentesis.  Triple screening detects about 60 % of fetal Down syndrome and about 4% of all women screened will be categorized screen-positive.  Patients should be advised of the chance of a false-negative and false positive results.  Ultrasound may discover cardiac malformations that carry a risk of 40% that the fetus may have a chromosome abnormality.  Other findings, such as short femurs or kidney abnormalities, may increase the risk as well.  Congenital anomalies on ultrasound are an indication for amniocentesis (Beckmann et al '02: 52-54).  In the United States the most common indication for invasive prenatal diagnostic testing is increased risk for fetal chromosome abnormalities.  Chromosome abnormalities also play an important role in spontaneous abortion and infertility; at least 50% to 60% of first-trimester spontaneous abortions, 5% of stillbirths, and 2% to 3% of couples experiencing multiple miscarriage or infertility will be found to have a structural or numerical chromosome alteration.  Overall, 0.6% of all live-borns have a chromosome abnormality.  The most common indication for invasive prenatal diagnosis is advanced maternal age.  Women who have been delivered of a child with a numerical chromosome abnormality may at increased risk for subsequent trisomy.  If a woman is younger than 30 years old at the time of delivery, the recurrence risk for subsequent trisomic newborn is estimated to 1%-2%. However, if a woman is younger than 30 years old at the time of delivery, the recurrence risk for a subsequent trisomic infant, the risk for subsequent trisomy is maintained at the estimated maternal age risk.  The incidence of Down syndrome among newborns is approximately 1:800; however the incidence of Down syndrome among newborns delivered to 35 year old women is 1:385 and the incidence among 45 year old women is 1:33.  Down syndrome is not the only chromosomal abnormality that increases with the age of the mother.  
In the United States it is now standard obstetric practice to offer all women who are 35 years or older at their estimated day of delivery invasive prenatal diagnostic testing to detect fetal chromosome abnormalities.  The incidence of fetal chromosome abnormalities is higher at the sixteenth week of gestation than at term because many chromosomally abnormal fetuses are aborted spontaneously after the sixteenth gestational week.  Maternal age is a screen; however, it fails to detect 80% of pregnancies with Down syndrome (because younger women are having most of the babies).  In order to detect chromosome abnormalities in younger women, maternal serum analyte screening is offered.  Currently pregnancies are screened in the second trimester between 15 and 21 weeks.  Several protocols are used.  The most common involves measurement of maternal serum levels of α-fetoprotetin (AFP), human chorionic gonadotropin (hCG), and unconjugated estril (uE3).  A risk profile is generated by a computer program taking into consideration the patient's age.  
Recommended Uniform Screening Panel for Core Heritable Conditions 

	ACMG Code
	Core Condition
	Metabolic Disorder
	 

Endocrine Disorder
	 

Hemoglobin Disorder

	
	
	Organic acid condition
	Fatty acid oxidation disorders
	Amino acid disorders
	
	

	PROP
	Propionic acidemia
	X
	 
	 
	 
	 

	MUT
	Methylmalonic acidemia (methylmalonyl-CoA mutase)
	X
	 
	 
	 
	 

	Cbl A,B
	Methylmalonic acidemia (cobalamin disorders)
	X
	 
	 
	 
	 

	IVA
	Isovaleric acidemia
	X
	 
	 
	 
	 

	3-MCC
	3-Methylcrotonyl-CoA carboxylase deficiency
	X
	 
	 
	 
	 

	HMG
	3-Hydroxy-3-methyglutaric aciduria
	X
	 
	 
	 
	 

	MCD
	Holocarboxylase synthase deficiency
	X
	 
	 
	 
	 

	ßKT
	ß-Ketothiolase deficiency
	X
	 
	 
	 
	 

	GA1
	Glutaric acidemia type I
	X
	 
	 
	 
	 

	CUD
	Carnitine uptake defect/carnitine transport defect
	 
	X
	 
	 
	 

	MCAD
	Medium-chain acyl-CoA dehydrogenase deficiency
	 
	X
	 
	 
	 

	VLCAD
	Very long-chain acyl-CoA dehydrogenase deficiency
	 
	X
	 
	 
	 

	LCHAD
	Long-chain L-3 hydroxyacyl-CoA dehydrogenase deficiency
	 
	X
	 
	 
	 

	TFP
	Trifunctional protein deficiency
	 
	X
	 
	 
	 

	ASA
	Argininosuccinic aciduria
	 
	 
	X
	 
	 

	CIT
	Citrullinemia, type I
	 
	 
	X
	 
	 

	MSUD
	Maple syrup urine disease
	 
	 
	X
	 
	 

	HCY
	Homocystinuria
	 
	 
	X
	 
	 

	PKU
	Classic phenylketonuria
	 
	 
	X
	 
	 

	TYR I
	Tyrosinemia, type I
	 
	 
	X
	 
	 

	CH
	Primary congenital hypothyroidism
	 
	 
	 
	X
	 

	CAH
	Congenital adrenal hyperplasia
	 
	 
	 
	X
	 

	Hb SS
	S,S disease (Sickle cell anemia)
	 
	 
	 
	 
	X

	Hb S/ßTh
	S, βeta-thalassemia
	 
	 
	 
	 
	X

	Hb S/C
	S,C disease
	 
	 
	 
	 
	X

	BIOT
	Biotinidase deficiency
	 
	 
	 
	 
	Other 

	CCHD
	Critical congenital heart disease
	 
	 
	 
	 
	 

	CF
	Cystic fibrosis
	 
	 
	 
	 
	 

	GALT
	Classic galactosemia
	 
	 
	 
	 
	 

	HEAR
	Hearing loss
	 
	 
	 
	 
	 

	SCID
	Severe combined immunodeficiences
	 
	 
	 
	 
	 

	
	Zika
	
	
	
	
	


Credit: Sebelius '13(as of April 2013)
Amniocentesis has been used for prenatal diagnosis for almost 20 years.  The procedure involves removing, usually under current ultrasound guidance, 20 to 40 cc. of amniotic fluid.  Traditionally, amniocentesis is performed between 15 and 20 week is gestation.  Cytogenetic and DNA analyses of amniotic fluid specimens require culture of amniotic fluid cells, because most cells obtained from amniocentesis are not in metaphase and the number of viable cells is relatively small.  Direct analysis of the amniotic fluid supernatant (amniotic fluid liquor) is possible for AFP and acetylcholinesterase assays; such analyses permit detection of fetal neural tube defects and other fetal structural defects e.g., omphalocele, gastroschisis.  CVS was developed to provide early prenatal diagnosis.  CVS is performed by trans-cervical or trans-abdominal aspiration of chorionic villi (immature placenta) under concurrent ultrasound guidance, usually between 10 and 12 weeks gestation and has similar safety and accuracy with the traditional 15 week test.  However, disorders that require analysis of amniotic fluid liquor, such as neural tube defects, are not amenable to prenatal diagnosis by CVS.   PUBS is usually performed after 20 weeks gestation and is used to obtain fetal blood for blood component analyses (e.g hematocrit, Rh status, platelets), as well as cytogenetic and DNA.  One major benefit of PUBS is the ability to obtain rapid (18 to 24 hours) fetal karyotypes.  However the safety is undetermined and should not be used when amniocentesis or CVS can obtain similar diagnostic results in a timely fashion.  Other prenatal diagnostic procedures include fetal skin sampling, fetal tissue (muscle, liver) biopsy, and fetoscopy for the diagnosis of rare disorders not amenable to diagnosis by less invasive methods (Beckmann et al '02: 57). 
SACHDNC Recommended Uniform Screening Panel Secondary Conditions 

	ACMG Code
	Secondary Condition
	Metabolic Disorder
	 

Hemoglobin Disorder

	
	
	Organic acid condition
	Fatty acid oxidation disorders
	Amino acid disorders
	

	Cbl C,D
	Methylmalonic acidemia  with homocystinuria
	X
	 
	 
	 

	MAL
	Malonic acidemia
	X
	 
	 
	 

	IBG
	Isobutyrylglycinuria
	X
	 
	 
	 

	2MBG
	2-Methylbutyrylglycinuria
	X
	 
	 
	 

	3MGA
	3-Methylglutaconic aciduria
	X
	 
	 
	 

	2M3HBA
	2-Methyl-3-hydroxybutyric aciduria
	X
	 
	 
	 

	SCAD
	Short-chain acyl-CoA dehydrogenase deficiency
	 
	X
	 
	 

	M/SCHAD
	Medium/short-chain L-3-hydroxyacl-CoA

dehydrogenase deficiency
	 
	X
	 
	 

	GA2
	Glutaric acidemia type II
	 
	X
	 
	 

	MCAT
	Medium-chain ketoacyl-CoA thiolase deficiency
	 
	X
	 
	 

	DE RED
	2,4 Dienoyl-CoA reductase deficiency
	 
	X
	 
	 

	CPT IA
	Carnitine palmitoyltransferase type I deficiency
	 
	X
	 
	 

	CPT II
	Carnitine palmitoyltransferase type II deficiency
	 
	X
	 
	 

	CACT
	Carnitine acylcarnitine translocase deficiency
	 
	X
	 
	 

	ARG
	Argininemia
	 
	 
	X
	 

	CIT II
	Citrullinemia, type II
	 
	 
	X
	 

	MET
	Hypermethioninemia
	 
	 
	X
	 

	H-PHE
	Benign hyperphenylalaninemia
	 
	 
	X
	 

	BIOPT (BS)
	Biopterin defect in cofactor biosynthesis
	 
	 
	X
	 

	BIOPT (REG)
	Biopterin defect in cofactor regeneration
	 
	 
	X
	 

	TYR II
	Tyrosinemia, type II
	 
	 
	X
	 

	TYR III
	Tyrosinemia, type III
	 
	 
	X
	 

	Var Hb
	Various other hemoglobinopathies
	 
	 
	 
	X

	GALE
	Galactoepimerase deficiency
	 
	 
	 
	Other 

	GALK
	Galactokinase deficiency
	 
	 
	 
	 

	 
	T-cell related lymphocyte deficiencies
	 
	 
	 
	 


Source: Sebelius '13
Abortion is the termination of a pregnancy before viability, typically defined as 20 weeks from the first day of the last normal menstrual period or a fetus weighing less than 500g.  Whether spontaneous (miscarriage) or induced, there are profound medical as well as emotional implications with abortion.  The incidence of spontaneous abortion is estimated at 50% of all pregnancies, an estimate based on the assumption that many pregnancies spontaneously terminate without clinical recognition.  An incidence of recognized spontaneous abortion of 15% to 25% is commonly cited, with approximately 80% occurring during the first 12 weeks of pregnancy.  Approximately 50% of early spontaneous abortions are attributed to chromosomal abnormalities, of which trisomy accounts for 40% to 50%, monosomy C for 15% to 25% , triploidy for approximately 15% and tetraploidy for approximately 5%.  If the first abortus is chromosomally abnormal, a second abortus has an 80% chance of being abnormal as well.  Risk factors include increasing parity, increasing maternal age, increasing paternal age, and conception within 3 months of a live birth.  Expulsion of the pregnancy is usually preceded by death of the embryo or fetus.  Second-trimester abortions are less likely to be chromosomal and more likely to be caused by maternal systemic disease, abnormal placentation, or other anatomic consideration.  Maternal systemic conditions that have been associated with spontaneous abortion include infections such as Listeria monocytogenes, Mycoplasma hominis, Ureaplasma urealyticum and toxoplasmosis as well as viral infections including rubella and cytomegalic inclusion disease.  Insufficient secretion of progesterone by the corpus luteum or the placenta may be associated with spontaneous abortion  Luteal phase inadequacy occurs in 3% of women but more frequently in those suffering spontaneous pregnancy loss.  Luteal phase defect is diagnosed by appropriately times endometrial biopsy, treatment may include clomiphene, which acts by increasing follicle-stimulating hormone (FSH) and human chorionic gonadotropin (hCG), which is the physiologic luteotropic stimulus.  Although uncommon, uncorrected medical conditions such as hypothyroidism, systemic lupus erythematosus and diabetes mellitus are also associated with an increased incidence of spontaneous.  Smoking, alcohol and obesity have been linked to miscarriages.  Women who smoke more than one pack of cigarettes per day or drink more than 2 days per week have an almost twofold risk of spontaneous abortion.  Leiomyomata uteri, has been associated with spontaneous abortion and should be surgical removed if it is the cause of pregnancy wastage.  20% to 30% of women with a unicornuate or septate uterus have reproductive difficulties, most frequently recurrent pregnancy loss.  In utero exposure to diethylstilbestrol (DES) has been associated with abnormally shaped uteri as well as cervical incompetence.  Intrauterine synechiae (Asherman's syndrome) has been linked to spontaneous abortion due to inadequate amount of endometrium to support implantation.  
Threatened abortion occurs in up to 25% of pregnancies with approximately half of these patients proceeding to spontaneous abortion.  An inevitable abortion is defined as rupture of the membranes and/or cervical dilation during the first half of pregnancy such that pregnancy loss is unavoidable.  Complete abortion refers to a documented pregnancy that spontaneously passes all of the products of conception early in pregnancy – the fetus and placenta are often expelled in toto.  In incomplete spontaneous abortions partial expulsion of the pregnacy tissue has occurred, bleeding a pain result; suction curettage of the uterus is usually necessary to remove the remaining products of conception and prevent further bleeding and infection.  Post-evacuation treatment with an oxytocic (Methergine, 0.2 mg po Q 4 h for 24 hours) and an antibiotic (doxycycline, 100 mg po bid for 3 days, not for use in pregnant women and children under 8) reduces the risk of further bleeding and infection.  A missed abortion is the retention of a failed intrauterine pregnancy for an extended period, usually defined as more than two menstrual cycles.  Disseminated intravascular coagulopathy (DIC) can occur when an intrauterine fetal demise in the second trimester has been retained beyond 6 weeks after the death of the fetus.  Evacuation of the uterus with suction curettage is recommended for pregnancy in the first trimester, whereas dilation and evacuation (D&E) or the use of prostaglandin suppositories is used form pregnancies that have advanced to the second trimester.  Recurrent abortion is a term used when when a patient has had more than two consecutive or a total of three spontaneous abortions.  No intervention is necessary for patents with threatened abortion although intercourse is usually proscribed for 2 to 3 weeks due to the bleeding.  A follow up office visit is generally scheduled for 2 to 6 weeks after the loss of a pregnancy (Beckmann et al '02: 191-197).

Termination of an intact pregnancy before the time of viability can be done to safeguard the health of the woman or on a purely voluntary basis.  Elective abortion in the first and second trimesters, but not in the third, has been legal since the Supreme Court decision of Roe v. Wade.  Patients are counseled to continue their pregnancy with options such as subsequent adoption or keeping the child or elective abortion in the first or second trimester.  First-trimester pregnancies are typically terminated by means of suction curettage (ie., vacuum aspiration performed through the cervix). Mifepristone (RU-486) is used for first trimester abortions, but is contraindicated for ectopic pregnancy, IUD, adrenal insufficiency hemorrhagic disorder, coagulopathy, or porphyria and causes vaginal bleeding, abdominal pain, nausea, vomiting and diarrhea.  Mifepristone intravaginal is successful in completely expelling the fetus 92% of the tie before day 49, 83% of the time days 50-56 and 77% of the time days 57-63.  The regimen for second-trimester abortion is 200-600µg vaginally q12h or 400µg q4h.  Third trimester inductions of expulsion of dead fetuses can be started with 100µg vaginally q12h (Wright, Wyatt, Lin & Goodenberger '03: 49). Second-trimeter abortions are most commonly performed through the cervix, using suction or destructive forceps, or by the use of prostaglandins, as in the form of intra-amniotic injections or vaginal suppositories.  Medical and/or surgical complications are associated with all choices, with the fewest complications related to elective abortion in the first trimester, but typically fewer than carrying a pregnancy. The most common complication following an induce abortion is infection.  The patient usually presents with fever, pain, a tender uterus, and mild bleeding.  Oral antibiotics and antipyretics are usually sufficient to manage these mild infections.  If tissue remains in the uterus (incomplete abortion) suction curettage is also necessary.  The second most common complication following induced abortion is bleeding.  Risk of death from abortion during the first 2 months of pregnancy is less than 1 per 100,000 procedures, with increasing rates as pregnancy progresses.  There is no apparent risk to future pregnancies if the first or second trimester abortion has been free of complications.  Medical methods to induce first-trimester abortion include the anti-progesterone medication RU 486 (mifepristone) which is used in conjunction with a prostaglandin analog and methotrexate; suction and curettage are required to remove retained products of conception.  Occasionally, patients may present with a septic abortion, an infected complete or incomplete abortion in which the patient presents with sepsis, shock, hemorrhage, and possibly renal failure.  It rarely occurs as a complication of legal abortion but is more commonly associated with criminal abortion (i.e. those done illegally, under unsterile conditions, by persons who may have little or no knowledge of medicine or anatomy).  Broad-spectrum parenteral antibiotics, fluid therapy, and prompt evacuation of the uterus are indicated.  A careful evaluation for trauma, including perforation of the uterus or vagina, should also be carried out.  Post-abortal syndrome develops when the uterus fails to remain contracted after spontaneous abortion (with or without suction curettage) or elective abortion.  The patient presents with crampy pain and/or bleeding and is found to have an open cervix, bleeding, and a large, "softer-than-expected" uterus similar to incomplete abortion except upon receipt of a pathology report of the tissue/material removed at suction curettage, the treatment or the condition.  Treatment is completed by oxytocic and antibiotic therapy as in the treatment of incomplete abortion (Beckmann et al '02: 192-198). 

Implantation outside of the uterine cavity is termed ectopic pregnancy, a condition that significantly jeopardizes the mother and is incompatible with continuing the pregnancy.  Catastrophic bleeding may occur when the implanting pregnancy erodes into blood vessels or ruptures through structures (typically the fallopian tubes) not suited to accommodate the growing embryo.  Because of an increasing prevalence of pelvic inflammatory disease (PID), the incidence of ectopic pregnancy has been increasing in the United States, from 4.5 per 1000 pregnancies in 1970 to an estimated 19.7 per 1000 pregnancies in 1992.  Despite the nearly 2% incidence of ectopic pregnancy, maternal mortality rates have decreased markedly.  In the 1970s, there were 3.5 maternal deaths per 1000 cases of ectopic pregnancy; nowadays the rate is less than 1 per 1000.  Pregnancies may implant in many locations in the genital tract and pelvis.  The vast majority of extopic gestation (95%) occur in the fallopian tube (tubal pregnancy).  Four of five tubal pregnancies occur in the ampullary portion of the fallopian tube.  Infrequent locations include the cervix, ovary and peritoneal cavity.  For women who have used assisted reproductive technology (ART) to achieve pregnancy, there is a significant increase in the incidence of non-tubal ectopic pregnancies, especially the heretofore quite rare combined (or heterotropic) pregnancy, where on pregnancy is intrauterine and a second, ectopic.  Tubal pregnancy may result in any of three clinical scenarios: (1) tubal rupture with intraperitoneal hemorrhage; (2) tubal abortion (i.e., expulsion of the pregnancy out the fimbriated end with or without hemorrhage); or rarely (3) tubal abortions with subsequent implantation on an intra-peritoneal structure.  Patients with ectopic pregnancy are not only at risk for immediately morbidity and mortality from acute blood loss and risk of anatomic damage but also have a significantly reduced fertility rate, with fewer than one half of patients subsequently having a lie full-term birth.  As the second leading cause of maternal mortality in the United States, ectopic pregnancy should be high in the differential diagnosis for any woman of reproductive age with acute pelvic or lower abdominal pain, with or without abnormal vaginal bleeding, and a positive pregnancy test (Beckmann '02: 203, 204).

A negative human chorionic gonadotropin (hCG) pregnancy test excludes the possibility of ectopic pregnancy and are positive in 90% of cases of ectopic pregnancy.  Trans-abdominal ultrasonography should be able to identify an intrauterine gestation by the time the hCG level reaches 5000-6000 mIU/ml.  If the white blood cell (WBC) count is greater than 20,000 (WBC/dl), infection may be more likely than ectopic pregnancy.  A progesterone level of less than 5.0 ng/ml strongly suggests a nonviable pregnancy, either intra or extrauterine.  The most accurate technique of identifying an ectopic pregnancy is by direct visualization, via laparoscopy or laparotomy.  Even laparoscopy, however, carries a 2% to 5% misdiagnosis rate.  The traditional management of a tubal pregnancy is surgical removal.  If done through the laparoscope, definitive diagnosis and treatment can be accomplished at the same operation with minimal, morbidity, cost and hospitalization.  In a linear salpingotomy, the surgeon makes an incision on the fallopian tube over the site of implantation removes the pregnancy, and allows the incision to heal by secondary intention.  A segmental resection is the removal of a portion of the affected tube with the potential of re-anastomosing the tube at the initial operation or at a later time.  Salpingectomy is removal of the entire tube, a procedure reserved for those cases in which little or nor no normal tube remains. Methotrexate, a folic acid antagonist, has been successfully used to treat ectopic pregnancy via the oral or intramuscular routes, as well as by direct injection into the ectopic gestational sac, particularly in cases in which the ectopic gestation is less than 3.5 cm in diameter and no cardiac activity is seen on the ultrasound.  Combined pregnancy (coincident or heterotopic pregnancy) occurs in approximately 1 in 30,000 pregnancies with intrauterine and extrauterine gestations.  Associated with abnormal development of one twin or superfetation, the treatment of the intrauterine pregnancy is individualized.  Approximately  1 in 3 of the intrauterine pregnancies are reported as surviving.  Abdominal pregnancy occurs in 1 in 3000 to 4000 pregnancies.  Survival of the fetus occurs in only 10% to 20% of cases, with up to one half having significant deformity.  Removal of the placenta is usually not attempted due to risk of hemorrhage.  Treatment with methotrexate is commonly used to induce regression of the retained placenta.  Cervical pregnancy occurs in 1 in 10,000 to 20,000 pregnancies.  Surgical treatment that avoids hysterectomy, such a colonization, and arterial embolization have been described for definitive management of cervical pregnancy.  However, hysterectomy is often needed to control the significant vaginal bleeding that can occur when the pregnancy is 12 weeks or older.  Methotrexate has been effective when the diagnosis is made early.  Ovarian pregnancy occurs in from 1 in 7000 to 1 in 50,000 pregnancies and has a low morbidity rate, and is successfully treated by surgery, either wedge resection of the pregnancy or oophorectomy, depending on the extent of ovarian damage (Beckmann et al '02: 206-212).
Moderate exercise programs can be continued during pregnancy.  Regular, non-weight-bearing activity should be maintained on a three times a week schedule, at minimum.  Overly strenuous exercise, especially for prolonged periods, should be avoided, however there are stories of pregnant women going into labor while running a marathon, finishing the marathon before going to the hospital to deliver a healthy baby.  Supine exercises should be discontinued after the first trimester to minimize circulatory changes brought on by pressure of the uterus on the vena cava.  Any activity should be discontinued if discomfort, significant shortness of breath, or pain in the chest or abdomen appears.  Abdominal trauma should be avoided.  A complete nutritional assessment is an important part of the initial antepartum assessment.  Recommendations for total weight gain during pregnancy and the rate of weight gain per month appropriate to achieve it may be made based on a body mass index (BMI) calculated for the pre-pregancy rate.  Underweight mothers with a BMI <19.8 should gain a total of 12.7-18.2 kg (28-40 lb) at a rate of 2.3 kg (5.0 lb) every 4 weeks.  Normal weight mothers with a BMI 19.8-26.9 should gain a total of 11.4-15.9 kg (25-35 lb) at a rate of 1.8 kg (4.0 lb) every 4 weeks.  Overweight mothers with a BMI of 26.1-29.0 should gain a total of 6.8-11.4 kg (15-25 lb) at a rate of 1.2 kg (2.5 lb) every 4 weeks.  Obese mothers with a BMI >29.0 should gain 68 kg (15 lb) at a rate of 0.9 kg (2.0 lb) every 4 weeks.  Twin gestation by a normal mother requires a weight gain of 15.9-20.4 kg (35-40 lb) at a rate of 2.7 kg (6.0 lb) every 4 weeks.  Published recommended daily allowances (RDAs) for protein, minerals, and vitamins are useful approximations.  A balanced, adequate diet usually supplies all the vitamins needed in pregnancy (Beckmann et al '02: 91, 92).  Most pregnant women are prescribed a daily multivitamin containing iron and folate.  Although women in the past have been told to rest during pregnancy, exercise is now recommended for pregnant women because it has been shown to reduce the risk of complications during pregnancy and can help a woman recover more quickly after giving birth.  A University of Montreal study reported at the 2013 Neuroscience conference in San Diego that the babies of 10 women who did as little as 20 minutes of moderate exercise three times a week during pregnancy showed more advanced brain activity when they were tested at eight to 12 days old than the babies of eight women who did not exercise during pregnancy (Ellemberg '13).
2.2 Complications
Fertile and pregnant women need to careful to protect the fetus from in-utero exposure to trauma and teratogens such as radiation, recreational and pharmaceutical drugs, vaccines and diseases that are known to cause fetal anomalies.  FDA Category A Drugs that pose no fetal risks in human studies are penicillin, Ampicillin  (Principen), cephalosporins, aminoglycosides, clindamycin (Cleocin Oral , Cleocin T), nitrofurantoin (Furadantin, Macrobid, macrodantin, and acyclovir (Zovirax).  Amantadine (Symmetrel) for the flu and antipsychotic tic should probably be added to the short list of safe drugs for pregnant women and children (King et al '01)(Hosenbocus '13).  Trauma results in 1300-3900 fetal losses every year.  Major traumas result in 40-50% fetal loss rate.  Minor trauma results in 1-5% incidence of fetal loss.  The cause of trauma is usually motor vehicle accident but also gunshot or stage wound. Fetal demise is from fetal or placental injury (Wright et al '03: 60). Teratogenesis is the development of fetal defects as a result of maternal exposure to specific compounds (agents) in the environment.  Potential teratogenetic agents range from viruses, primarily Zika, rubella and cytelomegalovirus and bacteria to heavy metals, drugs and organic compounds.  Radioactive iodine is absolutely contraindicated.  High doses of radiation (>25 rads) cause microcephaly, mental retardation and intrauterine growth retardation IUGR).  Computerized tomography (CT) to the head, chest abdomen or spine are 1-3.5 rads.  Lasers, such as found in defective CD ROM drives can also be moderately radioactive and cumulative.  A belly shield can be used to protect the fetus. Doses less than <5 rads produce no fetal abnormalities.  Magnetic Resonance Imaging (MRI) and ultrasound are safe.  Fetal alcohol syndrome causes (IUGR) and postnatal growth deficiencies, less than 2 oz of absolute alcohol a day are thought to be harmless to the fetus and helps the alcohol mother to avoid delirium tremons that are 15% fatal.  Cocaine causes maternal medical complications, bowel infarction, preeclampsia, placental abruption and congenital anomalies.  Tobacco causes low-birth weight infants, placental abruption and spontaneous abortion (Wright, Wyatt & Lin '03: 53).  Ethosuximide seems to the safest anticonvulsant drug for pregnant women with epilepsy.  Statins (Rayburn & Zuspan '82: 14) Heart disease and hypertension are major causes of maternal mortality and pregnant women might be safely treated with Hawthorn the supreme herb for the heart (Elvin-Lewis ’77:192)(Gladstar ’12)  but it is contraindicated with most high blood pressure medicine.  Hydralazine (Apreoline) is often the initial antihypertensive medication of choice, given in 5 mg increments intravenously until an acceptable blood pressure response is obtained.  A 10 to 15 minute response time is usual.  The goal of such therapy is to reduce the diastolic pressure to the 90 to 100 mm Hg range.  Other antihypertensive drugs used in emergencies are Nifedipine 10 mg po q 4-8 hr, and Labetalol 20-50 mg IV q 3-6 h (Beckmann et al '02: 261) 
Viruses that can produce infections transplacentally include herpes virus, cytomegalovirus (CMV), hepatitis B, rubella (German measles), varicella (chickenpox), Zika and HIV.  CMV and rubella are probably the most common congenital viral infections (Taylor '89: 34). Other less common congenital infections are caused by toxoplasmosis, and parvovirus B19, and syphilis.  Toxoplasmosis is asymptomatic 80% of the time in mothers but can cause ultrasound to detect cerebral calcifications, IUGR, ventriculomegaly, icrocephaly, ascites and hepatosplenomegaly in the fetus.  Acute maternal infection is treated with spiramycin.  Fetal infection is treated with spiramycin, pyrimethamine, sulfonamides and folinic acid.  Varicella zoster, chicken pox in the mother, can cause the ultrasound to detect hydros, limb deformities, IUGR, echogenic bowel and microcephaly in the fetus.  Acute maternal infection is treated with acyclovir within 24 hours of developing the rash.  Maternal infection 5 days or 48 hours after delivery  is treated with neonatal varicella zoster immunoglobulin to prevent neonatal varicella.  Cytomegalovirus in the mother can cause hydrops, echogenic bowel, bowel calcifications and ventriculomegaly to be detected in the fetus by ultrasound that result in death, neurological sequelae and hearing loss.  Parvovirus B19 can cause hydrops that results in abortion, hydrops (aplastic crisis, myocarditis) and fetal death in utero.  Herpes Simplex 1 or 2 can be transmitted to the child, most often from shedding from the lower genital tract at delivery, the risk of transmission for the primary infection is 50% and the recurrent infection 4-5%, herpes is treated with acyclovir.  Rubella causes congenital rubella syndrome, sensorineural deafness, cataracts, heart defects (patent ductus arteriosus, septal defects), meningoencephalitis, IUGR, thrombocytopenia, hepatitis, and pneumonitis.  All rubella nonimmune women are supposed to be vaccinated except during pregnancy.  A lot of the problem with rubella is that the vaccine uses a live culture.  Syphilis develops vertically only after 18 weeks of gestation, the early manifestations of congenital syphilis in the first 2 years are rhinitis (snuffles), mucocutaneous lesions, osteochondritis, hepatosplenomegaly, adenopathy and jaundice.  Later manifestations after 2 years are interstitial keratitis, Clutton's joints (knee effusions) and neurosyphilis.  Residual stigmata are Hutchinson's teeth, mulberry molars, frontal bossing, saddle nose, rhagades.  Primary treatment is benzathine penicillin G 2.4 million UIM x1, latent/tertiary benathine penacillin G, 2.4 million U IM q wk x 3 (Wright, Wyatt, Lin & Goodenberger '03: 39-44).  Zika virus infection during pregnancy is a cause of microcephaly and other severe fetal brain defects and has been linked to problems in infants, including eye defects, hearing loss, and impaired growth. Zika virus infection in a woman who is not pregnant would not pose a risk for birth defects in future pregnancies after the virus has cleared from her blood. From what we know about similar infections, once a person has been infected with Zika virus, he or she is likely to be protected from a future Zika infection.  Zidovudine (ZDV) was reported to reduce maternal to child HIV transmission by 66% from 1991 to below 2% by 2006 (McIntyre '07).  
Reported Teratogenic Effects from Drug Exposure on the Fetus
	Drugs
	First Trimester Effects
	Second and Third Trimester Effects

	Analgesics
	
	

	NSAIDs
	None known
	Premature closure of fetal ductus arteriosus after 34 weeks

	Acetaminophen
	None known
	Nephrotoxicity

	Narcotics
	None known
	Depression, withdrawal

	Salicylates
	Frequent reports, none proven
	Prolongs pregnancy and labor, hemorrhage

	Anesthetics
	
	

	General
	Anomalies, abortion
	Depression

	Local
	None known
	Bradycardia, seizures

	Anorexics
	
	

	Phenmetrazine
	Possible skeletal anomalies
	None known

	Meclazine
	Facial cleft
	None known

	Recreational drugs
	
	

	Alcohol
	Fetal alcohol syndrome
	Intoxication, hyptonia; lethal

	Amphetamines
	Possible cardiac defects
	Irritable, poor feeding

	Caffeine
	Anomalies in high doses
	Jitteriness

	Cocaine
	None known
	Withdrawal

	Heroin
	None known
	Depression, withdrawal

	LSD
	None known
	Withdrawal

	Marijuana 
	None known
	None known

	Methaquaalone
	None known
	Withdrawal

	Methadone
	None known
	Withdrawal

	Nicotine/Tobacco
	Growth retardation
	Growth retardation

	Other
	
	

	Azithiuprine
	Skeletal defects
	None known

	Cimetidine
	None known
	None known

	Pentazosine
	None known
	Withdrawal

	Antibiotics
	
	

	Aminoglycosides
	Possible nerve and renal anomalies
	Nephrotoxic, ototoxic

	Cephalosporins
	None known
	Positive neonatal cultures

	Chloramphenicol
	None known
	"Gray baby" syndrome

	Clindamycin
	None known
	Unknown

	Erythromycin
	None known
	None known

	Ethambutol
	None known
	None known

	Ethionamide
	Anomalies
	None known

	Fluoroquinolones
	Arthropathy
	Arthroplasty

	Isonazid
	None known
	None known

	Metronidazole
	Neural tube defects
	None known

	Penicillins
	None known
	Positive neonatal cultures

	Rifampin
	None known
	None known

	Sulfonamides
	None known
	Hemolytic anemia, thrombocytopenia, hyperbilirubinemia

	Tetracyclines
	Impaired bone growth
	Bone growth, stained deciduous teeth (enamel hypoplasia), stained permanent teeth before age 8

	Trimethaprim 
	None known (theoretic concern)
	Hyperbilirubinemia

	Anticoagulants
	
	

	Coumadin 
	Nasal hypoplasia, ophthalmic abnormalities, epihphyseal stippling
	Hemorrhage, stillbirth

	Heparin
	None known
	Hemorrhage, stillbirth

	Anticonvulsants
	
	

	Barbiturates
	None known
	Bleeding withdrawal

	Carbamazepine  (Atretol, Depitol, Epitol, Tegretol)
	Unknown Patients already on epileptics are generally continued on their pregestational medication during pregnancy.  Patients who have been free of seizures for several years may be given a trial of discontinuing their antiepileptics under the guidance of a neurologist before pregnancy.
	Bleeding, withdrawal

	Clonazepam
	None known
	Withdrawal, depression

	Ethosuximide
	None known
	None known

	Phenytoin (Dilantin, Dilantin -125, Dilantin Infatabs, Dilatnin Kapseals, Phenytek)
	IUGR, craniofacial Fetal hydrantoin syndrome: abnormalities, MR, hypoplasia of phalanges 
	Hemorrhage, depletion of vitamin K dependent clotting factor, 

	Primidone 
	None known
	Hemorrhage, depletion of vitamin K dependent clotting factor

	Trimethadione
	Mental retardation, facial dysmorphogenesis
	Hemorrhage, depletion of vitamin K dependent clotting factor

	Valproate (Depacon)
	Craniofacial defects
	Craniofacial defects

	Cancer Chemotherapy
	
	

	Alkylating agents
	Abortion, anomalies
	Hypoplastic gonads, growth delay

	Antimetabolites: Folic acid analogs (Methotrexate); Pyrimidine analogs (arabinoside); Purine analogs (cytosine, 5-FU).  Actinomycin; Vinca alkyloids
	Abortion, IUGR, cranial anomalies
	Hypoplastic gonads, growth delay

	Hypertensive, Diuretic and Cardiovascular Drugs
	
	

	Furosemide
	None known
	Death from sudden hypopferfusion

	Methyldopa
	None known
	Hemolytic anemia, ileus

	Guanethidine
	None known
	None known

	Hydralazine
	Skeletal defects
	Tachycardia

	Propranolol
	None known
	Bradycardia, hypoglycemia, IUGR with chronic use

	Reserpine
	None known
	Lethargy

	Thiazide diuretics
	None known
	Thrombocytopenia, hypokalemia, hyperbilirubinemia, hyponatremic

	Digitalis
	None known
	Bradycardia

	Beta blockers
	IUGR (atenolol)
	Atenolol

	ACE inhibitors
	Renal anomalies, pulmonary hypoplasia, IUGR
	Nephrotoxicity, oligohydramnios, 

	Cold and Cough Preparations
	
	

	Antihistamines
	None known
	None known

	Cough suppressants
	None known
	None known

	Decongestants
	None known
	None known

	Expectorants
	Fetal goiter
	None known

	Dextromethorphan
	None known
	None known

	Fertility Drugs
	
	

	Clomiphene
	Chromosomal anomalies
	Unknown

	Hormones
	
	

	Androgens
	Masculinization of the female fetus
	Adrenal suppression

	Corticosteroids
	Cleft in animals, not in humans
	Growth delay

	Estrogens
	Cardiovascular anomalies
	None known

	Progestins
	Limb and CV anomalies "VAC-TERL" syndrome
	None known

	Hypoglycemics
	
	

	Insulin
	Does not cross placenta
	None known

	Sulfonylureas
	Anomalies
	Suppressed insulin secretion

	Laxatives
	
	

	Bisacodyl
	None known
	None known

	Docusate
	None known
	None known

	Mineral oil
	Decreased maternal lvitamin absorption
	Decreased maternal vitamin absorption

	Milk of magnesia
	None known
	None known

	Psychiatric Drugs
	
	

	Antidepressant tricyclics
	Limb defects
	None known

	Benzodiazipines
	Oral clefts
	Depression, floppy infant

	Hydroxyzine
	None known
	None known

	Meprobamate
	Cardiac anomalies
	None known

	Phenothizines
	None known
	None known

	Sedatives
	None known
	Depression

	Thalidomide
	Phocomelia in 20 percent of cases
	None known

	Lithium
	Facial clefts; Ebstein anomaly
	None known

	Second and third generation antipsychotics (Zyprexa, Risperdal
	Risperdal is only antipsychotic drug that doesn't cause autistic tics in the mother.  Affect on fetus dubious
	Risperdal is only antipsychotic drug that doesn't cause autistic tics in adults.  Affect on fetus dubious. Probably causes baldness through breastmilk

	Tocolytics
	
	

	Magnesium sulfate
	None known
	Hypermagnesemia, respiratory depression

	Β-Sympathomimetics
	None known
	Tachycardia, hypothermia, hypocalcemia, hypo and hyperglycemia

	Vaginal preparations
	
	

	Antifungal agents
	None known
	None known

	Podophyllin
	Mutagenesis, neural tube defects
	Laryngeal polyps, CNS effects

	Vitamins (high dose)
	
	

	A
	Urogenital anomalies
	None known

	B
	None known
	None known

	C
	None known
	Scurvy after delivery

	D
	Mental retardation, facial clefts
	None known

	E
	None known
	None known

	K
	None known
	Hemorrhage, if deficiency

	Antiasthmatics
	
	

	Corticosteroids
	Cleft in animals, not in humans
	Growth delay

	Theophylline
	None known
	Decreased respiratory distress

	Terbutaline
	None known
	Tachycardia, hypothermia, hypocalcemia, hypo and hyperglycemia

	Miscellaneous
	
	

	Vitamin A isomers (Accutane)
	Craniofacial defects, heart defects, brain anomalies
	

	Thalidomide
	Exposure 27-30 days: upper extremity phocomelia; exposure 30-33 days lower extremity phocomelia
	

	Stonebreaker (Chanca piedra) excretes urinary and gallstones overnight
	May cause abortion of embryo
	Dangerous to fetus.


Source: Rayburn & Zuspan '82: Table 2-5, Pgs. 14-16; Wright, Wyatt, Lin & Goodenberger '03 Pgs. 53-56

Teratology is the study of abnormal development of embryos and the causes of congenital malformations.  Organs are most susceptible to teratogenic agents during periods of rapid cell division and differentiation.  This organogenic period is from day 15 to day 60 (embryological age).  Earlier actions may cause the death of the embryo and therefore end in spontaneous abortion.  The organ system's susceptibility depends on the timing of the exposure.  The critical period for brain malformations is 3-16 weeks; however, the potential for damage extends throughout fetal development into the first two years of life.  For the neural tube it is 2-4 weeks (the tube is closed by day 28).  The heart is vulnerable at 3-6 weeks.  Insults beyond 9-10 weeks lead to functional defects and minor morphological abnormalities (Beckmann et al '02: 57, 58).  An estimated 15 percent of women surveyed took systemic medication in any given month during the 6 months prior to conception.  This figure rises to nearly 20 percent during the second and third months of pregnancy.  Although only a handful of drugs qualify as being definitively hazardous, most medications have unknown teratogenic potential.  Drugs are currently believed to account for 4 to 5 percent of malformations.  All drugs both prescription and over-the-counter should be used with caution throughout pregnancy, given only for the specific indication at the minimum effective dose, and for the shortest duration necessary. Anticonvulsants such as trimethadione and phenytoin are conclusively teratogenic, producing growth retardation, microcephaly, facial dysmorphism and other anomalies.  Coumadin may be avoided in situations where anticoagulation is necessary by the substitution of self-administered heparin.  The use of cancer chemotherapeutic agents in pregnancy must be considered individually.  While only the folate antagonists methotrexate and aminopterin, are listed as demonstrated teratogens, it is local to suspect that any drug designed to kill growing malignant cells may have the same effect upon the developing embryo.  Surprisingly few cases of malformation have been reported following maternal treatment with antineoplastic drugs.  Excessive maternal use of alcohol has been associated with a spectrum of teratogenic effects including growth retardation microcephaly, shortened palpebral tissues and mild mental retardation.  No cases of fetal alcohol syndrome have been reported with the consumption of less than 2 ounces of absolute ethanol daily.  Pregnant women are advised to omit alcohol, but need not become alarmed over occasional use.  Tetracycline (e.g. doxycycline the once a day antibiotic pill that is highly effective against methicillin resistant Staphylococcus aureus (MRSA)) impairs bone growth and causes permanent yellowing of developing teeth and is not indicated for use in fetuses or children under the age of 8.  Metronidazole causes neural tube defects in the first trimester but is as safe or safer a pediatric antibiotic than penicillin from the second trimester on  (Rayburn & Zuspan '82: 9-11).  Sexually active women should not take metronidazole.
Smoking tobacco should be prohibited during pregnancy because of the established risks of both mother and fetus.  Marijuana is not considered harmful, although medical marijuana growers and nursing students tend to have only girls. In addition to adverse maternal effects, metabolites from burning tobacco and paper covering are quickly transferred to the fetus.  Infants born to women who smoke weight less than those born to nonsmokers.  Even exposure to passive smoking is associated with high levels of tobacco metabolites.  At times, the gastrointestinal discomforts of early pregnancy are associated with a decreased interest in cigarette smoking.  The patient should take advantage of this opportunity to cease smoking.  Nonetheless, an estimated 33% of pregnant women smoke.  Sexual activity is not restricted during a normal pregnancy although in later pregnancy side-to-side, female superior position is more comfortable.  Sexual activity may be restricted or prohibited under certain circumstances such as placenta previa, premature rupture of membranes, or actual or history of preterm labor.  Travel is not prohibited during pregnancy although it is customary for patients to avoid distant travel in the last month of pregnancy.  When traveling, patients are advised to avoid long periods of immobilization such as sitting.  Walking every 2 to 2 hours, even for short periods, promotes circulation, especially in the lower legs, and decreases the risk of venus stasis and possible thromboembolis.  Education about the regular use of a seat belt is especially important, with the seat belt worn under the abdomen as pregnancy advances.  Physical abuse resulting in trauma may be found in up to 10% of pregnant patients and may not be divulged by patients.  Substance abuse can cause serious complications.  With the ingestion of around 3 ounces of alcohol daily during pregnancy fetal alcohol syndrome is observed, consisting of prenatal and postnatal growth deficiency, mental retardation, behavioral disturbances and congenital defects such as craniofacial anomalies.  Alcohol use during pregnancy is the most common cause of mental retardation causing an IQ of 60 to 70 if severely affected.   Cocaine use is associated with an increased incidence of spontaneous abortion and in utero fetal demise.  There is an increased risk for premature rupture of membranes (20%), preterm labor and delivery (25%) intrauterine growth restriction (25% to 30%), meconium-stained amniotic fluid (30%) and placental abruption (6% to 10%) as well as congenital anomalies such as segmental intestinal atresia, limb-reduction defects, disruptive brain anomalies, congenital heart defects, prune-belly syndrome and  urinary tract anomalies.  Survivors are at high risk for sudden infant death syndrome (SIDS).  Between 5% and 15% of pregnant women are thought to use marijuana or hashish during pregnancy, it is teratogenic in animals, but not proven to be so in human, its use should be avoided or moderated.  Heroin abuse is associate with a threefold to seven-fold increase in the rate of stillbirth, fetal growth restriction, premature labor and delivery and neonatal mortality.  Newborn narcotic withdrawal syndrome is seen in up to 66% of infants born to users and is potentially fatal (Beckmann et al '02: 93, 226, 94, 252-254).

Isoimmunization is the development of maternal antibodies to fetal antigens expressed on fetal Red Blood Cells in the maternal circulation.  Maternal IgG antibodies cross the placenta, bind fetal RBCs, and cause hemolysis.  Severe hemoysis results in fetal anemia with congestive heart failure, extramedullary hematopoiesis, hyperbilirubinemia and kernicterus.  Hydrops fetalis results when ascites, pleural effusions, pericardial effusions and cerebral edemia develop.  It is 50% fatal.  The most common antigen is D(Rh) antigen.  If mother is D(-) and infant D(+) maternal antibodes may be produced, cross the placenta and interact with fetal RBCs.  Other antigens that result in isoimmunizations are Kell, E, c, and C.  Anti-Lewis IgM antibodies will not result in isoimmunization.  Rh typing and antibody screen is done indirect Coombs' test.  If the father is negative for the antigen, no further evaluation is needed.  If antibody titers are >1:16 amniocentesis or cordocentesis are ordered.  If fetal Hct is <25% on percutaneous umbilical blood sampling 30- 100 mL blood may be transfused.  Repeat transfusion may be required in 7-15 days.  Mortality from intrauterine transfusion is 4-9%.  Transfused RBCs should be type O, Rh(-), CMV negative, washed and birradiated.  The differential diagnosis of non-immune hydrops fetalis is cardiovascular (20-45%), chromosomal abnormalities (35%), hematologic disorders (10-27%), multiple gestation (10%), infectious disease (10%) and idiopathic (22%) (Wright, Wyatt, Lin & Goodenberger '03: 27-32).
Headaches are common in early pregnancy and may be severe.  Treatment with acetaminophen in usual doses is recommended and generally adequate.  The majority of pregnant women experience some degree of upper gastrointestinal symptoms in the first trimester of pregnancy.  At least 66% of women experience nausea and 50% emesis in the first trimester, with symptoms lessening as as the second and third trimesters ensue.  Classically, these symptoms are worse in the morning (thus morning sickness).  However, patients may experience symptoms at other times or even throughout the day.  Treatment consists of frequent small meals, avoidance of an "empty stomach" by ingesting crackers or other bland carbohydrates and patients.  Avoiding spicy or fatty foods may also be beneficial in reducing nausea.  Medication for nausea is not recommended and one such drug Bendectin was removed from the market by the manufacturer several years ago because of growing litigation concerning congenital anomalies.  A variety of anti-nausea agents, Metroclopramide (Reglan), Meclizine (Antivert) and Promethazine (Phenergan), are sometimes used in patients unresponsive to conservative treatment.  Hospitalization with fluid and electrolyte therapy may be required in extreme cases known as hyperemesis gravidarum occurring in about 4 of 1000 pregnancies.   Heartburn (gastric reflux) is common, and often associated with eating too large meals or spicy or fatty foods.  Antacids may be helpful and used judiciously in pregnancy.  At least 50% of patients experience gastroesophageal reflux in the third trimester of pregnancy, but this does not affect the fetus.  Metoclopramide (Reglan) and antacids such as magnesium and aluminum hydroxide (15 to 30 ml po qhs and pc) may be helpful. Constipation is physiologic in pregnancy associated with increased transit time, increased water absorption, and often decreased bulk.  Dietary modification including increased fluid intake and increased bulk with such foods as fruits and vegetables is usually helpful.  Other useful interventions may include surface active bowel softeners such as docusate (Colace, 100 mg po bid) and the use of supplemental dietary fibers such as psyllium hydrophilic mucilloid (Metamucil).  In early pregnancy, patients often complain of extreme fatigue that is unrelieved by rest.  Leg cramps, usually affecting the calves, are common during pregnancy.  Lower back pain is common, especially in late pregnancy.  Treatment focuses on heat, massage, and limited use of analgesia.  A specially fitted maternal girdle may also help, as will sensible footwear.  Sharp groin pain, especially as pregnancy advances, is very common, often quite uncomfortable, and disturbing to patients who fear it represents preterm labor.  This pain is often more pronounced on the right side due to the usual orientation of the gravid uterus.  Varicose veins are not caused by pregnancy but often first appear during the course of gestation.  Support hose can help diminish the discomfort.  Hemorrhoids are varicosities of the hemorrhoidal veins.  Treatment consists of witch hazel lotions and baths.  Varicose veins and hemorrhoids regress postpartum, although neither condition may abate completely.  Surgical correction of varicose veins or hemorrhoids should not be undertaken for approximately the first 6 months postpartum to allow for the natural involution to occur.  The hormonal milieu of pregnancy often causes an increase in normal vagina secretions that must be distinguished from vaginitis, which has symptoms of itching and malodor, and spontaneous rupture of membranes, from which thin, clear fluid appears.  Drugs may be toxic, have serious or uncomfortable side effects , and may be contraindicated in pregnancy and/or breastfeeding (Beckmann et al '02: 94, 246-248, 95).

Nausea and vomiting (NV) affect 70-85% of pregnant females.  Hyperemesis gravidarum is a severe form of nausea and vomiting associated with inability to tolerate oral intake >5% weight loss and ketonuria.  Pytalism is increased salivation that contributes to dehydration.  Onset of nausea and vomiting is usually between 5-6 weeks with a peak at 9 weeks.  Most symptoms resolve by 16 weeks and rarely persist longer than 20.  It is usually worse in the morning but occurs all day.  Odors may be triggers.  Diagnostic evaluation includes CBC, electrolytes, UA examine for ketonuria, liver function tests (AST and ALT may be elevated, rarely >300U/L), bilirubin (usually <4 mg/dL), amylase (may be up to 5 times normal), TSH (often decreased), ultrasound to evaluate gestational age, rule out molar gestation.  The differential diagnosis is: GI – gastroparesis, gastroenteritis, achalasia, cholelithiasis, ileus, intestinal obstruction, peptic ulcer disease, pancreatitis, appendicitis, and hepatitis.  Genitourinary – pyelonephritis, uremia, ovarian torsion, nephrolithiasis, and degeneration leiomyoma.  Metabolic – diabetic ketoacidosis, Addison's disease, and hyperthoroidism.  Neurologic – pseudotumor cerebri, vestibular lesions, migraine headaches, and CNS neoplasm. Miscellaneous – drug toxicity, preeclampsia, psychologic, Trophoblastic disease, acute fatty liver of pregnancy.  Antiemetics are Vitamin B6, Doxylamine (Unisom), Promethaine (Phenergan), Meclizine (Antivert), Diphenhydramine (Dramamine), Meoclopramide (Reglan), Propchorperazine (Compazine), Ondansetron (Zofran), Methylprednisolone (Solu-Medrol).  Hospital treatment involves IV fluid hydration (initially normal saline boluses then D5 ½ normal saline 125-150 cc/hr.  Electrolyte replacement with IV potassium (40 me Eq IV over 4 hrs and magnesium (MgS04) (Wright et al '03: 57-59).
Most women experience dyspnea of pregnancy in the latter half of pregnancy because of changes such as increased abdominal pressure.  Upper respiratory infections associated with common cold are unchanged in pregnancy.  Pneumonia is an uncommon but serious complication of pregnancy, occurring in 0.1% to 1% of pregnancies, with an overall mortality rate of 3% to 4%.  Pneumococcal pneumonia is treated with penicillin, ampicillin (or erythromycin) orally or penicillin G (600,000 units q 12 h for 7 to 10 days), mycoplasma and legionella pneumonia with erythromycin (500 mg po qid for 14 days).  Influenza pneumonia usually resolves in 3-4 days and can be treated with Amantadine (Symmetrel) or Tamiflu.  Varicella pneumoniae occurs in up to 20% of women with varicella infection (chicken pox) and has a maternal mortality rate of 25%-35% requiringhopitalization with immediate acyclovir therapy (8-10 mg/kg every 8 hour) and vigorous supportive therapy for mother and fetus.  Bronchial asthma is encountered in 1% of pregnant mothers, about 15% of whom have a serious attack during pregnancy.  Arterial blood gas tests is used to evaluate hypoxia.  Spirometry peak flow less than 60% to 70% of predicted value warrant treatment.  Medical therapy is centered on beta2-agonist therapy.  Bronchodilation starts within 5-10 minutes with therapy repeated as often as every 20-30 minutes.  Subcutaneous terbutaline (0.25 mg every 20-30 minutes for up to 3 doses) may be substituted for inhaled agents  Glucorticosteroids cross the placental barrier and are associated with intrauterine growth restriction, exacerbating asthma, although intravenous hydrocortisone (100 mg every 8 hours) is indicated during childbirth of asthmatic mothers who are receiving steroids during pregnancy.  The incidence of tuberculosis has increased recently, approaching 0.1% in endemic areas of the United States.  Initial prenatal care should include screening with a purified protein derivative (PPD) skin test.  Medical management depends on the duration of PPD-positive status.  Breast-feeding is safe (a multivitamin containing pyridoxine should be taken) as long as the infant is not taking concurrent oral TB therapy.  Newborns of women taking TB therapy should receive a PPD at birth and at 3 months of age.  Pregnant smokers place their infants at increased risk of decreased birth weight, intrauterine growth restriction, abruption placentae and perhaps long-term neurologic abnormalities.  Patients should be counseled to stop or at least significantly reduce smoking during pregnancy (Beckmann et al '02: 222-226).
Asthma in pregnancy is associated with preterm birth, low-birth weight infants, perinatal mortality and preeclampsia.  Reversible airway obstruction is secondary to airway hypersensitivity.  Air trapping from bronchial wall edema, secretions, and mucus pluggings.  Triggers are infections, cold weather, allergens, dust or pollution.  In pregnancy, one-third of asthma patients improve, one-third worsen and one-third stabilize.   Continue medications during labor.  Stress-dose steroids (hydrocortisone 100 mg IV q8h) in labor and for 24 hours postpartum if IV or PO steroids used peripartum.  Women with mild intermittent <2 week exacerbations use prn beta 2-agonist.  Cases lasting longer than 2 weeks are given low dose inhaled steroid, cromolyn or nedocromil.  Persistant asthmatics are given the medium or high dose inhaled corticosteroids and long acting beta 2 agonist.  Short acting beta 2 agonists are Albuterol (Ventolin).  Long lasting beta 2 agonists are Salmeterol (Serevant), Albuterol (sustained release).  Anticholinergics are Ipratropium (Atrovent, Cromolyn (Intal), Nedocromil (Tilade).  Methylxanthines are Theophylline.   Leukotriene mediators are Zafirlukast (Accolate) and Montelukast (Singulair).  Inhaled corticosteroids are Beclomethasone (Vanceril), Flunisolide (AeroBid), fluticasone (Flovent) and Triamcinolone (Azmacort).  Systemic corticosteroids are Methylprednisone and Prednisone (Wright et al '03: 65-67).  There has been some trouble with beta 2 agonists causing deadly asthma attacks and it is probably best to use a low, medium or high corticosteroid inhaler to treat asthma.
Patients with rheumatic heart disease and acquired infectious valvular heart disease (often attributed to drug use in the literature, but commonly transmitted by carrier health professionals who may or may not be abusive to a patient with a scarred heart) comprise only 50% of pregnant cardiac patients, the other 50% mostly involve cardiac glycoside poison induced allergy to all animal products or less than 1% congenital heart defect.  50% of rheumatic heart disease and almost all infectious valvular disease is caused by Streptococcus pyogenes a Group B β-hemolytic streptococci that causes Strep throat in teenagers.  The fetuses of patients with functionally significant heart disease are at increased risk for low-birth weight and prematurity.  A patient with congenital heart disease is about 1% to 5% likely to have a fetus with congenital heart disease.  Anticoagulation, antibiotic prophylaxis for subacute bacterial endocarditis, invasive cardiac monitoring and surgical correction of certain cardiac lesions can all be accomplished during pregnancy if necessary.  Every attempt is made to facilitate vaginal delivery, given the increased cardiac stress of cesarean section.  Because cardiac output increased by 40% to 50% during the second stage of labor, shortening this stage by the use of forceps is often advisable.  An additional increase in cardiac output is manifest in the puerperiu because of the additional 500 ml added to the maternal blood volume as the uterus contracts to a nonpregnant configuration, and the majority of obstetric patients who die with cardiac disease do so following delivery.  Mitral valve prolapse can occur I as may as 5% of pregnancies.  Maternal cardiac arrhythmias are occasionally encountered during pregnancy.  Peripartum cardiomyopathy is a rare but especially severe condition that occurs in the last month of pregnancy or the first 6  months following delivery, and has a high mortality rate.  Marfan's syndrome, an inherited autosomal dominant treat that is characterized by aortic aneurysms, ectopia lentis and long extremities, is dangerous if the aneurysm ruptures, because there is a 25% to 50% risk of maternal mortality and a 50% chance the offspring will inherit the disease (Beckmann et al '02: 226-230).  Hawthorn (Craetageus spp.) is the supreme herb for the heart and is the only medicine properly indicated for the treatment of arrhythmia and congestive heart failure (where exercise makes it worse), it is also effective at reducing bad cholesterol and moderating high or low blood pressure, and has no known side-effects teratogenic or otherwise.  Diet must be vegan for weeks before and after the angina (chest pain) subsides and pregnant mothers who are vegan may have difficulty getting sufficient calories for their increased needs, presuming they take a multivitamin, which is necessary; animal products provide vitamins and minerals necessary for fetal and child development, they will need to eat very frequently.    

Approximately 2% of pregnancies are complicated by diabetes mellitus that either develops during pregnancy or before.  Gestational diabetes refers to a new glucose intolerance identified during pregnancy.  905 of cases are gestational diabetes.  There is a normal glucosuria of pregnancy, commonly of approximately 300 mg/day.  With diabetic patients this is much higher.  Diabetic mother have a twofold increase in the incidence of pregnancy-induced hypertension (PIH), or preeclampsia, over non-diabetic patients.  Diabetic retinopathy worsens in approximately 15% of pregnant diabetic patients.  Infants of diabetic mothers are at a three-fold increased risk of congenital anomalies over the 1% to 2% baseline risk of all patients.  The most commonly encountered anomalies are cardiac and limb deformities.  Excessive fetal growth, or macrosomia (fetal weight in excess of 4500g) is more common in diabetic pregnant patients because of the fetal metabolic effects of increased glucose transfer across the placenta.  Neonatal hypoglycemia often encountered in these infants, once separated from the maternal supply of glucose.  Hydramnios, or polyhydramnios, amniotic fluid volume increased above 2000 ml, is encountered in approximately 10% of diabetic mothers.  This condition predisposes to abruption placentae, preterm labor and postpartum uterine atony.  The risk of spontaneous abortion is the same as controls but increases if glucose control is poor.  Infants of diabetic mothers also tend to have a fivefold to sixfold increased frequency of respiratory distress syndrome.  When the estimated fetal weight is >5000g cesarean delivery is usually recommended.  Intrapartum glucose control is generally managed by a constant glycose infusion of a 5% dextrose solution at 100 ml/hr with frequent plasma glucose assessments.  Short-acting insulin may be administered as needed.  With the delivery of the placenta, the source of the anti-insulin factor is removed and many patients do not require any insulin in the first several days postpartum.  For patients with gestational diabetes no further insulin is required for 95% who make full recoveries (Beckmann et al '02: 230-236).  
Pregestational diabetes can be either type I (insulin dependent) or type II (non-insulin dependent).  All patients are screened for gestational diabetes between 24 and 28 weeks with 50 g non-fasting, 1-hr glucose challenge test.  If glucose >140 mg/dL, perform 3 hour fasting glucose tolerance test (GTT).  Two abnormal values on GTT confirm gestational diabetes.  Alternatively the White Classification of Diabetes in Pregnancy considers a fasting glucose of >105 mg/dL and 2-hour postprandial glucose level of >120 mg/dL to need insulin and those lower to require counseling about diet. Congenital anomalies associated with pregestational diabetes mellitus are caudal regression, renal anomalies, ureter duplex, agenesis, cystic kidney, situs inversus, heart anomaly, anal/rectal atresia and anencephaly.  Maternal problems are nephropathy with an increased risk of preeclampsia, retinopathy that detiorates during pregnancy and can be treated with laser, diabetic ketoacidosis at lower glucose concentrations treated with fluids, electrolyte replacement, IV insulin and fetal surveillance.  Optimal glucose control is 60-105 mg/dL fasting ad postprandial 1 hour 130-140 mg/dL.  Oral hypoglycemics such as Glyburide may be appropriate for gestational diabetes with insulin if glycemic control is poor.    Dietary counsel for woman is 2200-2400 kilocalories a day for average woman. Gestational diabetic have 50% chance of developing type II diabetes mellitus (White et al '03: 69-74).
Hypertensive disorders are among the most common and yet serious conditions seen in obstetrics.  Hypertension in pregnancy is generally defined as a sustained systolic blood pressure at or above 140 mm Hg, or a diastolic blood pressure of 90 mm Hg or greater.  Pregnancy induced hypertension (PIH) develops in 5% to 10% of pregnancies that proceed beyond the first trimester, with a 30% incidence in multiple gestation.  HTN is defined as a sustained Systolic Blood Pressure (SBP) >140 mm Hg or a Diastolic Blood Pressure (DBP) >90 mm Hg . Maternal morbidity is directly related to the severity and duration of hypertension; with sound obstetric management, maternal mortality is rare, however it has been associated with such complications as abruption placentae, hepatic rupture, or preeclampsia/eclampsia.  Perinatal mortality increases progressively with each 5 mm Hg increase in mean arterial pressure.  Preeclampsia is defined as the development of hypertension with proteinuria or edema (or both) induced by pregnancy, generally in the second half of gestation.  Proteinuria is marked (generally >1 g/24-hr urine collection, or 2+ or more on dipstick of a random urine), oliguria, cerebral or visual disturbances such as headache and scotomata, pulmonary edema or cyanosis, epigastric or right upper quadrant pain (probably caused by sub-capsular hepatic hemorrhage or stretching of Glisson's capsule), evidence of hepatic dysfunction or thrombocytopenia.  The mainstay treatment for preeclampsia is bed rest.  Eclampsia is the presence of convulsions in a woman whose condition also meets the criteria for preeclampsia.  Eclampsia occurs in 0.5% to 4% of deliveries.  Most cases occur within 24 hours of delivery, but about 3% of cases are diagnosed between 2-10 days postpartum.  For the patient with worsening preeclampsia or the patient who has eclampsia, stabilization with magnesium sulfate as anticonvulsant and antihypertensive therapy are indicated.   Magnesium sulfate may be administered by intramuscular or intravenous routes, an initial 4 g loading dose is given intravenously over 20 to 30 minutes, followed by a constant infusion of 1 to 3 g/hr.  In 98% of cases, convulsions will be prevented.   Because magnesium sulfate is excreted solely from the kidney, maintenance of urine output at >25 ml/hr will help avoid accumulation of the drug.  Phenytoin (Dilantin) a drug often used in epilepsy is associated with fetal hydantoin syndrome, which includes microcephaly, facial clefts and dysmorphism, limb malformation and distal and nail hypoplasia.  Chronic hypertension presents before the twentieth week of gestation or beyond 6 weeks postpartum.  The greatest risk is the development of superimposed preeclampsia or eclampsia, which occurs in approximately 25% of cases.  Antihypertensive therapy is indicated if the diastolic blood pressure is repeatedly above 110 mg Hg.  Hydralazine (Apreoline) is often the initial antihypertensive medication of choice, given in 5 mg increments intravenously until an acceptable blood pressure response is obtained.  A 10 to 15 minute response time is usual.  The goal of such therapy is to reduce the diastolic pressure to the 90 to 100 mm Hg range.  Other antihypertensive drugs used in emergencies are Nifedipine 10 mg po q 4-8 hr, and Labetalol 20-50 mg IV q 3-6 h.  Approximately 25% of all preeclamptic patients who have eclamptic seizures have them before labor, approximately 50% during labor and approximately 25% after delivery.  Vaginal delivery in induced at the soonest possible time.  Delivery during a seizure should be avoided as it poses undue risk. Usually, the vasospastic process reverses itself in the first 24 to 48 hours after delivery.  HELLP is the acronym for a specific set of hypertensive patients who have hemolysis (H), elevated liver (EL) enzymes, and low platelet (LP) count.  This syndrome occurs I 4% to 12% o patient with severe preeclampsia or eclampsia.  Treatment of these gravely ill patients is best done in a high-risk obstetric center and consists of cardiovascular stabilization, correction of coagulation abnormalities and delivery.  Pudendal or epidural anesthesia is contraindicated because bleeding risk.  Platelet transfusion before or after delivery is indicated if the platelet count is fewer than 20,000/mm3, and it may be advisable to transfuse patients with a platelet count below 50,000/mm3 before proceeding with a cesarean birth (Beckmann et al '02: 261, 246).  Antihypertensives have been associated with decreases in uteroplacental perfusion and low birth weight.  Hawthorn, the supreme herb for the heart, seems indicated to be eaten as a syrup, drunk as a tea infusion or tincture (with minute quantity of alcohol) for prevention of the constellation of symptoms also known as pre-eclampsia and congestive heart failure – arrhythmia, atherosclerosis, high blood pressure and circulation - and has grown thorns longing to be administered IV to patients suffering from the constellation of symptoms also known as congestive heart disease, but is contraindicated for use with antihypertensive drugs abused to treat cardiovascular conditions, including  the peasant remedy at half the lethal dose of the cardiotoxin Digitalis, (Elvin-Lewis '77)(Gladstar '12).

A unique, very small subgroup of pregnant patients (0.1%) develops hepatic complications directly attributable to pregnancy.  Preeclampsia occurs in 7 to 10% of pregnancies and characterized by maternal hypertension, proteinuria, peripheral edema, coagulation abnormalities and varying degrees of disseminated intravascular coagulation.  When hyper-reflexia and convulsions occur the condition is called eclampsia.  Hepatic disease is distressingly common in preeclampsia, usually as part of a syndrome of hemolysis, elevated liver enzymes, and low platelets (HELLP syndrome).  In mild cases, patients may be managed conservatively, definitive treatment in severe cases requires termination of the pregnancy.  Acute fatty liver of pregnancy presents in the latter half of pregnancy,  Symptoms may be directly attributable to hepatic failure, including bleeding, nausea, and vomiting, jaundice or coma.  In 20 to 40% of cases, the symptoms coexist with preeclampsia.  Although it usually runs a mild course patients can progress within days to hepatic failure and death.  The primary treatment for acute fatty liver of pregnancy is termination of the pregnancy.  Intrahepatic cholestasis of pregnancy being with pruritis in the third trimester, followed by darkening of the urine and occasionally light stools and jaundice.  Although generally a benign condition, the mother is at risk for gallstones and malabsorption and the incidence of fetal distress, stillbirths, and prematurity is modestly increased (Crawford ’94:  875-876).

Treatment of hyperthyroidism is with proprylthiouracil (PTU) that has less placental transfer to the fetus than the other common medicine methimazole (Tapazole).  Hyperthyroidism is usually brought under control in 3 to 4 weeks via the usual regimen of PTU: an initial dose of 300 to 400 mg/day in oral divided doses (Beckmann '02: 219-222).  Hyperthyroidism complicates 0.2% of pregnancies.  Exacerbations of Grave's disease is common during pregnancy and postpartum.  Examination of thyromegaly or goiter, exopthalmos and pretibila myxedema (Grave's disease) and tachycardia.   TSH decreases, free T4 increases, thyroid-stimulating antibody for Grave's disease.  Complications that may result are preeclampsia, CHF, low-birth-weight infants and stillbirths.  Fetal thyrotoxicosis and goiter from transplacental passage of thyroid stimulating antibodies can occur by fetal hypothyroidism from maternal thioamides is rate.  The differential diagnosis of hyperthyroidism is Grave's disease (most common), toxic adenoma, thyroid neoplasm, hyperemis, drugs (iodine, amiodarone), toxic multinodular goiter, thyroiditis, ingestion of thyroid hormone, gestational trophoblastic disease and subclinical hyperthyroidism (low TSH, normal free T4).  Thioamides, propylthiouracil (PTUI) and methimazole (Tapazole, thiamazole) inhibit synthesis of T4 and T3.  PTU, the drug of choice, also blocks peripheral conversion of T4 to T3.  Side effect of agranulocytosis in 0.2%, stop drug.  Methimazole is associated with aplasia cutis.  Adrenergic blockers provide symptomatic relief Propranolol (Inderal, Inderal LA).  Iodides block release of stored thyroid hormone, only indicated for thyroid storm. Thyroid storm has a history of fever, tachycardia, heart failure and preeclampsia.  Management is with IV hydration, PTU, supersaturated potassium iodide, 5 drops, propranolol, and antipyretics.  The differential diagnosis of hypothyroidism is Hashimoto's thyroiditis (most common), post-treatment hypothyroidism, thyroiditis, iodine deficiency, drugs (iodides, lithium, thioureas), subclinical hypothyroidism (high TSH, normal FT4).  Management is with Levothyroxine (Synthroid). (Wright et al '03: 75-58).  Iodized salt should be the first thing to try for hyperthyroidism and goiter, since iodine was removed from the formulas of many brands of salt. 

Hematologic Laboratory Values in Pregnancy

	Test
	Non-pregnant
	Pregnant

	Hemogloblin (Hb) (g/dl)
	12-16
	10-13

	Hematocrit (Hct) (%)
	37-45
	30-39

	Red Blood Cell (RBC) (ml/mm3)
	4.2-5.4
	3.8-4.4

	White Blood Cell (WBC) (1000/mm3)
	4.7-5.4
	6-16

	Mean Corpuscular Volume (MCV) (f/L)
	80-100
	70-90

	Mean Corpuscular Hemoglobin (MCH) (pg/cell)
	27-37
	23-31

	Mean Corpuscular Hemoglobin Concentration (MCHC) (d/dl/RBC)
	32-35
	32-35

	Reticulocyte count (%)
	0.5-1.0
	1.0-2.0

	Serum iron (µg/dl)
	50-110
	30-100

	Total Iron-Binding Capacity (TIBC) (µg/dl)
	250-300
	280-400

	Transferrin saturation (%)
	25-35
	15-30

	Serum folate (ng/ml)
	4-16
	4-10

	Serum vitamin B12 (ng/ml)
	70-85
	70-500


Source: Beckmann '02: Table 16.1 pg. 218

Virtually any maternal medical or surgical condition can complicate the course of a pregnancy and/or be affected by pregnancy.  Anemia is pregnancy is generally defined as a Hematocrit (Hct) less than 30% or a hemoglobin or less than 10 g/dl.  When faced with the expansion of maternal red cell mass and fetal iron needs the result is often iron deficiency anemia, in 90% of anemias occurring during pregnancy, for which supplemental iron is prescribed.  The classic findings are small, pale erythrocytes manifest on peripheral blood smears (microcytic, hypochromic anemia). The uptake of iron is increasingly efficient as pregnancy progresses, 10% initially, increasing to nearly 30% in the last trimester (as the woman gives in to green leafy vegetables and animal products the most easily absorbable heme form of iron, for weight gain).  The second most common form of anemia seen in pregnancy is folate deficiency (or megaloblastic anemia). Although folate is found in green leafy vegetables, the demands of fetal and maternal growth during pregnancy (800 mg/day) outstrip the usual adult intake of 50 to 100 mg/day, requiring folate supplementation.  Folate deficiency is especially likely in multiple gestation or when patients are taking medications such as phenytoin (Dilantin), nitrofurantoin, pyrimethamine, or trimethoprim or drinking ethanol in large quantities.  Folate deficiency on blood smear is characterized by hypersegmented neutrophils and indices that suggest large cell volume (macrocytic anemia).  Serum folate levels <4 ng/ml and erythrocyte folate activity < 20 ng/ml are diagnostic.  Treatment of folate deficiency anemia is 1 mg of folate orally on a daily basis, the amount generally found in most prenatal vitamin supplements.  Because gastrointestinal absorption of folate is low (only 10 to 20 mg every 8 hours), divide doses may increase absorption in severe cases.  With a mixed iron and folate deficiency anemia, the microcytic changes of iron deficiency negate the megaloblastic changes of folate deficiency, resulting in a normocytic and normochromic anemia, thus a multivitamin.  Vitamin B12 deficiency also causes a macrocytic megaloblastic anemia, although it is quite rare clinically (1/6000 to 1/8000 pregnancies).  This disease is usually seen in women with chronic malabsorption from a vegan diet or disease (such as sprue, pancreatic disease, Crohn's disease, or ulcerative colitis) or surgical resection.  Parenteral vitamins B12 is a rapid and effective treatment costing considerably more than a multivitamin that contain vitamin B12.  The hereditary hemolytic anemias are also rare cause of anemia in pregnancy.  The direct fetal consequences of anemia are minimal, although infants born to mothers with iron deficiency may have diminished iron stores as neonates.  If the anemia is corrected the woman can go into labor without need for transfusion.  (Beckmann '02: 217-219).
Urinary tract infection (UTI) are common in pregnancy.  Approximately 8% of all women (pregnant or non-pregnant) have greater than 105 colonies of a single bacteria on a midstream culture.  Approximately 25% of the pregnant portion of this group develop an acute, symptomatic UTI.  Bacteriuria in pregnancy is more likely to lead to cystitis and pyelonephritis. Acute cystitis occurs in approximately 1-2% of pregnancies.  Patients complain of urinary frequency, urgency, dysuria, and bladder discomfort.  Patients with pyelonephritis are acutely ill, with fever, costo-vertebral tenderness, general malaise, and often dehydration.  Right-sided pyelonephritis is most common; 25% of cases are bilateral.  Approximately 20% of these ill patients demonstrate increased uterine activity and preterm labor, and approximately 10% have positive blood cultures if they are obtained in the acute febrile phase.  Sepsis occurs in 2% to 3% of patients with pyelonephritis.  If improvement does not occur within 48 hours to 72 hours, urinary tract obstruction or urinary calculus should be considered.  Urinary calculi (stones) are identified in approximately 1 in 1500 pregnancies.  Persistently alkaline urine is often found.  Pregnancy has profound effects on renal function, including a nearly 50% increase in glomerular filtration.  The normal non-pregnant values for serum creatinine (Cr) and urea nitrogen decrease from a mean of 0.8 and 13 mg/100 ml, respectively, to mean values of 0.6 and 9 mg/100 ml.  People with renal difficulties are advised of significant risks in pregnancy unless their blood Cr levels are <2 mg/100 ml and their diastolic blood pressure is <90 mm Hg, but pregnancy often has no adverse effect on patients with chronic renal disease.  Proteinuria manifests in approximately 50% of patients with renal disease.  Hypertension before pregnancy is a more worrisome finding than renal disease.  It is standard to obtain a urine culture at the onset of prenatal care and to treat patients with asymptomatic bacteriuria – Ampicillin (500 mg po qid), sulfisoxazole (Gantrisin; 1 g po qid), or nitrofurantoin macrocrystals (Macrodantin; 50 mg po qid) and nitrofurantoin monohydrate (Macrobid) , TMP-SMX (Bactrim DS), Ceftriaxone (Rocephin), Cephalexin (Keflex) for 7 to 10 days is usually quite effective, because the most common organism is Escherichia coli, followed by Klebsiella pneumoniae, Enterobacter, and Proteus.  In the third trimester, sulfas should be avoided as they may produce hyperbilirubinemia of the newborn.  Nitrofantoin monohydrate (Macrobid) and macrocrystals (Macrodantain) should be avoided in late pregnancy because of the risk of hemolysis as a result of deficiency of erythrocyte phosphate dehydrogenase in the newborn.  (Metronidazole is only contraindicated in the first trimester for neural tube defects and is probably the safest and most effective treatment for E. coli in the third trimester, as it is for everyone).  

The group B β-hemolytic streptococcus is an important cause of perinatal infections.  The mortality rate in premature infants exceeds 50%.  4 weeks after delivery the mortality rate is about 25%.  Antibiotics are highly effective, particularly penicillin, ampicillin and erythromycin to name a few.  Syphilis, caused by the spirochete Treponema pallidum, requires special treatment consisting of a single 2.4 million unit intramuscular penicillin injection unless the infection has lasted more than a year in which case three injections are given at weekly intervals.  Penicillin is the only antibiotic that can cross the placenta in adequate amounts to treat the fetus.  Post-treatment titres should be followed for 2 years.  In the past gonorrhea infection caused by Neisseria gonorrhoeae, was a prominent cause o blindness in newborns, but routine prophylactic treatment of the newborn's eyes with silver nitrate is very effective in preventing neonatal gonorrhea.  Herpes simplex virus (HSV) can complicate delivery.  If there are no lesions vaginal delivery is considered safe, however, if there are lesions cesarean birth is recommended to prevent the infant from acquiring HSV during delivery.  However, 1 of 20 infants delivered by cesarean section for this reason develop HSV infection.  Acyclovir is used if symptoms are serious, its safety in pregnancy has not been fully ensured.  Cytomegalovirus (CMV) infection affects 1% of births in the United States and is the most common congenital infection.  Either primary or recurrent maternal infection is associated with a 0.5% to 15% risk of intrauterine infection.  10% of affected infants demonstrate congenital detects including microcephaly, intrauterine growth restriction, or hepatosplenomegaly.  10% of asymptomatic CMV infected infants subsequently develop sensoneural hearing loss, choirioretinitis, mild neurologic effects and dental defects.  There is no treatment of maternal or neonatal CMV infection (Beckmann et a '02: 238-240).  

Rubella (German or 3 day measles) complicates pregnancy.  15% of reproductive age women lack immunity to this virus, since infection occurs, immunity is lifelong.  If a woman develops rubella infection in the first trimester, there is an increased risk of both spontaneous abortion and congenital rubella syndrome.  Although 50% to 70% of infants with congenital rubella appear normal at birth, many subsequently develop signs of infection.  Common defects associated with the syndrome include congenital heart disease (eg., patent ductus arteriosus), mental retardation, deafness and cataracts.  The risk of congenital rubella is related to gestational age at the time of infection so that up to 90% of infants acquire the syndrome if infection occurs at less than 11 weeks, 33% at 11 to 12 weeks; 25% at 13 to 14 weeks; 10% at 15 to 16 weeks; and 5% in the third trimester.  Young women should be vaccinated remote from pregnancy, the vaccine uses alive attenuated rubella virus that induces antibodies in more than 95% of vaccinations, because the attenuated live virus can cause rheumatism in adults it is recommended that the male partner also be inoculated, particularly before the infant receives their vaccinations.  Toxoplasmosis infections with the intracellular parasite Toxoplasma gondii occurs primarily through ingestion of the infectious tissue cysts in raw or poorly cooked meat or through contact with feces from infected predatory cats.  Approximately 33% o reproductive age women have antibodies to toxoplasmosis.  Infection in the first trimester causes more severe fetal disease than infectin in the third trimester.  Approximately 60% of infants whose mothers are infected during pregnancy have serologic evidence of infection.  Of these 75% show no gross evidence of infectin at birth.  However, congenital disease can cause severe mental retardation with chorioretinitis, blindness, epilepsy, intracranial calcifications, and hydrocephalus  Treatment is with sulfadiazine alone for patients in whom pregnancy termination is not an option and sulfadiazine and pyrimethamine in those intending to abort the fetus and don't mind the teratogenic side-effects of pyrimethamine (Beckmann et al '02:241-243).  
Zika virus infection during pregnancy is a cause of microcephaly and other severe fetal brain defects and has been linked to problems in infants, including eye defects, hearing loss, and impaired growth. Zika virus infection in a woman who is not pregnant would not pose a risk for birth defects in future pregnancies after the virus has cleared from her blood. From what we know about similar infections, once a person has been infected with Zika virus, he or she is likely to be protected from a future Zika infection.  The traditional symptom of Zika involves extremely red eyes, however in a study of 158 postnatally Zika infected children, 129 (82%) of 158 children who acquired Zika postnatally had rash, 87 (55%) had fever, 45 (29%) had conjunctivitis, and 44 (28%) had arthralgia.  The symptoms most frequently reported among children with Zika virus disease are common to many childhood illnesses. Health care providers should consider Zika virus disease in the differential diagnosis for children with the acute onset of fever, rash, arthralgia, or conjunctivitis, who reside in or have a history of travel to an area where active Zika virus transmission is occurring, or who have another epidemiologic risk factor for Zika virus disease (Goodman '16).  Laboratory confirmed diagnosis is made with a positive specimen by real-time reverse transcription–polymerase chain reaction [rRT-PCR], or positive Zika immunoglobulin M [IgM] with supporting dengue serology [negative for dengue IgM antibodies and positive for dengue IgG antibodies], or confirmation of Zika virus neutralizing antibodies by plaque reduction neutralization testing [PRNT]).  
CDC now recommends that all men with possible Zika virus exposure who are considering attempting conception with their partner, regardless of symptom status, wait to conceive until at least 6 months after symptom onset (if symptomatic) or last possible Zika virus exposure (if asymptomatic). Recommendations for women planning to conceive remain unchanged: women with possible Zika virus exposure are recommended to wait to conceive until at least 8 weeks after symptom onset (if symptomatic) or last possible Zika virus exposure (if asymptomatic). Zika virus is transmitted primarily through the bite of Aedes aegypti mosquitoes. Zika virus can also be transmitted through sex without a condom.  Most reported sexual transmissions have been from persons with symptomatic Zika virus infections.  Concentrations of detectable Zika virus RNA in semen decrease after infection. Zika virus RNA was cultured in semen for three months on average, with the longest period of reported detection 188 days after symptom onset.  Zika virus RNA has been detected in the serum of non-pregnant persons up to 11–13 days after symptom onset; in the serum of pregnant women, Zika virus RNA has been detected up to 10 weeks after symptom onset (Peterson '16).  Most infections are asymptomatic or cause mild illness characterized by signs and symptoms that can include acute fever, maculopapular rash, arthralgia, or nonpurulent conjunctivitis. Zika virus infection during pregnancy has been associated with fetal loss and is a cause of microcephaly or other brain abnormalities. Guillain-Barré syndrome (an autoimmune disorder of the peripheral nervous system), other neurologic manifestations, and thrombocytopenia have been reported following Zika virus infections in adults.  No antiviral medications are available to treat Zika virus infection, but symptomatic treatment with antipyretics and supportive care are appropriate and usually sufficient. Aspirin should never be used to treat symptoms of acute viral illnesses in children because of the risk for Reye syndrome. All nonsteroidal anti-inflammatory drugs (NSAIDs) should be avoided in children aged <6 months. NSAIDs also should be avoided in all other age groups until infection with dengue virus is ruled out, to avoid the potential for hemorrhagic complications of dengue fever (Goodman '16). Amantadine (Symmetrel) is safe for pregnant women and children and is the lowest priced one dose prescription flu and parkinson drug that cures the potentially lethal child stimulant and antipsychotic-tic in one dose (King et al '01)(Hosenbocus '13).  At least one dose of Amantadine should be tried to take the edge off or cure viral infections and prevent toxic dependency to leaky capitalist vaccine laboratory propaganda. 
During the first 6 months of 2016, large outbreaks of Zika virus disease caused by local mosquito-borne transmission occurred in Puerto Rico and other U.S. territories, but local mosquito-borne transmission was not identified in the continental United States.  The highest numbers of reported cases were Florida (36 [23%]), New York (17 [11%]), and California (15 [9%]); 20 states and the District of Columbia reported no pediatric cases (Goodman '16).  As of July 22, 2016, the Florida Department of Health had identified 321 Zika virus disease cases among Florida residents and visitors, all occurring in either travelers from other countries or territories with ongoing Zika virus transmission or sexual contacts of recent travelers.  Local and state health departments serving communities where Ae. aegypti, the primary vector of Zika virus, is found (Likos '16).  The President was in error to ask Congress for $1.1 billion to import the Zika virus from the Brazilian Olympics to the United States under the Democratic influence of the incompetent World Health Organization (WHO) regulated international exchange of hawkers, infectious cultures, rather than medicine.  As a sexually transmitted disease Zika pales in comparison to the HIV of the Customs Court Act of 1980 but microcephaly is a serious birth defect to rival that caused by the active rubella spread in the MMR (Measles Mumps and Rubella) vaccine, neural tube defects of metronidazole used in the first trimester and aerial spraying for mosquitoes that must eradicated from the standing puddles of water (Carson '62).  Zika naturally produces immunity and is a prime candidate for an inactivated vaccine that does not cause the symptoms. Even inactivated Zika could not be administered to pregnant women.  The malevolent leaking of active rubella, Zika and flu viruses by vaccine or laboratory and the hip deformities caused by the pertussis vaccine administered to growing, mostly female, children, must be treated by the Vaccine Injury Compensation Fund or abolish such perpetuator of high flu vaccine settlements without any Amantadine (Symmetrel) propaganda for the public good.  The United States must limit subsidy to the mass production of an inactivated Zika vaccine (Wright '03), include Zika on the list of tests for pregnant women and blood donors under 24USC§30.
More than 80% of pediatric HIV infection is the result of vertical transmission from mother to fetus.  Between 25% to 33% of infants born to an HIV infected mother become HIV infected.  The administration of zidovudine (SDV or AZT) to the mother during the antepartum and intrapartum periods and t the infant postpartum has been associated with a decrease in the rate of transmission of HIV from mother to infant, to under 8%.  To prevent inevitable blood contact, breast-feeding should be discouraged when the mother is infected (Beckmann et al '02:241-243).  In the United States an estimated 7000 pregnancies are complicated by HIV.  HIV is a single-stranded RNA virus.  Transmission from mother to fetus can occur by exposure of the infant to the maternal birth canal and through breast milk.  40-80% of maternal to child transmission occur intrapartum.  Zidovudine (ZDV) was reported to reduce HIV transmission by 66% between 1991 and 2006 combination antiretroviral therapy (ART) has resulted in a drop in Maternal To Child Transmission (MTCT) rates to below 2%.  The clinical scenario is that antepartum ZDV is administered 100 mg 5 x daly, intrapartum ZDV is administered 2 mg/kg IV over 1 hr. then 1 mg/kg/hr until delivery.  Neonatal ZDV 2 mg/kg q6h x 6 weeks beginning 8-12 hours after birth.  Postpartum the antiviral regimen used antepartum is instituted. HIV drugs mothers should avoid are Efavirenz (Sustiva) that causes anencephaly, anopthalmia, and cleft palate and Amprenavir (Agenerase) that causes increased propylene glycol.  Antiretroviral therapies that are considered safe for pregnant mothers are taken one drug from column A and one combination from column B. 
Superficial thrombophlebitis is the most common thromboembolic disorder in pregnancy, occurring in 1/500 to 1/750 pregnancies; three fourths of cases occur in the initial 72 hours following delivery.  With superficial phlebitis, redness and tenderness are accompanied by palpable veins in the involved area usually the calves.  Superficial phlebitis offers little maternal risk and is treated with elevation of the legs, rest, heat and mild analgesics. The risk of deep venous thrombosis, a forerunner of pulmonary embolism (PE), is probably increased in pregnancy and treatment is with heparin anticoagulation (100 to 120 U/kg loading dose, followed by a continuous infusion to maintain the partial thromboplastin time (PTT) at twice its normal value.  Coumadin may be used postpartum to maintain a therapeutic prothrombin time (PT) of 1.5 to 2.5 times normal (e.g, 21 to 35 seconds when the control is 14 seconds).  When pulmonary embolus is suspected arterial blood gases should be obtained.  PaO2<80 mm Hg suggests PE.  Two thirds of patients who die from a PE do so within 30 minutes of the acute event.  Mortality of PE in pregnancy is reduced to <1% with prompt anticoagulation.  Appendicitis complicates approximately 0.1% of pregnancies and is the most common surgical emergency during pregnancy.  Maternal mortality rate is 2% in the first and second trimesters and approaches 10% in the third trimester compared with 0.25% in non-pregnant patients, due to delay in diagnosis.  Appendectomy with or without vigorous antibiotic therapy is required, however metronidazole (Flagyl ER) may be effective in the second and third trimesters.  Regional enteritis is seen in approximately 0.01% nd ulcerative colitis in approximately 0.01% of childbearing age women.  Treatment consists of rest and a high calorie, high-protein, low-fat diet.  Antidiarrheals such as diphenoxylate (lomotil; 10 ml q 6-8 h) can help.  Pregnancy associated gingivitis is encountered in approximately 50% of pregnancies but to hormonal changes, poor dental hygiene and high sugar consumption (Beckmann et al '02: 244-249)..  
Hepatitis is the major cause of jaundice (bilirubin > 4 mg/dl) during pregnancy.  Pregnant women with Hepatitis A can be given γ-globulin as in non-pregnant adults.  Hepatitis C, affecting 1% of the general population, tends to be less severe than hepatitis B.  Hepatitis B virus is the most common hepatitis in pregnancy ,accounting for 80% of cases.  If the mother is identified as a carrier or develops HBV during pregnancy, the neonate should receive both active hepatitis B vaccine and passive immunization with hepatitis B immunoglobulin (HBIG).  Hepatitis recombinant vaccine is recommended for pregnant women who are at high risk for contracting HBV.  Gallstones, Cholestasis of pregnancy (pruritis gravidarum) occurs in <0.1% of pregnancies and is the second most common cause of jaundice in pregnancy.   Patients present with generalized, often intense, pruritus associated with fatigue, jaundice and often dark urine.  Laboratory evaluation reveals serum bile acid levels elevated to 10 to 100 times normal, elevated serum alkaline phosphatase to 10 times normal and bilirubin levels elevated up to 5 mg/ml.  Treatment consists of antipruritics such as diphenhydramine hydrochloride (Benadry) or hydroxyzine hydrochloride (Vistaril) topical skin preparations containing lanolin as a base.  Cholelithiasis and cholecystitis complicate more than 3% of pregnancies.  Supersaturation of bile with cholesterol is followed with crystallization and formation of gallstones uncomfortable distention of the gallbladder and blockage of the cystic duct, which causes biliary colic and jaundice.  An association with fatty food intake is noted.  Biliary colic is treated with nasogastric suction, hydration, analgesia and antibiotics if needed.  Lack of improvement or development of pancreatitis is usually indication for cholecystectomy, the second most frequent non-obstetric surgical procedure performed during pregnancy.  Cholecystectomy during pregnancy is associated with a 5% fetal loss rate, which rises to about 60% if pancreatitis is present at the time of surgery.  The overnight herbal remedy for gall and urinary stones Stonebreaker (Chanca piedra) is contraindicated for used during pregnancy because it is abortificent by nature.  Acute fatty liver of pregnancy is a rare complication, with a maternal mortality rate of 30% to 75% and fetal mortality rate of 90%.  It usually occurs late in pregnancy characterized by vague gastrointestinal symptoms becoming worse over several day's time.  Treatment of this serious complication is correction of coagulopathy and electrolyte imbalances, cardiorespiratory support, and delivery as soon as feasible by the vaginal route, if possible.  Cancer rarely complicates pregnancy.  About 3 in 10,000 pregnancies are complicated by breast cancer.  Pregnancy termination has no recognized advantage in the treatment of localized breast cancer ,however, disseminated breast cancer is often responsive to hormonal ablation so that pregnancy termination in  early pregnancy may be advisable.  Colorectal carcinoma is encountered in 1 in 100,000 pregnancies, the cancer is unaffected by pregnancy (Beckmann et al '02: 249-251).

A non-reassuring fetal status occurs in 5% to 10% of pregnancies.  The obstetric team is particularly alert for utero-placental insufficiency, umbilical cord compression and fetal conditions.  Uteroplacental insufficiency occurs when the uteropacental unit starts to fail.  Initial fetal responses include fetal hypoxia, shunting of blood flow to the fetal brain, heart and adrenal glands, and transient, repetitive late deceleration of the FHR.  If the cause of the fetal hypoxia is progressive and is not recognized and corrected, fetal respiratory and then metabolic acidosis can ensure.  These patterns of non-reassuring fetal status are usually reversible either by altering the conditions of utero-placental function or by rapid delivery of the infant.  Utero-placental insufficiency may be caused placental edema, maternal diabetes, hydrops fetalis, Rh iso-immunization, placental accidents, abruption placentae, placenta previa +- accrete, post-datism, intrauterine growth restriction, and uterine hyper-stimulation.  Umbilical cord compression can be caused by umbilical cord accidents, umbilical cord prolapse or entanglement, umbilical cord knot, abnormal umbilical cord insertion, anomalous umbilical cord or oligohydramnios (from any cause) with cord compression.  Fetal conditions may be caused by sepsis (maternal/feal; chorioamnionitis), fetal congenital anomalies, intrauterine growth restriction, prematurity and post-datism. 
Isoimmunization refers to the development of antibodies to red blood cell antigens following exposure to such antigens from another individual.  Transfusion is a source of such antigens.  If the mother is exposed to fetal red cells during pregnancy or at delivery, she may develop antibodies to fetal cell antigens.  In a pregnancy complicated by iso-immunization, the manufacture of maternal antibody that destroys fetal red cells is countered by the ability of the fetus to manufacture sufficient red cells to permit survival and growth.  This disorder is frequently referred to as Rh (Rhesus) iso-immunization.  Within the Rh system, there are several specific antigens, the one most commonly associated with hemolytic disease being the D antigen.  If a fetus if Rh+, having receive the genes for the Rh D antigen form its father, and the mother lacks the Rh antigen (is Rh-) the conditions exist for the development of iso-immunization, the development of antibodies to the Rh D antigen.  Antibody development occurs in approximately 15% of cases of an Rh- mother and Rh+ fetus.  In the first affected pregnancy, the infant may be anemic at delivery and may soon develop elevated levels of bilirubin, because hemolysis continues after birth and the newborn must now rely on its own somewhat immature liver to metabolize the bilirubin.  In subsequent pregnancies with an Rh+ fetus the process of antibody producing and transfer may be accelerated, leading to the development of more significant anemia.  Severe fetal anemia can lead to high output cardiac failure called hydrops fetalis.  The tendency is for each subsequent baby to be more severely affected, but this is not always the case.  Transfusion of Rh- red blood cells to the fetus is indicated when it is determined that the fetus is in significant jeopardy for hydrops or fetal death.  Direct fetal transfusions into the umbilical cord (PUBS) under ultrasonography guidance are frequently used, with a a risk of fetal death of up to 3%.  The quantity of red blood cells to be transferred can be calculated using the gestational age and size of the fetus and the fetal hematocrit.  The administration of the antibody Rh immune globulin soon after delivery can, by passive immunization, prevent an active antibody response by the mother in most cases.  Rh immune globulin is effective for only the D antigen of the Rh system.  No similar preparations are available to patients sensitized wit the many other possible antigens.  It is now standard practice fro Rh- mothers who deliver Rh+ infants to receive an intramuscular dose of 300 mg of Rh immune globulin (i.e. RhoGAM) within 72 hours of delivery.  With this practice, the risk of subsequent sensitization decreases from approximately 15% to approximately 2%.  Administration of the same dose at 28 weeks was found to reduce the risk of sensitization to approximately 0.2%.  Prophylaxis with Rh immune globulin in Rh- women is not necessary if the father of the pregnancy is known to be Rh-.  Rh- pregnant women who have no antibody on initial screening are retested at 28 weeks (to detect the rare patients sensitized earlier in pregnancy).  Any circumstance in pregnancy in which fetomaternal hemorrhage can occur warrants Rh immune globulin administration.  A reduced dose of antigen 50 mg of Rh immune globulin, can be administered to prevent sensitization after a spontaneous or scheduled abortion.  A standard 300 mg dose of Rh immune globulin effectively neutralizes 15 ml of fetal red blood cells.  Anti-Kell is the most important non-Rh cause of hemolytic disease of the newborn (HDN).  When the mother is anti-Kell antibody positive, paternal Kell genotyping should be carried out.  Ninety percent of fathers and their fetuses are Kell negative, and no further  work-up is required as long as paternity is certain.  ABO hemolytic disease and non-Rh D/non-ABO hemolytic disease are relatively more common now because of Rh iso-immunization prevention programs.  ABO hemolytic disease is associated with milder fetal kernicterius and, rarely, hydrops, probably because of the relatively smaller number of A and B antigenic sites on the fetal red blood cells and because anti-A and B are IgM and thus do not traverse the placenta well.  Non-Rh D/non-ABO hemolytic disease is frequently associated with mismatched blood transfusion (Beckmann '02: 132, 165-171).

The term intrauterine growth restriction (IUGR) is used to describe infants whose weights are in the lowest 10% expected for their gestational age. Diagnosis is made by measuring fundus height of the uterus in comparison with established norms for certain gestational periods and confirmed by ultrasound. Such infants are at greater risk for intrauterine fetal death or neonatal death, asphyxia, and fetal distress before or during labor; and once delivered, they are at risk for meconium aspiration, hypoglycemia, hypothermia, respiratory distress, and many other problems.  The perinatal mortality rate increases 7 to 10 fold, about 120 per 1000 for all cases of growth restriction and 100 per 1000 if anomalous infants are excluded.  About one third of stillborns are growth restricted.  In studies performed during World War II,  marked caloric restriction resulted in decreased birth weights of 0.5 to 1.0 pound.  From 25% to 30% of all cases of IUGR are associated with maternal hypertensive disease, as well cyanotic heart disease and hemoglobinopathies.  Fetal infections that interfere with growth, especially at an early gestational age, such as rubella and cytomegalovirus infections, cause about 5% or less of IUGR.  Congenital anomalies account for 15% of IUGR.  The fetus that is thought to be in jeopardy may be delivered by cesarean section.  Expert neonatal care is critical because of the reduced capacity of the fetus/infant to adapt and adjust to extrauterine life.  The mouth and nasopharynx must be suctioned to clear out meconium. These infants are prone to such complications as respiratory distress, hyperviscosity syndrome, hypoglycemia and hypothermia.  Hyperviscosity syndrome results from the fetus's attempt to compensate for poor placental oxygen transfer by increasing hematocrit to more than 65%.  After birth, this marked polycythemia can cause multi-organ thrombosis, heart failure, and hyperbilirubinemia.  Growth-restricted fetuses also have had less fat deposition in late pregnancy, so that newborn glycemia cannot be maintained by the normal mechanism of mobilization of glycose by fat metabolism.  Fortunately, infants who survive the neonatal period generally have a good prognosis.  Fetal macrosuria is defined as >4000 or 4500 g or a fetal weight greater than the ninetieth percentile for a given gestational age.  Macrosomia is associated with maternal obesity, diabetes and excessive maternal weight gain during pregnancy.  Diagnosis is suspected when the fundal height is >4 cm above the expected height for a given getational age and confirmed by ultrasonography.  Some advocate cesarean birth for macrosomic fetuses, whereas others argue that the perinatal outcome is the same (Beckmann et al '02: 276-282).  Around 5% of women describe bleeding of some extent during pregnancy.  In most cases, antepartum bleeding is minimal spotting, often following sexual intercourse, but at other times profuse hemorrhage can lead to maternal death in a very short time.  Causes of bleeding in the second half of pregnancy are varicose veins, tears or lacerations, cervical polyp, cervicitis, cervical carcinoma or intrauterine rupture, placenta previa, abruption placentae and vasa previa.  The two causes of hemorrhage that require attention are placenta previa and abruption placentae.  
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Placenta previa refers to an abnormal location of the placenta over, or in close proximity to, the internal cervical os.  Placenta previa can be categorized as complete or total if the entire cervical os is covered; partial, if the margin of the placenta extends across part but not all of the internal os; marginal, if the edge of the placenta lies adjacent to the internal os; and low lying, if the placenta is located near but not directly adjacent to the internal os.  The incidence of placenta previa varies with gestational age, usually reported overall as approximately 1 in 250 pregnancies.  Ultrasonography has revealed that the placenta may cover the internal cervical os in approximately 5% of pregnancies, when examined at mid-pregancy, even more frequent when examined earlier.  Because of subsequent the placenta tends to migrate away from the internal os in the majority of cases.  The average gestational age at the time of the first bleeding episode is 29 to 30 weeks, although bleeding may be substantial it tends to cease spontaneously, unless digital examination or other trauma occurs.  The basic management includes initial hospitalization with hemodynamic stabilization, followed by management until fetal maturity has occurred.  The number of bleeding episodes is unrelated to the degree of placenta previa or to the prognosis for fetal survival .  
Appropriate use of blood transfusion and cesarean birth have lowered the maternal mortality rate form 25% – 30% to <1% and the perinatal mortality rate from 60%-70% to <10%.  Abnormal placental location can be further complicated by abnormal growth of the placental mass into the substance of the uterus, a condition termed placenta previa accrete, that occurs in 5% to 10% of placenta previas, although the incidence is much higher in patents with multiple previous cesarean sections.  At the time of delivery, sustained and significant bleeding may ensue, often requiring hysterectomy.  Abruptio placenta, often called placental abruption, refers to the premature separation of the normally implanted placenta from the uterine wall, and involves bleeding.  Placental abruption is associated with maternal hypertension, sudden decompression of the uterus in cases of rupture of membranes, cocaine use by the mother or following trauma.  The bleeding into the basal is stimulates the uterine muscle to contract, and the uterus will be painful to the patient and tender to touch.  At the time of cesarean delivery, the entire uterus may have a purplish or bluish appearance, owing to extravasation of blood (Couvelaire uterus).  No treatment is required because of spontaneous resolution postpartum.  Fetal death caused by oxygen deprivation is not rare.  Whole blood transfusion helps to replace volume, oxygen carrying capacity and provides some clotting factors, including fibrinogen. Many experts recommend component therapy (e.g., packed red cells, platelets, fresh frozen plasma) rather than whole blood therapy.  The extend of placental abruption is generally defined as the proportion of the placenta on which a clot is detected at the time of delivery.  Unless there is evidence of fetal distress or hemodynamic instability, vaginal delivery by oxytocin induction of labor is preferable to a cesarean delivery.  Vasa previa is rare but presents significant risks to the fetus.  In vasa previa, the umbilical cord inserts into the membranes of the placenta (rather than into the central mass of the placental tissue), and one such vessel lies below the presenting fetal part in the vicinity of the internal os.   If this vessel ruptures, fetal bleeding occurs.  Seemingly insignificant amounts of blood loss may place the fetus in jeopardy.  A test to distinguish fetal blood from maternal blood, such as the Kleihauer-Betke or the Apt test, can be of value.  Immediate cesarean section is the only way to save the fetus in vasa previa.  Uterine rupture, the separation of the muscular wall of the pregnant uterus occurs in only a fraction of one percent of pregnancies, most commonly associated with labor in a patient who has had a cesarean section, 0.5% incidence rate, there are many other causes.  Uterine rupture is when there is a rent in the uterine tissue with relatively rapid disruption of the peritoneum and uterine wall.  The most common early finding is non-reassuring fetal status, with fetal heart rate decelerations bradycardia and/or failure to detect fetal heart activity in about one half to three fourths of cases.  Bleeding, shock, pain and altered uterine activity are also noted in many mothers.  Management consists of immediate exploratory laparotomy, retrieval and hopefully resuscitation of the fetus and repair of the uterine rent.  In most cases, repair is possible, although in some damage is so severe hysterectomy is required.  The repeat rupture rate is about 5%.  If the uterine rupture involves the upper segment of the uterus, the repeat rate approaches one third and cesarean delivery at 36-37 week is recommended.  Any woman with vaginal bleeding during the second half of pregnancy should be evaluated promptly. In more than half of cases of significant vaginal bleeding in pregnancy, no specific cause can be discovered despite careful evaluation.  In general, patients with significant bleeding should remain hospitalized until delivery (Beckmann et al '02: 286-292).
 
3.3 Labor
Labor is the process by which products of conception (fetus, placenta, cord and membranes) are expelled from the uterus.  It is defined as the progressive effacement and dilation of the uterine cervix, resulting from rhythmic contractions of the uterine musculature.  Uterine contractions without effacement and dilation of the cervix occur normally in the third trimester of pregnancy and are termed Braxton Hicks contractions, or false labor.  Braxton Hicks contractions are typically shorter in duration and less intense than true labor contractions, with the discomfort being characterized as over the lower abdomen and groin areas.  These contractions often resolve with ambulation.  True labor is associated with contractions that the patient feels over the uterine fundus, with radiation of discomfort to the low back and low abdomen.  These contractions become increasingly intense and frequent.  The ultimate test of whether the contractions are those of labor is if they are associated with cervical effacement and dilation.  Another event of late pregnancy is termed lightening.  The patient reports a change of shape of her abdomen and the sensation that the baby has gotten less heavy, the result of the fetal head descending into the pelvis.  The patient may also report the baby is "dropping".  The patient often notices that the lower abdomen is more prominent and the upper abdomen is flatter and there may be more frequent urination as the bladder is compressed by the fetal head.  Patients often report the passage of blood-tinged mucus late in pregnancy.  This bloody show results as the cervix begins thinning out (effacement) with the concomitant extrusion of mucus from the endo-cervical glands.  Cervical effacement is common before the onset of true labor, as the internal os is slowly drawn into the lower uterine segment.  The cervix is often significantly effaced before the onset of labor  Approximately 85% of patients undergo spontaneous labor and delivery between 37 and 42 weeks' gestation.  Patients are told to report to the hospital if their contractions occur approximately every 5 minutes for at least 1 hour, if there is a sudden gush of fluid or constant leakage of fluid (suggesting rupture of membranes), if there is any significant bleeding, or if there is significant decrease in fetal movement (Beckmann et al '02: 99).
Leopold maneuvers
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The initial examination of the gravid abdomen may be accomplished using Leopold maneuvers, a series of four palpations of the fetus through the abdominal wall that helps to accurately determine the fetal lie, presentation and position.  The four Leopold maneuvers include: (1) Determining what occupies the fundus.  In a longitudinal like the fetal head is differentiated from the fetal breech, the latter being larger and less clearly defined.  (2) Determining the location of small parts.  Using one hand to steady the fetus, the fingers on the other hand are used to palpate either the firm, long fetal spine or the various shapes and movements indicating fetal hands and feet.  (3) Identifying the descent of the presenting part.  Suprapubic palpation identifies the presenting part as the fetal head, which is relatively mobile, or breech, which moves the entire body.  The extent to which the presenting part is felt to extend below the symphysis suggests the station of the presenting part.  (4) Identifying the cephalic prominences.  As long as the cephalic prominence is easily palpable, the vertex is not likely to have descended to 0 station.  The vaginal examination should be performed using an aseptic technique.  Visualization of the cervix with a speculum allows for better identification of the source of any bleeding.  The digital portion of the vaginal examination allows the examiner to determine the consistency and degree of effacement of the cervix.  Effacement is the degree to which the cervix has thinned and is expressed as a number of centimeters of cervical length where 4 centimeters is considered un-effaced.   The cervix is also palpated for cervical dilation, described as centimeters of dilation.  Fetal station is also determined by identifying the relative feel of the foremost part of the fetal presenting part relative to the level of the ischial spines.  If the presenting part has reached the level of the ischial spines it is termed 0 station.  The distance between the ischial spines to the pelvic inlet above and the distance from the spines to the pelvic outlet below are divided into thirds, and these measurements are used to further define station.  If the presenting part is palpable at the pelvic inlet, it is called -3 station, if it has descended one-third of the way to the ishial spines, it is called -2 station, and so on.  Descent of the fetal presenting part below the spines is similarly defined as +1 station, +2 station and so on.  The clinical significant of the fetal head presenting at 0 station is that the biparietal diameter of the fetal head, the greatest transverse diameter of the fetal skull, has negotiated the pelvic inlet.  If the patient is found not be in active (ie., <4 cm dilated) she may be sent home to await the onset of true labor (Beckmann et al '02: 100-103).  It has therefore been advised that the patient eat a large meal at home, before going to the hospital, after noticing contractions every five minutes; not only does this give a healthy amount of time for the contractions to slow down, but consuming a large meal helps to occupy abdominal space helping to force the expulsion of uterine contents, hastening delivery and shortening hospitalization. 
Although labor is a continuous process it is divided into four functional stages  The first stage is the interval between the onset of labor and full cervical dilation (10 cm).  The first stage is further divided into two phases.  The latent phase encompasses cervical effacement and early dilation.  The second is the active phase, during which more rapid cervical dilation occurs, usually beginning at approximately 4 cm.  In the first stage of labor fetal heart rate and contractions are monitored.  The second stage encompasses complete cervical dilation through the delivery of the infant.  Once the second stage of labor has been reached (i.e. complete or 10 cm, cervical dilation, voluntary maternal effort (pushing) can be added to the involuntary contractile forces of the uterus to facilitate delivery of the fetus.  In a normal delivery the fetal head crowns and distends the perineum.  During this stage the fetal head may undergo molding, an alteration in the fetal cranial bones due to disparity between the fetal head and the bony pelvis.  Caput succedaneum is the edema of the fetal scalp caused by pressure on the fetal head by the cervix.  An extended second stage may last as long as 2 to 3 hours.   The dorsal lithotomy position (supine on back, legs bent at knees and elevated ) is a common position for vaginal delivery in the United States.  Other delivery positions (e.g., lateral, knee-chest, sitting) may also be used to advantage, especially for the normal spontaneous vaginal delivery.  Various delivery devices, such as a birthing chair or stool, may also be sed to advantage under similar circumstances.  By enlarging the vaginal outlet, an episiotomy facilitates delivery and may be indicated in cases of instrumental delivery and/or protracted or arrested descent.  Routine episiotomy is not a part of modern obstetric practice.  
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As the fetal head crowns (ie, distends the vaginal opening), it is delivered by extension to allow the smallest diameter of the fetal head to pass over the perineum, through a modified Ritgen maneuver, where, one hand is placed over the vertex while the other exerts pressure through the perineum to the fetal chin.  A sterile towel is used to avoid contamination.  After the head is delivered, nasal and oral suction is performed with a bulb syringe.  If meconium has been present, suctioning of the pharynx must also be accomplished.  The neck should then be evaluated for the possible presence of a nuchal cord, which should be reduced over the fetal head if possible.  If the cord is tight, it may be doubly clamped and cut.  After delivery of the head, the shoulders descend and rotate to a position in the anterio-posterior diameter of the pelvis.  The attendant's hands are placed on the chin and vertex, applying gentle downward pressure, thus delivering the anterior should.  To avoid injury to the brachial plexus, are is taken not to put excessive force on the neck.  The posterior should is then delivered by upward traction on the fetal head.  Delivery of the body now occurs easily.  The fetus is then cradled in the attendant's arms, with the head down to maximize drainage of secretions to the oropharynx.  Further suctioning is accomplished before clamping the umbilical cord.  Is the newborn is stable, he or she may remain with the mother to stat bonding and/or first breast nippling.  If the newborn is in some manner unstable, transfer to a radiant warmer and further pediatric care is indicated.  
The third stage begins immediately after delivery of the infant and ends with the delivery of the placenta within 30 minutes.  Immediately after delivery of the infant, the uterus significantly decreases in size.  Blood for the umbilical cord should be obtained and sent for type and Rh testing and arterial blood gas determination.  Delivery of the placenta is imminent when the uterus rises in the abdomen, becoming globular in configuration, indicating that the placenta has separated and has entered the lower uterine segment; a gush of blood and/or "lengthening" of the umbilical cord also occur  these are the three classic signs of placental separation  Pulling the placenta from the uterus by excess traction on the cord may result in inversion of the uterus, an obstetric emergency associated with profound blood loss and shock.  Instead, it is appropriate to wait for spontaneous extrusion of the placenta, sometimes up to 30 minutes.  If spontaneous placental separation does not occur, or as a routine for some physicians, the placenta may be removed manually by passing a hand into the uterine cavity and sing the side of the hand to develop a cleavage plane between the placenta and the uterine wall.  The placenta can then be manually removed.  Sufficient analgesia should be employed for this maneuver.  Lacerations of the birth canal, if present are repaired with an absorbable suture.  Vacuum extraction is sometimes used in lieu of obstetric forceps.  Lacerations can involve the vagina mucosa in the first degree, the underlying fascia or muscles in the second degree, the anal sphincter in the third degree and extend through rectal mucosa in the fourth degree.  Lacerations are repaired with sutures.  Cesarean section now accounts for up to 15%-30% of births in some obstetric units.  The rate of cesarean section was less than 5% until 1965.  With the increasing tendency to attempt vaginal birth after cesarean section with success rates of 70% to 75%, fewer cesarean sections are now being performed for this indication.  The maternal mortality rate associated with cesarean delivery is two to four times that of a vaginal birth (i.e., 1 per 2,500 to 2 per 5,000 operations).  The fourth stage of labor is defined as the immediate postpartum period of approximately 2 hours after delivery of the placenta during which time the patient undergoes significant physiologic adjustment.  For the first hour or so after delivery, the likelihood of serious postpartum complications is greatest.  Postpartum uterine hemorrhage occurs in approximately 1% of patients  Both caput and molding resolve in the first few days of life.  
Many patients have prepared for labor using childbirth education classes, during which time they are taught techniques of relaxation to deal with the pain of labor contraction.  Some patients find the use of narcotic analgesics to be helpful adjuncts to these measures.  In the doses typically given during labor, neonatal depression is not a major concern.  Commonly used medications include the narcotic meperidine (Demerol; 5 to 20 g sow IV pq 2-3 h or 25 to 75 IM q 3-4 h) and the synthetic opioid agonist-antagonist butorphanol tartrate (Stadol; 1 to 2 mg slow IV pq 3-4 h).  The anesthetic technique that provides back relief during labor is the epidural block.  Spinal anesthetic is usually used for abdominal delivery, although on occasion it is performed for a difficult forceps delivery.  A pudendal block with local anesthesia can be administered easily at the time of delivery to provide perineal anesthesia for a vaginal delivery. General anesthesia is reserved only for different operative deliveries and cesarean sections in selected cases (Beckmann et al '02: 103-109).  Narcotic addiction a leading cause of postpartal death and mother's must be prepared to tolerate up to a week of insomnia, to avoid an untimely death from opiate overdose.
The length of labor is not fixed, for some women it can be 4 hours and for others 36, the length has been greatly shortened as the result of modern active and induced labor management from 13 hours in 1948 to 5 hours in 1980.  In the second stage, the baby is pushed through the opened cervix and through the vagina, or birth canal, out of the mother’s body.  This is the “delivery”.  This stage takes around fifty minutes for a first birth or 20 minutes for every subsequent birth.  The third stage is the expulsion of the placenta or “afterbirth”.  This stage takes almost no time and if any placenta has not separated spontaneously by the time of the delivery of the infant after five minutes the placenta is manually removed (Rothman 2007).  When a woman is upright, each contraction presses the baby down against her cervix, opening up the birth passage.  When she is lying down, the weight of the baby presses on her spine, accomplishing nothing but increase her discomfort.  Doctors prefer women lying on their back because it gives them complete access, women on the hand feel like beached whales and the baby must often be manipulated to get it out of the birth canal without the help of gravity.  Even under optimal conditions labor is painful but it is not necessarily the defining experience of giving birth.  Pain is managed either with chemical pharmacological techniques or with physical contact and comfort.  Usually medicine is prescribed after the worst pain has passed.  Most women report late labor “transition” as the most painful part and the “delivery” actually pushing the baby out, as not as painful and often quite pleasant or exciting (Rothman 2007). 
 

There are four types of births.  First, spontaneous vaginal birth—the baby is born through the vagina, usually with only guidance and assistance by the doctor or midwife.  Second, vacuum-assisted vaginal birth—a suction (vacuum) device is placed on the baby’s head to help the baby’s body transit the birth canal.  Third, forceps-assisted vaginal birth—instruments called forceps are placed around the presenting part (usually the baby’s head), allowing the doctor to complete a difficult delivery. Fourth, cesarean birth (abdominal delivery)—a major surgical procedure requiring anesthesia and a recovery period. The cesarean section rate increased from slightly over 5% in 1970 to 29.1% in 2004 (Rothman 2007). The cesarean rate in other parts of the world varies greatly (Torpy, Lynm & Glass 2005).  Alternatively, there are two types of births, home births and hospital births, or the midwifery model and medical model.  The difference between the models of pregnancy developed by obstetrics and the home birth movement and midwifery are based upon their underlying ideologies and self interest.  Medicine has to emphasize the disease-like nature of pregnancy, its riskiness in order to justify medical management.  Midwifery, in contrast, has to emphasize the normal nature of pregnancy in order to justify non-medical control in a society in which medicine has a monopoly on illness management (Rothman 2007).  Laws specifically prohibit direct-entry midwifery, without a nursing license, in ten states, but licensure or some other form of state registration or certification is available to midwives in only 23 states.  Midwives can receive Medicaid reimbursement for home birth in only ten of these states.  Generally midwives do the delivery and the doctor is for any complications (Simond 2007). 
99% of American births take place in the hospital and 92% of births are attended by a medical doctor.  More than 70 % of US women receive epidural anesthesia for pain relief during labor (Norman & Rothman 2007).  Women who give birth during the day are much more likely to have obstetric interventions than those who give birth during the “off peak” hours of 2 am to 8 am.  Women who gave birth during peak hospital hours were 43% more likely to have forceps or vacuum extraction, 86% more likely to have drug induced labors and 10% more likely to have an episiotomy.  Episiotomies is done to prevent tearing of the perineum by cutting it surgically, although still the most widely performed surgical procedure on women, every few years new studies show that they cause rather than prevent such gynecological conditions as prolapsed uteri, tears in the vaginal wall (Rothman 2001). Evidence does not support maternal benefits traditionally ascribed to routine episiotomy. In fact, outcomes with episiotomy can be considered worse since some proportion of women who would have had lesser injury instead had a surgical incision.   Although obstetricians often watch the clock it is not part of the midwifery approach.  Physicians control birth in hospitals because it is done in their territory under their expertise.  As the senior professionals around they control all the other workers and the patients (Rothman 2007).  The presence of a doula, birth attendant, tends to reduce the overall cesarean rate by roughly 45%, length of labor by 25%, oxytocin use by 50%, pain medication by 31%, the need for forceps by 34%, and requests for epidurals by 10-60% (Norman & Rothman 2007).

Normal pregnancy lasts from 38 to 42 weeks, which is considered "term".  A patient who has not delivered by the completion of the 42nd week is said to be post-term.  This condition occurs in approximately 8% to 10% of pregnancies and carries with it an increased risk of adverse outcome.  The most common cause is inaccurate calculation of gestational age or inadequate prenatal care.  Approximately 50% of patients having one post-term pregnancy will experience prolonged pregnancy with the next gestation.  Approximately 20% of truly post-term newborns demonstrate some elements of dymaturity, or postmaturity syndrome.  Dysmature infants often are growth restricted and have loss of sub-cutaneous fat, giving the child a wizened, elderly appearance.  Long nails, scaling epidermis and meconium staining of the nails, skin and umbilical cord are also seen.  Approximately 25% of prolonged pregnancies result in macrosomic infant (i.e. birth weight >4000 or 4500 g).  Amniotic fluid volume reaches its maximal amount of approximately  liter at 36 to 37 weeks gestation and thereafter diminishes to an average of less than half that at 42 weeks.  The diminished amniotic fluid volume, or oligohydramnios, is largely responsible for the increased fetal stress and non-reassuring fetal status.  The diagnosis of post term pregnancy rests on the establishment of the correct gestational age.  Once a patient approaches 41 weeks' gestation (1 week past her due date) the management options are either to induce labor or to continue surveillance of fetal well-being until spontaneous labor occurs.  Most physicians believe that delivery should be effected by either 42 or 43 weeks.  Induction of labor can be attempted using intravenous oxytocin (Pitocin) or prostaglandin vaginal suppositories (Prostin; carboprost tromethamine).  In some patients, if the cervix is quite unfavorable, cervical "ripening" can be accelerated using an intra-cervical or intra-vaginal preparation of prostaglandin or laminaria, a hydrophilic device that dilates the cervix.  If the estimated fetal weight is >45000 to 5000 g cesarean section is often the appropriate mode of delivery.  Post-term patients are advised to come to the hospital immediately when labor pains commence (Beckmann et al '02: 297-301).         

Labor occurring prior to the completion of 37 week of gestation, or 259 days from the last menstrual period (LMP), is considered preterm labor.  Preterm labor is defined as the presence of regular uterine contractions, occurring with a frequently of 10 minutes or less between 20 and 36 weeks gestation, with each contraction lasting at least 30 seconds.  This uterine activity is accompanies by cervical effacement, cervical dilation and/or descent of the fetus into the pelvis.  Cervical length <2.5 cm before 32 weeks is associated wit higher risk of preterm birth.  About 10% of preterm births are in multiple gestations.  An increase in the concentration of fetal fibronectin (fFN) has been associated with preterm labor.  Ultrasound examination can be useful at determining the gestational age of the fetus.  The purpose of treating PTL is to delay delivery, if possible, until fetal maturity is attained  More than 50% of patients with preterm contractions have spontaneous resolution of abnormal uterine activity.  Therapy often begins with intravenous hydration, causing a cessation of uterine contractions, although its value in patients who are already well hydrated is controversial.   Fetal fibronectin (fFN) a glycoprotein involved in cell matrix adhesion is obtained from a cervical swab at time of speculum exam.   A Negative fFN is a strong predictor that preterm birth will not occur.  IV fluid hydration is the initial treatment, D5 half normal saline, 125 cc/hr.  Various tocolytic therapies; such as - magnesium sulfate, β-adrenergic agents (ritodrine, terbutaline), Prostaglandin synthase inhibitors (indomethacin), and Calcium-channel blockers (nifedipine) -  have been used but have not been clearly shown to prolong pregnancy beyond several days, if one is not effective use a different one.  Adverse side effects, can occur.  From 24 to 34 weeks management generally includes administration of certain steroids, such as betamethasone (Celestone), 12 mg IM x2 24 hours apart, to enhance pulmonary maturity to reduce RDS.  The salutatory effect for the fetus appear to wane after 7 days so therapy may be repeated weekly. Because tocolytic therapy is often unsuccessful, maternal transfer of  a woman in preterm labor (after stabilization) to a center with a neonatal intensive care unit (NICU) is highly advisable. It is customary to not initiate or to stop therapy at 35-36 week (Beckmann et al '02: 305-309). 
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Preterm birth resulting from preterm labor (PTL) is the most common cause of perinatal morbidity and mortality, seventy-five percent of neonatal deaths that are not due to congenital malformations are associated with premature labor and birth.  The 8% to 10% of babies born prematurely account for 60% to 75% of all perinatal morbidity and mortality in the United States.  Prematurity reflects gestational age, whereas low birth weight is based on the single parameter of weight usually 2500 g or less. A premature baby, or preemie, is born before the 37th week of pregnancy. Premature birth occurs in between 8 percent to 10 percent of all pregnancies in the United States. Babies born weighing less than 5 pounds, 8 ounces (2,500 grams) are considered low birth-weight. Low birth-weight babies are at increased risk of serious health problems as newborns, lasting disabilities and even death. The 2012 nationwide rate for premature babies dropped to 11.5%, a 15-year low, according to theMarch of Dimes Premature Birth Report Card published Friday. The number rose from the 1980s until 2006, but once leveled off at 11.5% in 1998.  Almost half a million U.S. babies are born prematurely, or before 37 completed weeks of pregnancy. They are at higher risk for experiencing health problems, including apnea, respiratory distress syndrome, and anemia, than babies born later. The United States has the worst premature birth rate out of 30 industrialized countries.  Without the recent decreasing rates, 176,000 more babies would have been born preterm.  The March of Dimes is leading the Prematurity Campaign to reduce the nation’s preterm birth rate to 9.6% by 2020. The interim goal is to decrease the number by 8% before the start of 2015. Every state, as well as Washington, D.C., and Puerto Rico, agreed to work toward the goal (Richinick '13).  The need for these units have become generally recognized over the last 30 years.  Almost all of these babies are nursed in individual incubators.  The aim in western Europe and North America is to produce a neonatal surgical unit for every 3 million people and in practice this means that each Area Health board supports one unit.  With rapid medically-supervised transport in a portable incubator, these babies can be safely transferred considerable distances.  
Premature rupture of membranes (PROM) is defined as rupture of the chorioamniotic membrane 

before the onset of labor.  PROM occur in approximately 10% to 15% of all pregnancies.  PROM is associated with about 10% of term pregnancies (37 week gestational age or more) and is generally followed by the onset of labor.  The primary risk of PROM is preterm labor and delivery, with about 75% of patients delivering within one week.  Preterm PROM is associated in about 30% of preterm delivery.  PROM is associated with RDS, hemorrhage, necrotizing entrocolitis and infection.  Mid-trimester preterm PROM between 16 and 26 weeks gestational age complicate about 1% of all pregnancies.  Nowadays, survival is increasingly likely in the 24-26 week group, although the morbidities of extreme prematurity in this groups of neonate are more substantial and frequent in inverse proportion to gestational age.  Oligohydramnios is associated with incomplete alveolar development that turns into pulmonary hypoplasia that cannot be adequately ventilated and succumb to hypoxia and barotrauma.  Chorioamnionitis poses a major threat to the mother and may cause fetal sepsis.  Patient with intra-amniotic infection can experience significant fever (>100.5°F), tachycardia (maternal and fetal), and uterine tenderness, later amniotic fluid passes through the vagina. The Nitrazine test uses pH to distinguish amniotic fluid from urine and vaginal secretions.  Amniotic fluid is quite alkaline, having a pH above 7.0; vaginal excretions in normal pregnancy usually have pH values of less than 6.0.  Ultrasound can be helpful in evaluating the possibility of rupture of membranes.  Once the diagnosis is made, treatment consists of antibiotic therapy and prompt delivery by induction or augmentation of labor if needed.   If PROM occurs at term (37 weeks gestational age or more), spontaneous labor will ensue in 90% of women within about 24 hours.  Between term and about 28 weeks gestational age, about 50% labor within 2 hours and 80% within one week, while only 50% of patients whose gestational age is 24-28 weeks labor within one week of PROM.  The induction of labor at any time after presentation of PROM is also considered appropriate with informed consent.  To enhance fetal pulmonary maturity in patients with preterm PROM, corticosteroid therapy (such as betamethasone) is generally recommended in patients whose gestational age is 32 weeks or less (Beckmann et al '02: 313-317).  Antibiotic regiments for premature rupture of membranes includes (1) ampicillin (Omnipen, Principen, Totacillin), erythromycin (E-Mycin, E.E.S., Ery-Tab, Eryc, EryPed, Ilosone), amoxicillin (Amoxil, Biomox, Polymox, Trimox, Wyox) (2) Ampicillin/sulbactam (Unasyn) and amoxicillin/clavulanate (Augmentin).  Antibiotics prolong latency period and decrease risk of chorioamnionitis and neonatal sepsis (Wright, Wyatt, Lin & Goodenberger '03: 18-20).
Colonization by Group B Streptococcus (GBBS or Streptococcus agalactiae) are common intrapartum infections of the genitourinary and GI tracts.  10-30% of pregnant women are colonized with GBBS.  Vertical transmission at delivery results in serious neonatal morbidity and mortality.  With early onset of disease <7 days from delivery sepsis with respiratory failure causes 25% mortality. Late-onset disease >7 days after birth results in meningitis, 50% vertical transmission and 50% nosocomial spread.    All patients should have GBBS culture of vagina and rectum at 35-37 weeks.  Patients with positive cultures are treated during labor with IV antibiotics. IV antibiotic treatment is thought ineffective.  The preferred regimen is Penicillin G 5 million U and then 2.5 million IV g4h, alternate is Ampicillin (Omnipen, Principen, Totacillin 2g then 1g IV, the non-anaphylactoid penicillin allergy treatment is Cefazolin (Ancef) 1g IV q8h.  The anaphylactoid penicillin allergy medicine with GBBS sensitivities at 34-36 weeks are Clindamnycin (Cleocin Oral, CleocinT) 900 mg IV q8h, Erythromycin (E-Mycin, E.E.S. Ery-Tab, Eryc, EryPed, Ilosone) 500 mg IV q8h.  For Clindamycin and erythromycin resistant GBBS Vancomycin (Lyphocin, Vancocin Hcl, Vancocin Hcl Pulules, Vancoled, Vancomycin HCl 1g IV q12h  (Wright et al '03: 116-118).  Use of metronidazole for trichomoniasis is contraindicated during the first trimester; the manufacturer makes no further recommendations regarding use during pregnancy (Sorenson et al '99).  Metronidazole is present in human milk at levels similar to maternal serum levels, and infant serum levels can be similar to infant therapeutic levels. Alternatively, nursing mothers may pump and discard their milk for 24 hours after metronidazole therapy and feed their infants stored human milk or formula (Erickson '81).     
When there is uteroplacental insufficiency, inadequate fetal oxygenation causes a switch from fetal aerobic to fetal anaerobic metabolism, resulting in the production of lactate and progressive fetal acidosis, compounding the deleterious effects of fetal hypoxia.  With progressive hypoxia, late decelerations develop and with the addition of acidosis there is loss of beat-to-beat variability.  Brain and myocardial damage follow, with subsequent high risk of other end-organ damage.   In general, if there is evidence of progressive fetal hypoxia and acidosis in a situation where the time of vaginal delivery is remote, operative delivery by cesarean section is indicated for fetal reasons.  In general a scalp pH greater than 7.24 is reassuring.  Chorioamnionitis is typically a poly-microbial infection of the fetal membranes that can cause preterm labor, PROM, dysfunctional labor, and neonatal sepsis.  Fever, maternal and fetal tachycardia, uterine tenderness, malodorous amniotic discharge, dysfunctional labor and leukocytosis are evident upon examination.  Diagnosis is made by amnioentisis – culture, Gram's stain, leukocyte count and glucose level.  Management is by antibiotic treatment and delivery, augmentation of labor for term and preterm patients, C-section if dystocia develops.  The Antibiotic regimen is ampicillin 1-2 g IV q6h with gentamycin 2 mg/kg loading dose, then 1.5 mg/kg q8h.  There is an increased risk of postpartum endomyometritis.  Cord prolapse is an obstetric emergency when the umbilical cord protrudes through the cervix below fetal presenting part.  Cord occlusion and fetal hypoxia result.  Fetal presenting part should be elevated during vaginal exam and emergent c-section (Wright et al “03: 118-120).  
Passage of meconium occurs in 10-15% of pregnancies.  If meconium is present in the amniotic fluid perinatal morbidity is increased by 5% to 10%.  In some fetuses, meconium passage may signal fetal hypoxia and gasping.  Meconium aspiration can cause mechanical obstruction of bronchial tree and chemical pneumonitis.  Diagnosis is made by identification of green-strained amniotic fluid at time of membrane rupture.  While awaiting vaginal delivery or while preparing for cesarean delivery, one or more of the following steps is appropriate.  (a) discontinue oxytocin infusion that may have been started for induction or augmentation, (b) administered oxygen to the mother, usually 5 to 6 L/min by face mask; (c) check the maternal blood pressure, treating any hypotension with intravenous fluids and, if needed, pressors such as ephedrine; (d) change the maternal position to left lateral position to decrease uterine pressure on the great vessels and thereby increase blood return to the heart, cardiac output and utero-placental blood flow; and (e) consider "intrauterine resuscitation" using an intravenous tocolytic (such as the β-sympathomimetic terbutaline, 0.25 mg I.V.P. or S.C.) to relax the uterine tone and slow the contraction rate thereby increasing utero-placental blood flow.  Umbilical arterial and venous blood gases should be drawn immediately after the delivery from the cord attached to the placenta before placental separation.  The data will help in the management of the newborn and shed light on the results of intrapartum interventions (Beckman et al '02: 134-139).  Fetal lung maturity (FLM) should be documented for elective deliveries before 39 weeks.  Amniotic fluid should be obtained by amniocentesis.  Cascade system used when sequential tests of FLM are performed.  If any test is positive, no further testing is necessary.  If the Lecithin-sphingo-myelin ratio is > 2.0 the result is positive, but there may be blood and meconium interference.  If the Phosphatidylglycerol is positive the birth is not affected by blood or meconium.  A positive Foam stability index is >47-48 blood and meconium may interfere.  Tdx-fetal lung maturity is positive >50 and is often the first line test (Wright '03: 101-104).
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Abnormal labor, or dystocia, results when anatomic or functional abnormalities of the fetus, the maternal bony pelvis, the uterus and cervix, and/or a combination of these interfere with the normal course of labor and delivery.  More than one fourth of all cesarean deliveries are performed for this indication.  Abnormal labor describes complications of the normal labor process: slower-than-normal progress protraction disorder) or a cessation of progress (arrest disorder).  Breech presentation occurs in about 2% of singleton deliveries at term and more frequently in the early third and second trimesters.  In addition to prematurity, other conditions associated with breech presentation include multiple pregnancy, polydyramnios, hydroencephaly, anencephaly, uterine anomalies, and uterine tumors.  The morbidity and mortality rates for mother and fetus, are higher in the breech than in the cephalic presentation.  Techniques of operative delivery include obstetric forceps, vacuum extraction, and cesarean delivery.  Forceps are primarily used to supply traction to the fetal head to augment the forces expelling the fetus when the mother's voluntary efforts in conjunction with uterine contractions are insufficient to delivery the infant.  Forceps may also be used to control delivery of the fetal head, thereby avoiding nay potentially precipitous delivery of the fetal head.  Proper application of obstetric forceps by an experienced clinician is necessary to avoid the potential risk of trauma to both the maternal birth canal and the fetal head.  If the fetal head is asynclitic (turned to one side) or if the fetal head is extended, a larger cephalic diameter or presented to the pelvis, thereby increasing the possibility of dystocia.  A brow presentation (occurring about 1 in 3000) deliveries) typically converts to either a vertes or face presentation, but may cause dystocia requiring cesarian delivery.  Likewise, a face presentation (about 1 in 600 to 1000 deliveries) requires cesarean delivery in most cases, although a mentum anterior presentation (chin toward mother's abdomen) may be delivered vaginally.   Cephalic, head presentations, can be Vertex (occiput) head flexed against fetal chest; face: fetal neck extended, or breech presentation with fetal buttocks or lower extremity present (Wright et al '03: 109).  
Persistent occiput posterior positions are also associated with longer labors (approximately 1 hour in multiparous patients and 2 hours in nulliparous patients).  Shoulder dystocia occurs in 1-4% of pregnancies, fetal should becomes impacted after delivery of fetal head, causing neonatal morbidity, clavicular and brachial plexus injuries, >50% haven o risk factors and fetal weights <4000g. Management of should dystocia involves several maneuvers. McRobert's maneuver: flexing mother's legs against her chest may free impacted fetal shoulder.  Wood's screw maneuver: rotation of posterior should 180 degrees to aid release of anterior should.  Rubin's maneuver: compressing either of neonate's shoulders toward chest.  Zavanelli maneuver: replacing neonatal head into maternal pelvis with emergent c-section.  Delivery of posterior arm usually free anterior shoulder but often causes clavicular fracture.  Transverse lie occurs in 1 in 360 deliveries often with a shoulder presentation.  In compound presentations, when one or more limbs prolapse alongside the presenting part (about 1 in 700 deliveries) the extremity usually retracts (either spontaneously or with manual assistance) as labor continues.  When it does not, or in the 15% to 20% of compound presentation associated with umbilical cord prolapse, cesarean delivery is required.  Occiput posterior position is usually manually rotated to occiput anterior. Attempts at rotating Occiput transverse position comes with an increased risk for fetal morbidity and c-section is usually indicated.  When dystocia caused by the fetal position cannot be corrected either manually or with instruments, cesarean delivery is appropriate.  Fetal anomalies, including hydrocephaly and soft tissue tumors, may also cause dystocia.  A latent phase of labor exceeding 20 hours in a nulliparous patient or 14 hours in a multiparous patient is abnormal.  The causes of such a prolonged latent phase of labor include abnormal fetal position, "unripe" cervix when labor commences, administration of excess anesthesia, feto-pelvic disproportion, and  dysfunctional/ ineffective uterine contractions.  
A prolonged latent phase does not necessarily herald an abnormal active phase of labor and may be false labor.  A prolonged active phase in the premi-gravi patient lasts longer than 12 hours or has a rate of cervical dilation of less than 1.2 cm/hr; for a multipara, 1.5 cm/ht.  Causes of a prolonged active phase include fetal malposition, feto-pelvic disproportion, excess use of sedation, inadequate contractions, and rupture of the fetal membranes before the onset of active labor.  Risk factors for malpresentation are fetal anomalies, placenta previa, polyhydramnios, macrosomia, uterine malformations, multiparity, pelvic neoplasms, prematurity and multiple gestation.  In the absence of non-reassuring fetal status, slow cervical dilation poses no threat to mother or fetus and can be allowed to progress.  Secondary arrest of dilation should be promptly assessed and acted upon.  Secondary arrest of dilation occurs when cervical dilation during the active phase of labor stops for 2 hours or more.  An arrest of descent over a 2 hour period is suggestive of either cephalopelvic disproportion or ineffective uterine contractions and often require c-section.  Pelvic inlet is measured diagonally conjugate from sacral promontory to the lower border of symphysis pubis – normal diagonal conjugate is >11.5 cm.  Normal pelvic outlet, measured as the distance between ischial tuberosities – normal ischial tuberosity distance >8cm (Beckman et al '02: 125-127, 114-121)(Wright et al '03: 105-115)  
Induction of labor is the stimulation of the uterine contractions before the spontaneous onset of labor, with the goal of achieving delivery.  Stimulation of labor is usually carried out with intravenous oxytocin (Pitocin) administered as an intravenous piggyback solution by means of a metered pump to administer 1000 ml D5LR in an initial IV infusion, a piggyback infusion of 20 U oxytocin in 1000 ml 0.9 N/S, with aa low does interval and increment for increasing infusion rate of 1 mU q 30 min with a maximum infusion rate of 15-20 mU/min or regular dose of 1-2 mU q 15-30 minutes with maximum infusion rate of three contraction/10 minutes with no upper limit on infusion rate.  When a cervix is not favorable, intra-vaginal prostaglandin E2 gel (dinoprostone) has been used to ripen the cervix and labor often ensures without the need of oxytocin stimulation.  Diosprotone is available in a retrievable polyester tape (Cervidil or as a gel (Prepidil) with an insertion applicator.  The former contains 10 mg dinoprostone, designed to release approximately 0.3 mg/hr over a 12 hour application.  The tape can be removed if active labor ensues or if non-reassuring fetal or maternal events occur.  The latter is designed for a 0.5 mg dose of gel that is given in shorter intervals, usually 4-6 hours.  Prostaglandins are contraindicated in patients with asthma.  Misoprostol is another cervical ripening agent as is insertion of laminaria, made from the stems of the seaweed Laminaria japonica, a synthetic form is also available. In the past a two hour second phase was indication for cesarean but now mother's continue pushing. As long as both mother and fetus are doing well, the second stage of labor does not have to be concluded in any specific time frame.  Should disproportion exist, no amount of extra time allotted to the second stage will allow vaginal delivery and cesarean delivery is necessary.  
Oxytocin may be used to improve the frequency and strength of contractions.  Alternate positions may facilitate delivery.  Prolonged labor can have deleterious effects on both fetus and mother.  Maternal risks include infection, maternal exhaustion, lacerations, and uterine atony with possible hemorrhage.  Maternal soft tissue injury to the lower genital tract and fetal trauma are risks posed by operative delivery.  Fetal risks of prolonged labor include asphyxia, trauma from difficult deliveries, and infection.  Fetuses who inhale meconium-stained fluid during labor or from the nasopharynx just after birth may suffer meconium aspiration syndrome, which includes both mechanical obstruction and chemical pneumonitis from the meconium material.  Amnio-infusion, by which a normal saline solution is slowly infused through a tube inserted into the uterine cavity, washing meconium-stained fluid out and replacing it with the saline solution, may be used.  As the head is delivers, but before delivery of the fetal chest, careful suctioning of the nasopharynx and oropharynx should be performed.  Postpartum examination of the area below the vocal cords of the neonate with a laryngoscope and suctioning out of meconium below the newborn's vocal cords, using an endotracheal tube, are also recommended procedures (Beckman et al '02: 121).
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Forceps and vacuum delivery are often used.  Elective forceps are considered safe but there is an increased risk of perineal trauma and maternal hematomas.  Maternal indications for a forceps delivery are cardiopulmonary disease, neurologic disease, infection, maternal exhaustion, prolonged second stage of labor, fetal distress and non-reassuring fetal status.  The prerequisites for a forceps delivery are that the head must be engaged in a vertex presentation, the position must be known, cervix completely dilated, membranes ruptured, adequate pelvis, adequate anesthesia and bladder emptied. To apply forceps the right hand is placed between fetal head and left side of maternal pelvis.  Left blade then introduced with left hand into the left side of the maternal pelvis.  Left blade gently guided into place.  Left hand then placed between right maternal pelvic wall and the fetal head.  Right blade then introduced with right hand into right side of maternal pelvis.  Gentle horizontal traction is applied until head bulges at perineum.  Outlet forceps are used when the scalp is visible at introitus without labial separation.  Fetal skull has reached the pelvic floor.  Sagittal suture is in anteroposterior diameter or right or left occiput anterior or posterior position.  Fetal head is at or on perineum.  Rotation is not >45 degrees.  Midforceps are used when the station is above +2 cm but head is engaged.  Handles are gently elevated until infant's head delivers.  Forceps are then disengaged.  Vacuum extraction indications and preparations are similar to forceps but complications are cephalohematoma (14-16%), subgaleal hematomas, intracranial hemorrhage, neonatal hyperbilirubinemia, and retinal hemorrhage.  To apply the cup is placed over the sagittal suture anterior to posterior fontanelle.  Placement verified.  Suction is then applied and traction affected with maternal expulsive efforts.  Dislodgment of the cap is a common cause of failure. Dislodgment is minimized by gently anchoring cup against fetal head with operator's hand during traction (Wright et al '03: 121-124).
Placement of Epidural
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Regional epidural anesthesia is commonly used during labor.  It is considered safe, 98-99% effective at pain relief, the risk of paralysis is very, very small and side effects may include hypotension, headaches and urinary retention.  In the first-stage pain results from uterine contraction and cervical dilation affecting the visceral afferent fibers T-10 through L-1.  In the second-stage pain results from distention of the genital tract affecting the pudendal nerve S-2 through S-4.  IV analgesic are commonly administered early in labor.  Complications are hypotension, nausea and vomiting.  Neonatal neurologic and respiratory depression occur if delivery occurs before opioid affects are relieved.  Common agents are Butophanol (Stadol) 1-2 mg IV or IM q3-4h, Nalbuphine (Nubain) 10 mg IV or Imq3-6h, Meperidine (Demerol) 25-50 mg IV q3-4h, Fentanyl sublimase 50-100 µg q1h.  Neonatal respiratory depression, from opiate overdose, is treated with the opiate agonist naloxone (0.1 mg/kg IV).  Fentanyl is generally the opioid of choice because its lipophilicity results in excellent immediate muopioid receptor agonism in the neuraxis and minimal central side effects. Bupivacaine is the local anesthetic of choice because, in comparison with other local anesthetics, it preferentially blocks sensory over motor nerves, preserving lower extremity and abdominal muscle strength. 
Epidural anesthesia is the most popular method of pain relief during labor. Women request an epidural more than any other method of pain relief. More than 50% of women giving birth at hospitals use epidural anesthesia.  Epidurals provide regional anesthesia.  Epidurals are administered by catheter to the L2-L3, L3-L4, or L4-L5.   The epidural space is a potential space in the neuraxis deep (anterior) to the ligamentum flavum and shallow (posterior) to the dura mater. Anesthesiologists use a loss-of-resistance technique to determine when the tip of a hollow epidural needle is sited just anterior to the thick ligamentum flavum and in the epidural space. When the tip of the epidural needle lies within a ligament, injection of air or saline is difficult. Upon entry into the epidural space, this resistance to injection is lost. An epidural catheter is then threaded 3 to 5 cm into the epidural space . After the catheter is sited, epidural drugs are injected and slowly soak into the nerve roots of the low thoracic, lumbar, and sacral spine, providing analgesia within about 20 minutes (Arendt & Segal '08).  Complications may result from hypotension, systemic toxicity, total spinal blockade, post-puncture headache, epidural abscess, hematoma, and meningitis.  Management of hypotension is with a bolus of 500-1000 cc of normal saline and Ephedrine (5-10 mg IV) is administered before epidural placement.  Fetal decelerations often occur during hypotension.  Systemic toxicity can cause dizziness, metallic taste, tinnitus and convulsions followed by cardiovascular symptoms of hypotension and arrhythmias.  Epinephrine is given before the epidural.  Total spinal blockade can be secondary to injection into subarachnoid space.  Paralysis and respiratory failure may occur.  Postpuncture headache is treated with bed rest, caffeine and blood patch.  Urinary retention is common.  The effect of epidural on the progress of labor is debated.  Injection of opioids into the spinal (intrathecal) space is common for c-sections, and may be used for vaginal delivery  with contraindications and complications similar to epidural anesthesia.  Pudendal block may provide adequate analgesia for vaginal delivery.  7-10 mL of 1% lidocaine is injected into each pudendal nerve.  The needle tip is placed below the ischial spine.  Aspirate before injection to ensure the pudendal artery is not entered  (Wright et al : 03: 125-128).
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A Cesarean section (C-section) is surgery to deliver a baby through an incision in the mother's abdomen and uterus.  In the United States, almost one in three women has their babies this way. Some C-sections are planned, but many are done when unexpected problems happen during delivery. Reasons for a C-section may include: Health problems in the mother. The mother carrying more than one baby. The size or position of the baby. The baby's health is in danger. Labor is not moving along as it should, contractions may not open the cervix enough for the baby to move into the vagina.  Problems with the placenta.  A large baby. Breech presentation.  Maternal infections such human immunideficiency virus or herpes.  Maternal health conditions such as hypertension or diabetes.  The surgery is relatively safe for mother and baby. Still, it is major surgery and carries risks. It also takes longer to recover from a C-section than from vaginal birth. It can raise the risk of having difficulties with future pregnancies. Some women may have problems attempting a vaginal birth later. Still, many women are able to have a vaginal birth after cesarean (VBAC).  The mother is given either general anesthesia, an epidural block, or a spinal block. If general anesthesia is used, the mother will not be awake during the delivery. An epidural block numbs the lower half of the body. An injection is made into a space in the spine in the lower back. A small tube may be inserted into this space so that more of the drug can be given through the tube later, if needed. A spinal block also numbs the lower half of the body. A spinal block is received in the same way as an epidural block, but the drug is injected directly into the spinal fluid. 
An incision is made through the skin and the wall of the abdomen. The skin incision may be transverse (horizontal or “bikini”) or vertical, near the pubic hairline. The muscles in the abdomen are separated and may not need to be cut. Another incision will be made in the wall of the uterus. The incision in the wall of the uterus also will be either transverse or vertical. The baby will be delivered through the incisions, the umbilical cord will be cut, and then the placenta will be removed. The uterus will be closed with stitches that will dissolve in the body. Stitches or staples are used to close your abdominal skin.  The incision made in the uterine wall for cesarean birth may be transverse (left) or vertical (right). The type of incision made in the skin may not be the same type of incision made in the uterus.
If awake for the surgery, the mother can probably hold her baby and begin breastfeeding, right away. The mother's blood pressure, pulse rate, breathing rate, amount of bleeding, and abdomen will be checked regularly. The mother may need to stay in bed for a while. The first few times the mother gets out of bed, a nurse or other adult should help.  Soon after surgery, the catheter is removed from the bladder. The abdominal incision will be sore for the first few days. A doctor can prescribe pain medication after the anesthesia wears off. A heating pad may be helpful. There are many different ways to control pain. Talk to your health care provider about the options – marijuana is much safer than opiates that seem to be the leading cause of post-partal death within 42 days or one year after delivery.  A hospital stay after a cesarean birth usually is 2–4 days. The length of stay depends on the reason for the cesarean birth and on how long it takes for the body to recover. After discharge special care must be taken to limit activities. While recovering the following things may happen: Mild cramping, especially if you are breastfeeding. Bleeding or discharge for about 4–6 weeks. Bleeding with clots and cramps. Pain in the incision. To prevent infection, for a few weeks after the cesarean birth the mother should not have sex and nothing should be placed in the vagina. Allow time to heal before doing any strenuous activity. Call a health care provider if experiencing fever, heavy bleeding, or the pain gets worse (ACOG '15). 
2.4 Postpartum
Ninety percent of the over 4 million deliveries in the United States each year occur in hospitals equipped with sophisticated nurseries that include neonatologists.  Resuscitative efforts may be necessary in up to 5% of all cases of cesarean delivery and 2% of vaginal deliveries.  Once the newborn has been delivered, it is transported to the warming unit, which is equipped with a radiant heat source.  The neonate is dried well to minimize evaporation and drop in core temperature.  The nose and oropharynx are suctioned once again as the infant is placed in the supine position with the head lowered and turned to one side.  The newborn is expected to both breathe and cry within the first 30 seconds of life.  The initial evaluation of the infant is carried out at 1 and 5 minutes, and every 5 minutes until 20 minutes or until two scores of 8 or greater are obtained using the Apgar scoring system.  Severely depressed infants with Apgar scores of less than 4 are immediately subjected to resuscitation efforts, which may include endotracheal intubation and suctioning with the possible use of positive pressure oxygen.  Acidemia is generally accepted as an increase in hydrogen ion concentration in an umbilical arterial sample resulting in a pH of less than 7.20.  Devised in 1952 by Dr. Virginia Apgar, an anesthesiologist, Apgar scores are a widely used measure of fetal status immediately after delivery to determine the need for resuscitation.  Five factors are rated on a three-point scale and the scores added, producing a final "Apgar" of 0 to 10.  The factors are heart rate, respiratory effort, muscle tone, reflex irritability and color.  A score of zero is assigned  if the heart rate is absent, respiratory effort is absent, muscle tone is flaccid, reflex irritability has no response, and the color is blue, pale.  A score of 1 is given if the heart rate is <100, respiratory effort is slow, irregular, muscle tone has some flexion of extremities, reflex irritability is a grimace, and color is pale body, blue extremities.  A score of 2 is given for a heart rate >100, respiratory effort good, crying, muscle tone in active motion, reflex irritability vigorous crying, and color completely pink (Beckman et al '02: 132, 133).

APGAR Scores

	
	0
	1
	2

	Heart rate
	Absent
	<100 bpm
	>100 bpm

	Respirations
	Absent
	Weak, hopoventilation
	Good, crying

	Muscle tone
	Limp
	Some flexion
	Active motion

	Reflect irritability
	No response
	Grimace
	Vigorous cry, withdrawal

	Color
	Blue or pale
	Body pink; extremities blue
	Completely pink


Source: Wright et al '03: 94 Table 24-2

The baseline fetal heart rate at term is defined as 120 to 160 beats per minute (bpm), with slightly higher rates in preterm fetuses.  Baseline fetal tachycardia is defined >160 bpm for 10 or more minutes, and may be classified as mild if the baseline is between 161 and 180 bpm and severe if more than 18 bpm.  Fetal tachycardia may be transient (usually <10 minutes) and without significance, although it is sometimes associated with situations that may require various interventions to avoid permanent fetal damage. Fetal tachycardia may be caused by maternal fever and infection, fetal infection fetal anemia, maternal thyrotoxicosis, feta tachyarrhthmias, maternal treatment wit sympathomimetic or parasympatholytic (e.g., atropine) drugs, fetal immaturity, or fetal hypoxia.    A fetal tachycardia coupled with increased maternal temperature should prompt administration of antipyretics to the mother.  If there is evidence of chorioamnionitis, antibiotic therapy is indicated.  Baseline fetal bradycardia is defined as less than 120 bpm for 10 or more minutes, and may be classified as moderate between 80 and 100 bpm and severe at less than 80 bpm.  Hearts rates between 100 and 119 bpm, are rarely associated with fetal compromise unless accompanied by other evidence of non-reassuring fetal status.  Fetal bradycardias may be associated with congenital heart block and with situations associated with severe fetal compromise such as placental abruption, fetal anoxia or maternal treatment with β-blockers (e.g., propranolol). A sinusoidal heart rate pattern is when the rate is 120 to 160 bpm, but there is a smooth, undulating pattern of 5 to 10 bpm.  The cause of this pattern has been associated with fetal anemia, Rh iso-immunization, newborns with significant compromise and sometimes after analgesic administration.  Fetal arrhythmias are seen in <1% of monitored labors, are usually transient and are diagnosed by fetal electrocardiography (ECG).

Normal fetal acid-base status is mirrored in the normal umbilical cord blood gas values at term.  Normal values: pH 7.34 +/- 0.15 venous and 7.34 +/- 0.15 arterial umbilical cord and 7.25-7.40 in the fetal scalp.  PO2 is 30 +/- 15 venous, 15 +/- 10 arterial and 15 +/- 10 fetal scalp.  PCO2 is 35 +/- 8 venous, 45 +/- 15 arterial and 45 +/- 15 fetal scalp.  Base deficit is 5 +/- 4 venous, 7 +/- 4 arterial and & +/- 4 fetal scalp (Beckman et al '02: 134-139)           

A newborn's first breath usually occurs 20 to 30 seconds after the appearance of the nose.  Within 90 seconds rhythmic respirations usually occur under the control of the medullary centers.  An infant heart rate of less than 100 is an indication for active, vigorous resuscitation.  Ventilatory pressure should maintained at between 25 to 30 cm H20 but if the lungs remain stiff, higher pressures may be necessary.  If meconium is present, an endotracheal tube should be used as a suction catheter.  Cardiac massage should be performed if the heart rate is less than 60/minute.  This is done by compressing the sternum two-thirds the distance to the vertebral column at a rate of 80 to 100 times a minute with the thumbs placed at the junction of the middle third of the body.  If pH determination shows evidence of metabolic acidosis, administer 2 to 3 ml of sodium bicarbonate into the umbilical vein and continue ventilation.  If the pH is below 7.10 despite ventilation, try to correct one-fourth of the metabolic component with the initial sodium bicarbonate. It is important to maintain blood volume, since 60 percent of asphyxiates in utero are volume depleted and the correction of acidosis may reveal unrecognized hypovolemia.  To detect hypovolemia, check arterial pressure, capillary filling, the color of the baby, and the pulse.  Treatment consists of giving blood, 10 ml/kg, albumin, 25 percent, 1 g/kg; crystalloid solution, 10 ml/kg; plasma, 10 ml/kg.  Recognizing infants who need special observation or therapy an placing them in intensive care nurseries will definitely reduce perinatal mortality, particularly among premature infants (Blass & Skerman '88: 422).
When a baby is first born they should receive the colostrums and then milk to receive the immunity conferred by these products of the mother’s breast.  Breastfeeding is more highly recommended these days.  It is however much easier to gauge the sufficiency of a baby’s food intake in a bottle than a breast.  When a baby is fist born it is recommended to let them suckle for five minutes on each breast about every four hours.  That time is later extended to ten minutes on each breast. When an infant ceases to suckle on woman’s breast milk production quickly dries up.  While some women use powder formulas from the beginning others suckle their children for years. Breastfeeding should be one of the focuses of prenatal education.  As a result of the newborn's initial loss of urine, feces and sweat, and because of the relative lack of nutrition in the first few days of life, newborn weight loss of less than 10% of birth weight should be anticipated.  Preterm newborns lose relatively more weight while beginning it at a slower rate than their term counterparts.  Weight loss is usually regained in the first one to two weeks of life.  Organisms such as N. gonorrhea, Chlamydia and other bacteria may cause conjunctivitis in the newborn.  In most states, application of silver nitrate as a prophylactic measure is required.  In addition, various antibiotics have been used to manage the emerging resistant bacterial strains encountered.  Physiologic jaundice of the newborn (icterus neonatorum) occurs in up to one third of all newborns.  Probably due to rubella.  Bilirubin levels of term infants may double to 5 mg/dl by the third or fourth day of life. It is at this level that jaundice becomes clinically apparent (Beckmann et al '02: 148, 149).  
Routine care of the newborn involves a rapid overview of the gestational age to facilitate more highly skilled care if the newborn is felt to be premature. Scalp hair is fine/fuzzy at <36 weeks, fine/fuzzy from 37-38 weeks and coarse at >39 weeks.  Ear lobe has no cartilage at <36 weeks, some cartilage at 37-38 weeks and thick cartilage at >39 weeks.  Breast nodule is 2 mm at < 36 weeks, 4 mm at 37-38 weeks and 6 mm at >39 weeks.  Sole creases are anterior transverse crease at <36 weeks, creases across anterior 2/3s at 37-38 weeks and extensive creases covering the sole at >39 weeks.  Scrotum has few rugae at <36 weeks, intermediate rugae at 37-38 weeks and extensive rugae at >39 weeks.  The umbilical cord loses its bluish-white appearance within the first 24 hours after delivery.  After clamping, the cord is normally not covered so that it may be exposed to air, thereby drying and separating more quickly.  After a few days, the blackened, dried stump sloughs, leaving the granulating wound.  Over 90% of newborns pass stool within the first 24 hours.  A congenital abnormality such as imperforate anus may be suspected if a stool has not been passed during the first 36 hours of life. Voiding typically occurs shortly after birth.  Concern about a congenital defect of the urinary tract is appropriate if voiding has not occurred within the first day of life  For the first two or three days of life the stool is greenish-brown. Initially, the stools are sterile, but after the first few hours of life, bacteria can be found.  With the ingestion of milk, the stool becomes more light/yellow and semi-solid.  It is recommended that nursing begin within the first 12 hours of delivery.  Most term infants do well with feedings at 4 hour intervals.  It is recommended that the infant be allowed to attempt to breast-feed at least five to ten minutes initially.       
Circumcision of the newborn male (the removal of the foreskin of the penis) has been practiced for centuries as social custom and for religious and health reasons.  Controversy continues over the health value of this surgical procedure.  It has been argued that circumcision represents genital mutilation, (female genital mutilation is a crime in the United States), reduces penile sensitivity, and carries a greater risk of operative complications (surgical damage, bleeding, and infection) than is warranted by its benefits.  Proponents point to improved hygiene and a reduced incidence of penile cancer and phimosis, as well as social benefits.  Circumcision is elective surgery and should be performed only if the newborn is stable and healthy.  Local anesthesia has been shown to reduce the physiologic effect to newborn circumcision and is generally recommended today.  Female circumcision is proscribed by most of the world's health organizations and societies as having no value, serving only to mutilate and damage normal female appearance and function (Beckmann et al '02: 154, 155, 324).
Ten to fifteen percent of all fetuses and over twenty-five percent of post-term fetuses pass meconium (fecal material) in utero, in some cases in association with fetal stress albeit in other simply as a natural process.  The amniotic fluid is then termed "meconium stained" and is often graded from thin to thick and particulate.  About one third of infants born with meconium in the amniotic fluid will have meconium in the lungs, about one half will have abnormal chest x-rays and about one tenth will develop significant respiratory distress.   The latter situation is called meconium aspiration syndrome which may include mechanical obstruction and/or severe chemical pneumonitis associated with atelectasis, consolidation and barotrauma, some degree of direct removal of pulmonary surfactant by free fatty acids in meconium , and/or persistent pulmonary hypertension.  Ventilatory support and intensive medical management are often required, and the syndrome is associated with significant morbidity and mortality approaching 10% to 20% in some series.  Two kind of intervention are commonly used in an attempt to prevent meconium aspiration.  The first amnio-infusion, the slow infusion of normal saline into the uterus through a tube inserted through the open cervix during labor to wash out meconium from the amniotic fluid and possibly reverse intermittent umbilical cord compression, decreased utero-placental perfusion and progressive hypoxia, and fetal gasping in utero.  The second intervention involves management of the airway immediately after birth, including immediate examination of the area below the vocal cords after birth and aspiration of any meconium material with an endotracheal tube (Beckmann et al '02: 146-148).

Neonatal respiratory distress syndrome (RDS) is the inability of the newborn to ventilate successfully because of the immaturity of the lung.  RDS results from lack of a group of phospholipids, collectively known as surfactant, which decreases the surface tension within alveolar sacs and thereby promotes easy ventilation by maintaining patency of these sacs.  In utero, production these phospholipids remains low until 32 to 33 weeks, after which production increases.  RDS is manifest by signs of respiratory failure, grunting, chest retractions, nasal flaring, and hypoxia, possibly leading to acidosis and death.  Management consists of skillful support of ventilation and correction of associated metabolic disturbances until the neonate can ventilate successfully without assistance.  The neonate for whom the diagnosis of neonatal asphyxia applies is characterized by significant newborn depression associated with severe hypoxia and a mixed respiratory and metabolic acidosis.  Causes of asphyxia may include such situations as severe maternal disease, decreased utero-placental blood flow and trauma. Most neonates developing multi-organ failure have had neonatal asphyxia, but not all neonates having neonatal asphyxia proceed to permanent multi-organ failure.  A diagnosis of neonatal asphyxia is extremely unlikely unless four criteria are met (1) Apgar scores less than 4 at 5 minutes of life, (2) umbilical artery pH less tan 7.000, (3) neuromuscular signs and symptoms soon after birth (including seizures, coma, hypotonia) and (4) multi-organ system failure (Beckmann et al '02: 90, 148). 

Postpartum hemorrhage in the minutes and hours after delivery is a serious and potentially fatal complication, usually defined as a blood loss in excess of 500 cc in the first 24 hours after delivery or 10% change in Hct between admission and delivery.  Late-postpartum hemorrhage occurs 24 hours to 6 weeks postpartum.  The differential diagnosis of early postpartum hemorrhage is uterine atony, retained placenta, genital tract laceration, uterine rupture, uterine inversion, placenta accreta and coagulopathy.  Late postpartum hemorrhage can be caused by infection, coagulopathy and retained products.  Uterine atony, a failure of the uterus to contact, is by far the most common cause of postpartum hemorrhage.  Uterine atony is predisposed if there is extraordinary enlargement of the uterus, such as hydramnios or twins; abnormal labor (both precipitous, prolonged, or augmented by oxytocin), and condition that interfere with the contraction of the uterus, such as chorioamnionitis, uterine leiomyomas or use of magnesium sulfate.  Instead of firm the uterine corpus described as "boggy".  Oxytocin promotes contraction of the uterine corpus and is customarily infused in intravenous fluids (usually 20 units in 1 liter of fluid run at 125 to 165 ml/hr) starting soon after the placenta has been delivered.  Immediate breast-feeding also causes uterine contractions.  Uterine massage alone is often successful in causing uterine contractions.  Medical treatments include oxytocin, Methergine (methylergonovine maleate) and several prostaglandin preparations.  Methergine is a potent constrictor that can cause uterine contraction within several minutes; it is always given intramuscularly because intravenous administration can lead to hypertension.  Prostaglandin F2α may be given intramuscularly or directly into the myometrium, and prostaglandin E2 may be given by vaginal suppository.  Both result in very strong uterine contractions.  Occasionally medical treatment is unsuccessful and surgical measures must be used.  Surgical management of uterine atony may include ligation of the uterine arteries or hypogastric arteries, selective arterial embolization and hysterectomy.  
Retained placenta may occur alone or with placenta accreta.  Retained placenta can be removed by inserting two fingers through the cervix into the uterus and manipulating the retained tissue downward into the vagina.  If this is unsuccessful an ultrasound is useful, a firmly contacted uterus exhibits a "stripe", absence of such a stripe implies placental tissue and/or blood clots remaining with the uterine cavity.  Abnormal adherence of the placenta to the superficial lining of the uterus is termed placenta accrete, and complete invasion through the thickness of the uterine muscle is termed placenta percreta.  Major, life-threatening hemorrhage can ensue if a portion of the placenta separates while the remainder remains attached.  Hysterectomy is often required, although in a woman who desires more children, curettage, uterine artery ligation or hypogastric artery ligation, should be tried. Uterine rupture can be due to previous c-section, trauma or uterine surgery and is treated with surgical repair or hysterectomy.  Uterine inversion is often secondary to excess traction on umbilical cord, risk factors are macrosomia, fundal placentation, oxytocin and primigravidity, it is treated by manual replacement of uterus; if unsuccessful a halogenated anesthetic given followed by uterine replacement.  Placenta accreta may require hysterectomy.  Risk factors for placenta accreta are previous c-section, curettage, placeta previa, and high parity.  The baby should be extracted manually or through uretine curettage.  
Genital tract lacerations can be caused by vacuum extraction, macrosomia, episiotomy, or precipitous labor and is treated with sutures.  Lacerations of the lower genital tract are far less common than uterine atony as a cause of postpartum hemorrhage, but they can be serious, and lacerations greater than 2 cm in length and those that are actively bleeding, require prompt surgical repair.  Predisposing factors include forceps delivery and manipulative delivery.  Peri-urethral laceration may cause urinary retention usually prevented by a Foley catheter for 12 to 24 hours.  Hematomas can occur anywhere from the vulva to the upper vagina as a result of delivery trauma.  Vulvar or vagina hematomas characterized by exquisite pain with or without signs of shock.  Hematomas less than 5 cm in diameter that are not enlarging are usually not treated or treated with ice packs.  Larger and enlarging hematomas are managed surgically.  If the hematoma is at the site of episiotomy the sutures should be removed and a search made for the actual bleeding site, which is then ligated.  If not at the episiotomy site, the hematoma should be opened at its most dependent portion and drained the bleeding site identified and the site closed with interlocking hemostatic sutures.  Drains and vagina packs are often used to prevent re-accumulation of blood.  Abnormalities in blood clotting, such as abruption placentae, amniotic fluid embolism and severe preeclampsia are obstetric conditions commonly associated with disseminated intravascular coagulopathy (DIC), treatment is aimed at correcting the coagulation defect as reflected by clotting times.   Platelet count and fibrinogen are the best indicators. Amniotic fluid embolism is a rare, sudden and often fatal obstetric complication caused primarily by entry of amniotic fluid into the maternal circulation.  The clinical diagnosis is based on five sequential findings: respiratory distress, cyanosis, cardiovascular collapse, hemorrhage and coma.  The syndrome often results in severe coagulopathy.  Treatment is directed toward total support of the cardiovascular and coagulation systems, although maternal mortality still approaches 30% to 50% in most series.  Uterine inversion is a rare condition where the uterus turns inside out, with the top of the uterine fundus extending through the cervix into the vagina and sometimes past the introitus.  Hemorrhage is characteristically severe and sudden.  Treatment includes administration of an anesthetic, such as halothane, that causes uterine relaxation, or other agent with uterus-relaxing properties (such as terbutaline), followed by replacement of the uterine corpus.  It this fails, surgical treatment, possibly hysterectomy may be needed (Beckmann '02: 174-179). 
The amount of time a patient remains in the hospital after delivery continues to decrease and is often less than 24 hours.  In the past, patients were kept in the hospital for 3 days after the birth of their first child, and 2 days after subsequent deliveries.  Postpartum hospital stays for cesarean section patients were routinely 4 to 5 days.  Contemporary obstetric units have increased participation by the father and other family members.  Concerns include the preparation of the mother for newborn care, breast feeding and required laboratory testing.  The likelihood of serious postpartum complication is greatest immediately after delivery.  Significant immediate postpartum hemorrhage occurs in approximately 1% of patients; infection is seen in approximately 5% of patients.  Some patients will experience an episode of increased, "heavy" vaginal bleeding between days 8 and 14 postpartum, this is the separation of the placental scar, is self-limited, and needs no therapy.  In approximately 1% of cases, this bleeding persists or is excessive, in which case oxytocic therapy and/or suction evacuation of the uterus should be considered.  Suction is successful in most cases, whether or not there is retained placental tissues as is found in one third of cases. 
Postpartum infection are a frequent cause of morbidity and rarely mortality.  After vaginal delivery infection occurs much less frequently than after cesarean birth.  The incidence of infection varies from 10% to as high as 50% in some infection predisposed populations.  Endomyometritis is puerperal infection of the uterine cavity.  Risk factors include c-section, prolonged rupture of membranes, multiple vaginal exams, prolonged labor, preexisting infections, low socio-economic status and anemia. It is usually caused by polymicrobial infection (anaerobes, gram-negatives, gram-positive cocci, Chlamydia) by vaginal flora. Bacteremia in 10-20%.  Diagnosis is based on clinical exam of fever, abdominal pain, fundal tenderness and foul lochia.  The definition of puerperal febrile morbidity is a temperature of 38.0°C (100.4°F) or higher occurring on any 2 of the first 10 days postpartum, exclusive of the first 24 hours.  On the first postoperative day, the lungs are the common cause of fever (atelectasis, pneumonia), on the second day, the urinary tract (cystitis, pyelonephritis); on the third day, the wound (superficial infection, necrotizing fasciitis); and on the fourth day, the extremities (thrombophlebitis).  Finally the infection of the breast, mastitis is seen in the first few weeks postpartum, usually in patients who are breast-feeding.  The most common infection is metritis (infection of the uterine cavity and adjacent tissue) usually occurring after cesarean section of the uterus.  Septic pelvic thrombophlebitis is a seeding of venous endothelial layer stimulating thrombosis that is similar to endyomyometritis, but there is acute thrombosis with localized symptoms and adnexal mass and treatment is with antibiotics and heparin.  Because the vagina is usually filled with bacteria it is difficult to get a sample of the endometrium.  Treatment using broad spectrum antibiotic coverage against a variety of common microorganisms is usually prescribed without cultures (Wright et al '03: 132-133).  
Single-agent therapy has the benefit of ease of administration and is often cost saving - cephalosporins such as cefotetan (Cefotan) and cefoxitin (Mefoxin) are commonly used.  If single agent therapy doesn't work after 72 hours a combinations of ampicillin and an aminoglycoside or clindamycin with gentamycin are popular.  Combination IV antibiotic therapy typically involves either Ampicillin 2g q6h, clidamycin (Cleocin) 900 IV q8h, and gentymycin 2mg/kg loading dose; or Ampicillin 2q q6h, metronidazole (Flagyl) 500 mg IV q6h, and gentamycin 2mg/kg loading does and then 1.5mg/kg q8h; or Pipercillin-tazobactum (Zosyn) 3.375 g IV q4-6h.  Antibiotics are continued until after 48 hours.  No oral regimen is needed after parental therapy unless abscess, antimicrobial resistance or bacteremia result (Wright et al '03: 132-133).  Intravenous antibiotic administration while the patient is hospitalized is preferred for initial treatment, and is continued until the patient is asymptomatic, and has been afebrile for at least 24 to 48 hours.  Prophylactic antibiotic therapy at the time of cesarean delivery has been shown to reduce significantly, by 50%, the likelihood of postpartum infection.  A single dose of a broad spectrum antibiotic such as cefazolin sodium (Ancef) 1g is usually given at the time of clamping of the umbilical cord.  
Septic pelvic thrombophlebitis is an uncommon infection and is a sequel of pelvic infection that manifests as residual fever and tachycardia after several days of antibiotic treatment for presumed metritis, when it is customary to begin empiric treatment with heparin.  Prompt resolution of the fever and tachycardia, usually within 24 hours, corroborates the diagnosis.  Anticoagulation therapy is recommended for at least 7 and up to 30 days.   Necrotizing fasciitis is a rare infection that may be seen on the perineum or with abdominal incisions caused by gas forming organisms such as Clostridium, that are especially virulent and frequently fatal infectious process that may spread downward along the thighs or upward onto the abdomen and chest.  The necrotic tissue must be immediately debrided until healthy tissue is reached.  Antibiotics, cardiovascular support, and subsequent skin grafting comprise the overall treatment, nonetheless approximately 50% of necrotizing fasciitis neonates do not survive (Beckmann et al '02: 183-188).  Antibiotic resistant Clostridium difficile is treated with Metronidazole.
In the lactating woman, breast infection, mastitis, occurs most commonly several weeks postpartum, but it can occur much later.  Patients often complain of significant fever (often 103°F or more), chills, malaise, and general body aching.  Breast symptoms may be vague, although breast tenderness is described if patients are asked.  Staphylococcus aureus is cultured from the breast milk in about 50% of cases discharged from the hospital.  Tetracycline and doxycycline that would normally be used to treat a Staph infection cause permanent yellowing of the teeth of children under the age of 8. Therefore an antibiotic that is penicillinase resistant, such as dicloxacillin (500 mg orally every 6 hours) is recommended.  The other 50% of mastitis cases, usually Group B Streptococcus, that weren't necessarily contracted at the hospital are best treated with metronidazole (Flagyl) ER 400 mg oral one twice a day. Resolution of symptoms is usually prompt, with marked improvement within 24 to 36 hours.  Patients should be cautioned to complete the full antibiotic course to prevent recurrence.  It is not necessary to withhold nursing on the infected breast, although some mothers benefit greatly from uninterrupted rest for the first day or two of therapy (Beckmann et al '02: 183-188).
The puerperium is the 6 to 8 week period after birth during which the reproductive tract returns to its normal, non-pregnant state.  Many of the physiologic changes of pregnancy have returned to normal within 1 to 2 weeks after delivery, whereas others may take much longer.  The initial postpartum examination, traditionally scheduled at the end of this 6 week interval, is now often scheduled sooner.  This is because many patients return to fully non-pregnant activity in less than 6 weeks.  The uterus weights approximately 1000g and has a volume of 5000 ml immediately after delivery compared with its nonpregnant weight of approximately 70g and capacity of 5 ml.  The uterus returns to the pelvis by 2 weeks postpartum, and is at its normal size by 6 weeks postpartum.  Within the first 3 days, the remaining decidua becomes necrotic and and sloughs while the basal layer adjacent to the myometrium is the source of the new endometrium.  This discharge is fairly heavy at first and rapidly decreases in amount over the first 2 to 3 days postpartum, although it may last for several weeks.  In women who breast-feed, the lochia seems to resolve more rapidly.  Vulvar and vaginal tissues return to normal over the first several days and muscles on the pelvic floor gradually regain their tone.  This may be aided by the use of Kegal exercises, consisting of repetitive contractions of these muscles.  The hymen is represented by several tags of tissue, the myrtiform caruncles.  It is suggested that both women and men should be immunized for rubella during the immediate postpartum period so that they do not contract rheumatism secondary to the inoculation of the infant but much of the risk of rubella transmission could be avoided by avoiding the rubella vaccine, found in the Measles, Mumps and Rubella (MMR) vaccine altogether and Measles and Mumps (MM) seems safer.  In some locations, a tetanus toxoid booster injection is also given at this time if needed.  If the woman is D-, is not iso-immunized, and has given birth to a D+ infant, 300 mg of anti-immune globulin (RhoGAM) should be administered before discharge.  If the mother is positive for the hepatitis B surface antigen (HbSAg+), the newborn must be immunized before discharge. 

Ovulation can occur as early as 4 to 5 weeks postpartum if the woman chooses not to breast-feed.   The mean time is approximately 10 weeks, with 50% of women ovulating by 90 days postpartum.  Among breast-feeding women, the time to first ovulation depends on how long the woman breast-feeds.  Ovulation is suppressed in the lactating woman in association with elevated prolactin levels.  In these patients, prolactin remains elevated for 6 weeks, whereas in non-lactating women, prolactin levels return to normal by 3 weeks postpartum.  Estrogen levels fall immediately after delivery in all patients, but begin to rise approximately 2 weeks after delivery if breast-feeding is not undertaken.  15% of non-nursing women are fertile at 6 weeks postpartum (Beckmann et al '02: 153, 154).  
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At the time of delivery, the drop of estrogen and other placental hormones is a major factor in removing the inhibition of the action of prolactin.  Also, suckling by the infant stimulates release of oxytocin form the neurohypophysis.  The increased levels of oxytocin in the blood result in contraction of the myo-epithelial cells and emptying of the alveolar lumen of the breast.  The oxytocin also increases uterine contractions thereby accelerating involution of the postpartum uterus.  Prolactin release is also stimulated by suckling, with resultant secretion of fatty acids, lactose and casein.  Colostrum is produced in the first 5 days postpartum and is slowly replaced by maternal milk.  Colostrum contains more minerals and protein but less fat and sugar than maternal milk,, although it does contain large fat globules, the so-called colostrum corpuscles, which are probably epithelial cells that have undergone fatty degeneration.  Colostrum also contains immunoglobulin A, which may offer the newborn some protection from enteric pathogens.  Subsequently, on approximately the third to sixth day postpartum, milk is produced.  For milk to be produced in an ongoing basis, there must be adequate insulin, cortisol, and thyroid hormone, and adequate nutrients and fluids in the diet.  Nutrients and fluids are especially important because maternal fat stores deposited during pregnancy provide only one third of the fat and calories needed to produce 850 ml of milk each day.  The remainder must be supplied by an appropriate diet and fluid intake.  All vitamins except K are found in human milk, but because they are present in varying amounts, maternal vitamin supplementation is recommended.  Vitamin K may be administered to the infant to prevent hemorrhagic disease of the newborn.  To maintain breast-feeding the alveolar lumen must be emptied on a regular basis.  Mothers who work should get a breast pump for their lunch break.  Nipple care is also important during breast-feeding.  The nipples should be washed with water and exposed to the air for 15 to 20 minutes after each feeding.  A water-based cream such as lanolin or A and D ointment may be applied if the nipples are tender.  Fissuring of the nipple may make breast-feeding extremely difficult.  Temporary cessation of breast-feeding, manual expression of milk, and use of a nipple shield will aid in recovery.  Engorgement, mastitis and plugged duct (galactocele) are the three causes of enlarged, tender breast postpartum.  Engorgement is treated by continued nursing or expression of milk by breasts pump as well as application of heat and oral analgesics, and usually resolves spontaneously in 72 hours if not breast-feeding.  Mastitis is associated with infection by S. aureus, β hemolytic streptococci, and Haemophilus influenza and is treated with antibiotics (dicloxacillin, 500 mg orally four times a day) for at least 2 week.  Nursing may be continued during treatment.  Occasionally, the breast feeding mother may contract a postpartum mastitis manifest by high fever and usually chills, pain and localized erythema and firmness of the breast.  This is usually caused by infection with Staphylococcus aureus arising form the nursing infant's throat and nose an transmitted during nursing.  Treatment includes penicillin For a penicillinase resistance a drug such as dicloxacillin is helpful.  A plugged duct is treated with warm packs and a breast pump.  Rarely, incision and drainage may be required.  Drugs in the breast milk are a common concern for the breast-feeding mother.  Less than 1% of the total dosage of any medication is seen in breast milk.  Specific medication that would contraindicate breast-feeding include lithium carbonate, tetracycline, bromocriptine, methotrexate and any radioactive substance, as well as all substance of abuse (Beckmann et al '02: 157-159).  

All new mothers should be monitored for postpartum depression and psychosis.  Postpartum blues develop in 50% of pregnancies after 3-6 days after delivery, manifesting as insomnia, poor concentration, irritability, labile affect and tearfulness found in acute mild narcotic withdrawal.  Symptoms are mild and resolve by 2 weeks postpartum.  Postpartum depression affects 8-5% of pregnancies and develops within 2-3 months of delivery.  Treatment with antidepressants tends to exacerbate violent tendencies in the mother and should be avoided.  The mother must be monitored for suicide, infanticide and abuse.  Postpartum psychosis affects 1-4 mothers per 1000 births, of new mothers, it develops 10-14 days postpartum.  The mother is unable to discern reality, is disoriented, psychotic and subject to psychiatric consultation and antipsychotics.  The infant is removed to prevent infanticide.  Many develop relapsing psychotic episodes (Wright et al '03: 134-136).  Another opiate mal-regulation issue is that exposure to DOM (dimethoxymethylamphetamine) causes a three day panic attack followed by up to six month recovery from severe mental illness, if not washed off the skin (Elvin-Lewis '77). 
Although pregnancy and childbirth are usually joyous times, for some patients the experience is followed by significant emotional stress and postpartum depression.  Of patients with previous postpartum mental disease, approximately 25% have a recurrence after their next pregnancy.  One third of patients with psychiatric illness during the postpartum period have a history of psychiatric disease.  The exact cause of most of the postpartum emotional changes is unknown, although suggested etiologies include changing hormone levels, difficulty adjusting to a new life-style and the stresses of parenthood.  There is a wide spectrum of response to pregnancy and delivery, ranging from mild depression ("maternity blues") to partpartum depression to the extreme response of postpartum psychosis and abuse.  Early symptoms of depression include sleeplessness, loss of self-esteem, irritability and mood swings.  More serious symptoms include anorexia, obsessive behavior, panic and delusions.  A most disturbing symptom is the patient's estrangement from the newborn.  A supportive spouse and family can minimize the severity of any symptom complex and the postpartum mother should not yell at and abuse her spouse or any one else.  Treatment should involve studying child development and exercise.  The loss of a child results in perinatalgrief in the patient and the family (Beckmann et al '02: 159-161).  
Opiate overdose, probably prescribed and possibly paid for by health insurance, as the result of becoming addicted to narcotics with the epidural, are the leading cause of the real increase in maternal death, as it is the population at large.  Drugs that reverse respiratory depression from opiate overdose are Narcan injectable and naltrexone oral.  Poor young mothers are dying within 42 days, or up to a year after giving birth, because prescription opiates are provided and they don't like smoke marijuana or are too impoverished by the unpaid maternity leave, insufficient welfare benefits and hospital bill, to afford marijuana, nutritious food and cure their painful hospital acquired infection with oral Disease Modifying Anti-Rheumatic Drugs (DMARDs) such as Amantadine (Symmetrel) for the flu, Ampicillin (Principen), Metronidazole (Flagyl ER)  and Zithromax (Azythromycin), for bacterial infections and $1 hydrocortisone for apergillosis.  Metronidazole can be detected in the breast milk but it is not contraindicated after the first trimester of pregnancy when it can cause neural tube defects and metronidazole is probably the most highly useful antibiotic for the entire faecally contaminated family for several years, until baby is potty trained. Penicillin. Ampicillin  (Principen) and clindamycin (Cleocin Oral , Cleocin T) are specially  indicated for pregnant mothers and this probably holds true for nursing mothers, who seem to be neglected.  Zithromax (Azythromycin) is the world's best selling antibiotic is safe for patients over the age of 6 months.  Children under the age of 6 months are rarely treated with antibiotics except for severe respiratory infection in which case they are treated with Ampicillin.  It is helpful to take a probiotic supplement or eat probiotic yoghurt when taking antibiotics to repopulate flora. 
Chapter 3 Fetal Anomaly 
3.1 Embryology 
Pregnancy is divided into trimesters which last about 12-14 weeks each. Generally, the first trimester is week 1 through the end of week 13. The second trimester usually ends around the 26th week and consists of the 4th, 5th and 6th completed months. The third trimester can end anywhere between the 38th - 42nd week and is the 7th, 8th and 9th completed months of pregnancy.  To calculate the due date, count ahead 40 weeks from the start of last period.  This system of calculating a due date is obviously imprecise and in practice only 5% of births occur on the date predicted.  The “due date” is actually a window of about two weeks before or after the date predicted   The uterus is a hollow muscular organ located in the female pelvis between the bladder and rectum. The uterus is the symbol of fertility.  It is in the uterus that the human embryo and fetus develop into a human baby.  The ovaries produce the eggs that travel through the fallopian tubes. Once the egg has left the ovary it can be fertilized and implant itself in the lining of the uterus. The main function of the uterus is to nourish the developing fetus prior to birth.  During pregnancy, a woman's body goes through a series of physical changes. At six months: the uterus has enlarged - and now extends above the level of the navel - to accommodate the growing fetus; the enlargement of the uterus displaces the abdominal organs upward. At nine months: the abdominal organs continue to be pushed upward by the expanding uterus, and the fetus drops lower into the pelvis.
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Gestation is the period of time between conception and birth when a baby grows and develops inside the mother's womb. Because it's impossible to know exactly when conception occurs, gestational age is measured from the first day of the mother's last menstrual cycle to the current date. It is measured in weeks. This means that during weeks 1 and 2 of pregnancy, a woman is not yet pregnant. This is when her body is preparing for a baby. A normal gestation lasts anywhere from 37 to 41 weeks. The first week of pregnancy starts with the first day of a woman's menstrual period. She is not yet pregnant.  During the end of the second week, an egg is released from an ovary. This is when a woman is most likely to conceive from unprotected intercourse.  During intercourse, sperm enters the vagina after the man ejaculates. The strongest sperm will travel through the cervix (the opening of the womb, or uterus), and into the fallopian tubes.  A single sperm and the mother's egg cell meet in the fallopian tube. When the single sperm enters the egg, conception occurs. The combined sperm and egg is called a zygote. The zygote contains all of the genetic information (DNA) needed to become a baby. Half the DNA comes from the mother's egg and half from the father's sperm. The zygote spends the next few days traveling down the fallopian tube. During this time, it divides to form a ball of cells called a blastocyst. A blastocyst is made up of an inner group of cells with an outer shell. The inner group of cells will become the embryo. The embryo is what will develop into your baby.  The outer group of cells will become structures, called membranes, which nourish and protect the embryo.
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When sperm is deposited in the vagina, it travels through the cervix and into the Fallopian tubes.  The goal of fertilization is the union of a sperm nucleus with the female pronucleus within the activated oocyte (Asch, Simerly, Ord, Ord & Schatten 1995).  To create conditions where this is possible a woman ovulates monthly in a menstrual cycle that releases ova , from millions stored in the ovaries from birth, into the fallopian tubes where they can be fertilized by male sperm cells.  Every month these proto nucleuses are swept out in a bloody discharge known as menstruation.  Women are not fertile during menstruation or the period shortly after menstruation.  In the act of fertilization a single sperm penetrates the mother's egg cell, and the resulting cell is called a zygote. The zygote contains all of the genetic information (DNA) necessary to become a child. The zygote has 46 chromosomes — 23 from the male and 23 from the female. These chromosomes contain genetic material that will determine the baby's sex and traits such as eye color, hair color, height, facial features and — at least to some extent — intelligence and personality.  After the second week the sperm and egg unite in one of the fallopian tubes to form a one-celled entity called a zygote. If more than one egg is released and fertilized, there may be multiple zygotes that develop into multiple babies. Soon after fertilization, the zygote travels down the fallopian tube toward the uterus. At the same time, it will begin dividing rapidly to form a cluster of cells resembling a tiny raspberry. The inner group of cells will become the embryo. The outer group of cells will become the membranes that nourish and protect it.  By the third week, the zygote — by this time made up of about 500 cells — is now known as a blastocyst. When it reaches the uterus, the blastocyst will burrow into the uterine wall for nourishment. The placenta, which will nourish the baby throughout the pregnancy, also begins to form.  By the end of this third week, a pregnancy test will be positive.
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In the blastocyst stage the embryo consists of three layers, the inner group of cells will the become the embryo, while the outer group of cell will become the membranes that nourish and protect it.  The blastocyst reaches the womb (uterus) around the third week and implants itself into the uterine wall the next day. At this point in the mother's menstrual cycle, the lining of the uterus has grown and is ready to support a fetus. The blastocyst sticks tightly to the lining, where it receives nourishment via the mother's bloodstream.  The cells of the embryo now multiply and begin to take on specific functions. This process is called differentiation. It leads to the various cell types that make up a human being (such as blood cells, kidney cells, and nerve cells). There is rapid growth, and the baby's main external features begin to take form. The fourth week marks the beginning of the embryonic period, when the baby's brain, spinal cord, heart and other organs begin to form.  The baby is 1/25 of an inch long.  The embryo is made of three layers. The top layer — the ectoderm — will give rise to a groove along the midline of your baby's body. This will become the neural tube, where your baby's brain, spinal cord, spinal nerves and backbone will develop.  Baby's heart and a primitive circulatory system will form in the middle layer of cells — the mesoderm. This layer of cells will also serve as the foundation for your baby's bones, muscles, kidneys and much of the reproductive system. The inner layer of cells — the endoderm — will become a simple tube lined with mucous membranes. Baby's lungs, intestines and bladder will develop here. At week five, the baby is 1/17 of an inch long — about the size of the tip of a pen.  This week, the baby's heart and circulatory system are taking shape. Baby's blood vessels will complete a circuit, and his or her heart will begin to beat. Although one won't be able to hear it yet, the motion of baby's beating heart may be detected with an ultrasound exam. With these changes, blood circulation begins — making the circulatory system the first functioning organ system.                                        
Changes that occur in the womb:Week 3 of gestation: The brain, spinal cord, and heart begin to develop.  The gastrointestinal tract begins to develop.  Weeks 4 to 5:  Arm and leg buds become visible.  Brain develops into five areas and some cranial nerves are visible.  Eyes and ear structures begin to form.  Formation of tissue that develops into the vertebra and some other bones.  Further development of the heart which now beats at a regular rhythm.  Movement of rudimentary blood through the main vessels.  Week 6: Arms and legs have grown longer, and foot and hand areas can be distinguished.  Hands and feet have fingers and toes (digits), but may still be webbed.  Brain continues to form.  Lungs begin to form.  
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Week 7: Nipples and hair follicles form.  Elbows and toes visible.  All essential organs have begun to form.  Week 8: Eyelids are more developed.  External features of the ear begin to take their final shape.  Facial features continue to develop.  Intestines rotate.  The end of the eighth week marks the end of the "embryonic period" and the beginning of the "fetal period".  A fetus is surrounded by a complex life support system in the form of the uterus and of course the mother.  A fetus has the potential to become an independent entity with the prospect of a full life. Face is well formed.  Limbs are long and thin.  Genitals appear well differentiated.  Red blood cells are produced in the liver.  The head makes up nearly half of the fetus' size.  The baby can make a fist with its fingers.  Tooth buds appear for the baby teeth.  Weeks 13 to 16: Fetal skin is almost transparent.  Fine hair called lanugo develops on the head. Meconium is made in the intestinal tract.  More muscle tissue and bones have developed, and the bones harden.  The baby begins to make active movements.  The liver and pancreas produce fluid secretions.  Sucking motions are made with the mouth.  Weeks 17 to 19: Baby can hear.  Baby makes more movements.  Mother may feel a fluttering in the lower abdomen.  Week 20. Lanugo hair covers entire body.  Eyebrows and lashes appear.  Nails appear on fingers and toes.  The baby is more active with increased muscle development.  Mother can feel the baby moving.  Fetal heartbeat can be heard with a stethoscope.  Weeks 21 to 23.  Bone marrow begins to make blood cells. The lower airways of the baby's lungs develop but still do not produce surfactant (a substance that allows the alveoli to open for gas exchange).  Baby begins to store fat.  Week 24: Eyebrows and eyelashes are well formed.  All eye 

parts are developed.  The baby has a hand and startle reflex.  Footprints and fingerprints forming.  Air sacs form in lungs.  Weeks 25 to 28: Rapid brain development.  Nervous system developed enough to control some body functions.  Eyelids open and close.  Respiratory system, while immature, has developed to the point where gas exchange is possible.  Weeks 29 to 32: Rapid increase in the amount of body fat.  Rhythmic breathing movements occur, but lungs are not fully mature.  Bones are fully developed, but still soft and pliable.  Baby's body begins storing iron, calcium, and phosphorus.  Week 36: Lanugo begins to disappear.  Body fat increases.  Fingernails reach the end of the fingertips.  Weeks 37 to 40.  Lanugo is gone except for on the upper arms and shoulders.  Fingernails extend beyond fingertips.  Small breast buds are present on both sexes.  Head hair is now coarse and thicker (Sanders '08).           
3.2 Congenital Defects
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Birth defects are common, costly, and critical conditions that affect 1 in every 33 babies born in the United States each year.  Every 4 ½ minutes, a baby is born with a birth defect in the United States. That means nearly 120,000 babies are affected by birth defects each year. Congenital disorders may be divided into genotypic and phenoptypic abnormalities.  Genotypic abnormalities may be caused by a single gene mutation such as a point mutation or dislocation or by a chromosomal abnormality such as trisomy 21.  Phenotypic abnormalities are morphologic defects that may be further classified by type and pattern.  Types of phenotypic abnormalities include malformations, deformations and disruptions.  Malformations are caused by an abnormal developmental process, such as incomplete morphogenesis (e.g., cleft lip and cleft palate).  Malformations initiated earlier in organogenesis produce more severe results than those occurring later.  Deformations are abnormal forms or positions of a portion of the body.  They generally are caused by restricted fetal movement from intrauterine mechanical forces (e.g. congenital torticollis and clubfoot associated with oligohydramnios).  Deformation usually occur late in development and may improve postnatally when the mechanical restriction is eliminated.  Disruptions are morphologic defects caused by intrauterine interference with an otherwise normally developing organ or region of the body (e.g., phocomelia associated with thalidomide use).  Disruptions are usually sporadic.  Patterns of phenotypic abnormalities include sequences, syndromes and associations.  Sequences result from one primary developmental defect that causes a chain of secondary anomalies that may lead to another group of defect.  For example, in a Robin sequence the hypoplastic mandible (primary defect) prevents the tongue from descending.  This prevents closure of the palatal shelves and causes cleft palate (secondary defect).  Syndromes are groups of multiple anomalies (malformations or sequences) thought to be patho-genetically related but not represented by a single sequence (e.g., Down syndrome).  Associations are nonrandom clusterings of anomalies that are not known to be a sequence or a syndrome.  Hearing loss occurs in 1 of 500 live births; severe impairment occurs among about one-half of patients.  Cleft palate is a defect in the structures that divide the nasal and oral cavities.  It may occur with or without a cleft lip deformity, and is estimated to occur in 1 of 680 births (Song & Goldsmith '04: 370, 377, 380).  Genetic counseling and testing are important parts of prenatal care.  Chromosome tests (cytogenics) can identify specific genetic diseases including trisomies 13, 18 and 21.  DNA analysis (molecular studies) is available for fragile X, sickle-cell disease, cystic fibrosis, Tay-Sachs, Duchenne's muscular dystrophy and hemophilia.  Biochemical studies screen for invorn errors of metabolism, such as phenylketonuria and galatocsemia (Muscari '01: 246).
Almost 80% of congenital malformations are genetic in origin and there is an increased risk of recurrence in future children.  Less than half of congenital malformations are diagnosed in the neonatal period.  Genetic screening should be offered to mother's of all ages, not just those over 35. Approximately 82% are diagnosed by age 6 months.  Amniocentesis is the process of aspirating amniotic fluid by a needle puncture through the abdominal wall and anterior portions of the uterus. Usually performed between 16 and 18 weeks of gestation, amniocentesis is used to screen for biochemical, chromosomal, and DNA analysis and AFP.  It can detect the same disorders as CVS  An elevated AFP may indicate neural tube defects (NTDs).  Amniocentesis detects 90% of NTDs and has very good resolution of chromosome structure.  Ultrasound (U/S) uses sonar (high-frequency sound waves) directed at the fetus to provide a detailed image of organs and skeletal structures.  U/S may be performed transabdominally or transvaginally.  If problems are found during the first, or level I, a level II, or targeted U/S is performed.  It identifies intrauterine growth retardation, abnormal head size, and abnormal or disproportionate fetal structure that may be associated with chromosomal disorders.  Maternal serum alpha-fetoprotein (MSAFP) is performed between 16 and 18 weeks of gestation.  Elevated levels (>2.5 multiples of the median) are associated with NTDs, multiple pregnancy, Turner's syndrome, omphalocele, cystic hygroma, epidermolysis bullosa, renal agenesis, and incorrect gestational dating.  Decreased levels (<0.75 multiples of the median) are associated with intrauterine growth retardation, chromosomal trisomies 13, 18, and 21, and underestimation of gestational age.  Triple marker screening has supplanted the use of MSAFP.  It includes MSAFP, human chorionic gonadotropin, and unconjugated estriol.  Performed at 16 weeks of gestation or beyond, this test screens for Down syndrome, open NTDs, and other defects (Muscari '01: 245, 246).

Chromosomal abnormalities occur in 1 in 150 live-births.  50% of stillbirths have chromosomal abnormalities.  Turner syndrome (45XO) is most common.  The frequency increases with maternal age.  Aneuploidy occurs when the number of chromosomes is greater or less than 46.  Trisomy 21 (Down Syndrome) is caused by maternal nondisjunction (95%), translocations or mosaicism (5%).  Diagnosis is by fetal karyotype by ultrasound.  Counseling offers termination.  Features of trisomy 21 are mental retardation, epicanthic folds and flat facial profile, abundant neck skin, congenital heart defects, simian crease in hands, intestinal stenosis, umbilical hernia, hypotonia and predisposition to leukemia. Recurrence rate in subsequent pregnancies is 1-2%.  Trisomy 18 (Edward's Syndrome) and Trisomy 13 (Patau Syndrome) cause severe mental retardation.  Stillbirths and neonatal deaths are common.  Diagnosis is by karyotype by ultrasound.  Features of Trisomy 18 are prominent occiput, mental retardation, low set ears, short neck, micrognathia, overlapping fingers, congenital heart defects, renal malformations, limited hip abduction and rocker-bottom feet. Features of Trisomy 13 are microcephay and mental retardation, microphthalmia, polydactyly, cleft lip and palate, cardiac defects, umbilical herniation, renal defects, and rocker-bottom feet. (Wright et al '03: 147-148). 
Singe gene defects include Fragile X Syndrome and Cystic Fibrosis.  Fragile X Syndrome is most common cause of mental retardation in the US.  1 in 1200 males and 1 in 2500 females have Fragile X Syndrome.  It is caused by genetic expansion of a trinucleotide sequence.  Variable number of CGG nucleotide sequences are found on the X chromosome. 50-200 copies of the repeat sequence are asymptomatic, >200 repeats causes clinical effects.  The degree of mental retardation is more severe in males.  Clinical features are mental retardation, macroorchidism, and narrow facies. Diagnosis is PCR, Southern blot.  Cystic fibrosis occurs in 1 in 3300 children as an autosomal recessive trait.  Many mutations are possible.  75% of affected individuals have mutations at position 508.  Clinical features are meconium ileus, COPD, pancreatic exocrine insufficiency, cirrhosis, and a variable life expectancy from childhood of 50 to 60 years.  
Mendelian genetic disorders are divided into autosomal dominant and autosomal recessive traits.  Autosomal dominant diseases are von Willebrand's disease, neurofibromatosis, Marfan syndrome, adult polycyctic kidney disease, Huntington's disease, tuberous sclerosis, osteogenesis imperfecta tarda, familial hypercholesteroloemia; x-linked disorders are hemophilia A and B, fragile X syndrome, testicular feminization, color blindness and Fabry's disease.  Autosomal recessive disorders are sickle cell anemia, hemochromatosis, cystic fibrosis, Wilson's disease, Beta thalassemia, phenylketonuria, homocystinuria and alpha1 antitrypsin deficiency.  Multifactorial defects do not follow mendelian patterns of inheritance.  Common multifactorial disorders are neural tube defects, congenital heart disease, cleft lip/palate.  There is a recurrence rate of 1-5% (Wright et al '03: 148-151).
Common fetal anomalies are gastrointestinal anomalies, nervous system defects, choroid plexus cysts, cardiovascular defects, genitourinary anomalies, thoracic anomalies and facial anomalies.  Gastrointestinal anomalies are commonly either abdominal wall defects or duodenal atresia.  Abdominal wall defects can be either imphalocele or gastroschisis.  Omphalocele occurs in about 2.5 out of 10,000 pregnancies, herniation is thorugh the umbilicus, the peritoneaum is covered there are associated anomalies and survival is about 50%.  Gatroschisis occurs in 1.75-2.5 out of 10,000 pregnancies, herniation is to the right of the umbilicus, the peritoneum is not covered, associated anomalies are rare and the survival rate is 80-90%.  Patients with abdominal wall defects are subjected to routine follow-up, U/S, route of delivery dictated by obstetric indications, surgical correction after birth.  Duodenal atresia occurs in 1 in 10,000 births.  Diagnosis of duodenal atresia is made by double bubble sign on U/S indicating a dilated stomach and duodenum and polyhydramnios, 30% of such fetuses have trisomy 21.  Nervous system defects can be neural tube defects, anencephaly, spina bifida.  Failure of the neural tube to close between days 26 and 28 of gestation is decreased by folate supplementation.  Anencephaly is a fatal anomy with absence of cranium, polyhydramnios, malrepresentation often accompanies anencephaly.  Spina bifida is an opening in the vertebral column detected by U/S banana sign (exaggerated cerebellar curve), lemon sign (scalloping of frontal bones), cerebellar herniation (Arnold-Chiari malformation).  Meningocele happens when the meningeal sac herniates.  Meningomyelocele occurs with the herniation of meninges and spinal cord.  Meningoencephalocele occur with the herniation of meninges, spinal cord and brain.  

Choroid plexus cysts (CPCs) occur in 2-4% of pregnancies.  Most are normal variants but aneuploidy is found in 2% of fetuses.   If other anomalies are visualized on U/S amniocentesis is offered to rule out trisomy 18 and trisomy 21.  Cardiovascular defect can structural defects or arrhythmias.  The most common structural defects are septal defects (17%), ventricular septal defects (15.5%), tetralogy of Fallo (VSD, right ventricular obstruction, overriding aorta and right ventricular hypertrophy).  Arrythmias can be isolated premature atrial contraction (PACs) or tachyarrhythmias.  Isolated premature contractions (PACs) are most common (80%).  PACs are transient and require no treatment.  Tachyarrhythmias may result in non-immune hydrops.   Genitourinary anomalies are detected as fetal renal pelvic dilation >4 mm followed with serial sonography.  Most cases of mild pyelectasis are normal variants.  Etiology of urinary obstruction may be uretero-pelvic junction obstruction, distal ureteral obstruction, collection system duplication and posterior urethral valves.  Thoracic anomalies are caused by fetal pulmonary mass as the result of pulmonary sequestration, cystic adenomatoid malformation, and congenital diaphragmatic hernia.  Congenital diaphragmatic hernia occurs in 1-4.5 in 10,000 infants as the result of incomplete fusion of diaphragm wit herniation of abdominal contents into thorax.   It is visualized on U/S as loops of bowel in the thorax, small abdominal circumference and mediastinal shift./  50% have other anomalies.   Facial anomalies can include cleft lip and cleft palate most commonly.  Recurrence in subsequent births for the mother is 4% (Wright et al '03: 157-159).

About 764,000 people, 500,000 children and 264,000 adults currently have Cerebral Palsy.  About two to three children out of every 1,000 have Cerebral Palsy.  United States studies have yielded rates as low as 2.3 per 1,000 children to as high as 3.6 per 1,000 children.  About 10,000 babies born each year will develop Cerebral Palsy.  Around 8,000 to 10,000 babies and infants are diagnosed per year with Cerebral Palsy and around 1,200 to 1,500 preschool-aged children are diagnosed per year with Cerebral Palsy. Spastic Cerebral Palsy is most common, making up 61 percent to 76.0 percent of all Cerebral Palsy cases. Cerebral palsy is a group of disorders that can involve brain and nervous system functions, such as movement, learning, hearing, seeing, and thinking. Cerebral palsy is a lifelong disorder. Long-term care may be required. The disorder does not affect expected length of life.  Cerebral palsy is caused by injuries or abnormalities of the brain. Most of these problems occur as the baby grows in the womb, but they can happen at any time during the first 2 years of life, while the baby's brain is still developing. In some people with cerebral palsy, parts of the brain are injured due to low levels of oxygen (hypoxia) in the area.  
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Premature infants have a slightly higher risk of developing cerebral palsy.  It typically results from a brief period of anoxia, a lack of oxygen supply, to the brain.  Cerebral palsy may also occur during early infancy as a result of several conditions, including: bleeding in the brain, brain infections (encephalitis, meningitis, herpes simplex infections), head injury, infections in the mother during pregnancy (rubella) and severe jaundice. Symptoms of cerebral palsy can be very different between people with this group of disorders. Symptoms may be very mild or very severe, only involve one side of the body or both sides, be more pronounced in either the arms or legs, or involve both the arms and legs.  Symptoms are usually seen before a child is 2 years old, and sometimes begin as early as 3 months. Parents may notice that their child is delayed in reaching, and in developmental stages such as sitting, rolling, crawling, or walking. There are several different types of cerebral palsy. Some people have a mixture of symptoms.  Symptoms of spastic cerebral palsy, the most common type, include; Muscles that are very tight and do not stretch, that may tighten up even more over time. Abnormal walk (gait): arms tucked in toward the sides, knees crossed or touching, legs make "scissors" movements, walk on the toes.  Joints are tight and do not open up all the way (called joint contracture).  Muscle weakness or loss of movement in a group of muscles (paralysis). The symptoms may affect one arm or leg, one side of the body, both legs, or both arms and legs.  The following symptoms may occur in other types of cerebral palsy: Abnormal movements (twisting, jerking, or writhing) of the hands, feet, arms, or legs while awake, which gets worse during periods of stress. Tremors. Unsteady gait. Loss of coordination.  Floppy muscles, especially at rest, and joints that move around too much.  Decreased intelligence or learning disabilities are common, but intelligence can be normal, Speech problems (dysarthria), Hearing or vision problem, Seizures. Pain, especially in adults (can be difficult to manage).
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Trisomy 21 (Down syndrome) occurs in 1:800 live-births and causes moderate to severe mental retardation; characteristic mongoloid facies; increased incidence of respiratory infections and leukemia; and cardiac abnormalities, only 2% live beyond 50 years.  Down’s syndrome, mongolism, is the result of an extra number, trisomy of 21 chromosome, that causes mental retardation and hypotonia as well as systemic problems with congenital heart defects and gastrointestinal anomalies that shorten life-expectancy.  About one of every 691 babies born in the United States each year is born with Down syndrome, about 6,000 annually. At maternal age 20 to 24, the probability is one in 1562; at age 35 to 39 the probability is one in 214, and above age 45 the probability is one in 19. Down syndrome is the most common chromosome abnormality in humans. It is typically associated with a delay in cognitive ability (mental retardation, or MR) and physical growth, and a particular set of facial characteristics. The average IQ of young adults with Down syndrome is around 50, whereas young adults without the condition typically have an IQ of 100. (MR has historically been defined as an IQ below 70.).  Following improvements to medical care, particularly with heart problems, evident at birth in 50 percent, the life expectancy among persons with Down syndrome has increased from 12 years in 1912, to 60 years and the oldest on record is 87 (Wiederhort ’88: 302). To prevent heart disease it is important to eat a healthy diet, without salt, fat and sugar and exercise regularly (Cohen ’10: 153).
Down’s syndrome, mongolism, is the result of an extra number, trisomy of 21 chromosome, that causes mental retardation and hypotonia as well as systemic problems with congenital heart defects and gastrointestinal anomalies that shorten life-expectancy.  About one of every 691 babies born in the United States each year is born with Down syndrome, about 6,000 annually. At maternal age 20 to 24, the probability is one in 1562; at age 35 to 39 the probability is one in 214, and above age 45 the probability is one in 19. Down syndrome is the most common chromosome abnormality in humans. It is typically associated with a delay in cognitive ability (mental retardation, or MR) and physical growth, and a particular set of facial characteristics. The average IQ of young adults with Down syndrome is around 50, whereas young adults without the condition typically have an IQ of 100. (MR has historically been defined as an IQ below 70.).  Following improvements to medical care, particularly with heart problems, evident at birth in 50 percent, the life expectancy among persons with Down syndrome has increased from 12 years in 1912, to 60 years and the oldest on record is 87. 
Trisomy of chromosome 18 occurs in about 1 in 4500 births causing profound psychomotor retardation, spasticity, webbed neck, low-set ears and the second finger overlays the third.  The majority of these infants die in their first year (Wiederhort ’88: 302).  Trisomy 18 (Edwards syndrome) 1:8000 causes severe mental retardation; multiple organic abnormalities; less than 10% survive 1 year.  Trisomy 13 (Patau syndrome) 1:20,000 causes severe mental retardation; multiple organic abnormalities; less than 5% survive 3 years.  Trisomy 16 is a completely lethal anomaly occurring frequently in first-trimester spontaneous abortions; no infants are known to have trisomy 16.  
45, XO occurs in 1:10,000 live-births, occurring frequently in first-trimester (Turner syndrome) is the leading cause of spontaneous abortions; associated primarily with unique somatic features; they have an enlarged clitoris and vestigal male gonads that are best surgically removed in adolescence to prevent cancer.  47,XXX; 47,XYY; 47,XXY (Klinefelter syndrome) occurs in 1:900 live-births causing minimal somatic abnormalities; individuals with Klinefelter syndrome are characterized by a tall, eunochoid habitus and small testes; 47,XXX and 47,XYY individuals do not usually exhibit somatic abnormalities but 47,XYY individuals may be tall.  Del(5p) occurs in 1:20,000 live-births and cause severe mental retardation, microcephaly, distinctive facial features, characteristic "cat's cry" sound (cri du chat syndrome) (Beckmann et al '02: 50, 51).  Signs of congenital hypothyroidism are large head, persistent patent posterior fontanel, delayed bone age, hoarse cry, large tongue, umbilical hernia, hypotonia, muscular hypertrophy, and delayed development.  Measure serum thyroxine level.  Treatment with desiccated thyroid to maintain a euthyroid condition prevents progression of neurological problems (Wiederhort ’88: 302).  
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There are many hereditary skin diseases.  Ichthyosis is the most common one.   There are a number of classifications of ichthyosis – ichthyosis vulgaris, x-linked ichthyosis vulgaris, lamellar ichthyosis (autosomal recessive), nonbullous ichthyosiform erythroderma (autosomal recessive), keratosis palmaris et plantaris, mal de Meleda, keratosis pilaris, keratosis punctate, ichthyosis hystrix, and bullous ichthyosiform erythroderma. Of the many types of ichthyosis, the autosomal dominant ichthyosis vulgaris form is the most common.  Small white scales, often in association with keratosis pilaris-type lesions, are seen. Scaling may be deep enough in some diseases.  The arms and legs are most severely affected.  This common form of icthyosis is worse in the winter.  In most cases there is essentially no scaling in the summertime.  There is a tendency for improvement after puberty or early adult life.  Xerosis or acquired ichthyosis is the most common cause of this dry skin problem in aging individuals.   In young adults vitamin A deficiency, hypothyroidism, Hodgkin's disease, lymphosarcoma or carcinomatosis must be ruled out.  Advise that there is no cure.  Suggest an emollient soap such as Dove.  Vitamin A orally appears to be beneficial for some cases.  The dose should be 100 to 200 thousand units a day but for not longer than 4 or possibly 6 months at a time.  Vitamin A acid (retinoic acid)(Retin-A) locally is helpful for lamellar ichthyosis, and moderately helpful in dominant ichthyosis vulgaris.  Α-Hydroxy acids locally are quite effective especially for lamellar ichtyosis but also ichthyosis vulgaris and x-linked ichthyosis.  A good preparation is 5% lactic acid in a hydrophilic ointment base.  Albinism is a congenital disorder characterized by partial or universal loss of pigment of skin, hair and choroid.  Life expectancy is shortened.  Piebaldism is a central white forelock overlying a depigmented area of the scalp.  Vitiligo are unpigmented patches with highly pigmented borders.  Freckles (ephilides) are small, brownish macules developing around the time of puberty that are accentuated by sunlight, they are to be differentiated from lentigine, which develop earlier (around the age of 2) are more widespread on the body and do not disappear in the winter.  Seborrheaic keratoses are transmitted as a simple autosomal dominant trait.  Keliods are an autosomal dominant trait.  Nevi are probably genetically transmitted.  Trichoephithelioma are transmitted as an irregular autosomal dominant trait with partial limitation to the female sex (Sauer '85: 291-293, 296).
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It had been recognized as early as the 19th century that psoriasis was an inherited disease, with the first analysis of the genetic basis carried out in 1931.  However it was not until the establishment of the Human Genome Project during the first half of the 1990s that it became feasible to begin a systematic search for the genes determining psoriasis.  In 1996, a gene map of the human genome containing 16,000 of the 50,000-100,000 genes then estimated to be present was published. Stronger HLA associations had been found in patients with an age of onset younger than 40 years, and who showed a higher frequency of affected first-degree relatives, than patients with a later onset whose HLA associations were much weaker.  The strongest association observed in psoriasis was that of HLA-Cw6, an allele rarely increased in frequency in patients with other inflammatory diseases.  However, only a proportion (approximately 10%) of HLA predisposed individuals go on to develop psoriasis, suggesting that inheritance of a particular HLA allele is not sufficient by itself for initiation of the disease.  Several additional psoriasis genes, triggered by environmental factors, are involved.  The first genome wide linkage study of psoriasis families was published in 1994 and reported a susceptibility locus on chromosome 17q25.  None of the families with linkage to chromosome 17q however, showed any association with Cw6, providing the first evidence for the existence of genetic heterogeneity.  Two to three years later, susceptibility loci for familial psoriasis were reported on chromosomes 4q21 and 6p.  The susceptibility locus on chromosome 6 was located in the MHC region p21.3, close to the HLA-C, as predicted form the HLA association studies.  This locus, named PSOR1 (psoriasis susceptibility 1), was subsequently confirmed by several research groups and found to confer significant risk (35-50%) for development of psoriasis.  However, since all psoriatic patients carry Cw6, it seems more likely that the PSORS1 gene was a gene close to HLA-Cw6 ratger Cw6 itself; subsequ3nt studies using more precise mapping methods were consistent with this assumption.  The identification of 11 further linkage sites on 10 different chromosomes followed and were numbered PSORS-2-PSORS7.  It has been established over the last two decades that psoriasis is a T cell mediated disease.  CD4+ T cells are essential for initiating and maintaining the psoriatic process, and, when removed by treatment, the disease is temporarily switched off.  Both dermal CD4+ T cells and epidermal CD8+ T cells each consist of small numbers of dominant clones that have expanded in situ, suggesting that unidentified  antigens drive the disease process, namely Streptococcus and Staphylococcus.  It is likely that other components derived from yeasts (Malassezia and Candida albicans) or viruses (HIV, retroviruses, papillomaviruses) which are associated with the triggering and/or exacerbation of psoriasis.  Peptiglycan is a strong activator of innate immunity, the immediate, non-specific reponse to pathogens which precedes the T cell response.  Innate immunity in psoriasis has become a current focus of research as evidence is emerging that the response to pathogens dysregulated, with a marked increase in the production of anti-bacterial peptides.  Overall, the findings suggest that psoriasis may be an autoimmune T cell disease, triggered by infection (Baker '08:" 92-94, 110, 111).  Psoriasis is treated with hydrocortisone.

Certain relatively common disorders result in a 2%-5% recurrence risk if first-degree relative (parents, siblings, children) are affected.  Many of these disorders are manifest by anatomic abnormalities.  Some examples include cardiac anomalies such as ventral and atrial septal defects and hypoplastic left heart syndrome; gastrointestinal anomalies including omphalocele, small bowel atresia and diaphragmatic hernia and urologic anomalies including renal agenesis and ureteropelvic junction obstruction.  An example of a polygenic/multifactorial disorder is neural tube defects, a group of disorders that occurs relatively frequently in the United Kingdom and United States.  The spectrum of neural tube defects ranges from anencephaly (absence of a portion or all of the forebrain) to spina bifida (spinal column closure defects).  Neural tube defects occur in a approximately 1 in 1500 births in the United States; however certain regions o the United States, neural tube defects occur more frequently (1 in 750 livebirths), wheres in some parts of the United Kingdom, the rate is 1 in 200 live-births.  Fetal neural tube defects are prenatally diagnosed by ultrasonography and AFP and acetylcholinesterase assays of amniotic fluid obtained by amniocentesis.  However, approximately 85% of newborns with neural tube defects are born to women with no family or medication history that would have indicated them to be at increased risk, resulting in them being offered amniocentesis.  Folic acid has been shown to prevent recurrence and occurrence of neural tube defects.  All women should be advised to take a prenatal vitamin that contains at least 0.4 mg of folic acid prior to conception.   For women who have had a previous child with a neural tube defect, the recommended dose is 4 mg/daily (Beckman et al '02: 56, 57) .
3.3 Neural Defects
The nervous system develops from the embryonic ectoderm.  Thickened ectodermal cells fold over the midline notochord to from the neural tube.  This occurs between the 21st and 29th day of gestation – often before a woman knows she is pregnant.  The neural tube then develops cavities, which eventually form the cerebral ventricles.  The most rostrad part becomes the prosencephalon, the mid-portion becomes the mesencephalon, and the caudal part becomes the rhombencephalon.  The prosencephalon undergoes further division into the telencephalon, which will become the cerebral hemispheres, and the diencephalon, which will differentiate into eyes and optic nerves.  The mid-portion, or mesencephalon, will become the midbrain.  The rhombencephalon divides into metencephalon, which will become the pons and cerebellum, and myelencephalon, which eventually forms the medulla.  An aberration in any of these phases of development will result in a congenital anomaly of the nervous system – birth defects.  
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Anencephaly, when there is virtually no brain, although the brain stem and cerebellum may be present, occurs in 1 per 1000 live births.  Diagnosis can be made prenatally by amniocentesis showing alpha-fetoprotein concetrations to be elevated  Holoprosencephaly, when the prosecephalon fails to differentiate into normal cerebral hemispheres and a single large cerebrum remains, with a single medially placed eye (cyclopia), a proboscis which is displaced above the orbit and a small head, that is generally not compatible with life, microcephaly, optic atrophy and severe mental retardation are common in survivors of less complete failure of cerebral segregation.  Gyral malformations, when the normal convolutions of the brain are unusually wide (macrogyria) or extremely small and numerous (microgyria)  Neurons may be abnormally placed (heterotopias) or abnormal in appearance.  Both conditions are usually associated with mental retardation and spasticity.  Microgyria has been associated with maternal cytomegalovirus infection and carbon monoxide poisoning (Wiederholt ’88: 293, 294).
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Hydrocephalus means enlargement of one or several cerebral ventricles.  Obstructive hydrocephalus denotes obstruction at any point from the lateral to the fourth ventricle.  Obstruction at one foramen of Monroe causes lateral ventricular enlargement; aqueductal obstruction enlarges both lateral and third ventricles; and obstruction at the outlet of the fourth ventricle cause enlargement of all the ventricles.  Causes of obstructive hydrocephalus include primary and metastatic tumors, aqueductal stenosis, cerebral abscesses, hemorrhages, cysts, congenital abnormalities of the posterior fossa and ventricular system, and occasionally brain edema which obstructs the aqueduct or fourth ventricle secondary to stroke, trauma, meningitis, or one of the numerous other causes.  Treatment of obstructive hydrocephalus is dependent on the cause.  It may be aimed at removing the obstruction, such as a mass, or a shunt may be placed in the dilated ventricles.  Communicating hydrocephalus denotes enlargement of all the ventricles and free communication from lateral ventricles of the fourth ventricle and subarachnoid space.  Normal Pressure Hydrocephalus (NPH) is a clinical syndrome characterized by (a) dementia, (b) gait apraxia, (c) urinary incontinence and (d) communicating hydrocephalus on CT or MR with normal intracranial pressure.  Shunting seems to work best with one or several of the following (a) triad of symptoms (dementia, gait apraxia and urinary incontinence); (b) symptoms of less than12 months’ duration; (c) or an identifiable cause of hydrocephalus.  Cases of dementia with communicating hydrocephalus but without other signs and symptoms of NPH usually do not benefit from a shunt (Wiederholt ’88: 69).  Many disorders cause macrocephaly, hydrocephalus is most common cause of enlargement of the head.  Enlargement of the cerebral ventricles is due to a block in the normal outflow of cerebrospinal fluid (CSF) or to a defect in reabsorption through the arachnoid villi.  Noncommunicating or obstructive hydrocephalus is usually the result of a congenital defect.  Causes include aqueductal stenosis, Arnold-Chiari malformation, and Dandy-walker syndrome.  Posterior fossa tumors, meningoencephalitis, and intraventricular hemorrhage may also result in obstruction of CSF flow.  In children over 1 the diagnosis can be confirmed by CT or MR demonstration of dilated ventricles.   
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Microcephaly, is determined if head circumference is less than 2 standard deviations below the normal mean for age.  Genetics plays a role in one third of cases, fetal alcohol syndrome, fetal irradiation, congenital viral infections such as Zika, anoxia, and neonatal meningoencephalitis, the rest. Face is normal except for a receding forehead.  Porencephaly, is an abnormal cystic cavity within the cerebral hemispheres formed after destruction of normal brain tissue, that at times comes under tension and may produce abnormal enlargements of the head and pressure on the surrounding brain.  A shunt from cyst to peritoneum or right atrium may be necessary to relieve pressure.  Children with porencephaly may have hemiparesis on the side opposite the cyst and focal motor seizures that are difficult to control.  Craniosynostosis, Premature closure of one or more cranial sutures can increase cranial pressure and inhibit brain growth, although closure of only one suture produces an assymetical head which is primarily a cosmetic problem.  Surgery consists of craniectomy to reopen the sutures if needed to prevent increased intracranial pressure and possible brain damage and improve appearance.  Encephalocele is a congenital anomaly in which part to the brain protrudes through a midline bony defect in the skull (cranium bifidum) which may rupture and cause bacterial meningitis.  Treatment consists of a shunt procedure for hydrocephalus, and closure of the bony defect.  Prognosis depends on the extent of brain involvement in the defect (Wiederholt ’88: 293-296). 
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Failure of closure of the neural tube during embryogenesis may result in midline defects in the spine.  The simplest malformation is spina bifada, in which the vertebral arches fail to fuse.  The meninges may protrude through the bifid spine, producing a meningocele.  These defects may occur anywhere along the spine, but are most common in the lumbosacral area.  An estimated incidence of two or three myelomeningocles per 1000 live births has been reported. The disorder can be diagnosed prenatally by determination of elevated alph-fetoprotein concentrations in the amniotic fluid.  Both meningocele and myelomeningocele are associated with an increased incidence of aqueductal stenosis, Anrold-chiari malformation and hydrocephalus.  Surgery to close the defect should be performed in the first 24 hours of life, to reduce the risk of meningitis.  Ventriculoperitoneal shunts may also be needed to treat hydrocephalus.  In syringomyelia, a cavity is present within the spinal cord, usually in the cervical region, if the cavity is the result of dilation of the central canal, it is called hydromyelia. Symptoms typically appear in the second or third decade, and begin with loss of pain and temperature sensation in the hands and progressive spasticity of the arms and legs.  Laminectomy and decompression of the cavity may retard progression of the symptoms. Diastematomyelia results in a calcified or bony septum, usually located at the lumbar or lower thoracic level, bisects the spinal cord producing distortion of the cord and neurological impairments below the level of the defect.  Treatment consists of removal of the bony septum, which may not improve the neurological deficit, but may prevent further progression of symptoms. Klippel-Feil manifestation is a fusion of the cervical vertebrae and reduction in the number of vertebrae.  If cord compression occurs, decompressive laminectomy may relieve symptoms and prevent progression.  Sacral dysgenesis is a malformation where the lower part of the vertebral column fails to develop.  The entire sacrum may be absent, and lumbosacral cord displaced or malformed (Wiederholt ’88: 297, 298).

Cerebellar malformations can cause cerebellar dysgenesis, Dandy-Walker malformation, or Arnold-Chiari malformation.  Cerebellar dysgenesis is a rare congenital malformation when the entire cerebellum, vermis or one cerebellar hemisphere is missing.  Some children are asymptomatic ,other are hypotonic and ataxic, with nystagmus and intention tremors.  Dandy-Walker malformation is an anomaly of the posterior fossa resulting in cystic dilatation of the fourth ventricle and obstructive hydrocephalus.  The cerebellum is hypoplastic and displaced downward.  Symptoms include hyptonia, development delay, large head with prominent occiput and nustagmus.  Intermittent apnea can be a fatal complication.  Treatment consists of drainage of the cyst and ventriculoperitoneal shunt to control the hydrocephalus to prevent further progression of the symptoms.  Arnold-Chiari malformation is an anomaly of the posterior fossa in which cerebellum is displaced downward through the foramen magnum, and the pons and medulla are elongated and displaced as well.  Its severity is descrived in three Types with 3 being most serious.  Surgical decompression of the cervical area often alleviates at least some of the symptoms and may prevent progression.  A ventriucloperitoneal shunt may be necessary to control hydrocephalus (Wiederholt ’88: 298, 299).
Neurocutaneous syndromes are a group of inherited disorders with cutaneous anomalies of the nervous system.  Neurofibromatosis (Von Recklinghausen’s disease), is the most common, occurring in about 1 in 2000 births. Neurofibromas may arise along any peripheral nerve.  Intraspinous tumors, particularly neurofibromas and meningiomas, may also arise singly or multiply.  The diagnosis is based on the presence of at least five spots, 1 cm in diameter or larger.  Surgical removal of neurofibromas may cause significant damage to the nerve.  Tuberous sclerosis occurs in 1 in 30,000 births.  Two thirds of patients are mentally retarded.  Intelligence may be normal for a few years and then regress, seizures are the most common symptom and may be difficult to control with anticonvulsants.  Tuberous sclerosis is a major cause of infantile spasm with hypsarrhythmia.  Tumors of various organs may arise at any time.  Rhabdomyomas of the heart, embryonal cell tumors of the kidney, and hamartomas of multiple other organs can develop.  Intracranial tumors occur in 15 percent of patients with tuberous sclerosis.   Seizure control and tumor removal should be attempted when feasible.  Sturge-Weber syndrome causes a cutaneous anomaly that is a port wine necus over the face in the distribution of the first division of the cranial nerve V.  The primary neuropathological abnormality is leptomeningeal angioma over one cerebral hemisphere, with a predilection for the occipital lobe.  Focal and generalized seizures and mental retardation are frequent.  Intellectual deterioration can occur because of progression of the intracranial lesion.  Glaucoma secondary to angiomatous malformation of the eye occurs congenitally or develops over the course of several years.  Ataxia-telangiectasia is characterized by multiple cutaneous and conjunctival telangiectasis, progressive neurological symptoms and immunological deficiencies.  Symptoms begin between 3 and 6 years of age with ataxia, choreoathtosis, abnormal arm movements, hystagmus, hypotonia, generalized weakness, hyporeflexia and progressive intellectual deterioration. Immunologic incompetence is manifested by diminished IgA and IgE activity and impaired hypersensitivity reactions.  There is a high rate of malignancy, particularly tumors of the lymphatic system. Von Hippel-Lindau disease  involves retinal hemangiomas in association with cerebellar hemangioblastoma.  Symptoms usually appear in late childhood with progressive ataxia and intracranial pressure.  Intraocular hemorrhage may occur (Wiederholt ’88: 303, 304).
There are several hereditary diseases of the Basal Ganglia.  Huntington’s chorea is an auto-somal dominant disorder that has a chronic progressive course characterized by a movement disorder and intellectual deterioration.  In adult-onset it is associated with progressive uncontrollable choreiform movements and progressive dementia.  In juvenile-onset characteristics include rigidity and akinesia; seizures occur in about 40 percent, and dementia may develop early in the course of the disease.  Life expectancy after onset of symptoms is less than 8 years.  Diagnosis may be made by family history or CT or MR may demonstrate caudate atrophy and ventricular enlargement.  Dystonia musculorum deformans is a progressive movement disorder with both autosomal-dominant and recessive patterns of inheritance.  The initial symptoms are intermittent  involuntary postures such as writer’s cramp in the hand or pes cavus posture of the foot.  Eventually postures spread to the torsion spasms of the neck and trunk.  Intellect remains intact.  Death occurs from infection.  No effective medical treatment is known. Amantadine (Symmetrel) and Carbiodopa-levidopa antiparkinson agents might help antibiotic prophylaxis. 
Freidreich’s ataxia and Charcot-Marie-Tooth disease are hereditary spinocerebellar degenerations.  Transmission of Friedreich’s ataxia may be either autosomal-dominant or recessive.  Cardiomyopathy also develops.  The first clinical symptom may be a pes cavus deformity of the foot, followed by progressive ataxia and nystagmus.  Muscles stretch reflexes are absent and loss of bladder and bowel control occurs, intellectual deterioration is not uncommon, death occurs from cardiac failure or intercurrent infection.  Peroneal muscle atrophy, Charcot-Marie-Tooth disease, is an autosomal dominant disorder with onset of symptoms between 5 and 20 years.  Symptoms begin in the lower extremities, weakness and atrophy of peroneal muscles producing a slapping gait.  Distal muscles of the hands and feet eventually demonstrate weakness and atrophy as well, and pes cavus deformities develop.  Muscle stretch reflexes are typically absent at the ankles but preserved elsewhere.  Nerve conduction velocities are slowed.  The disorder is slowly progressive over many years (Wiederholt ’88: 308).
Infantile spinal muscular atrophy, (Werdnig-Hoffman Syndrome) has an incidence of about 5 cases per 100,000 births and show an autosomal-recessive form of inheritance.  In the first form, the onset of symptoms is during the first 3 months of life, and death occurs by age 2 years.  In the second form, onset is after age 3 months but before age 15 months, and the patient survives to adulthood.  Symptoms are a weakness of the skeletal muscles.   Patients with idiopathic infantile spasms who respond to optimal therapy have the best prognosis.  Those with severe encephalopathic disorders have the worst.  Among all patients with infantile spasms, 20% die before 5 years of age, and of the survivors between 75% and 93% are reported to be mentally retarded; up to 50% have epilepsy later in life, and half of them develop the Lennox-Gastaut syndrome onset is between 1 to 8 years and typically difficult to treat although Valproate, benzodiazapines and felbamate are most effective, but some of the other drugs sometimes actually worsen the akinetic and atypical absence seizures.  Current therapy of infantile spasms is adrenocorticotrophic hormone (ACTH) initiated within 1 month of the onset of spasms.  This is associated with 5% mortality from complications of therapy most often overwhelming infection.  When ACTH and steroids are ineffective, conventional anticonvulsants are used, most often a benzodiazepine such as clonazepam.  Recently, vigabatrin has been reported to be particularly effective for control of seizures if West’s syndrome is caused by tuberous sclerosis.  

Juvenile motor neuron disease (Kugelberg-Welander syndrome) is a form of spinal muscle atrophy which begins between the ages of 5 and 15 years and generally is inherited in an autosomal-recessive manner.  The muscles around the hips are frequently first involved, then the legs, shoulder and arm muscles.  Because of the difference in prognosis between this spinal muscle atrophy and Duchenne’s dystrophy, electroymyography, muscle biopsy, and serum CPK determinations are all recommended to confirm the diagnosis. Rarely, progressive bulbar muscle atrophy may begin in a child or young adult leading to a syndrome known as Fazio-Londe disease.  Kawasaki syndrome is a disease of infants and young children.  Eighty percent of cases occur in children younger than 5 years.  The peak incidence is in children aged 2 years and younger, with boys affected 1.5 times as often as girls.  Although all racial groups are represented, children of Asian ancestry predominate.  The syndrome recurs in 2%-4% of cases.  Many organisms and toxins have been reported as possible agents, including Staphylococcus, Streptococcus, candida, and Reckettsia species; retroviruses, and Epstein-Barr virus.  Kawasaki syndrome begins acutely with fever that is high (100-104 F), prolonged (1-2 weeks) and remittent in untreated patients.  Within one to three days, a rash, conjunctival injection, and oral mucosal changes typically appear.  Cervical adenopathy (.1.5 cm) occurs in 50%-75% and usually is unilateral.  Kawasaki syndrome is a systemic illness, and abnormalities have been described in all organ systems (Wiederholt ’88: 191, 193).   
3.4 Heart Defects
Congenital heart disease is a general term used to describe abnormalities of the heart or great vessels that are present from birth.  Most such disorders arise from faulty embryogenesis, during gestational weeks 3 through 8, when major cardiovascular structures undergo development.  Most are associated with live births.  Some may produce manifestations soon thereafter but others do not become evident until adulthood (e.g. aorti coarctation or atrial septal defect (ASD).  Congenital anomalies of blood vessels may predispose the myocardium to infarction or may cause sudden death.  Among these diverse vascular anomalies, two have particular importance: developmental or berry aneurysms (involving the cerebral vessels) and arteriovenous fistulas or aneurysms.  Congenital heart disease is the most common type of heart disease among children.  The incidence is higher in premature infants and in stillborns.  Interestingly, monozygotic twins, despite having identical genes, have only a 10% concordance for ventricular septal defects.  Nevertheless, chromosomal abnormalities compose about 5% of cases.  Fewer than 1% are attributed to environmental influences.  The increased risk in subsequent children is small (probably below 5%).  The varied structural anomalies in hearts with congenital defects fall primarily into two major categories: shunts or obstructions.  
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A shunt is an abnormal communication between changers or blood vessels (or both).  The adult congenital heart disease patient population includes those who have never had cardiac surgery, those who have had reparative cardiac surgery and require no further operation, those who have had incomplete or palliative surgery and those who are inoperable, apart from organ transplantation.  More than 85% of the estimated 25,000 infants born annually with congenital malformations of the heart are likely to reach adulthood.  Many patients with congenital heart disease have an increased risk of endocarditis, those with cyanotic congenital heart disease may have specific difficulties owing to hyperviscosity, abnormal hemostasis and abnormal renal function and urate metabolism.  With certain congenital cardiac malformations, childbearing imposes a formidable threat to maternal and fetal survival (Schoen ’94: 579). In approximately 1 to 2% of the population, the aortic valve is congenitally bicuspid.  Bicuspid aortic valves are generally neither stenotic nor symptomatic at birth or throughout early life, but they are predisposed to progressive calcification.  The incomplete commissure is frequently a major site of calcific deposits.  With or without calcification, bicuspid aortic valves may also become incompetent or be complicated by infective endocarditis.  As the stenosis worsens, angina or syncope, and risk of sudden death, may appear.  The onset of symptoms such as angina, syncope of congestive heart failure, in aortic stenosis carries a poor prognosis if not treated by surgery (death in more than 50% within 3 years).   Patients with aortic stenosis are often drastically improved by surgical aortic valve repair or replacement.  Doppler echocardiography, which measures the flow velocities a well as structure, can be used repetitively to examine the progression of disease with time (Schoen ’94: 545). 
Coarction of aorta is a frequent obstructive structural anomaly.  Males are affected three to four times more often than females, although females with Turner’s syndrome frequently have coarction.  Murmurs are often present throughout systole and sometimes a thrill is present.  With uncomplicated coarctation, surgical resection and end-to-end anastomosis or replacement of the affected aortic segment by a prosthetic graft yields excellent results. Postoperative persistent hypertension is a complication in some patients.  Untreated, the mean duration of life if about 40 years, and death are usually caused by CHF, intracranial hemorrhage, infective aortitis at the point of narrowing and rupture or dissection of the precoarctation aorta.  Pulmonary stenosis or atresia with intact ventricular septum is a relatively frequent malformation of the pulmonary valve.  With atresia, there is no communication between right ventricle and lungs, and so flow bypasses the right ventricle through an AD, entering the lungs through a PDA.  Pulmonary stenosis may be mild to severe.  Mild stenosis may be asymptomatic and compatible with long life.  Valvular stenosis is easily corrected with surgery or in some bases by ballon valvuloplasty.  When these lesions are associated with right ventricular hypertrophy, the surgical options are more complex and risky. Aortic stenosis and atresia may result from acquired calcific disease or congenital anomaly or a combination of both.  The most common congenital anomaly is a biscuspid aortic valve, that is of little significance early in life, but predisposed to calcification in adulthood.  Aortic stenosis is an isolated lesion in 80% of cases.  A prominent systolic murmur is usually detectable.  In general congenital stenosis are well tolerated unless very severe.  Mild stenosis can be managed conservatively with antibiotic prophylaxis and avoidance of strenuous activity, but the threat of sudden death with exercise always looms.  Surgical correction is usually eventually indicated, for both mild and severe stenosis (Schoen ’94: 578, 579).
Ventricular septal defect is a congenital abnormality that allows the free communication between right and left ventricles, usually in association with other structural defects particularly tetralogy, transposition and trucus, but also PDA ASD and aortic coarctation. About 30% occur as isolated anomalies.  Depending on the size of the defect it may produce difficulties from birth, or, with smaller lesions, may not be recognized until later or may even spontaneously close.  Small defects (less than 0.5 cm in diameter) are known as Roger’s disease, most are muscular and 50% close spontaneously, and the remainder are generally well tolerated for years.  They induce a loud murmur however, heart throughout systole.  Surgical closure is generally not attempted during infancy, in hope of spontaneous closure.  Correction, however, is indicated in older children with large defect, before pulmonary hypertension and obstructive pulmonary vascular disease develops and renders the lesion inoperable.  Wolff-Parkinson-White (WPW) syndrome is a condition in which there is an extra connection between the atrium and ventricle (accessory pathway) (Cohen ’10: 62).
The four features of Fallot’s tetralogy, the most common form of cyanotic congenital heart disease are (1) VSD, (2) obstruction of the right ventricular outflow tract (sub-pulmonary stenosis), (3) an aorta that overrides the VSD and (4) right ventricular hypertrophy.  Even untreated, patients with tetralogy often survive into adult life, about 10% were alive at 20 years and 3% at 40 years.  The prognosis depends on the severity of sub-pulmonary stenosis and most infants are cyanotic from birth.  Complete surgical repair is possible for classic tetralogy but is more complicated for patients with pulmonary atresia and dilated bronchial arteries.  Transposition of Great Arteries implies ventriculo-arterial discordance, such that the aorta arises from the right ventricle, and the pulmonary artery emanates from the left ventricle.   The result is separation of the systemic and pulmonary circulations, a condition incompatible with postnatal life, unless a shunt exists for adequate mixing of blood.  This malformation, particularly common in offspring of diabetic mothers, causes cyanosis from birth. Without surgery most patients die within the first months of life with only a few making it to young adulthood.  Truncus arteriosus arises from a developmental failure of separation of the embryologic truncus arteriosus into the aorta and pulmonary artery.  This results in a single great artery that receives blood from both ventricles.  Truncus arteriosus is associated with a large number of concomitant defects, including right aortic arch (30%).  There is early systemic cyanosis as well as increased pulmonary blood flow.  Surgical correction is attempted at an early age, often with gratifying results. Tricuspid atresia describes complete occlusion of the tricuspid valve orifice which causes the mitral valve to be larger than normal and underdevelopment (hypoplasia) of the right ventricle.  Cyanosis is present virtually from birth, there is a high mortality in the first weeks or months of life.  Palliative or reparative surgery is usually possible.  Total anomalous pulmonary venous connection (TAPVC) describes a condition in which no pulmonary veins directly joint the left atrium, resulting embryologically when the common pulmonary vein fails to develop or becomes atretic, causing primitive systemic venous channels from the lungs to remain patent.  The left atrium is hypo-plastic but the left ventricle is usually normal in size.  Cyanosis may be present owing to a large right-to-left shunt (Schoen ’94: 571-577).
Congenital heart defects that produce right-to-left shunts which causes a dusky blueness of the skin and mucous membranes (cyanosis) from poorly oxygenated blood entering systemic circulation, and clubbing of the fingersare known as cyanotic congenital heart disease (e.g. tetralogy of Fallot, transportation of the great arteries (TGA), persistent truncous arteriosus, tricuspid atresia and total anomalous pulmonary venous connection (TAPVC).  Left-to-right shunts are not usually associated with cyanosis but can result in progressive pulmonary hypertension and right ventricular overload with hypertrophy.  The shunt can reverse creating what is called late cyanotic congenital heart disease or Eisenmenger’s syndrome.  Atrial septal defect (ASD) represents an abnormal opening in the atrial septum that allows free communication of blood between the right and left atria.  A nonfunctional oblique slit known as a patent foramen ovale persists in about one-third of individuals, but permits little or no flow because of the flap valve.  Pulmonary blood flow may be two to three times normal.  An isolated large ASD usually does not become symptomatic in a patient before 30 years of age, whereas a small ASD is virtually always asymptomatic.  A murmur is often present.  Irreversible pulmonary hypertension develops in fewer than 10%.  The objective of surgical closure of an ASD are the reversal of the hemodynamic abnormalities and the prevention of complications, including heart failure, paradoxic embolization and irreversible pulmonary vascular disease.  Mortality is low and postoperative survival is comparable to that of a normal population.  Hereditary Hemorrhagic Telangiectasia (Osler-Weber-Rendu Disease) is characterized by multiple small aneurysmal telangiectases distributed over the skin and mucous membranes, present from birth as a dominant trait, affecting both sexes equally, about 20% of cases lack a family history.  The small (less than 5 mm) lesions are found directly beneath the skin or mucosal surfaces of the oral cavity, lips, alimentary tract, respiratory and urinary tract as well as in the liver, brain and spleen.  Nosebleeds and bleeding into the intestinal, urinary or respiratory tract are common clinical manifestations.  The hemorrhagic tendency becomes more pronounced with age and severe hemorrhage may necessitate transfusions, patients with this condition have  a normal life expectancy (Schoen ’94: 509).  

Patent ductus arteriosus (PDS) results when the ductus arteriosus, a normal aortopulmonary vacular channel during intrauterine life, remains open after birth.  There is generally agreement that a PDA should be closed up as early in life as is feasible by surgery, or more commonly pharmacologic closure using indomethacin to suppress vasodilatory prostaglandin E synthesis.  Preservation of ductal patency (by administering prostaglandin E) assumes great importance in the survival of infants with various forms of congenital heart disease with obstructed pulmonary or systemic blood flow.  Atrioventricular (AV) septal defects result from abnormal development of the embryologic AV canal, in which the superior and inferior endocardial cushions fail to fuse adequately resulting in incomplete closure of the AV septum and inadequate formation of the septal tricuspid and anterior mitral leaflets.  The two most common combinations are partial AV sepatal defect and complete AV septal defect, essentially a hole in the center of the heart that allows all four cardiac chambers to freely communicate, inducing volume hypertrophy of each.  More than one-third of all patients with the complete AV septal defect have Down syndrome.  Surgical repair may be possible.  
Common associated gene subtypes for inherited rhythm disorders

	Disorder
	Gene subtypes

	Arrhythmogenic right ventricular dysplasia (fat deposits in right ventricular wall)
	PKP2, DSP, GSG2

	Hypertrophic cardiomyopathy (thickened heart muscle
	MYH7, MYBPC3

	Long QT syndrome (has specific ECG patterns)
	KCNQ1 (long QT1); KCNH2 (long QT2); SCN5A (long QT3)

	Brugada syndrome (has specific ECG pattern)
	SCN5A


Source: Table 35.1 Cohen ’10: pg. 143

Hereditary spherocytosis (HS) is an inherited disorder (autosomal recessive) characterized by an intrinsic defect in the red cell membrane that renders erythrocytes spheroidal, less deformable and vulnerable to splenic sequestration and destruction.  The prevalence of HS is highest in people of northern European extraction, in whom rates of 1 in 5000 have been reported.  Although a deficiency of any one of the membrane skeletal proteins could adversely affect the red cells, a deficiency of spectrin seems to be the most common abnormality in patients with all forms of HS.  Moderate splenic enlargement is characteristic of HS (500 to 1000 mg), in few other hemolytic anemias is the spleen enlarged as much or as often. The clinical features are anemia, splenomegaly and jaundice.  The severity of the disease varies.  A hemolytic crisis may develop, a sudden onset of a wave of massive hemolysis accompanied by fever, abdominal pain, increasing jaundice, low blood pressure and even shock.  Alternatively, an aplastic crisis (triggered usually by parvovirus infection of the marrow red cell precursors) may appear.  Transfusions may be necessary to support the patient, but eventually both these crises remit in most instances.  Gallstones may also produce symptoms so diagnosis is usually based on family history and evidence of spherocytosis.  The cardinal role of the spleen in the premature demise of the spherocytes is proved by the invariably beneficial effect of splenectomy.  The spherocytes persist, but the anemia is corrected (Saunders ’94: 589-591).
3.5 Hereditary Blood and Metabolic Disorders
Inherited metabolic defects are usually the result of an enzyme block in a metabolic pathway.  Most of the metabolic disorders are associated with some degree of mental retardation or other neurological deficit.  Untreated, some of the disorders are fatal within a few months, other may stabilize with some neurological deficit.  The most common amino acid disorders are phenylketonuria, maple syrup urine disease and homocystinuria.   Phenylketonuria is an inherited autosomal-recessive disorder with a frequency of 1 in 1400 births.  The metabolic defect is in the conversion of phenylalanine to tyrosine, with a block of the enzyme phenylalanine hydroxylase.  Projective vomiting is usually the first symptom, the infants have dry skin and eczema, seizures develop and psychomotor retardation is apparent by 6 months.  Untreated most children are moderately retarded and hyperactive, typically with blond hair, blue eyes, fair skin and a musty odor due to excess accumulation of phenylacetic acid.  A Guthrie test is the most common.  Treatment consists of a low-phenylalanine diet with maintenance of serum phenylanine levels under 12 mg per dl.  If treatment is begun prior to the onset of neurological problems, psychomotor development may proceed normally.  Homocystinuria is a disorder of the methionine metabolism.  The primary neurological complication is recurrent thromboembolic events in cerebral vessels.  Between 6 and 12 months infants develop seizures, mental retardation, spasticity, and pseudobulbar palsy as a result of multiple strokes.  Treatment with dietary restriction of methionine (a precursor of homocysteine) results in decreased serum concentrations of methionine and decreased urinary excretion of homocysteine.  High doses of vitamin B12 pyridoxine and folate appear to benefit some patients. Maple-Syrup Urine Disease is caused by a defect in the metabolism of the branched-chain amino acids valine, leucine and isoleucine.  Symptoms may being in the first week of life – lethargy, respiratory difficulties and opisthotonus.  There may be rapid death within a few weeks or survival with severe to mild mental retardation and spasticity.  Children have a characteristic maple-syrup odor due to excretion of the keto-acid derivative.  Blood transfusion may be necessary.  A diet containing restricted amounts of leucine, isoleucine and valine can be instituted.  Urea Cycle Defects interfere with the urea cycle for detoxification of ammonia by its conversion to urea.  Ornithine transcarbamylase (OTC) deficiency is an X-linked recessive disorder and is rapidly fatal in male infants.  Symptoms begin in the first days of life, with seizures, coma and respiratory abnormalities.  Treatment in the acutely ill patient consists of exchange transfusion to decrease serum ammonia concentrations (Wiederhot ’88: 305, 306).
Lysosomal storage diseases are a family of over 30 disorders classified according to the nature of the primary stored material and include mucopolysaccharidoses, lipid storage diseases, mucolipidoses, glycoprotein storage diseases and others.  Lysosomes are are cytoplasmic organelles containing acid hydrolases that degrade macromolecules to their basic builing blocks: peptides, amino acids, monosaccharides, nucleic acids and fatty acids.  Defects of myelin degradation cause white matter disease; defective glycolipid degradation causes organomegaly; and defects in the degradation of mucoplysaccharides, which are ubiquitous, cause abnormalities in numerous tissues.  The disorders are progressive, and most affected individuals appear normal at birth and develop manifestations after months or years.  Many of the disorders are fatal in childhood or adolescence, although there is extensive phenotypic variability (McGovern '98: 2169).  Of the three common autosomal trisomies found in live-born babies, only trisomy 21 is compatible with survival past infancy.  The phenotype produced by an extra chromosome 21, formerly known as mongolism but now called the Down syndrome or Trisomy 21 syndrome, is characteristic and easily diagnosed.  Cardiac malformations lead to death in infancy in one-third of individuals,  However, subjects who survive infancy often reach adulthood, and many reach old age (German '98: 401).  
Wilson’s disease is an autosomal-recessive disorder of copper metabolism.  Excessive copper is deposited in the brain and liver.  Symptoms begin in childhood with progressive hepatic dysfunction, or in young adults with neurological symptoms, including dysarthria, dysphagia, tremors, dystonia, rigidity, and emotional lability.  Copper deposition in the cornea produces a Kayser-Fleischer ring that may require slit-lamp examination to detect.  Without treatment death occurs in one to two years, usually from hepatic failure.  Laboratory abnormalities include elevated serum copper levels, increased urinary excretion of copper, decreased serum cerulopasmin levels, and evidence of hepatic dysfunction.  Diagnosis can be made on the basis of Kayser-Fleischer ring; chemical confirmation may require measurement of hepatic copper content.  Treatment is aimed at decreasing dietary intake of copper and removing copper from organs with penicillamine 1 to 2 gm per day in divided doses (Wiederhort ‘88’ 307, 308).
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Sickle cell disease is the prototype of hereditary hemoglobinopathies, characterized by the production of structurally abnormal hemoglobin, HbS.  If an individual is homozygous for the sickle mutation, almost all hemoglobin in the erythrocyte is HbS.  In the heterozygote, only about 40% is HbS, the remainder being normal hemoglobins.  Where malaria is endemic, as many as 30% of black Africans are heterozygous.  This protection may be related to the slight protection against falciparum malaria imparted by HbS.  On deoxygenation the changes that occur in the HbS molecules convert hemoglobin from a freely flowing liquid to a vicious gel, leading ultimately to distortion of the red cells, which acquire a sickle or holly-leaf shape.   Sickled cells lose potassium and water and at the same time gain calcium, which normally is rigorously excluded.  The formation of HbS has two major consequences (1) a chronic hemolytic anemia, and (2) occlusion of small blood vessels, resulting in ischemic tissue damage.  Irreversibly sickled cells (ISC) have a very rigid non-deformable cell membrane and have difficulty negotiating the splenic sinusoids.  They become sequestered in the spleen, where they are destroyed by the mononuclear phagocyte system.  Some intravascular hemolysis may also occur due to the increased mechanical fragility of the sickle cells.  The average red cell survival correlates with the percentage of ISC in circulation and is shortened to approximately 20 days. In children, the continued scarring caused by this disease often causes a progressive shrinkage of the spleen so that by adolescence or early adulthood only a small nubbin of fibrous tissue may be left, this is called autosplenectomy, which predisposes to septicemia and meningitis by Streptococcus pneumoniae and Haemophilus influenzae, the most common causes of death in children with sickle cell anemia.  Chronic hemolysis in a fairly severe anemia exhibits hematocrit values ranging between 18 and 30%.  Vaso-occlusive crises, also called painful crises, represent episodes of hypoxic injury and infarction with extreme pain in abdomen, chest or joints, and may produce a seizure or stroke.  Aplastic crisis represents a temporary cessation of bone marrow activity, usually triggered by parvovirus infection of erythroid progenitor cells causing reticulocytes to disappear from the peripheral blood and there is sudden and rapid worsening of anemia.  A sequestration crisis may appear in children with splenomegaly caused by massive sequestration of deformed red cells and sometimes shock.  Despite improvement in therapy sickle cell anemia shortens longevity and many patients die within the first 3 years owing to overwhelming infections, and those who cross these hurdles may live up to the fourth or fifth decade (Saunders ’94: 592-596).

The thalassemia syndromes are a heterogeneous group of mendelian disorders characterized by a lack of or decreased synthesis of either the alpha or the beta-globin chain of hemoglobin A (α2β2).  β – thalassemia is characterized by deficient synthesis, or total lack, of the beta chain, whereas α – thalassemia is characterized by deficient synthesis of the alpha chain.  The hematologic consequences of diminished synthesis of one globin chain derive not only from the low intracellular hemoglobin (hypochromia) but also from the relative excess of the other chain. β–thalassemia syndromes can be classified into two categories (1) β0- thalassemia associated with total absence of beta-globin chains in the homozygous state and (2) β+-thalassemia with a reduced (but detectable) beta-globin synthesis in the homozygous state.  Sequencing reveals approximately 100 different mutations responsible for these two disorders.  Cell membrane damage, caused by unbound α chain aggregation, leads to a loss of K+, excessive absorption of dietary iron, and impaired DNA synthesis.  The net effect is destruction of the red cell precursors within the bone marrow, 70 to 85% of marrow normoblasts are destroyed in severely affected patients.  In general, individuals who are homozygous for the β – thalassemia genes (β0 or β+) have a very severe transfusion dependent anemia and are said to have β – thalassemia major.  Thalassemia major is most common in Mediterranean countries and parts of Africa and Southeast Asia.  The anemia is very severe and first manifests 6 to 9 months after birth.  In untransfused patients Hb levels range between 3 and 6 gm/dl. The spleen may increase up to 1500 gm.  Unless supported by transfusion, children suffer from growth retardation and die at an early age from anemia.  In those who survive the face is overlarge and somewhat distorted with malocclusion.  Cardiac disease resulting from progressive iron overload and secondary hemochromatosis is an important cause of death even in patients who can otherwise be supported by transfusion.  To reduce iron overload most patients receive iron chelators.  Many patients survive into the third decade.  Bone marrow transplantation from an HLA-identical sibling is the only therapy that offers a cure.  The presence of one normal gene in the heterozygotes usually leads to enough normal beta-globin chain synthesis so that the affected individuals are usually asymptomatic with only a mild anemia, referred to as β – thalassemia minor or β – thalassemia trait, or for intermediate cases β – thalassemia intermedia, predominantly in the same ethnic groups. Because the non-alpha chains in general form more soluble and less toxic aggregates than those derived from alpha chains, the hemolytic anemia and ineffective erythropoiesis tend to be less severe in α – thalassemia.  The most common cause of reduced alpha-chain synthesis seems to be the deletion of alpha-globin genes.  α – thalassemia is classified on the basis of the number and position of the alpha-globin genes deleted, which determine the clinical syndrome.  The silent carrier state is characterized by the deletion of a single alpha-globin gene and barely detectable reduction in alpha-globin chain synthesis.  These individuals are completely asymptomatic and do not have anemia.  α-thalassemia trait is characterized by deletion of two alpha-globin genes and although they have minimal or no anemia and no abnormal physical signs, the position of the deleted genes makes a big difference to the likelihood of severe forms of the disease such as HbH disease or hydrops fetalis. Hemoglobin H disesase is associate with deletion of three of the four alpha-globin genes.  HbH is seen mostly in Asians and rarely in Africans.  Patients have a moderately severe anemia.  Hydrops fetalis is the most severe form of α – thalassemia, resulting from the deletion of all four alpha-globin genes.  Severe tissue anoxia associated with the total failure to deliver oxygen to the tissues, invariably leads to intrauterine fetal death (Saunders ’94: 596-601).

Qualitative defects of platelet function may be congenital or acquired.  Congenital disorders are rare and can be classified into three groups on the basis of the predominant functional abnormality (1) defects of adhesion, (2) defects of aggregation and (3) disorders of platelet secretion (release reaction).  Defective adhesion is best illustrated by the autosomal recessive Bernard Soulier syndrome in which there is an inherited deficiency of platelet membrane glycoprotein complex (GpIb/IX) that is a receptor for von Willebrand’s factor which is essential in normal platelet adhesion to collagen.  Defective platelet aggregation is exemplified by the autosomal recessive trait thrombasthenia in which platelet fail to aggregate with ADP, collagen, epinephrine, or thrombin, owing to a deficiency of GpIIb/IIIa, the fibrinogen receptor.  Disorders of platelet secretion are characterized by normal initial aggregation with collagen or ADP, but the subsequent responses, such as secretion of prostaglandins and release of granulebound ADP, are impaired causing storage pool disease.  There are two clinically significant acquired defects of platelet function (1) related to aspirin and other NSAIDs, which may significantly prolong bleeding time and lead to bruising, with ingestion of as little as 1g in 10% of normal healthy subjects and (2) uremia (Saunders ’94: 619, 620).

Hemophilia A and von Willebrand’s disease, are two of the most common inherited disorders of bleeding, both caused by qualitative or quantitative defects involving the factor VIII-vWF complex.  Plasma factor VIII-vWF is a complex made up of two separate proteins.  Synthesized separately through noncovalent bonds, factor VIII is linked to a much larger protein called von Willebrand’s factor (vWF) which forms approximately 99% of the complex, which circulates in the plasma to promote clotting and the platelet vessel wall interactions necessary to ensure hemostatis.  Von Willebrand’s factor binds to several other proteins involved in hemostasis, most importantly subendothelial collagens, but also heparin and platelet membrane glycoproteins (GpIb and IIb/IIIa).  The half-life of factor VIII in the circulation is 12 hours if vWF is present but only 2.4 hours if the latter is lacking.  vWF can be assayed with a ristocetin aggregation test.  With an estimated frequency of 1% von Willbrand’s disease (vW) is one of the most common inherited disorders of bleeding in humans.  It manifests as sponataneous bleeding from mucous membranes, excessive bleeding from wounds, menorrhagia and a prolonged bleeding time in the presence of a normal platelet count.  More than 20 variants have been described, most are autosomal dominant.  Types I and III vWD are associated with a reduced quantity of circulating vWF.  Type I, an autosomal dominant disorder, accounts for approximately 70% of these cases and is relatively mild.  Type III, an autosomal recessive disorder is associated with extremely low levels of vWF and correspondingly clinical manifestations are severe, but is much less common.  Type II vWD involves a qualitative defect in vWF, that is inherited as an autosomal dominant disorder, where the vWF that is formed is abnormal, and intermediate multimers, the most active forms of vWF are missing from plasma.  Type II vWD accounts for 10 to 15% of all cases and is associated with mild to moderate disease.  Patients with von Willebrand’s disease have a compound defect involving platelet function and the coagulation pathway.  However, except in the most severely affected (e.g. homozygous) patients, effects of factor VIII deficiency such as bleeding into the joints, which characterizes hemophilia, are uncommon (Saunders ’94: 621, 622).

Hemophilia A is the most common hereditary disease with serious bleeding caused by a reduction in the amount or activity of factor VIII.  Hemophilia A is inherited as an X-linked recessive trait, and thus occurs in males and in homozygous females.  However, excessive bleeding has been described in heterozygous females.  Approximately 30% of patients have no family history presumably because the disease is caused by new mutations.   Those with less than 1% of normal activity develop severe disease, levels between 2 to 5% of normal are associated with moderate disease and patients with 6 to 50% of activity develop mild disease.  Typically patients wit hemophilia A have normal bleeding time and platelet counts, with prolonged partial thromboplastin time.  Factor VIII assays are required for diagnosis.  Treatment of hemophilia A involves infusion of factor VIII, currently derived from human plasma.  Replacement therapy however carries the risk of transmission of viral diseases.  Until the mid-1980s, before routine screening of blood for HIV antibodies, thousands of hemophiliacs received factor VIII concentrates containing HIV and many developed AIDS.  Although blood bank standards have improved the only safe factor VIII will be a recombinant factor VIII derived from cloned factor VIII gene.  Hemophilia B, also known as Christmas disease, involves a severe factor IX deficiency that is clinically indistinguishable from hemophilia A, the partial thromboplastin time is prolonged and bleeding time is normal.  It is also inherited as an X-linked recessive trait and may occur asymptomatically or with associated hemorrhage.  In about 14% of these patients, factor IX is present but nonfunctional.  Identification of Christmas disease, named after the first patient) is possible only by assay of the factor levels (Saunders ’94: 622, 623).
3.6 Respiratory Defects
The larynx, trachea, and lungs begin to form from the anterior surface of the foregut early in the fourth week of gestation. This laryngo-tracheal ridge grows caudally, forms major bronchi, and becomes infiltrated by splanchnic mesenchyme, which forms the connective tissue and vessels of the lung.  As the lung matures from a simple tube surrounded by mesenchyme to a complex system of airways and alveoli interfacing with an enormous vascular network, it undergoes five stages of development – (1) embryonic, 4th - 6th weeks the major airways and lobes develop; (2) pseudoglandular, 7th-16th weeks, completion of formation of all conducting airways: number of acini determined; (3) canalicular, 17th-28th weeks, acini develop and become vascularized and the alveolar lining epithelium thins; (4) saccular, 29th-36th weeks, decrasing interstitial tissue, secondary saccular crests form and surfactant appears; and (5) alveolar, 37th week – birth, true alveoli are seen.  The complete development of the bronchial tree by the sixteenth week of gestation has been described as Reid's first law of lung development.  Reid's second law of lung development states alveoli develop after brith, increasing in number until the age of 8 years and in size until growth of chest wall finishes with adulthood. 50 million alveoli are the mean number of alveoli at a term birth. Reid's third law of lung development states the pre-acinar vesses (arteries and veins) follow the development of airways, the intra-acinar that of the alveoli.  Muscularization of the intra-acinar arteries does not keep pace with the appearance of new arteries (Sobonya '89: 15-17).

Developmental defects of the lung include (1) agenesis or hypoplasia of both lungs, one lung, or single lobes; (2) tracheal and bronchial anomalies; (3) vascular anomalies; (4) congenital lobar overinflation (emphysema); (5) congenital cysts; and (6) intralobar and extrapulmonary lobar sequestrations.  Congenital cysts represent and abnormal detachment of a fragment of primitive foregut, and most consist of bronchogenic cysts.  Bronchogenic cysts may occur anywhere in the as single or, on occasion, multiple cystic spaces from microscopic size to more than 5 cm in diameter.  They are usually found adjacent to bronchi or bronchioles but may or may not have demonstrable connections with the airways.  Complications include infection of the secretions, with suppuration, lung abscesses, or rupture into bronchi, causing hemorrhage and hemoptysis or rupture into the pleural cavity, with pneumothorax or interstitial emphysema.  Bronchopulmonary sequestration refers to the presence of lobes or segments of lung tissue without a normal connection to the airway system.  Blood supply to the sequestered area arises not rom the pulmonary arteries but form the aorta or its branches.  Intralobar sequestrations are found within the lung substance and are usually associated with recurrent localized infection or bronchiectasis.  Extralobar sequestrations are external to the lung and may be found anywhere in the thorax or mediastinum.  Found most commonly in infants as abnormal mass lesions, they may be associated with other congenital anomalies (Kobzik & Schoen '94: 675).  

Atelectasis refers either to incomplete expansion of the lungs or to the collapse of previously inflated lung substance, producing areas of relatively airless pulmonary parenchyma.  Significant atelectasis reduces oxygenation and predisposes to infection.  Acquired atelectasis may be divided into obstructive (or absorptive), compressive, contraction (from scarring), and patchy atelectasis.  Obstructive atelectasis is the consequence of complete obstruction of an airway, which in time leads to absorption of the oxygen trapped in the dependent alveoli, diminishing lung volume.  Obstructive atelectasis is caused principally by excessive secretions or exudates within smaller bronchi and is most often found in bronchial asthma, chronic bronchitis, bronchiectasis, and postoperative states and with aspiration of foreign bodies.  Compressive atelectasis results whenever the pleural cavity is partially or completely filled by fluid exudate, tumor, blood, or air (pneumothorax), or tension pneumothorax, when air pressure impinges on and threatens the function of lung and mediastinum, especially the major vessels, most commonly encountered in patients in cardiac failure who develop pleural fluid and in patients with neoplastic effusions within the pleural cavities.  Patchy atelectasis develops when there is loss of pulmonary surfactant, as in neonatal and adult respiratory distress syndrome.  Because the collapsed lung parenchyma can be re-expanded, atelectasis is a reversible disorder.  However, atelectatic parenchyma is prone to developing superimposed infections (Kobzik & Schoen '94: 675, 676). 
Cystic fibrosis (CF) is a multi-system disease characterized by a triad of suppurative pulmonary disease, pancreatic insufficiency and elevated sweat chloride concentrations.  Formerly called mucoviscidosis, it is transmitted as an autosomal recessive trait and is the most common fatal inherited disease of whites, occurring in 1 in 2000 live births.  About 5% of the white population carries the disease.  The CF gene has been localized on the long arm of human chromosome 7.  CF was once exclusively a pediatric disease.  However, because of improved awareness of the diseae, diagnosis of mildly affected individuals, and aggressive treatment, median survival has increased from less than 2 years in 1950 to almost 20 years of age in 1990.  The hallmarks of CF are malabsorption of food from pancreatic insufficiency and progressive, suppurative and destructive pulmonary disease.  Early on, the clinical picture is dominated by symptoms referable to pancreatic insufficiency and other gastrointestinal manifestations.  As the patient's age advances, respiratory manifestations tend to predominate.  The disease varies greatly in age of onset, organ system involvement and rapidity of progression.  The sweat chloride concentration is an excellent diagnostic discriminator of patients with CF, 90% of them have seat chloride concentrations greater than 60 mEq/L.  The remainder of them have values between 50 and t0 mEq/L and about 1 in 1000 have values less than 50 mEq/L.  A determination greater than 60 mEq/L in adults is considered diagnostic.  A normal range of sweat chloride does not exclude the diagnosis.  The majority of patients with CF have a chest radiograph that demonstrates cystic bronchiectatic changes and honeycombing, particularly in the upper lung fields.  Only 2% of adults with CF have a normal chest radiograph.  The upper lobes are affected more often than the lower, and the right lung more than the left (Gerber '89: 301-303).  
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Clinical manifestations of adult cystic fibrosis are (1) respiratory manifestations: chronc rhinosinusitis, nasal polyposis, chronic bacterial bronchitis, bronchiectasis, bronchopneumonia, lobar actelectasis, pneumothorax, hemoptysis, cor pulmonale, reactive airway disease and allergic bronchopulmonary aspergillosis; (2) gastrointestinal manifestations: pancreatic insufficiency, malabsorption, vitamin deficiency, intestinal obstructive syndrome, intussusception, volvulus, fatty liver infiltration, focal biliary cirrhosis, hepatic cirrhosis, portal hypertension, recurrent acute pancreatitis, appendicitis, periappendiceal abscess, microgalbladder, cholelithiasis, cholecystitis, hital hernia, gastroesophageal reflux, and rectal prolapse; (3) exocrine manifestations: abnormal sweat electrolytes, abnormal mucosal electric potential differences, heat prostration, metabolic alkalosis; (4) endocrine manifestations: glucose intolerance, iodide goiter, thyroid amyloidosis; (5) renal manifestations: renal tubular acidosis, secondary systemc amyloidosis, nephrotic syndrome; (6) hematologic manifestations: iron deficiency anemia, thrombocytosis, hypoprothrombinemia and vitamin deficiency coagulopathy; (7) reproductive manifestations: obstructive azoospermia, thickened cerbical mucus and pregnancy complications; (8) musculoskeletal manifestrations: clubbing, hypertrophic osteoarthropathy, idiopathic arthralgias, erythema nosum, rickets, and osteomalacia; (9) nervous system manifestations: brain abscess, pseudotumor cerebri, exudative retinopathy ,amyloidosis periiheral neuropathy, and nervous sytem autonomic dysfunction and (10) psychosocial manifestations (Gerber '89: 302).. 

Symptoms of rhinosinusitis are seen in nearly all individuals with CF.  Spontaneous pneumothorax is a relatively frequent complication (up to 50%) in CF and occurs in a setting of severe pulmonary impairment.  Mortality is 30% to 60% and is causd by the severe underlying parenchumal decompensation rather than the pneumothorax itself.  Hemptysis occurs in approximately 7% of Cf patients.  Cor pulmonale is a frequent sequelae of severe pulmonary involvement.  Pancreatic insufficiency, manifested by abdominal bloating and cramps, frequent and voluminous loose stools, and malabsorption, is present in 85% of children with CF.  In adolescents pancreatic insufficiency abates and in adults is well controlled with prancreatic enzyme supplementation.  Malabsorption may be present, as evidence by weight loss and the sequelae of the fat-soluble vitamin deficiencies.  Childhood acute pancreatitis occurs in 1% to 5% of children and is much higher in adults.  Intestinal obstruction caused by either fecal impaction or intussusception is a frequent complication of CF.increasing with age.  The symptoms of obstruction include crampy abdominal pain, constipation or watery stools, nausea and tender mass on abdominal exam.  Contrast enemas usually delineat the obstruction or intussusception and are also therapeutic in that they can evacuate the impaced feces or reduce the intussusception.  Digitla lubbing is a nearly universal clinical finding in CF that an be complicated by hypertrophic osteoarthropathy of the joints, such as the knee, ankle and wrist. Nearly all postpubescent males with CF are infertile on the basis of obstructive azoospermia caused by maldevelopment of the epididymis, vas deferens and seminal vesicles.  Howevver, approximately 2% to 3% o mn with F hae normal fertility and some have fathered children.  The reproductive tract of women with CF is anatomically normal.  Howeer, these women have decreased fertility because of their chronic illness, relative malnutrition, and anovulatory cycles.  The cervix is often impacted with thick, tenacious muus, which acts as a mechanical obstruction to sperm.(Gerber '89: 304-306).

Most individuals with CF are diagnosed in infancy or childhood, but 20% of young adults with CF are not diagnosed until after age 15.  The diagnosis of CF is usually quite obvious.  Historically, CF was often mistaken for pulmonary tuberculosis becaue of the chronic productive cough fever, weight loss and apical cystic lesions on chest radiographs.  Currently CF is most commonly mistaken for asthma.  Asthma and CF share the features of chronic cough, bronchospasm, hyperinflation, rhinosinusitis, occasional nasal polyposis, aspergillus colonization and increased IgE levels.  But asthmatic people rarely develop chronic bacterial bronchitis, a persistently abnormal chest radiograph, clubbing, hemoptysis, spontaneous pneumothorax, cor pulmonale, or a deteriorating course with extrapulmonary diseae.  Adult CF patients have also been misdiagnosed as having emphysema chronic bronchitis, bronchiectasis, eosinophilic granuloma, sarcoidosis, immotile cilia syndrome, or one of the immunoglobulin deficiencies.   In making the differential diagnosis of CF one must rule out (1) respiratory analogues: asthma, chronic bronchitis, bronchiectasis, emphysema, tuberculosis, eosiinophilic granuloma, sarcoidosis, alpha-1- antitrypsin deficiency, immotile cilia syndrome, agammaglobulinemia, IgA deficiency, Young's syndrome, or ankylosing spondylitis; (2) gastrointestinal: inflammatory bowel disease, infectious enteritis or gluten-sensitive enteropathy.  Occasionally ther is confusion between CF and the immotile cilia syndrome.  CF causes obstructive azoospermia due to maldevelopment and obstruction of the reproductive ductal system.  In the immotile cilia syndrome, sperm is present but immotile because of ultrastructural abnormalities.   Patients with the immotile cilia syndrome have a much slower progression of disease and a normal life expectancy.  They do not have multiorgan complications, chronic S. aureus or P. aeroginosa bronchitis, or other findings characteristic of CF.  The CF gene has been localized to the long arm of chromosome 7.  DNA markers are being used for linkage analysis of certain CF families.  These markers, called restriction fragment length polymorphisms (RFLPs) , make it possible to follow the transmission of the gene from one generation to the next, thush making it possible to tell if the fetus has inherited a CF gene from a parent or if a sibling of an affected individual is a carrier of the CF gene (Gerber '89: 306-308).       

Respiratory complications account for the major morbidity and mortality of patients with CF.   Treatment, although only palliative, is directed primarily at pulmonary hygiene and management of chronic infection.  Treatment must also be directed toward other organ system complications.  Overproduction of mucus exacerbates the airway obstruction, bacterial infection and deterioration seen in CF.  Removal of these secretions is facilitated by bronchial hygiene, breathing exercises, and exercise therapy.  Mucomyst (N-acetylcysteine) although its effectiveness is questionable, is occasionally used to liquefy tenacious secretion.   With progressive pulmonary deterioration, CF patients develop exercise-induced, and, eventually, resting arterial oxygen hypoxemia.  This hypoxemia exacerbates the patient's incipient cor pulmonale.  Oxygen administration alleviates the dyspnea associated with exercise and often improves the patient's appetite and level of activity.  Airway hyper-reactivity is a common accompaniment to CF's chronic inflammation, infection and mucus overproduction.  As many as 25% of adults with CF have some degree of exercise-induced bronchospasm.  Aerosolized beta agonists and atropine derivatives are efficacious in CF patietns with airway hyper-reactivity.  In mild to moderately severe disease, theophylline has proven to be beneficial in improving pulmonary function, but blood levels must be monitored.  Treatment of CF in children with alternate-day prednisone has been shown to improve their height, weight and pulmonary function and to reduce hospital admissions.  It is currently common practice to use corticosteroids not only chronically but also for acute exacerbations of CF, as in status asthmaticus.  No evidence of worsening bacterial infection has been reported in patients treated concurrently with short-term, high-dose corticosteroids and anti-pseudomonal antibiotics.  Continuous oral antibiotics are useful in decreasing the number of pulmonary exacerbations and hospitalizations of CF patients.  Their principal efficacy is activity against S. aureus and H. influenza. Trimethoprim-sulfamethoxazole and chloramphenicol occasionally have in vitro activity against P. aeruginosa organisms.  Penicillin or the antiviral amantadine (symmetrel) are most effective against H. influenza and doxycycline is best for S. aureus in children over 8, younger children benefit most from penicillin, if the are not allergic.  Intravenous antibiotics are indicated when a patient has severe deterioration despite aggressive treatment.  Deterioration is usually manifested by increased cough, fatigue, malaise, anorexia, weight loss, low-grade fever, occasional chills, decreased pulmonary function and radiographic changes.  Two-drug therapy (an aminoglycoside and another antipseudomonal antibiotic) is directed against P. aeruginosa and S. aureus organisms.  The penicillin derivatives often exhibit synergy with high doses of aminoglycosides against P. aeruginosa. The duration of multi-drug antibiotic therapy is empirically set at 10 to 14 days (Gerber '89: 308-310).

Type A influenza infections can cause significant morbidity in CF patients. Therefore yearly influenza vaccination is recommended for all CF patients over 6 months of age.  Amantadine hydrochloride can be used if begun in 24 to 48 hours after the onset of symptoms.  Tamiflu is also highly effective prescription flu remedy.  Proper nutrition is important to treatment.  Patients with pancreatic insufficiency have increased energy requirements because of fecal losses from malabsorption.   For most patients a well-balanced diet of appropriate caloric and vitamin content is usually sufficient.  Fat restriction is usually not necessary.  Exogenous pancreatic enzymes are administered to patients with symptoms of malabsorptions caused by exocrine pancreatic insufficiency.  They are usually begun at 2 to 5 tablets with each meal; the doseage is titrated to the level at which symptoms are most relieved.  These enzymes require an alkaline environment and are inactivated by pepsin and stomach acid.  Thus enteric coating of the pancreatic enzymes improves their efficiency.  The histamine H2 blocker, such as cimetidine and ranitidine, also improve the effectiveness of pancreatic enzymes by decreasing the acid production.  H2 blocker also help relieve the symptoms of gastroesophageal reflux caused by theophylline and corticosteroids.  CF patients require supplementation of vitamins A, D, E, and K.  In most routine situations this can be achieved by administering one multivitamin twice a day and an additional 200 international units of vitamin E.  In individuals with an elevated prothrombin time, an extra 5 mg of vitamin K is given each week (Gerber '89: 310, 311).              
3.7 Abdominal Defects

The gastrointestinal tract is divided into three subdivisions: (1) Foregut, which embraces the esophagus, stomach and proximal duodenum (including the bile ducts, liver and pancreas) vascularized largely by the celiac axis.  (2) Midgut, running form the ampulla of Vater in the second portion of the duodenum to the splenic flexure of the colon and supplied with blood by the superior mesenteric artery. (3) Hindgut, extending from the splenic flexure of the colon to the rectum and having as its major blood vessel the inferior mesenteric artery.  The venous return from all three embryonic gut subdivisions is largely through the portal system to the liver.  In the early embryo the gastrointestinal tract is a straight tube running in the midline form the oral cavity to the anus, suspended by both a dorsal and ventral mesentery.  The ventral mesentery is lost early, bu the dorsal mesentery is retained with the blood supply to the developing gastrointestinal tract.  By the fourth gestational week the lung separates form the proximal end of the foregut, incompleteness of this splitting mechanism results in the various forms of esophageal atresia and tracheoesophageal fistula.  Beginning in the fifth week of intrauterine life, the stomach sacculates, and the midgut begins to proliferate, enlarge, and elongate in a very accelerated manner.  Epithelial proliferation tends to narrow the intestinal lumen, it lower animals the proliferation continues until the lumen is obliterated to form the so-called solid-cord stage.  In the human embryo the solid cord stage develops rarely and only in the duodenum, vacuolization and coalescence of vacuoles rapidly reestablish the internal lumen of the tract.  Linear growth of the midgut rapidly outstrips the volume of the peritoneal cavity, resulting in elongation of the mesentery and herniation of the entire midgut into the base of the umbilical cord.  The resulting extracoelomic phase of midgut development occurs during the sixth to the tenth week of intrauterine life.  As one view the fetus form the front, the midgut rotates 270 degrees in a counterclockwise direction around its vascular axis (the superior mesenteric artery) during this extracoelomic phase of development, after which an orderly return of the midgut to the enlarged peritoneal cavity occurs during the tenth to twelfth weeks of intrauterine life.  Return of the midgut occurs in an aboral manner, from proximal to distal, the duodenum returning to the right upper abdominal quadrant after the first 90 degrees of rotation, where it is fixed retro-peritoneally. This forces the stomach to rotate 90 degrees, so that its original left side is now anterior and its right side the definitive posterior wall.  This is correlated with elongation of tis dorsal mesenteric surface into what we refer to as the greater curvature of the stomach.  As the proximal jejunum returns, the 270 degree counterclockwise rotation is completed so as to carry the distal portion of the duodenum inferior (caudad) to the superior mesenteric artery and across the midline, where the duodeno-jejunal junction is fixed in a nearly retroperitoneal manner by the ligament of Treitz.  The hind-gut is pushed to the left by the returning small bowel and the cecum and the right colon are directed above (cephalad to) the superior mesenteric artery with the cecum ending in the right upper abdominal quadrant.  The embryonic change in the midgut are completed leisurely during the succeeding months of gestation and on into the first few weeks of postnatal life by the gradual descent of the cecum to the right lower abdominal quadrant, where it becomes attached to the right posterior parietes in the normal adult position (Soper & Kimura '89: 530, 540).

All parts of the alimentary and urinary tract, can be the site of a malformation which has arisen in utero.  The incidence of malformation varies considerably within and between countries and races, but congenital abnormalities of the alimentary tract have an incidence of about in every 1000 births and produce about one-third of all admissions to a neonatal surgical unit.  Anomalies are divided into high and low deformities.  High deformities – those lying above the levator ani – are associated with disordered division of the cloaca by incomplete descent of the urogenital fold.  Low deformities, which only affect the rectum and anus below the levator ani and pelvic diaphragm, are associated with abnormalities in the disappearance of the cloacal membrane.  There usually appears to be no anus, but if a probe is passed, and the skin ridge cut back, a normal anus is revealed.  Half the lesions can be relieved by minor surgery.  High anomalies are more serious because no part of the rectum exists at or below the level of levator ani.  In exomphalos all or most of the epigastric abdominal wall fails to develop and there is a major herniation of liver and gut through a wide deficit which is covered only a by a glistening transparent avascular membrane composed of amnion and peritoneum.  This begins to disintegrate as it dries out and loses the nourishment derive din utero from amniotic fluid, and so repair is an urgent matter.  The hernia is often too big to allow a full-scale repair of the abdominal wall.  Sometimes a temporary repair can be effected by excising the sac and dissecting up the skin of the abdomen and using this as a cover for the abdominal contents.  This creates a skin-covered hernia, and the muscle layers can be repaired when the child has grown and is fit, around one year of age.  A gastroschisis is an open defect of the abdominal wall, beside the umbilicus, which has allowed intestine to spill out of the abdomen in utero: this appears to happed days or weeks before delivery.  At birth there is a striking prolapse of small bowel through the deficiency and urgent repair is needed.   If the bowel is cleansed and replaced in the abdomen, and the defect repaired most of these babies do remarkably well (Jones et al '85: 268-270, 271).

Clefts of the lip and palate are due to a failure of the maxillary and nasal growth centers to fuse in a normal manner.  These deformities cause little actual medial disability, but if a palate is not skillfully repaired the social disadvantage of cleft palate type of speech are severe, and the appearance of an uncorrected cleft lip is very unpleasant.  With timely and expert plastic surgery during the first two year, these disabilities are nowadays almost completely overcome (Jones et al '85: 259, 260).  Esophageal atresia occurs in about one in every 3000 births.  In the normal course of events the trachea and larynx split off from the foregut about the fourth to sixth week of fetal life, and this must be the stage at which oesophageal anomalies develop.  Associated anomalies in the heart and renal tracts and in the rectum occur in about half of babies with esophageal atresia.  The commonest deformity (85%) is a complete atresia of the upper oesophagus with a fistula between the tracheal bifurcation and the lower oesophagus.  A few (10%) babies have a long gap between the two esophageal pouches and no fistula.  These newborns cannot swallow, cough and splutter.  Whenever this is noted, a stiff catheter should be passed through the mouth, it will be found to arrest about 10 cm below the incisor teeth.  Since the first successful repair of an esophageal atresia in a neonate in 1941, this has become a regular operation for pediatric surgeons.  The right chest is entered extra-pleurally, the trachea-esophageal fistula is divided and oversewn, and the two blind ends of oesophagus mobilized and joined together.  In good risk babies, over 2 kg in weight, mortality is now negligible.  Neonatal intestinal obstruction can occur at any level form the duodenum to the anus.  The higher deformities in the duodenum and small bowel tend to present quickly, during the first 24-48 hours, with characteristic bright green vomiting differing from the yellow vomit which many babies produce.  Duodenal obstruction may be of intrinsic or extrinsic causation.  Intrinsic obstruction is a blockage of the lumen due either to a membrane, or to actual discontinuity  of the lumen (atresia).  In atresia the usual treatment is to anastomose jejunum to the distended duodenum above the obstruction.  There is a strong associated of these anomalies with mongolism, which occurs in 25%.  In extrinsic obstruction the rotation of the midgut has gone awry.  These babies tend to feed normally for a few days after birth, and then volvulus occurs, followed by green vomiting, but this an occur later in life.  Treatment entails division of Ladd's band, untwisting the volvulus, and placing the small bowel on the right, and colon to the left side of the abdomen.  The caecum then lies in the mid-abdomen, so the appendix should be removed (Jones et al '85: 260-262).

Meckel's diverticulum, a small remnant of the vitello-intestinal duct, is the commonest congenital deformity of the alimentary, being present in 2-3% of the population: only about one-third of diverticula, however, prove to be pathogenic.  The majority exist as an unattached diverticulum projecting from the antimesenteric surface of the ileum, sited some 60 cm above the ileocaecal valve (in the adult) and averaging 5 cm in length.  There is characteristically blood supply via the omphalomesenteric artery.  A few diverticular are attached to the back of the umbilicus and of these a minority are patent, so intestinal juices are discharged through the navel.  Between 50-60% of diverticular contain ectopic gastric mucosa, secreting acid and pepsin.  Most diverticular remain silent and may be found incidentally through a laparotomy.  Of the one-third which produce symptoms, 80% will present during childhood, and of these 5 out of 6 exist in boys.  Meckel's diverticulum can prove pathogenic if (2) the gastric secretions may cause a peptic ulcer to gorm in the adjacent ileum, (2) acute inflammation of a diverticulum can occur, similar to acute appendicitis, and (3) small intestinal obstruction can occur if an unattached diverticulum forms the leading point of an intussusception or an attached diverticulum acts as a peritoneal band or is the point of rotation of a voluvulus.  In all these situations, treatment involves excision of the diverticulum with closure of the defect in the wall of the ileum (Jones et al '85: 272).

Megacolon describes a condition in which the colon is grossly dilated and distended.  Most patients with megacolon suffer from a congenital malformation known as Hirschsprung's disease which occurs one in every 5000 neonates whereby the autonomic innervation migration down the gut stops short of the anal canal, leaving a length of colon devoid of ganglia.  This deformity may affect only a few centimetres of rectum or, more commonly, the whole rectum and part of the sigmoid colon. Boys outnumber girls by 5 to 1.  It is important that all infants with Hirschsprung's disease should have either a colostomy fashioned, or definitive surgery completed, before leaving hospital because of the danger of enterocolitis developing. The definitive operation is usually delayed until, with the bowel decompressed and evacuating normally via the colostomy, the baby has grown and is an otherwise normal 9-12 month-old child.  In Swenson's operation all aganglionic bowel is excised and the mobilized ganglionic colon is anastomosed end-to-end to the anal canal by a pull-through operation.  In Duhamel's operation the rectum is retained, the ganglionic colon is joined to the posterior half of the anorectal ring, and then the common wall between rectum and colon is destroyed, so forming a capacious new rectum.  Both operations require considerable expertise but yield excellent long-term results (Jones et al '85: 262-268).
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Umbilical hernia is an enlarged umbilical fascial ring with protrusion of intestines into sac covered by skin.  Umbilical swelling, larger with straining; asymptomatic.  Umbilical hernias are a result of incomplete closure of the fascia of the umbilical ring which, if small, may close by one year.  The incidence is higher in low birth weight and premature infants.  There is no evidence that taping hastens closure (Burns et al '00: 1202). There is no treatment; almost all spontaneously disappear by the age of 7 years.  Excellent.  Diastasis recti is a midline fascial attenuation extending from the umbilicus to the xiphoid process (Cox & Zeigler '97: 429). Omphalocele (exomphalos) is enlarged umbilical fascial ring with protrusion of intestines into thin translucent amniotic sac not covered by skin that occurs in 1 in 10,000 live births.  Grayish sac filled with viscera bulging around base of umbilical cord at birth.  The midgut is contained extra-peritoneally at the umbilicus in a sac composed of amniotic membranes devoid of skin.  Nonsurgical treatment is to paint the sac with an astringent (0.5% merbromin [Mercurochrome]).  If small, immediate excision and repair of abdominal wall; if large, prosthetic “silo” (usually Dacron-reinforced Silastic) to house viscera for 7 to 10 days until gradually enlarging abdominal wall can be closed . Avoid excessively high intra-abdominal pressure when the bowel is being returned to the abnormally small peritoneal cavity.  Intraoperative manual stretching of the abdominal wall helps avoid this disaster.  Good.  Gastroschisis is a small aperture in the abdominal wall to right of umbilicus through which protrudes midgut; thickened, covered with exudate, aperistaltic.  It complicates 1 in 8,000 live births. Grossly altered intestine protruding for abdominal wall defect; no covering whatsoever.  Immediate reduction and closure of abdominal wall, if feasible; if not, temporary prosthetic silo.  Good (Soper & Kimura '89: 535, 540).
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Wilson’s disease, hepatolenticular degeneration, is an autosomal recessive disorder of copper metabolism marked by the accumulation of toxic levels of copper in many tissues and organs, principally the liver, brain and eye.  Wilson’s disease has a gene frequency of 1: 200 to 400 and a disease incidence of 1:200,000.  A Kayser-Fleischer ring may form around the iris of the eye of the Wilson's disease patient.  When hepatic involvement remains subclinical, the condition comes to attention as a Parkinson-like movement disorder, as a psychiatric disturbance ranging from behavioral disorders to frank psychoses, or because of the ocular changes.  Early recognition permits the long-term use of copper chelators (e.g.) penicillamine) to prevent the accumulation of copper and thus arrest the progression of organ damage.  Fulminant hepatitis and unmanageable cirrhosis necessitate liver transplantation which appears to be curative.  Alpha1Antitrypsin (α1-AT) deficiency is an autosomal recessive disorder marked by abnormally low serum levels of protease inhibitor (Pi).  The deficiency leads to the development of pulmonary disease (emphysema) and hepatic disease (cholestasis or cirrhosis).  Pulmonary emphysema develops owing to a relative lack of anti-protease in the lungs, thus permitting tissue-destructive enzymes to run amok (Crawford ’94: 861-864).
Extrahepatic biliary atresia (EHBA) occurs in 1: 10,000 live births, one-third of infants with neonatal cholestasis.  EHBA is defined as a complete obstruction of bile flow owing to destruction or absence of all or part of the extrahepatic bile ducts.  It is the single most frequent cause of death from liver disease in early childhood and accounts for 50 to 60% of children referred for liver transplantation, owing to the rapidly progressing secondary biliary cirrhosis.  Most infants with EHBA are born with an intact biliary tree, which undergoes progressive inflammatory destruction in the weeks following birth.  Without surgical intervention death usually occurs within 2 years of birth.  Prolonged conjugated hyperbilirubinemia in the neonate, termed neonatal cholestasis, affects approximately 1 in 2500 live births.  Neonatal cholestasis and hepatitis are not specific entities, nor are the disorders necessary inflammatory but the diagnosis should bring about a diligent search for recognizable toxic, metabolic and infectious liver diseases.  Affected infants have jaundice, dark urine, light or acholic stools and hepatomegaly.  50 to 60% of cases are idiopathic and 20% are due to extrahepatic biliary atresia (EHBA) and 15% to Alpha1Antitrypsin (α1-AT) deficiency.  Choledochal cysts are congenital dilations of the common bile duct presenting most often in children before age 10 with the nonspecific symptoms of jaundice or recurrent abdominal pain typical of biliary colic or both.  Approximately 20% of patients become symptomatic only in adulthood.  The female-to-male ratio is 3 to 4:1 (Crawford ’94: 890, 867, 891).
About 10% of all people are born with potentially significant malformations of the urinary system.  Renal dysplasias and hypoplasias account for 20% of chronic renal failure in children.  Congenital renal disease can be hereditary but is most often the result of an acquired developmental defect that arises during gestation.  Genetic abnormalities may also cause enzymatic or metabolic defets in tubular transport, such as syctinuria and renal tubular acidosis.  All except horseshoe kidney are uncommon.  Horseshoe kidney is caused by fusion of the upper or lower poles of the kidneys produces a horseshoe-shaped structure that is found in 1 in 500 to 1,000 autopsies.  Ninety percent of such kidneys are fused at the lower pole and 10% are fused at the upper pole. Agenesis of the kidney can be bilateral, which is incompatible with life, usually encountered in stillborn infants, and is often associated with other congential disorders and leads to early death.  Unilatera agenesis is compatible with normal life if no other abnormalities exist.  The opposite kidney is usually enlarged as a result of compensatory hypertrophy.  Some patients eventually develop progressive glomerular sclerosis in the remaining kidney.  Hypoplasia refers to a failure of the kidneys to develop to a normal size.  This anomaly may occur bilaterally, resulting in renal failure in early childhood, but it is more commonly encountered as a unilateral defect.  Most cases probably represent acquired scarring but a truly hypoplastic kidney shows no scars and has a reduced number of renal lobes and pyramids, usually six or fewer.  In one form of hypoplastic kidney, oligomeganephronia, the kidney is small with fewer nephrons that are markedly hypertrophied.  Ectopic kidneys lie either just above the pelvic brim or within the pelvis.  They are usually normal or slightly small in size but otherwise not remarkable, because of their abnormal position, kinking or tortuosity of the ureters may cause some obstruction to urinary flow, which predisposes to bacterial infection.  Multicystic renal dysplasia is characterized by the persistence in the kidney of abnormal structures-cartilage, undifferentiated mesenchyme and immature collecting ductures, and by abnormal lobar organization.  Most cases are associated with ureteropelvic obstruction, ureteral agenesis or atresis and other anomalies of the lower urinary tract. Dysplasia, enlargement of the kidney, can be unilateral or bilateral and is almost always cystic.  When unilateral surgical nephrectomy is performed, when bilateral renal failure may ultimately result (Alper '10: 954-956).
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Congenital anomalies of the kidney occur more frequently than in any other organ.  Some cause no difficulty, but many, for example, hypoplasia, polycystic kidneys, cause impairment of renal function.  A significant incidence of renal agenesis ectopy, malrotation and duplication has een observed in association with congenital scoliosis and kyphosis.  Unilateral agenesis, hypoplasia and dysplasia are often seen in association with superlevator imperforate anus.  Renal dysplasia present protea manifestations.  Adult polycystic kidney disease is an autosomal dominant hereditary condition and almost always bilateral(95% of cases).  The patient is placed on a low-protein diet (0.5-0.75 g/kg/d of protein) and force fluids to 3000 mL or more per day.  Reasonable physical activity is permitted, but not overstrenuous.  Hypertension should be controlled.  Hemodiaysis may be indicated.  Simple cysts of the kidneys are usually unilateral and single but may be multiple.  As a simple cyst grows, it compresses and thereby may destroy renal parenchyma, but rarely does it destroy so much renal tissue that renal function is impaired.  A solitary cyst may compress the ureter, cuasing progressive hydronephrosis.  Infection may then complicate. The differential diagnosis is with cancer.  Cysts are generally left alone, if they become infected antimicrobials are used.  Metronidazole may reduce post-streptococcal kidney infection, malabsorption and antibiotic associated colitis.  Surgical drainage is often required.  Surgical excision of the extrarenal portion of the cyst wall and drainage will prove curative. About one in a thousand individuals has some type of renal fusion, the most common being the horseshoe kidney.   Congenital ectopic kidney is a low kidney on the proper side that failed to ascend normally.  It may lie over the pelvic brim or in the pelvis.  Rarely in the chest.  It usually causes no symptoms unless complications such as ureteral obstruction or infection develop.  Medullary sponge kidney is a congenital autosomal recessive defect characterized by widening of the distal collecting tubules.  The only symptoms are those arising from infection and stone formation.  A single renal artery is noted in 75-85% of individuals and a single renal vein in an even higher percentage.  Aberrant veins and arteries can cause obstruction, aneurysm, renal infarcts due to arterial occlusion, thrombosis of the renal vein, Arteriovenous fistula may be congenital (25%) or acquired.  A thrill can often be palpated and a murmur heard both anteriorly and posteriorly (McAninch '88: 493-511).

Cystic diseases of the kidney may be hereditary, developmental or acquired disorders.  Besides Multicystic renal dysplasia, explained above, polycystic kidney disease is a hereditary disorder.  Polycystic kidney disease can be autosomal-dominant (adult) polycystic disease (ADPKD) or autosomal-recessive (childhood) polycystic disease (ARPKD).  ADPKD is characterized by multiple expanding cysts of both kidneys that ultimately destroy the renal parenchyma and cause renal failure.  It is a common condition affecting roughly 1 of every 400 to 1000 live births and accounting for 5-10% of cases of chronic renal failure requiring transplantation or dialysis.  The likelihood of developing renal failure with a PKD1 mutation is less than 5% by 40 years of age, rising to more than 35% by 50, more than 70% at 60 and m ore than 95% by 70.  With a PKD2 mutation the odds of renal failure are less than 5% by 50, 15% at 60, and about 45% at 70.  Progression is accelerated in blacks (largely correlated with the sickle cell trait), in males, and in the presence of hypertension.  Individuals with PKD tend to have external congenital anomalies and about 40% have one to several cysts in the liver (polycystic liver disease) that are usually asymptomatic.  Cysts are derived from biliary epithelium.  Cysts occur much less frequently in the spleen, pancreas, and lungs.  Intracranial berry aneurysms arise in the circle of Willis, and subarachnoid hemorrhages from these account for death in about 4-10% of individuals.  Mitral valve prolapse and other cardiac valvular anomalies occur in 20-25% of patients, but most are asymptomatic.  Patients may survive for many years with azotemia slowly progressing to uremia.  Ultimately, about 40% of adult patients die of coronary or hypertensive heart disease, 25% of infection, 15% of a ruptured berry aneurysm or hypertensive intracerebral hemorrhage, and the rest of other causes.  ARPKD is genetically distinct.  Patients who survive infancy may develop a peculiar type of congential hepatic fibrosis.  In older children the hepatic disease is the predominant clinical concern.  Such patients may develop portal hypertension with splenomegaly (Alper '10: 956- 959).

Alport Syndrome is a hereditary nephritis that is manifest by hematuria with progression to chronic renal failure, accompanies by nerve deafness and various eye disorders, including lens dislocation, posterior cataracts and corneal dystrophy.  The disease is inherited as an X-linked trait in 85% of cases with males expressing the full syndrome and females as carriers limited to hematuria although autosomal recessive and autosomal dominant pedigrees exist.  Symptoms appear at ages 5 to 20 years, and the onset of overt renal failure is between the ages of 20 and 50 years in men.  Thin basement membrane lesion (Benign Familial Hematuria) is a fairly common hereditary entity manifested clinically by familial asymptomatic hematuria and diffuse thinning of the GBM to between 150 and 250 nm (compared with 300-400 nm in normal adults) renal function is normal and prognosis is excellent but most patients are heterozygous for the defective gene and may be carriers, homozygotes or compound heterozygotes may progress to renal failure (Alpers '10: 929-933). 
The three major types of medullary cystic disease are medullary sponge kidney, a relatively common and unusually innocuous structural change, and nephronophthisis and adult-onset medullary cystic disease, which are almost always associated with renal dysfunction.   Medullary sponge kidney is restricted to lesions consisting of multiple cystic dilations of the collecting ducts in the medulla.  The condition occurs in adults and is usually discovered radiographcially.  The papillary ducts in the medulla are dilated, and small cysts may be present.  The cysts are lined by cuboidal epithelium or occasionally by transitional epithelium.  Nephronophthisis and Adult-onset medullary cystic disease is a group of progressive renal disorders.  The common characteristic is the presence of a variable number of cysts in the medulla, usually concentrated at the corticomdullary junction, cortical tubulointerstitial damage is the cause of the eventual renal insufficiency.  Some forms are inherited as autosomal recessive traits and usually bcome manifest in childhood or adolescence.  As a group, the nephronophthisis complex is now thought to be the most common genetic cause of end-stage renal disease in children and young adults.  Adult-onset medullary cystic disease has an autosomal dominant pattern of transmission and is now considered a distinct entity.  Affected children present first with polyuria and polydipsia, reflecting a defect in the concentrating ability of the renal tubules.  Sodium wasting and tubular acidosis are also prominent.  The kidneys are small and show cysts in the medulla and small cysts in the cortex. The expected course is progression to terminal renal failure during a period of 5 to 10 years (Alper '10: 959, 960).
Hypertrophic pyloric stenosis of infancy is not generally considered congenital abnormality, there is usually no hint of the existence of this condition until the baby begins to vomit in the third or fourth week of life.  In the established case, the pathological anatomy is most striking – a dilated thickened stomach with huge hypertrophy of the pyloric circular muscle sufficient to produce severe obstruction to the gastric outlet.  The pyloris is an ovoid mass 1.5-2.0 cm long and about 1 cm in diameter which, when contracted, is hard and readily palpable through the abdominal wall.  Hypertrophic pyloric stenosis of infancy is a fairly common condition and occurs at the rate of about 3 per 1000 births.  As soon as the diagnosis is confirmed the child will be operated on: the circular muscle ring is divided longitudinally in Ramstedt's operation (Pyloromyotomy).  This is now a very safe and successful operation although, as recently as 1940, it carried a 25% mortality: this was almost entirely due to cross-infection and subsequent gastroenteritis (Jones et al '85: 271).
During fetal life, müllerian ducts develop and fuse in the female fetus to form the upper reproductive tract (i.e., the fallopian tubes, uterus and upper vagina).  The lower and midportion of the vagina develop fro the canalization of the genital plate.  Approximately 1 in 10,000 females has a birth defect of the reproductive tract that presents as primary amenorrhea.  The simplest genital tract anomaly is imperforate hymen.  In this condition, the genital plate canalization is incomplete and the hymen is, therefore, closed.  Menarche occurs at the appropriate time, but because there is obstruction of the passage of menstrual blood, it is not apparent.  This condition presents with pain in the area of the uterus and a bulging vaginal introitus.  Hymenotomy is the definitive therapy.  In müllerian agenesis (Rikitansky-Küster-Hauser syndrome), the uterus is absent along with its cervical extremity and the vagina.  All of the endocrine events of puberty occur at the proper time as ovarian development is unaffected.  The young woman establishes normal breast development, sexual hair growth and ovulation.  Yet, there is no menstruation.  Renal anomalies occur in 25% to 35% o cases, and skeletal anomalies such as scoliosis occur in 15% to 25% of these women.  Rikitansky-Küster-Hauser syndrome is generally sporadic in expression, although families displaying autosomal recessive inheritance have been documented.  The estimated risk of recurrence in future female offspring is approximately 4%.  An artificial vagina may be created by repetitive pressure to the perineum or by surgical construction, followed by a split-thickness skin graft.  After creation of a vagina, these women are able to have sexual intercourse.  With the advances in assisted reproductive technologies including in vitro fertilization (IVF) and surrogacy, it is possible for women with this condition to have a genetic child.  If physical signs of secondary sexual development appear before the age of 8 years, the physician should consider the diagnosis of precocious puberty.  Precocious puberty occurs in girls more frequently than in boys.  Precocious puberty may be the result of inappropriate secretion of androgens or estrogens.  The most common cause of inappropriate hormone secretion is congenital adrenal hyperplasia of the 21-hydroxylae type.  In this disorder, the adrenal glands are unable to produce adequate amounts of cortisol as a result of a partial block in the conversion of progesterone to desoxycorticosterone.  Because this step is mediated by the enzymatic action of 21-hydroxylase, deficiency of this enzyme leads to an accumulation and release of adrenal androgens, which results in precocious adrenarche.  In girls there is premature development of pubic hair followed by axillary hair.  Breast development either does not occur or is incomplete for the stage of sexual development.  Measurement of adrenal androgens, such as dehydroepiandrosterone, dehydroepiandosterone sulfate and androstenedione, leads to the diagnosis. Medical therapy consists of steroid replacement, a standard regimen being hydrocortisone (25 mg/m2/day) in divided doses, with 9-α-fluorocortisone at a dosage of 15 to 75 mg twice a day for those afflicted with salt wasting.  Surgical therapy may be required to remove redundant erectile tissue, provide exteriorization of the vagina to allow for menstruation and sexual intercourse.  Isosexual precocious puberty can be treated by the tonic administration of an exogenous GnRH agonist.   These agents block the periodic secretion of GnRH and suppress pituitary gonadotropin secretion.  If the events in puberty do not progress in the expected way, an evaluation for hormonal abnormalities and/or hypothalamic-pituitary tumors is advised (Beckman '02: 460-462).   
IV. Sex
4.1 Gender
The genital system develops from embryonic intermediate mesoderm  With the folding of the embryo, the intermediate mesoderm comes to lie as two longitudinal rods on either side of the primitive aorta.  In the trunk region, the rods are called nephrogenic cords.  There is a dorsal outgrowth of each nephrogenic cord, which bulges into the celomic cavity.  These bulges, called the urogenital ridges, are covered with celomic epithelium.  The urogenital ridges give rise to elements of both the urinary and the reproductive system.  The elements of the reproductive system pass through an undifferentiated stage in the early embryo; that is, development is identical in the male and female.  Later, sex-specific differentiation occurs.  Genetic sex, determined at fertilization, depends on whether the X-bearing oocyte is fertilized by an X or Y bearing sperm.  The gonads begin to develop during the fifth week, when a portion of the urogenital ridge on the medial side of the emesonephric kidney thickens to form the gonadal ridge.  The celomic epithelium divides to form finger-like bands of cells (the primary sex cords), which project into the underlying mesodermal mesenchyme of the gonadal ridge.  In the female, it is the cortical area that predominates in the mature gonad, and it is this cortical tissue that contains the follicles.  This growth results in the creation of a cortex and a medulla in the undifferentiated gonad.  During the fourth week, the primordial germ cells (which eventually give rose the gametes) can be identified in the yolk sac.  As the embryo folds, some of the yolk sac is incorporated into the embryo.  During the sixth week, the primordial germ cells migrate into the mesenchyme of the gonadal ridge, where they become associated with the primary sex cords.  
In the female, the primordial germ cells become oogonia, which divide by mitosis during fetal life.  No oogonia form after birth.  If a Y chromosome is present, the tunica albuginea of the testis begins to form in the mesenchymal tissue of the medulla during the eighth week.  This is the first indication of the sex of the embryo.  In the absence of a Y chromosome, the undifferentiated gonad develops into an ovary, which is identifiable by approximately the tenth week of development.  In the ovary, the primary sex cords degenerate, and secondary sex cords (cortial cords) appear and extend from the surface epithelium into the underlying mesenchyme.  The oogonnia are incorporated into them, and at approximately 16 weeks of development the cortical cords organize into primordial follicles.  Each follicle eventually consists of an oogonium, derived from a primary germ cell, surrounded by a single layer of squamous follicular cells, derived from the cortical cords.  Follicular maturation begins when the oogonia enter the first stage of meiotic division (at which point they are called oocytes).  Oocyte development is then arrested until puberty, when one or more follicles are stimulated to continue development each month (Phillips '02: 39-41).

In both the male and female, two pairs of ducts initially develop, the meonephric (wolffian) and the paramesonephric (müllerian).  After an undifferentiated stage; in the male, mesonephric ducts, which drain the embryonic mesonephric kidneys, eventually form the epididymis, ductus deferens and ejaculatory ducts.  In the female the mesonephric ducts almost completely disappear.  In the female, paramesonephric ducts (or müllerian) persist to form the major parts of the reproductive tract (the fallopian tubes, uterus and parts of the vagina.  The paramesonephric ducts start to develop early int the sixth week, beginning as invaginations of the celomic epithelium in the vicinity of the mesonephric kidneys.  For each duct, the invagination fuses to form a tube.  The cranial end of each duct opens into the celomic cavity (future peritoneal).  The ducts grow caudally, and the caudal segments fuse at approximately the eighth week of development into the Y-shaped uterovaginal promordium or canal.  The cranial (unfused) portion of each duct becomes a fallopian tube, and the fused portions become the uterus and parts of the vagina.  This differentiation does not depend on the presence of ovaries.  When the two paramesonephric ducts fuse, two peritoneal folds are brought together.   This creates the broad ligaments of the uterus.  Between weeks 5 and 7 the primitive cloaca, a pouch-like enlargement of the caudal end of the hindgut, is divided into the urogenital sinus (ventral) and the anorectral canal (dorsal).  The contact of the caudally growing unterovaginal primordium with the urogenital sinus results in the formation of a solid mass of cells called the vaginal plate.  The vaginal plate extends from the urogenital sinus into the caudal end of the uterovaginal primordium.  The central cells of the vaginal plate disappear, forming the lumen of the vagina.  The peripheral cells of the plate persist as the vaginal epithelium.  In addition to contributing to the vagina, the urogenital sinus also gives rise to the epithelium of the urinary bladder, the urethra, the greater vestibular glands and the hymen. The external genitalia also pass through an indifferent stage.  Early in the fourth week, the genital tubercle, or phallus, develops at the cranial end of the cloacal membrane.  Soon after, labio-scrotal swellings and urogenital folds appear at either side of the cloacal membrane.  The genital tubercle enlarges in both the male and the female and at approximately 7 weeks these membranes rupture.  At approximately 9 weeks, distinguishing sexual characteristics begin to appear but the external genital organs are not fully formed until week 12.  In the absence of androgens, the external genitalia are feminized.  The phallus develops into the relatively small clitoris.  The unfused urogenital folds form the labia minora and the labioscrotal swelling become the labia majora (Phillips '02: 41-42).  
The testes develop prenatally and drop into the scrotum during the eighth month of gestation.  Each testis measures 1cm wide and 1.5 to 2 cm long.  In boys, the prostate is underdeveloped and nonpalpable.  The female genitalia may be engorged at birth due to the influence of maternal hormone.  The genitalia return to normal size in a few weeks and remain small until puberty when estrogens stimulate the development of the reproductive tract and secondary sex characteristics (Muscari '01: 11).  
In most children the gonads develop normally, however there are several gender related genetic defects that receive medical attention. 45, XO occurs in 1:10,000 live-births, occurring frequently in first-trimester (Turner syndrome) is the leading cause of spontaneous abortions; associated primarily with unique somatic features; they have an enlarged clitoris and internally have vestigal male gonads that are best surgically removed in adolescence to prevent cancer.  47,XXX; 47,XYY; 47,XXY (Klinefelter syndrome) occurs in 1:900 live-births causing minimal somatic abnormalities; individuals with Klinefelter syndrome are characterized by a tall, eunochoid habitus and small testes; 47,XXX and 47,XYY individuals do not usually exhibit somatic abnormalities but 47,XYY individuals may be tall (Wright et al '03).  XXX individuals may carry two sets of female reproductive organs.  XXY individuals may have vestigal male gonads growing internally.  All like to consider themselves women.  An estimated 10% of the population are gay, lesbian, bisexual or transgender. A side-effect  of transgender hormone therapy is that it thickens the blood necessitating Coumadin (Warfarin) to thin the blood.  The coagulation invariably presents the patient for multiple surgeries before the XYY individuals succumbs to the sex change operation to remove external male genitals with small testis and create a vagina.  Since 2014 Medicaid has been paying for these harmful cosmetic transgenders hormone and surgical male-to female sex change treatments and needs to stop.  Since the gay bar shooting in Florida in 2016, the largest rampage shooting in US history, there can be no more public insurance for Warfarin (Coumadin) supplemented sex hormone therapy torture treatment that causes such untreatable dysfunction, and whereas only surgeons seem to be able to convince them with Heparin to stop taking Warfarin for a few days, they decide to undergo sex change operation since 2014.     
Pediatric and Adult Anatomy of the Male and Female
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Adolescence encompasses puberty, the period when primary and secondary sex characteristics begin to develop and reach maturity.  In girls, puberty begins between the ages of 8 and 14 years and is completed within 3 years.  In boys, puberty begins between the ages 9 and 16 years and is completed by age 18 or 19. Pubic hair begins to develop between ages 8 and 14 year.  The testes increase in size and sensitivity, and the penis grows in length and width.  Vaginal secretions change from alkaline to acidic; the vaginal layer becomes thick, gray and mucoid, and the vaginal flora change from mixed to Döderlein's lactic acid-producing bacilli. Thelarche (beginning of breast development) usually takes place between the age of 10 and 11 years but may occur between 8 and 13. Menarche (onset of menstrual periods) typically occurs about 2 ½ years after onset of puberty.  Onset of seminal fluid is an overt sign of puberty, analogous to menarche in females.  Puberty is studied with Tanner's stages of sexual maturity.  
Males; Sex maturity rating 1: prepubertal, no pubic hair, genitalia unchanged from early childhood.  Sex maturity rating 2: light, downy hair develops laterally and later becomes dark, penis and testes may be slightly larger, scrotum becoming more textured.  Sex maturity rating 3: pubic hair has extended across the pubis, testes and scrotum are further enlarged penis is larger especially in length.  Sex maturity rating 4: more abundant pubic hair with curling, genitalia resemble those of an adult, glans has become larger and broader, scrotum is darker.  Sex maturity rating 5: adult quantity and patter of pubic hair, with hair present along inner borders of thighs, testes and scrotum are adult in size.  Normal penis length is 4 cm at birth, 5 cm at age 4 years, 6 cm at age 11 years, and 12 cm at the end of adolescence.  Penis should be straight with the foreskin retractable.  Some adhesion of the foreskin to the glans are normal until age 4 years.  Urinary meatus should be at the tip of the penis.  The inguinal area should be free of bulges that may indicate a hernia.  The left testicle is usually lower than the right.  The testes are 1 cm until puberty, 2 to 3.2 cm at stage III, 3.3 to 4.0 cm at stage III, 4.1 to 4.9 at stage IV and 5 cm at stage V.  Cryptorchidism (undescended testicle) is abnormal  Testes that enlarge before age 9 years are a sign of precocious puberty (Muscari '01: 29, 34-36, 116, 117, 122-125)
Females.  Sex maturity rating 1: prepubertal, elevation of papilla only.  Sex maturity rating 2: breast buds appear; areola is slightly widened and projects as small mound.  Sex maturity rating 3: enlargement of the entire breast and projection of areola and papilla as a secondary mound.  Sex maturity rating 5: adult configuration of the breast with protrusion of the nipple; areola no longer projects separately from remainder of breast.  Female pubic hair development.  Sex maturity rating 1: prepubertal, no pubic hair.  Sex maturity rating 2: straight hair extends along the labia. Sex maturity rating 3: pubic hair increases in quantity, darker and present in the typical female triangle but in smaller quantity.  Sex maturity rating 4: public hair more dense, curled and adult in distribution but less abundant.  Sex maturity rating 5; abundant, adult-type pattern hair may extend onto the medial part of the thighs (Muscari '01: 29, 34-36).  Breast tissue before age 8 years (premature thelarche) is abnormal, as is gynecomastia (breast tissue in males).  Adrenarche (onset of pubertal hair) before age 8 years is abnormal, except in obese children.  An undeveloped clitoris in an adolescent female can indicate gonadal dygenesis or hypopituitarism (Muscari '01: 116, 117, 122-125). 
In 2013, 47 percent of high school students in � grades 9 through 12 reported ever having had sexual intercourse. The percentage of students who reported ever having had sexual intercourse declined from 1991 (54 percent) to 2001 (46 percent) and remained stable from 2001 to 2013. The percentage of students who reported ever having had sexual intercourse differed by race and Hispanic origin. In 2013, 61 percent of Black, non-Hispanic students reported ever having had sexual intercourse, compared with 49 percent of Hispanic students and 44 percent of White, non-Hispanic students.  Lesbian, gay, bisexual and transgender teens (LGBT) are complicated.  Homosexuality is the persistent sexual and emotional attraction to people of one's own sex.  Lesbian is a term used for female homosexuals.  Gay is a term used for male homosexuals.  Bisexual teens are attracted to members of their own sex and members of the opposite sex.  Transgender people believe they are members of the opposite biologic sex and may have deformed and/or duplicate internal gonads that should be surgically removed to prevent cancer.  Gay teens have an increased incidence of STDs and HIV.  Gay bowel syndrome (intestinal infection) is a common problem in gay men related to unprotected intercourse.  Gay teens who engage in unprotected intercourse are at risk for hepatitis B.  LGBT teens are frequently victims of hate crime and domestic violence.  Privacy and confidentiality are necessary.  The term partner is helpful.  Physical examination includes pubertal staging, skin lesions (including cutaneous manifestations of STDs, bruising and other signs of trauma, lymphadenopathy,  discharge, venereal warts, herpetic lesions and fissures.  For males check the penis for ulcers, discharge and lesions, scrotum and prostate for size.  For females, breast, external genitalia, vagina, cervix, uterus and adnexa (Muscari '01: 241, 242).
4.2 Prostate and Male Genitalia
The prostate is a fibromuscular and glandular organ lying just inferior to the bladder in men.  The normal prostate weight about 20 g and contains the posterior urethra, which is about 2.5 cm in length.  It is supported anteriorly by the puboprostatic ligaments and inferiorly by the urogenital diaphragm.  The prostate is perforated posteriorly by the ejaculatory ducts, which pass obliquely to enter through the verumontanum on the floor of the prostatic urethra just proximal to the striated external urinary sphincter.  According to the classification of Lowsley, the prostate consists of 5 lobes: anterior, posterior, median, right lateral and left lateral  The prostate has a peripheral zone, a central zone and transitional zone, an anterior segment, and a preprostatic sphincteric zone.  The segment of urethra that traverses the prostate gland is the prostatic urethra.  It is lined by an inner longitudinal layer of muscle (continuous with a similar layer of the vesical wall).  Incorporated within the prostate gland is an abundant amount of smooth musculature derived primarily form the external longitudinal bladder musculature.  This musculature represents the true smooth involuntary sphincter of the posterior uretrhra in males.  Prostatic adenoma develops from the periurethral glands at the site  of the median or lateral lobes.  The posterior lobe, however is prone to cancerous degeneration.  The prostate gland lies behind the pubic symphysis.  Closely applied to the posterosuperior surface are the vasa deferentia and seminal vesicles.  Posteriorly it is separated from the rectum by the 2 layers of Denonvilliers' fascia, serosal rudiments of the pouch of Douglas, which once extended to the urogenital diaphragm.  The prostate consists of a thin fibrous capsule under which are circularly oriented smooth muscle fibers and collagenous tissue that surround the urethra (involuntary sphincter).  Deep to this layer lies the prostatic stroma, composed of connective and elastic tissues and smooth muscle fibers in which are embedded the epithelial glands.  These glands drain into the major excretory ducts (about 25 in number), which open chiefly on the floor of the urethra between the verumontanum and the vesical neck.  Just beneath the transitional epithelium of the prostatic urethra lie the periurethral glands.  The arterial supply to the prostate is derived from the inferior visecal, internal pudendal and middle rectal (hemorrhoidal) arteries.  The veins from the prostate drain into the periprostatic plexus, which has connections with the dep dorsal vein of the penis and the internal iliac (hypogastric) veins.  The prostate gland received a rich nerve supply from the sympathetic and parasympathetic nerve plexuses.  The lymphatics from the prostate drain into the internal iliac (hypogastric), sacral, vesical and external iliac lymph nodes (Tanagho '88: 7, 8).

The seminal vesicles lie just cephalad to the prostate under the base of the bladder and they are about 6 cm long and quite soft.  Each vesicle joint its corresponding vas deferens to form the ejaculatory duct into the verumontanum.  The ureters lie medial to each, and the rectum is contiguous with their posterior surfaces.  The mucous membrane is pseudostratified.  The submucosa consists of dense connective tissue covered by a thin layer of muscle that in turn is encapsulated by connective tissue.  The blood supply is similar to that of the prostate gland.  The nerve supply is mainly from the sympathetic nerve plexus.  The lymphatics of the seminal vesicles are those that serve the prostate.   The 2 spermatic cords extend from the internal inguinal rings through the inguinal canals to the testicles.  Each cord contains the vas deferens, the internal and external spermatic arteries, the artery of the vas, the venous pampiniform plexus (which forms the spermatic vein superiorly), lymph vessels, and nerves.  All are enclosed in investing layers of thin fascia.  A few fibers of the cremaster muscle insert on the cords in the inguinal canal.  The fascia covering the cord is formed of loose connective tissue that supports arteries, veins and lymphatics.  The vas deferens is a small, thick-walled tube consisting of an internal mucosa and submucosa surrounded by 3 well-defined layers of smooth muscle encased in a covering of fibrous tissue.  Above the tests, this tube is straight.  Its proximal 4 cm tends to be convoluted.  The external spermatic artery, a branch of the inferior epigastric, supplies the fascial coverings of the cord. The internal spermatic artery passes through the cord on its way to the testis.  The deferential artery is close to the vas.  The veins from the testis and the coverings of the spermatic cord form the pampiniform plexus, which, at the internal inguinal ring, unites to form the spermatic vein.  The lymphatics from the spermatic cord empty into the external iliac lymph nodes.  The upper portion of the epididymis (globus major) is connected to the testis by numerous efferent ducts from the testis.  The epididymis consists of a markedly coiled duct that, at its lower pole (globus minor), is continuous with the vas deferens.  An appendix of the epididymis is often seen on its upper pole; this is a cystic body that in some cases is pedunculated but in others is sessile.  The epididymis is covered by serosa.  The ductus epididymidis is lined by pseudostatified columnar epithelium throughout its length.  The arterial supply to the epididymis comes from the internal spermatic artery and the artery of the bas (deferential artery).  The venous blood drains intot he pampiniform plexus, which becomes the spermatic vein.  The lymphatics drain into the external iliac and internal iliac (hypogastric) lymph nodes (Tanagho '88: 8-12).

The average testical measures about 4 x 3 x 2.5 cm.  It has a dense fascial covering called the tunica albuginea testis, which, posteriorly, is invaginated somewhat into the body of the testis to form the mediastinum testis.  This fibrous mediastinum sends fibrous septa into the testis, thus separating it into about 250 lobules.  The testis is covered anteriorly and laterally by the visceral layer of the serous tunica vaginalis, which is continuous with the parietal layer that separates the testis from the scrotal wall.  At the upper pole of the testis is the appendix testis, a small pedunculated or sessile body similar in appearance to the epididymis.  The testis is closely attached posterolaterally to the epididymis, particularly at its upper and lower poles.  Each lobule contain 1-4 markedly convoluted seminiferous tubules, each of which is about 60 cm long.  These ducts converge at the mediastiunum testis, where hey connect with the efferent ducts that drain into the epididymis  The seminiferous tubule has a basement membrane containing connective and elastic tissue.  This supports the seminiferous cells, which are of 2 types: (1) Sertoli (supporting) cells and (2) spermatogenic cells.  The stroma between the seminiferous tubules contains connective tissue in which the interstitial Leydig cells are located.  The blood supply to the testis is closely associated with that of the kidneys because of the common embryological origin of the 2 organs.  The arteries to the testes (internal spermatics) arise from the aorta just below the renal arteries and course through the spermatic cords to the testes, where they anastomose with the arteries of the vasa deferentia that branch off from the internal ilia (hypgastric) artery.  The blood from the testis returns in the pampiniform plexus of the spermatic cord.  At the internal inguinal ring, the pampiniform plexus form the spermatic vein.  The right spermatic vein enters the vena cava just below the right renal vein; the left spermatic vein empties into the left renal vein.  The lymphatic vessels from the testes pass to the lumbar lymph nodes, which in turn are connected to the mediastinal nodes.  Beneath the corrugated skin of the scrotum lies the dartos muscle.  Deep to this are the 3 fascial layers derived from the abdominal wall at the time of testicular descent. Beneath these is the parietal layer of the tunica vaginalis.  The scrotum is divided into 2 sacs by a septum of connective tissue.  The scrotum not only supports the testes but, by relaxation or contraction of its muscular layer, helps to regulate their environmental temperature.  The dartos muscle, under the skin of the scrotum, is unstriated, The deeper layer is made up of connective tissue.  The arteries to the scrotum arise from the femoral, internal pudendal, and inferior epigastric arteries.  The veins are paired with the arteries.  The lymphatics drain into the superficial inguinal and subinguinal lymph nodes (Tanagho '88: 12, 13).
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The average American man's penis measures 5.6 inches, or 14.2 cm, long when erect.  The penises measured in the study ranged from 2.75 inches to 7 inches (7 to 18 centimeters) long in a flaccid-but-stretched state, and from 3.93 inches to 7.87 inches (10 to 20 cm) when erect. Girth ranged from 2.75 inches to 5.11 inches (7 to 13 cm) when flaccid and from 3.54 inches to 6.69 inches (9 to 17 cm) when erect (Pappas '13).  The penis is composed of 2 corpora cavernosa and the corpus spongiosum, which contains the urethra, whose diameter is 8-9 mm.  These corpora are capped distally by the glans.  Each corpus is enclosed in a fascial sheath (tunica albuginea), and all are surrounded by a thick fibrous envelope known as Buck's fascia.  A covering of skin, devoid of fat, is loosely applied about these bodies.  The prepuce forms a hood over the glans.  Beneath the skin of the penis (and crotum) and extending from the base of the glans to the urogenital diaphragm is Colles' fascia, which is continuous with Scarpa's fascia of the lower abdominal wall.  The proximal ends of the corpora cavernosa are attached to the pelvic bones just anterior to the ischial tuberosities.  Occupying a depression on the ventral surface, in the midline is the corpus spongiosum, which is connected proximally to the undersurface of the urogenital diaphragm, through which emerges the membranous urethra.  This portion of the corpus spongiosum is surrounded by the bulbospongiosus muscle.  Its distal end expands to form the glans penis.  The suspensory ligament of the penis arises for the linea alba and public symphysis and inserts into the fascial covering of the corpora cavernosa.  The corpora cavernosa, the corpus spongiosum, and the glans penis are composed of septa of smooth muscle and erectile tissue that enclose vascular cavities.  
The urethral mucosa that traverses the glans penis is formed of squamous epithelium.  Proximal to this, the mucosa is transitional in type.  Underneath the mucosa is submucosa, which contains connective and elastic tissue and smooth muscle.  In the submucosa are the numerous glands of Littre, whose ducts connect with the urethral lumen.  The urethra is surrounded by the vascular corpus spongiosum and the glans penis.  The penis and urethra are supplied by the internal pudendal arteries.  Each artery divides into a deep artery of the penis (which supplies the corpora cavernosa), a dorsal artery of the penis, and the bulbourethral artery.  These branches supply the corpus spongiosum, the glans penis and the urethra.  The superficial dorsal vein lies external to Buck's fascia.  The deep dorsal vein is placed beneath Buck's fascia and lies between the dorsal arteries.  These veins connect with the pudendal plexus, which drains into the internal pudendal vein.  Lymphatic drainage form the skin of the penis is to the superficial inguinal and subinguinal lymph nodes.  The lymphatics from the glans penis pass to the subinguinal and external iliac nodes.  The lymphatics form the deep urethra drain into the internal iliac (hypgastric) and common iliac lymph nodes (Tanogho '88: 12, 13).

Although the testis is responsible for sperm production, the epididymis is intimately involved in the maturation, storage, and transport of spermatozoa.  Spermatozoa gain progressive motility and fertilizing ability after passing through the epididymis.  Spermatogenesis takes about 74 days from initiation to the appearance of mature spermatozoa.  The tunia albuginea, or the testicular capsule, extends fibrosepta into the testi, resulting in formation of approximately 250 pyramidal lobules each of which contains coiled seminiferous tubules.  These tubules terminate in the testis, which in turn coalesces to form the ductuli efferentes, which conduct testicular fluid and spermatozoa into the aput epididymis. The epididymis consists of a single convoluted tubule, 5-6 m in length.  The epididymis is divided into the aput, orpus and auda epididymidis.  Sperm are immotile in the male reproductive tract but a transported by a hydrostatic pressure difference, ciliary propulsion and peristaltic contraction of myoid cells along they epididymis.  The estimated transit time of spermatozoa through the aput, orpus and auda epididymidis in healthy males is 0.7, 0.7 and 1.8 days, respectively.  Only spermatozoa from the auda epididymidis are able to bind and penetrate eggs.  The epididymis also serves as a reservoir for sperm; it is estimated that the extragonadal sperm reserve is 440 x 106 spermatozoa and that more than 50% of these are located in the cauda epididymidis. These spermatozoa stored in the cauda epididymidis enter the vas deferens, a muscular duct 30-35 cm long, which propels its contents by peristaltic motion into the ejaculatory duct.  Sperm are transported to the outside of the  male resproductive tract by emission or ejaculation.  During emission, secretions from the seminal vesicles and prostate are deposited into the posterior urethra.  Prior to ejaculation, peristalsis of the vas deferens and bladder neck comes under sympathetic nervous control.  During ejaculation the external sphincter relaxes and the semen is propelled through the urethra by rhythmic contractions of the perineal and bulbourethral glands both under somatic control.  The first portion of the ejaculate contains a small volume of fluid from the vas deferens, which is rich in sperm.  The major volume of the seminal plasma comes from the seminal vesicles (60%) and prostate (20%).  The seminal vesicles provide the nourishing substrate fructose as well as prostaglandins, phosphorylcholine and coagulating substrates.  Seminal plasma buffers the acidic vaginal environment. Ejaculated semen liquefies within 20 minutes intoprostatic proteolytic enzymes.  The prostate adds zinc, phospholipids, spermine and phosphatase to the seminal fluid.  Additional fluid may be added by the bulbourethral glands (Cowper's glands) and urethral glands (Littre's glands) during transport of the fluid through the penile urethra. The first portion of the ejaculate characteristically contains most of the spermatozoa and most of the prostatic secretions, while the second portion is composed primarily of seminal vesical secretions and contains only a few spermatozoa.  Approximately 15% of all married couples will experience reproductive difficulty.  Conception normally is achieved within 12 months in 80% of couples who use no contraceptive measures.  About a third of cases of infertility result from pathologic factors in the man, a third from factors in the woman, and a third from contributing factors in both parties (Lue '88: 640-642).  

The autonomic erection center is located in the intermediolateral nucleus of the spinal cord at levels S2-S4 and T12-LThe fibers innervating the penis (the cavernous nerves) travel along the posterolateral aspect of the seminal vesicles and prostate and then accompany the membranous urethra through the genitourinary diaphragm.  At the prostatic urethra, these fibers are located at the 5 and 7 o'clock positions and at the membranous urethra, they are at the 3 and 9 o'clock positions; they ascend gradually to the 1 and 11 o'clock positions at the level fo themed-urethral bulb and finally enter the hilum of the penis at the level of the distal urethral bulb.  Some fibers enter the corpora cavernosa and corpus spongiosum with the cavernous and urethral arteries.  Others travel farther distally and penetrate the tunica albuginea at mid shaft.  The terminal branches of the cavernous nerves innervate the helicine arteries and the brabecular smooth muscle and are responsible for the vascular events during tumescence and detumescence.  Three types of erection can be identified: reflexogenic, psychogenic and nocturnal.  Reflexogenic erection is induced by genital stimulation.  Afferent fibers controlling this type of erection are in the pudendal nerve and efferent fibers in the sacral parasympathetic nerves.  Psychogenic erection, resulting from visual or auditory stimuli or fantasy, is more complex.  Cerebral impulses pass through the thoracolumbar and sacral centers to the cavernous nerves.  Nocturnal erection usually occurs during REM (rapid eye movement) sleep.  The hemodynamics of penile erection are due to the paired internal pudendal artery that is the major carrier of the blood supply to the penis.  The terminal portion of this artery divides into 4 branches: the artery to the urethral bulb, the urethral artery, the dorsal artery and the cavernosal artery (deep artery).  The cavernosal artery supplies the corpora cavernosa; the dorsal artery, the glans penis; and the bulbar and urethral arteries supply the corpus spongiosum during erection.  The venous drainage of the glans is mainly through the deep dorsal vein.  The corpus spongiosum is drained via the circumflex and bulbar veins, but the drainage of the corpora cavernosa is more compex: the mid and distal shaft are drained by the deep dorsal vein to the preprostatic plexus; the proximal corpora by the cavernous veins to the preprostatic plexus and internal pudendal vein.  The drainage of all 3 corpora originates in the subtunical venules, which unite to form emissary veins that pierce the tunica albuginea.  The glans penis possesses numerous large and small veins that communicate freely with the dorsal veins.  The penile skin and subcutaneous tissue are drained by superficial dorsal veins, which then empty into the saphenous veins.  Trapping of blood due to increased compliance of the entire sinusoidal system causes the penis to lengthen and widen rapidly until the capacity of the tunica albuginea is reached.  Further expansion stretches the tunica albuginea and effectively reduces the flow in the emissary veins to a minimum (Lue '88: 663-665).

4.3 Male Neoplasm 
Benign tumors of the prostate are common.  Tumors of the testis are highly malignant.  Neoplasms of  the ureter, urethra, penis scrotum epididymis and seminal vesical are rare.  The greatest number of patients are in their 60s, and tumors develop 2-3 times more frequently in men than in women (Johnson et al '88: 330). Tumor associated antigen exist in human tumors;.the most commonly employed tests measure afp and β-hCG.  Both are oncodevelopmental antigens expressed by 60-80% of testicular cancers.  Alpha-Fetoprotein (AFP) is a glycoprotein (MW 70,000) produced by the liver, yolk sac, and gastrointestinal tract of the fetus.  In normal adults, levels of his markers are below 11 ng/ml.  AFP levels are raised in most patients with hepatomas, in 75% of patients with nonseminomatous cancer of the testis, and occasionally in patients with gastrointestinal cancers of gastric, pancreatic, or biliary origin.  Human chorionic gonadotropin (hCG) is a glycoprotein (MW 38,000) normally elevated in the first trimester of pregnancy.  It is composed of α and β subunits.  In normal adult males the level of β-hC is below 3 ng/mL.  Its half-life is 2 day.  It is elevated in 50-60% of non-seminomatous cancers of the testis and in 10% seminomatous tumors.  Prostate-specific antigen (PSA) is a biologic marker for prostate cancer.  It is a protein of MW 34,000 and has no subunits.    The present of normal PSA levels preopeatively indicated localized prostatic cancer and PSA levels were 50% more accurate in predicting recurrence than were PAP levels (Nayaran '88: 321, 323).  Young males have usually have a 2 older males have much higher scores with 20 highly indicative of malignant prostatic disease.  
As the prostate undergoes involution and atrophy in older men, hyperplastic and neoplastic alterations occur so often that the prostate has become the organ most frequently involved in tumor formation.  It is estimated that 80% of men 50-60 years of age or older have benign prostatic hyperplasia and approximately 10% of men over age 65 will eventually develop clinically apparent prostatic cancer.  The prostate is described as having 5 lobes.  Benign prostatic hyperplasia and prostatic cancer are not sequential manifestations of the same pathologic process but, rather, are entirely different entities.  Neverthelesss, a 75% incidence of hyperplastic changes and carcinoma has been detected incidentally in 5-15% of patients undergoing surgery for benign prostatic hyperplasia.  Benign prostatic hyperplasia (hypertrophy) is  a benign enlargement of the prostate associated with voiding dysfunction has been recognized for centuries.  While the glands of the peripheral prostate undergo atrophy with aging, the inner glands grouped around the urethra undergo both stromal and epithelial hyperplasia.  Nodules containing tall columnar epithelial cells lining large convoluted alveolar glands are formed.  As these nodules increase in size and number they compress the prostatic urethra and produce symptoms of bladder outlet obstruction, while the gland itself also increase in size.  Benign prostatic hyperplasia is not necessarily a progressive process and not all patients require immediate surgery.  The probability of a 40 year old man requiring surgery for benign prostatic hyperplasia by the age of 80 is 10.9%.  For those patients with severe obstruction and evidence of bladder or upper urinary tract dilatation , surgical relief of obstruction is mandatory. Catheterization is often sufficient.  Acute urinary retention is best managed by an indwelling Foley catheter left in place for 2-3  days.  When the catheter is removed, the patient usually resumes a fairly normal voiding pattern, since vesical tone has been reestablished and prostatic congestion relieved (Johnson et al '88: 361-364). 

80% of 200 prostate patients using phenoxybenzamine, an α-adrenergenic blocker, experienced symptomatic relief.  Uroflowmetry in 102 patients showed the flow to be more than doubled in nearly one-half of patients and increased by more than 50% in another one-fourth.  Improvement was noticed within the first 2 days of therapy and reached its maximum after 7 days of treatment.  The drug did not reduce the size of the prostate.  Side-effects, reported by 30%, include hypotension resulting in dizziness and tachycardia, retrograde ejaculation, fatigue and nasal congestion, only 10% felt it was so severe they discontinued treatment.  Castration was observed to relieve urinary obstruction due to benign prostatic hyperplasia in the late 1800s.  An 87% decrease in prostate size was reported in 111 patients so treated.  In a series of 61 patients in 1896 reported that urinary retention disappeared in 27 and that 50 showed overall marked improvement following castration.  Androgen deprivation affects the prostate.  Androgen deprivation can be achieved by administration of estrogens but estrogens play a direct role in the development of benign prostatic hyperplasia.  Cyproterone acetate, an antiandrogen, caused 11 of 13 patients in 1969 to experience subjective improvement including increased urinary flow rate and decreased volume of residual urine.  An objective decrease in the epithelial cell size was apparent in 8 of 11 patients whose prostatic biopsies were available (Johnson et al '88: 364, 365).

The most effective method of relieving obstruction due to benign prostatic hyperplasia is surgical extirpation.  The objective of surgery is to remove the portion of the enlarged prostate that is causing the obstruction by a technique that is considered effective and safe.  Mandatory indications include cases in which there is total outflow obstruction due directly to enlargement o the prostate and cases in which there is chronic outflow obstruction impairing renal function or producing distressing symptoms.  Bladder tumors may necessitate transurethral resection of the prostate to provide easy access to the bladder for endoscopic inspection, resection of tumors, and obliteration of residual urine.  Recurrent gross hematuria or chronic congestive cardiac failure exacerbated by prostatic obstruction may require surgical intervention.  When chronic urinary retention produces severe symptoms such as overflow urinary incontinence, urgency, intense frequency, or severe nocturia, surgery is mandatory.  Transurethral resection of the prostate is employed in over 90-95% of patients.  The mortality rate ranges from 0 to 1.3%, with 0.4% considered the average for experienced urologists.  Those not recommended for transurethral resection are (1) patients with a life expectancy less than 6 months who might best be treated by catheter drainage instead, and (2) patients with a physical deformity that prevents proper positioning for endoscopic surgery.  Patients with a serum creatinine level of 1.5 mg/kg have a 6-fold increase in postresection morbidity and mortality rates, but they can be treated safely if their fluid and electrolyte status is continually monitored.  During resection, a patients absorbs (on average) about 900 mL of irrigating fluid through the prostatic fossa and open veins.  Patients with active urinary tract infections should receive appropriate antimicrobial drugs before they undergo surgery.  Many urologists limit their use of transurethral resection to prostates that weight no more than 45 g, while other urologists are comfortable resecting 100 g of tissue or more.  Greater morbidity and mortality among patients with glands 60 g or larger has been reported.  More than 90% of patients can anticipate a satisfactory result from surgery, with excellent urinary control and a satisfactory urinary stream.  Total permanent urinary incontinence is a postoperative complication that occurs in fewer than 1% of patients.  Intermmittent hematuria may occur in the first 4-6 weeks post-operatively.  Urethral stricture has been reported in 6% of patients and epididymitis in 2%.  Erectile impotence is rare.  Retrograde ejaculation has been reported in 40-50% of patients and is an important issue for preoperative discussion.  
Open prostatectomy, enucleation of adenomatous hyperplastic tissue can be performed by (1) an anterior transcapsular incision (retropubic); (2) a posterior transapsular incision (perineal); or (3) an incision above the pubis and through the bladder neck (suprapubic).  In none of these procedures is the entire prostate removed.  Indications for an open prostatectomy include, prostates in excess of 60 g, large bladder diverticular or calculi that can be corrected at the time of open surgery, the presence of a sever impassable urethral stricture, and orthopedic conditions that do not allow proper patient positioning for endoscopic surgery.  Prolonged postoperative catheter drainage by a urethral catheter, a suprapubic tube, or both is generally necessary for 7-10 days or until healing is complete.  Intraoperative bleeding is greater in open prostectomy than in endoscopic surgery and 15% of patients require blood replacement.  Postoperative complications of delayed bleeding, urinary incontinence, erectile impotence, and urethral stricture are uncommon.  Retrograde ejaculation occurs frequently.  About 50% of cases remain clinically stable for years, and a few may even improve spontaneously.  In most patients, progression of symptoms eventually requires removal of the obstructing adenoma (Johnson et al '88; 365, 366).

Although malignant transformation can involve any of the cellular components of the prostate gland, over 95% of prostatic cancers are adenocarcinomas of the tubuloalveolar or acinar origina.  It is probably the most prevalent malignant transformation occurring in men.  It is rarely diagnosed before age 50 reaching a peak in the eighth decade.  In the USA about 75,000 cases are diagnosed annually, and about 24,000 deaths occur each year as a direct result of the disease.  Blacks are more susceptible and have nearly twice the mortality rate of whites.  A Westernized diet high in animal fat is associated with the higher mortality rate, while a diet rich in green and yellow vegetables appears to have a protective effect (and tomatoes are known to be medicinal).  Men who work with batteries and are chronically exposed to cadmium, a known antagonist of zinc, have a higher incidence of prostatic carcinoma.  Particular air pollution explains the higher incidence in organ than in rural areas.  Occupations in the rubber, fertilizer and textile industries have likewise been linked to higher rates of prostatic cancer.  A temporal relationship between the incidence of gonorrhea and a subsequent increase in the incidence of prostatic cancer, has been noticed.  Malignant transformation occurs in the stem cells of the acinar prostatic epithelium.  Some tumors are difficult to distinguish from the normalprostate while others manifest bizarre alterations in cellular structure and form a solid pattern with no glandular differentiation.  Stage A: Tumors microscopic and intracapsular.  Stage B: Tumors macroscopic and intracapsular.  Stage C: Tumors macroscopic and extracapsular.  Stage D: Metastatic disease. Prostate specific antigen (PSA) is a tumor marker that can be used to confirm the presence of prostatic carcinoma with 95% accuracy.  When a malignant process is suspected the diagnosis must be confirmed by biopsy.  Fine-needle aspiration of the prostate is safe and comfortable, easily performed in the nonanesthetized patient (Johnson et al '88: 367, 368).

Therapy for prostatic carcinoma includes transurethral resection of the prostate, radical prostatectomy, interstitial irradiation, external-beam megavoltage irradiation, or a combination; endocrine therapy and chemotherapy.  Approximately one-third of patients have metastatic disease at the time of diagnosis.  98% of patients diagnosed with stage A cancer survive, 93% without disease progression.  Another study however found no survival at 15 years when the tumor was poorly differentiated.  Patients with moderately or poorly differentiated stage A tumors are best treated with external-beam mega-voltage irradiation.  Radical prostatectomy has a mortality rate less than 1%, it is best for stage B disease, and comes with a 51% 15 year survival rate. The most frequent post-operative complication is erectile impotence, occurring in 85-90% of patients.  Urinar incontinence occurs postoperatively in almost al patients when the indwelling urethral catheter is removed, but leakage subsides, usually with 6 months, in 85-90% of patients.  A 15 year survival rate of 65% was found for patients with stage C disease treated with radical prostatectomy plus adjunctive therapy.  The high risk of metastasis in patients with clinical evidence of extracapsular disease makes cure by radical prostatectomy alone unlikely (Johnson '88: 375-377).  
Radiation therapy has been employed in cases of prostatic cancer since the early 1900s.  Implantation of 125I is done for the control of locally advanced prostatic carcinoma.  A pelvic lymphadenectomy is performed and the prostate is implanted with 125I seeds.  A tumoricidal dose is considered to be approximately 15,000 rads delivered over 1 year.  The tumor must be discrete and if extracapsular extension has occurred, the tumor must be small with well-defined borders, patients are unsuitable for implantation if tumor has invaded the rectum or trigone or has extended to the pelvic sidewalls.  In follow-up studies of 91 patients with either stage B or C disease, treated in this way, 71% were alive at 5 years, but only 33% were free of disease.  In combined interstitial and external-beam irradiation radioactive gold is implanted in the prostate to achieve a dose of approximately 3000-3500 rads and is then followed by external-beam irradiation, employing a linear accelerator to achieve a minimum tumor dose of 6500-7000 rads.  A 61% tumor-free survival rate at 7 years for 23 patients with stage B disease was seen.  A 16% rate of earl complications, including thrombophlebitis and lymphocele formation, and an 8% rate of late complications, including edema and irritative and obstructive symptoms on voiding, was found with interstitial therapy.  One major advantage of interstitial therapy is that over 90% of patients repot no damage to erectile potency following therapy.  When tumors are confined to the prostate and periprostatic tissue, tumoricidal doses of 6500-7000 rads are generally delivered at a rate of 175-200 rads daily.  Teletherapy using 60Co linear accelerators or betaron can produce photon beams with energies of 6-15 million electron volts.  Early follow-up studies of telteherapy reported actuarial survival rates at 5 years of 75% for 193 patients with stage B disease and 52% for 177 patients with stage C disease.  The 10 year survival rates were 47% and 28% respectively.  Local tumor control is estimated at 80-90% (Johnson '88: 375-377).

Endocrine manipulation is the principle form of therapy for advanced prostatic carcinoma.  About 95% of circulating serum androgen is in the form of testosterone, which originates in the Leydig cells of the testis.  Once taken up by the prostatic cell, testosterone is converted by the enzyme 5α-reductase to dihydrotestosterone (DHT), which binds with the receptor complex in the cytosol and is translocated to the nucleus, there, its metabolites are responsible fro promoting increased protein synthesis and cellular proliferation.  Testosterone production by the testis is regulated by the pituitary gonadotropin luteinizing hormone (LH), which in turn is regulated by luteinizing hormone-releasing hormone (LHRH) produced by the hypothalamus.  Serum testosterone is bound with high affinity (95%) to a serum β-globulin called sex hormone-binding globulin (SHBG), also known as testosterone-estrogen-binding globulin (TEBG).  Small amounts of the weak androgens androstenedione (3 mg/d) and dehydroepiandrosterone (24 mg/d) are produced by the adrenal gland under the control of adrenocorticotropic hormone (ACTH).  Bilateral scrotal orchiectomy is the most rapid and effective way to ablate the source of androgen production, it reduces testosterone concentration from normal adult male levels of 500-700 ng/dL to approximately 50 ng/dL.  Estrogen administered in the form of diethylstilbestrol, reduces the level of circulating serum testosterone by suppressing the release of pituitary gonadotropins.  A dosage of 3 mg or more daily appears to be necessary to consistently achieve castrate serum levels of testosterone, however daily doses of 1 mg have been able to effect clinical regression of metastatic disease.  Other estrogenic substances that can effectively reduce the serum testosterone level include conjugated estrogens such as Premarin, 2.5 mg orally 3 times daily, and ethinyl estradiol, 0.5 mg 3 times daily.  Chlorotrianisene (Tace), is only weakly suppressive.  Aminoglutethimide inhibits androgen synthesis by inhibiting the conversion of cholesterol to pregenolone, while cyproterone acetate, medrogestone and spironolactone can inhibit androgen synthesis farther along the pathway.  The antifungal agent ketoconazole has been found to be a potent inhibitor of androgen synthesis by both the testis and adrenal gland.  Estrogen induces gynecomastia in most patients, but it can be prevented or minimized by giving radiation therapy before estrogen is administered.  Following estrogen therapy, 17 of 21 patients (81%) demonstrated significant regression of tumor.  After beginning any type of endocrine therapy, the disease status of 80-90% of patients can be expected to improve, but only in approximately 40% can the response be considered an objective regression.  Of patients who had metastatic disease, only 10% lived longer than 10 years and 50% were dead within 36 months, regardless of therapy (Johnson '88: 379, 380).  
Randomized chemotherapy trials in the early 1970s demonstrated that single agents such as cyclophosphamide, 5-fluorouracil, streptozocin, estramustine phosphate (Estracyt) and imidazole-carboxamide (DTIC) were able to produce subjective improvement and, in some instance, tumor regression in 0-40% of patients.  The response has been limited to about 6 months and has not lengthened the survival time beyond 1 year.  In 1983 62 hormone-refractory patients were treated with a combination of doxorubicin, mitomycin C and 5-fluorouracil and achieved an objective response rate of 48% with a median survival of 47.5 weeks for responding patients compared to 23.8 week for non-responders.  Despite occasional dramatic responses, the role of chemotherapy is limited to palliation.  Follow-up care requires examination every 3-4 months for the first 3 years to monitor the outcome of therapy.  Digital rectal examination should be performed to detect local recurrence.  In addition serum levels of acid and alkaline phosphatase and prostate specific antigen (PSA) should be measured and a chest x-ray and plain abdominal x-ray (kidney, ureter, and bladder film) performed to monitor for metastasis.  Periodic bone scans and CT scans of the abdomen and pelvis at 6 month intervals are necessary to monitor progression of metastasis of bones or regional lymph nodes (Johnson '88: 379, 380).  

Sarcoma of the prostate is a rare tumor constituting approximately 0.1% of all primary neoplasms of the prostate gland.  In one-third of cases, tumor appear early in childhood and are usually of the rhabdomyosarcoma type; later in life, leimyosarcomas predominate.  Other sarcomas that can involve the prostate include malignant fibrous histiocytoma, fibrosarcoma, angiosarcoma and lymphoma.  The dimension of ht emass may be defined by ultrasonography or CT scanning.  Lymph node metastasis occurs in 40% of patients with embryonal rhabdomyosarcoma.  Results of treating localized disease with single-modality therapy such as radical surgery or irradiation have been disappointing and rate of local recurrence high.  Similarly, chemotherapy has been disappointingly unable to achieve long-term survivals when disease is advanced or metastatic.  Combination treatment programs have thus far proved to most effective in children with rhabdomyosarcomas.  Chemotherapy combining vincristine, dactinomycin, and cyclophosphamide has been able to achieve tumor regression in over 50% of patients with extensive disease.  This treatment is used either as adjuvant following complete eradication or disease by surgery or preoperatively to diminish the size of the primary tumor, thus facilitating surgical excision or radiation therapy.  Sarcomas of the prostate treated surgically require radical cystoprostatectomy and urinary diversion.  Transitional cell carcinoma of the prostatic ducts may occur in association with malignant transformation of the bladder urothelium or as a distinct and separate entity.  Although successful conservative therapy by surgical excision has been reported the degree of invasiveness usually demands radical cystoprostatectomy combined with urethrectomy.  Radiation therapy has not proved effective (Johnson '88: 379, 380). Antiandrogens include cyproterone acetate, and flutamide may be of benefit in advanced prostatic carcinoma no longer responsive to hormonal manipulations that were effective in the past.  No major toxicities have been reported (Spivack '88: 406).
Penile cancer, although a significant world health problem, accounts for fewer than 0.4% of cases of cancer in men in the USA and causes fewer than 0.2% of cancer deaths.  The reported incidence has ranged from a low of 0.1 per 100,000 males in Israel to a high of 5 in Puerto Rico, with intermediate rates as follows: 0.7 in Canada, Poland, Yugoslavia, Hungary and Finland; 1-1.3% in England, Denmark, Sweden, Iceland, Norway and the Netherlands, and 2.3 in Columbia.  Previously penile cancer accounted for 22%, 155, 14%, 12% and 7% respectively, of male cancers in China, Burma, Ceylon, South Vietnam and Thailand.  In 97% of cases, penile cancer is squamous cell in origin.  Syphilis and gonorrhea have been implicated as causative factors but neither is a predisposing factor.  Stage I: Lesion is limited to the glans or foreskin.  Stage II: Tumor involves the shaft of the penis.  Stage III: Inguinal lymph nodes are involved but operable.  Stage IV: Disease is disseminated.  To date only 4 chemotherapeutic agents have shown distinct activity against penile carcinoma: bleomycin, methotrexate, cisplatin, and 5-fluorouracil.  The 5-year survival rate for patients whose tumors are localized to the penis (stags I and II) is 65-90%).  When inguinal lymph nodes are involved with metastases bu the iliac nodes are involved with metastases bu the iliac nodes are not, 5-year survival rates range from 30 to 50%.  The presence of iliac node involvement drops the 5-year survival rate to 20% and when distant metastases are present, the cure rate is zero (Johnson et al '88: 395-398).
Primary carcinoma of the seminal vesicle is exceedingly rare but has been reported in elderly men.  It is difficult to differentiate form a tumor metastasized from a primary prostatic carcinoma.  The most common clinical finding is a palpable mass in the seminal vesicle.  Hematuria, hematospermia, local pain or obstructive uropathy may also occur.  Metastases are frequently present.  Surgical extirpation should be performed either through a transcoccygeal approach to remove a limited lesion or through the perineal approach to perform radical prostatectomy and seminal vesiculectomy.  For more advanced lesions, definitive radiotherapy may be employed.  
5 groups of germ cell tumors: seminoma, teratoma, teratocarcinoma, embryonal carcinoma, and choriocarcinoma; have been typed.  Type I: Seminoma alone.  Type II: Embryonal carcinoma, with either embryonal carcinoma or choriocarcnioma or both, and with or without seminoma.  Type V: Choriocarcinoma, alone or with either embryonal carcinoma or seminoma or both.  Seminomas comprise 35% of germ cell tumors of the testis.  In 85% of men, the testis is enlarged, sometimes greatly. The cut surface shows grayish-white, lobulated, homogeneous tissue, usually without hemorrhage or necrosis.  Spermatocytic seminoma comprises 4-8% of all seminomas; over half of patients are over age 50.  The tumor is large, yellowish, soft and slightly mucoid or slimy.  Embryonal carcinoma (20%) are commonly adult type, juvenile or infantile, polyembryoma is rare. Cut surfaces show a variegated appearance with grayish-white, smooth or granular, bulging soft tissue, little evidence of encapsulation and extensive hemorrhage and necrosis.  The infantile variant is also known as orchioblastoma, yolk sac tumor, and endodermal sinus tumor.  It is the most common testicular tumor seen in infants and children (about 75% of cases), but it also occurs in adults.  Teratoma (5%) are complex tumors containing elements of more than one germ layer in various stages of maturation.  They are found most often in patients during the first through third decades of life.  In infants, teratomas behave clinically as benign neoplasms, but they should never be designated or treated as benign in adults.  Choriocarcionoma is extremely rare, only 18 cases were reported among 6000 testicular tumors.  It is highly malignant, is generally confined to patients in the second and third decades of life, and is defined by the presence of 2 cells: cytorophoblasts and syncytiotrophoblasts.  Grossly, the testis commonly exhibits hemorrhage.  Mixed cell types (40%) are usually embryonal carcinoma and teratoma, referred to as teratocarcinoma.  Seminomas may be present in another 6%.  Testicular germ cell tumors almost always spread lymphatically first and hematogenously later; choriocarcinoma, the exception, metastasizes early and principally by the hematogenous route (Johnson et al '88: 386-387).

Numerous staging classifications have been developed and remain in use.  For seminomas, for which the treatment is primarily radiotherapy, Stage I: tumor confined to the testis.  Stage IIA: Tumor in the regional lymph nodes, with retroperitoneal nodal masses no greater than 10 cm in diameter.  Stage IIB: Tumor in the regional lymph nodes, with retroperitoneal nodal masses 10 cm or greater in diameter.  Stage IIIA: Tumor beyond the diaphragm, with involvement of the mediastinal or supraclavicular lymph nodes.  Stage IIIB: Tumor beyond the diaphragm, with extranodal disease.  Staging system for nonseminomatous germ cell tumors are diverse.  Stage I (or A) is tumor confined to the testis.  Stage II (or B) shows spread to regional lymph nodes, with subcategories (e.g.B1, B2, B3) for the volume of disease.  Stage IIIA: Disease in supraclavicular lymph nodes.  Stage IIIB-1: Gynecomastia, either unilateral or bilateral, with or without elevated levels of human chorionic gonadotropin (hCG).  No detectable gross disease.  Stage IIIB-2: Minimal pulmonary disease.  Up to 5 metastatic masses in each lung, the largest no greater than 2 cm in diameter.  Stage IIIB-3: Advanced pulmonary disease.  Any mediastinal or hilar mass, neoplastic pleural effusion, or intrapulmonary mass greater than 2 cm in diameter.  Stage IIIB-4: Advanced abdominal disease.  Any palpable mass, ureteral displacement by enlarged periaaortic nodes, or obstructive uropathy.  Stage IIIB-5: Visceral disease (excluding lung), e.g., liver, gastrointestinal tract, brain (Johnson et al '88: 387, 388).  
The most common presenting complaint is a painless enlargement of the testis, in 74-91% of patients.  If a hydrocele is present (in 5-10% of patients) and interferes with adequate examination, the hydrocele must be aspirated and the testis reexamined immediately.  Radioimmunoassays for hCG and AFP have dramatically improved the management of testicular cancer . Normal ales do not have significant amounts of beta-hCG but testicular tumors produce it, thus, it is a sensitive tumor marker.  Serum levels of beta-hCG were elevated in 100% of patients with choriocarcinoma, 60% of those with embryonal carcinoma, 57% with teratocarcinoma, 25% with yolk sac tumor, and 7.7-40% with seminoma.  The glycoprotein AFP is present in high concentration in the fetus and newborn but in concentrations of less than 16 ng/mL in normal adults  Serum levels of AFP are elevated in patients with yolk sac tumor, embryonal carcinoma, and teratocarcinoma.  Elevated levels have not been reported in patients with choriocarcinoma or seminoma.  The presence of these 2 proteins in significant concentration generally indicates tumor, although their absence dos not rule out tumor, especially seminoma, the most common (Johnson et al '88: 387, 388).

All intrascrotal masses should be considered malignant until proved otherwise.  Standard therapy for seminoma is based on 2 principles: (1) Seminomas are very radiosensitive.  (2) Lymphatic spread is orderly (retroperitoneum, supraclavicular region, mediastinum) and early hematogenous spread is rare.  Irradiation is usually delivered the area of nodal drainage one echelon higher than any clinically recognized tumor.  Stage I seminoma is treated by delivering 2500 rads in 3 weeks (given in 15 fractions) to the ipsilateral iliac and periaortic areas to the level of the diaphragm.  Care must be taken that radiation exposure, to for instance a defective laser CD ROM drive in a laptop computer, was not the cause.  Stage IIA seminoma is treated by delivering 2500 rads in 3 weeks to the same iliac andperiaortic areas, plus giving a 500-rad boost through reduced fields to the initial tumor masses. For Stage IIB seminoma patietns traditionally received radiation therapy, but low postradiation disease-free rates and extremely high morbidity rates have been reported. Cisplatin has been demonstrated to be so effective Stage II and III disease are both treated with chemotherapy as primary primary therapy.  Nonseminomatous germ cell tumors have traditionally been treated with radiotherapy, retroperitoneal lymphadenectomy, or chemotherapy after radical orchiectomy.  Subclinical disease appears to respond to 4500-5000 rads and gross nodal disease to 5500 rads.  Today, radiotherapy without lymphadenectomy is used extensively in Europe.  Patients with stage I disease seldom have relapses of disease within the irradiated area, but when retroperitoneal nodal masses are greater than 2 cm, only 33% of patients treated by irradiation remain disease-free.  Aggressive radiation therapy for testicular cancer has resulted in severe retroperitoneal fibrosis, bowel injury, nephritis with renal hypertension, and compromised bone marrow. Myelosuppression may delay chemotherapy or require dose adjustments, and radiation-induced secondary malignant tumors may occur.  Because of the high recurrence rate for patients with stage II disease treated by retroperitoneal lymphadenectomy alone, chemotherapy is generally added to the treatment regimen, and in fact, today, when patients present with bulky disease they are treated in the same manner as patients who present with stage III disease, i.e. they are given aggressive primary chemotherapy.  Cyclic chemotherapy alternating 2 different combinations of drugs and giving 2 courses of chemotherapy after biomarkers have returned to normal and there has been maximum stable regression f the mass  has reducd the incidence of viable tumor in the surgical specimen to nil in 24 cases and 2.5% in 40 patients.  30 month survival rates were 91% for patients with localized and nonseminomatous germ cell tumors, 79% for those with regional nonseminomatous germ cell tumors and 92% for those with seminomas of all stages.  For stage I nonseminomatous germ cell tumors, orchiectomy plus retroperitoneal lymphadenectomy or radiation therapy, with chemotherapy reserved for treatment failures, should produce long-term survival rates of 90-100%.  Stage II with combination of surgery and chemotherapy should yield survival rates in excess of 90%.  Patients with advanced metastatic disease have roughly a 50% chance of long term survival.  Extragonadal germ cell tumors arise form primordial germ cells displaced from their normal pathway (along the dorsal mesentery of the hindgut) from the yolk sac endoderm to the urogenital ridge (which embryologically extends from C6 to S2) and ultimately to the gonads.  Treatment should parallel that for testicular tumors.  Prognosis is somewhat poorer than for testicular germ cell tumors (Johnson et al '88: 390-393).
Primary tumors of the epididymis are rare.  The most common one is the adenomatoid tumor, a benign tumor of uncertain origin that has also been called adenofibroma and mesothelioma, among other names. It arises in the lower pole 50% more frequently than in the upper pole.  Physical examination reveals a small solid tumor, usually discrete, that does not transilluminate.  A second benign tumor is the cystadenoma, also called papillary adenoma and hamartoma.  Primary carcinoma of the male urethra is rare; fewer than 500 cases have been reported, mostly in the sixth decade of life.  Carcinoma of the male urethra is frequently mistaken for sexually transmitted disease or disease due to urethral stricture.  Many patients have a history of sexually transmitted disease (40%( and urethral stricture.  Partial penectomy is recommended for distal penile in cases in which the patient would still have sufficient penile length to stand and direct his urinary stream after at least a 2-cm surgical margin had been excised.  Otherwise, a total penectomy, preserving sufficient length of the corpus spongiosum for perineal nurethrostomy, is required.  Radiotherapy has proven disappointing.  About half of patients with posterior urethral tumors have disease too extensive for surgical removal.  Palliative measure may include suprapubic urinary diversion, local irradiation, and neurosurgical procedures for control of pain.  Patients usually die within 3 months of diagnosis, whether or not they receive therapy  Five-year survival rates exceed 60% for patients with anterior urethral tumors (Johnson et al '88: 381-384).

Most tumors of the spermatic cord are benign and are composed of connective tissue elements (lipoma, fibroma, etc.).  Fewer than 200 cases of malignant tumors have been reported in the literature, including 19 types of sarcoma.  Initial treatment should be inguinal exploration.  Wide local excision of the tissue immediately surrounding the neoplasm is mandatory to prevent local recurrence.  In the absence of hematogenous metastases, a retroperitoneal lymphadenectomy should be considered, especially in cases of rhabdomyosarcoma, as many 44-50% of these patients already have retroperitoneal lymph node involvement.  An improved control rate has been reported following lymph node dissection, radiotherapy and chemotherapy, particularly in children.  Of 18 children 16 were free of disease at a median of 23 months from diagnosis and three of our patients treated for liposarcoma of the spermatic cord lived longer than 5 years after treatment (Johnson et al '88: 384, 385).  

Malignant tumors of the testis are relatively rare; only 2-3 new cases per 100,000 males occur in the USA each year.  Of these 94% are germ cell tumors and the rest are tumors of the gonadal stroma and secondary tumors of the testis.  In 1976, testicular cancer was the third leading cause of death due to malignant disease among males 15-34 years of age, exceeded only by leukemia and cancer of the brain or nervous system.  Teratomas and embryonal carcinomas (including yolk sac tumors) are seen in infants. All germ cell tumors occur in young adults; choriocarcinoma at 24-26.3 years, teratocarcinoma (embryonal carcinoma plus teratoma) at 26.1-33 years, and seminoma as 33.7-41.9 years.   Spermatocytic seminoma, malignant lymphoma and other secondary tumors predominant in adults over 50 years of age.  Germ cell tumors of the testis occur infrequently in blacks, a consistent finding throughout the world.  Testicular tumors occur slightly more often on the right side, as does cryptorchidism.  Bilateral tumors (1-2% incidence) may occur simultaneously or asynchronously.  Seminoma is the most common germ cell tumor to affect both sides, although malignant lymphoma is the most common bilateral testicular tumor.  Testicular tumors have been reported in members of the same family. 3.6-11.6% of testicular tumors arise in patients with a history of cryptorchidism, and as many as 20% are in the normally descended testes.  The risk of malignant disease is approximately 1 in 20 for abdominal testes and 1 in 80 for inguinal testes (Johnson et al '88: 384, 385).
Alkylating agents Cyclopsphamide (Cytoxan, Neosar), PO  Dacarbazine (DTIC-Dome) IV, Hex amethylmelamine (Hexalen) IV, Melphalan (Alkeran) PO cause DNA strands to break.  Antimetabolites 5-Fluorouracil (Efudex, Fleoroplex) IV,Gemcitabine (Gemzar) IV and Methotrexate(Folex, Rheumatrex, Trexall) IV and PO modify the activity of cellular enzymes.  Antitumor antibiotics Bleomycin (Blenoxane), Dactinomycin (Actinomycin), Daunorubicin (Dauno Xome), Doxorubiin (Adriamycin, Doxil, Rubex), Mitomycin C (Mutamycin) cause DNA strands to break, free radicals.  Plant alkaloids  inhibit microtubule assembly. Etoposide (VePesid, Etopophos, Toposar), Vinblastine (Valban, Velbe), Vincristine (Oncovin, Vincasar PFS), Vinorelbine, and Paclitaxel (Taxol) stabilizes microtubules. Platinum compounds Carboplatin (Paraplatin), Cisplatin (Platinol, Platinol-AQ).  Other agents Hyrdoxyurea (Droxia, Hydrea) PO Topotecan (Hycamtin) inhibits topoisoerase I.  Extravasation of chemotherapeutic agents an lead to severe local injury.  The antidote for Vincristine (Oncovin, Vocasar PFS), vinblastine (Velban, Velbe) and etoposide (Vepesid, Etopophos, Toposar). Is a hot compress of Hyaluronidase 150 U/mL.  The antidote for Doxorubicin (Adriamycin, Doxil, Rubex), dauorubicin (DaunoXome) is a cold compress of dimethyl sulfoxide applied topically to vein.  The antidote for Dacarbazine (DRIC-Dome) is a hot compress of Isotonic thiosulfate IV and SC.  The antidote for Mitomycin  (Mutamycin) and mechlorethamine (Mustargen) is isotonic thiosulfate IV and SC (Wright et al '03: 295-300, 302)(Berman '01). 

Chemotherapy side-effects can result in life-threatening complications such as neutropenia, thrombocytopenia, anemia, hemorrhagic cystitis, nausea and vomiting, stomatitis, diarrhea and alopecia.  (Wright et al '03: 302)(Berman '01),  Neutropenia is an absolute neutrophil count <500mm2..  Vesicant chemotherapeutics produce pain, tissue damage, erythema and discomfort.  Febrile neutropenic patients are treated for infection.  If they do not have a fever they do not need to be treated.  The initial antibiotic for fevers is Vancomycin (Vanocin) IV for Staph infections, or Ceftazidime, Cefepime (Maxipine), Imipenem (Primaxin), or Aminoglycoside + antipseudomonal beta-lactam.   If the fever continues after 3 days antibiotics are adjusted depending on etiology, oral quinolone/ceixime (Suprax) after 5-7 days add amphotericin B.  Thrombocytopenia is a complication considering HLA-matched single donor platelet transfusion when platelet count <10,000.  Anemia is treated with blood transfusions when hemoglobin <7-8 g/dL.  Erythropoeitin 150-300µg/kg SC 3x/wk helps prevent anemia.  Hemorrhagic cystitis is complication of cyclophosphamides and ifosfamide.  Treatment is continuous bladder irrigation with normal saline, if unresponsive formalin instillation into bladder.  Diarrhea should be treated with parenteral hydration, metronidazole (Flagyl) to prevent C. difficile resistance if it is infectious, for idiopathic diarrhea, anti-diarreal agents loperamide (Imodium) 4 mg PO or diphenoxylate with atropine (Lomotil) PO.  Diarrhea from iron deficiency anemia is redressed by eating meat, dairy and green leafy vegetables, such as spinach and kale, that are high in dietary iron.   Alopecia begins 2-4 weeks after chemotherapy.  Hair regrowth begins 3-6 months after cessation of chemotherapy. Stomatitis is a dose limiting side-effect of fluorouracil (Adrucil) and methotrexate so that superimposed oral candida or HSV infections must be recognized and treated with oral rinse 0.9% NS sodium bicarbonate Chlorhexidine (Peridex, Periogard) (Wright et al '03: 301-305, 306-307)(Berman '01).  
An antiemetic is a drug that is effective against nausea and vomiting N/V. Antiemetics are typically used to treat motion sickness and the side-effects of medications such as opioids and chemotherapy. Antiemetics act by inhibiting the receptor sites associated with emesis. Hence, anticholinergics, antihistamines, dopamine antagonists, serotonin antagonists, and cannabinoids are used as anti-emetics.  Antiemetics include:  5-HT3 receptor antagonists – these block  serotonin receptors in the central nervous system and gastrointestinal tract.  As such, they can be used to treat post-operative and cytotoxic drug nausea & vomiting. However, they can also cause constipation or diarrhea, dry mouth, and fatigue. Dolasetron (Anzemet) - can be administered in tablet form or in an injection. Granisetron (Kytril, Sancuso) - can be administered in tablet (Kytril), oral solution (Kytril), injection D(Kytril), or in a single transdermal patch to the upper arm (SANCUSO). Ondansetron (Zofran) - administered in an oral tablet form, orally dissolving tablet form, orally dissolving film, or in an IV/IM injection. Tropisetron (Setrovel, Navoban) - can be administered in oral capsules or in injection form.  Palonosetron (Aloxi) - can be administered in an injection or in oral capsules. NK1 receptor antagonist  Aprepitant (Emend)..  Antihistamines (H1 histamine receptor antagonists), effective in many conditions, including motion sickness, morning sickness in pregnancy, and to combat opioid nausea, such as Cyclizine, Diphenhydramine (Benadryl), Dimenhydrinate (Gravol, Dramamine), Doxylamine, Meclozine (Bonine, Antivert), Promethazine (Pentazine, Phenergan, Promacot) can be administered via a rectal suppository for adults and children over 2 years of age.  Cannabinoids are used in patients with cachexia, cytotoxic nausea, and vomiting, or who are unresponsive to other agents. These may cause changes in perception, dizziness, and loss of coordination. Sativex is an oral spray containing THC and CBD. White rice (Newman ’11: 65, 66, 70). 
4.4 Female reproductive organs

The external female genital organs, collectively called the vulva, include the mons pubis, labia majora, labia minora, clitoris, urethral opening, hymen, vaginal opening and perineum.  The opening of the urethra is located inside the labia minora between the clitoris and vaginal opening.  The vaginal opening is also covered by the labia minora.  The vaginal canal, usually 3.5-4 inches (9-10 cm) long, connected the vulva to the uterus.  The vagina is ridged and expands like the folds of an accordion during intercourse and childbirth.  Its muscular walls contract during orgasm, which helps the sperm to deposited there ascend to the uterus.  After intercourse the sperm pass through the cervix and uterus and head upward to the fallopian tubes.  Certain glands in the cervix secrete mucus that seems to nourish sperm and kills bacteria.  Except around the time of ovulation the mucus is sticky and opaque, and there is little of it.  At the time of ovulation, the glandular cells secrete more mucus.  It becomes thin, slippery and rich in carbohydrates and amino acids, a perfect medium of the upward migration of sperm.   During labor and delivery, the cervix thins out and dilates, increasing in size by a factor of about fifty, so that the baby can leave the uterus and enter the birth canal.  The uterus or womb, is a thick-walled, hollow, pear-shaped muscular organ, whose job is to protect and shelter the fetus as it grows.  In women who have never been pregnant the uterus is about the size of a pear: 4 inches (9 cm) long, 2.5 inches (6.5 cm) wide and 1.4 inches (3.5 cm) thick.  The fallopian tubes are the passageways through which eggs travel from the ovaries to the uterus.  The tubes are attached to the uterus and reach out toward the ovaries without actually touching them.  Each tube is just under 5 inches (10-12 cm) long and about (2.5 cm) wide at the broad end near the ovary.  The ends near the ovaries flare out like the bell of a trumpet and are surrounded by a fringe of specialized cells whose hairlike fimbriae, wave rhythmically, beckoning the egg into the tube.  The fimbriae have quite a range of motion and can drape themselves over the ovary to make it easier for an egg to find its way into the tube.  The two ovaries at the end of the fallopian tubes, are the center of the action; they produce eggs.  Each ovary is 1-2 inches (3-5 c) long, 1 inch (2.5 cm) wide and 0.75 inch (2 cm) thick, although ovaries change in shape and size during the menstrual cycle.   Each ovary produces, on average, one egg every other month, but it one ovary is lost through surgery or some other cause, the surviving ovary does double duty.  The ovaries also produce hormones that serve the process of reproduction, mainly estrogen and progesterone (Minkin & Wright '03: 1-5).
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The pelvis is divided into the pelvis major (false pelvis) and the pelvis minor (true pelvis), which are separated by the linea terminalis.  The false pelvis, whose main function is to support the pregnant uterus, is bounded by the lumbar vertebrae posteriorly, an iliac fossa bilaterally, and the abdominal wall anteriorly.  The true pelvis is formed by the sacrum and coccyx posteriolrly and the ischium and pubis laterally and anteriolrly.  Concern arises when its dimensions are inadequate to permit passage of the fetus.  The female pelvis is classified into four basic types.  The most common type is the gynecoid, occurring in approximately 40% to 50% of women.  The inlet is rounded, the side walls are straight, the sacrum is well curved and the sacrosciatic notch is adequate, giving the pelvis its cylindrical shape, which has adequate space along its length.  The platypelloid pelvis occurs in only 2% to 5% of women.  There is an oval inlet, the sacrum is normal, the side walls are straight, the sacrosciatic notch is narrower, and the interpsinous and intertuberous diameters are increased compared with other pelvic types.  The android pelvis occurs in approximately 30% of all women but in only 10% to 15% of African-American women.  There is a wedge-shaped inlet, the side walls converge, the sacrum is inclined forward and the sacrosciatic notch is narrow.  This pelvic type has limited space at the inlet, and the funnel shape results in even less space below.  Fetal descent may be arrested at the midpelvis.  The anthropoid type occurs in approximately 20% of all women and 40% of black women.  The inlet is oval, long and narrow; the side walls are straight (do not converge); the sacrum is long and narrow; and the sacrosciatic notch is wide.  Both the interspinous and intertuberous diameters are somewhat smaller than in the gynecoid pelvis.  Any individual may be of a pure or mixed pelvic type (Phillips '02: 43, 44).

Menstruation usually begins when a girl is between 10 and 16 years of age and continues until menopause, which generally occurs between the ages of 45 and 55.  By the twentieth week of pregnancy, the future baby girl has some 4 million to 6 million egg cells, which then decrease in number throughout her life.  At birth, the number has dwindled to somewhere between 1 million and 2 million.  By puberty only 300,000 remain.  During her complete reproductive life span, fewer than 400 will mature completely and be released into the fallopian tubes to await fertilization.  The others deteriorate and are reabsorbed by the body, so that by the time a woman reaches menopause, one a very few remain.  Young girls who are just starting to menstruate may have heavy periods, light periods, or irregular periods as their cycles adjust.  Once normal cycles begin, they repeat themselves each month, generally without much variation unless pregnancy takes place.  Pregnancy is often first noted by the fact that normal menstruation does not happen.    By the time a girl reaches puberty, she has lost more than half the eggs she had at birth.  The remainder are at rest, enclosed in structures that will form the ovarian follicles.   
In their simplest state, each follicle consists of an egg cell surrounded by a single layer of cells called granulosa cells.  When the ovaries become more active at puberty, the eggs begin to develop.  Every month some of the follicles start growing.  In each growing follicle, the granulosa cells divide and reproduce many times. Instead of a single layer, many layers of cells now surround the egg cell; these granulosa cells produce most of the estrogen in the body.  The cells in the ovary surrounding this developing follicle cause the outer layer of the follicle to grow and stimulate its cells to differentiate.  About a week into the menstrual cycle, the biggest follicle of the group that is growing, is selected "follicle of the month" and it continues to get bigger while the other follicles degenerate and die off.  Occasionally more than one follicle continues to develop, creating the possibility of fraternal twins.  When the dominant follicle reaches a certain size, it ruptures.  The egg cell and some of the surrounding granulosa cells burst through the wall of the ovary, an avent known as ovulation.  This happens on about day 14 of a twenty-eight-day menstrual cycle.  If all goes well, the egg cell is swept into the fallopian tubes by the specialized fringed cells.  Once in the tube, the egg may or may not be fertilized.  This first part of the menstrual cycle, which deals with the development of the follicles, is called the follicular phase.  Back in the ovary, what is left of the ruptured follicle become active again.  It changes into a yellowish glandlike structure called the corpus luteum (Latin for "yellow body").  
If the egg cell in the fallopian tube does not meet any sperm and become fertilized, the corpus luteum grows for about ten days (until day 24 of the cycle), the in its turn begins to degenerate.  During its short life span (in nonpregnant women), the corpus luteum sercretes large amounts of the hormones progesterone and estrogen.  All this hormonal action stimulates changes in the uterine lining (endometrium).  As the follicles develop in the ovaries, the lining of the uterus begins to thicken, responding to the estrogen produced in the ovaries.  After ovulation takes place, the estrogen level surges again.  The additional progesterone produced by the corpus luteum acts on the endometrial tissue to stabilize it and make it hospitable to a fertilized egg, should fertilization occur.  Stimulated by progesterone, glandular tissue and blood vessels proliferate in the endometrium, making it thick and spongy.  The endometrium itself now begins to produce various chemicals, including prostaglandin, which are responsible for menstrual cramps and other premenstrual symptoms.  If fertilization of the egg does take place, a hormone produced by the placenta, human chorionic gonadotropin (hCG), keeps the corpus luteum active for another six to eight weeks as the embryo develops.  If fertilization does not occur and the corpus luteum dissolves, on about day 25 of the cycle a sudden shutdown in the production of both progesterone and estrogen occurs.  The endometrium loses its support system and the uterine blood vessels constrict, so that the lining has a diminished supply of oxygen and nutrients.  The muscular walls of the uterus begin to contract rhythmically, stimulated by the prostaglandin.  Soon the uteine lining disintegrates and is sloughed off as menstrual blood.  A thin, deep layer of cells remains, from which the endometrium will regenerate for the next cycle.  This part of the menstrual cycle, form ovulation on day 14 to the onset of menstruation on day 28, is called the luteal phase.  
After a girl reaches puberty, the hypothalamus begins the ovarian cycle each month by secreting a hormone called GnRH, gonadotropin-releasing hormone.  The gonadoptropins that get released are luteinizing hormone (LH) and follicle-stimulating hormone (FSH).  These gonadotropins control the gonads.  The chemical messenger GnRH alerts the appropriate region of the pituitary gland, geographically a close neighbor of the hypothalamus, to secrete its hormones, LH and FSH.  The hormones form the pituitary will in turn stimulate the ovaries.  The FSH does just what is name suggest: it stimulates the follicles to develop.  The LH, whose presence in the blood surges at midcycle, causes the dominant follicle to release the egg cell, culminating in ovulation.  Month after month this sequence repeats itself though gradually the cycle changes with age until it stops at menopause.  Women in their late 30s sometimes have shorter menstrual cycles, less than twenty-eight days, because during the second half of the cycle, the corpus luteum of an older woman produces less progesterone than that of someone in her 20s.  Less progesterone means the lining of the uterus may break down and be sloughed off sooner.  Eventually the reduced number of follicles and their lowered quality lead to lower estrogen production.  When estrogen drops below a certain level, there is not enough to produce the LH surge and ovulation.  Older women approaching menopause, like adolescent girls, have irregular periods for a while and do not ovulate during their cycles.  Eventually estrogen levels drop so low that menstruation stops altogether (Minkin & Wright '03: 7-11).
The vulva and perineum are the female external genitalia.  The vulva contains the labia majora, labia minora, mons pubis, clitoris, vestibule and ducts of glands that open into the vestibule.  The labia majora are folds of skin with underlying adipose tissue; they are fused anteriorly with the mons pubis and posteriorly with the perineum.  The skin of the labia majora contains hair follicles and sebaceous and sweat glands.  The labia minora are narrow skin folds, which lie inside the labia majora.  The labia minora merge anteriorly with the prepuce and frenulum of the clitoris and posteriorly with the labia majora and the perineum.  The labia minora contain sebaceous and sweat glands but no hair follicles and there is no underlying adipose tissue.  The clitoris, which is located anterior to the labia minora, is the embryologic homolog of the penis.  It consists of two crura (corresponding to the male corpora cavernosa).  On the ventral surface of the glans is the frenulum, the fused junction of the labia minora.  The vestibule lies between the labia minora and is bounded anteriorly by the clitoris and posteriorly by the perineum.  The urethra and vagina open into the vestibule in the midline.  The ducts of Skene's (paraurethral) glands and Bartholin's glands also empty into the vestibule.  The muscles of the vulva (superior transversese perineal, bulbocavernosus, and ischiocavernosus) lie superficial to the fascia of the urogenital diaphragm.  The vulva rests on the triangular-shaped urogenital diaphragm, which lies in the anterior part of the pelvis between the ischiopubic rami.  The urogenital diaphragm surrounds and supports the urethra and the vagina (Phillips '02: 45).
The vagina is a muscular tube that extends from the vestibule to the uterus.  The long axis of the vagina is approximately parallel to the lower portion of the sacrum.  The uterine cervix projects into the upper portion of the vagina.  Therefore, the anterior vaginal wall is approximately 2 cm shorter than the posterior wall.  The area around the cervix, the fornix, is divided into four regions: the anterior fornix, two lateral fornices, and the posterior fornix.  The posterior fornix is in close proximity to the peritoneum that forms the floor of the posterior pelvic culde-sac (pouch of Douglas).  This allows access to the peritoneal cavity from the vagina (e.g., during culdocentesis).  At its lower end, the vagina traverses the urogenital diaphragm and is then surrounded by the two bulbucavernosus muscles.  These act as a sphincter.  The hymen, a fold of mucosal-covered connective tissue, somewhat obscures the external vaginal orifice in the child.  The hymen is fragmented into irregular remnants with sexual activity and childbearing.  The major blood supply to the vagina is form the vaginal artery, a branch of the hypogastric artery.  The veins follow the path of the arteries.  The vaginal wall consists of a mucous membrane and an external muscular layer.  The lumen is lined by stratified squamous epithelium.  Beneath this is a submucosal layer of connective tissue, which contains a rich supply of veins and lymphatics.  Submucosal rugae throw the lumen of the vagina into the characteristic H shape in the young; these folds become less prominent with age.  The muscular wall has three layers of smooth muscle.  The vaginal wall is extremely distensible, expecially under hormonal influences during childbirth (Phillips '02: 45, 46).
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The uterus is covered in each side by the two layers of the broad ligrament, and it lies between the rectum and the bladder.  The close relation with structures in the broad ligament, especially the uterine arteries and veins and the ureters, has important implications during surgery.  The two major portions of the uterus are the cervix and the body (corpus), which are separated by a narrower isthmus.  Before puberty the length of the cervix and the body are approximately equal; after puberty the ratio fo the body to the cervix is between 2:1 and 3:1.  The part of the body where the two uterine (fallopian) tubes enter is called the cornus.  The part of the corpus above the cornus is termed the fundus.  In the normal nonpregnant adult, the uterus is approximately 7 to 8 cm long and 4 to 5 cm wide at the widest part.  The cervix is relatively cylindrical in shape and is 2 to 3 cm long.  The corpus is generally pear shaped, with the anterior surface being flat and the posterior surface, convex.  In cross section, the lumen of the corpus is triangular.  The normal position of the uterus is variable.  The angle between the long axis of the corpus and the cervix varies from anteflexion to retroflexion and the angle between the cervix and the vagina varies from anteversion to retroversion.  Unless caused by underlying pathology, these variations are normal.  
The uterus is supported by the following ligaments: uterosacral, cardinal, round and broad.  The blood supply to the uterus comes primarily form the uterine arteries and also from the ovarian arteries, whereas the venous plexus drains through the uterine vein.   The cervix joins the vagina at an angle between 45° and 90°.  The opening to the vagina, the external os, is round to oval in the non-pregnant women but is a transverse slit after childbirth.  The portion of the cervix that projects into the vagina is covered with stratified squamous epithelium, which resembles the vaginal epithelium.  The squamous epithelium changes to a simple columnar epithelium the transition (transformation) zone.  This zone is found at about the level of the external cervical os, although it is found higher in the endocervical canal in postmenopausal women, and features significantly in the process of neoplastic formation.  There are three basic layers in the wall of the uterine body.  The inner mucosa (endometrium) consists of simple solumnar epithelium with underlying connective tissue that changes in structure with the menstrual cycle.  Beneath the mucosa is a thick muscular layer (myometrium), covered by a peritoneal serosa.  The muscle layer is continuous with the muscular walls of the vagina and the fallopian tubes (Phillips '02: 46, 47)
Uterus and ovaries
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The fallopian tubes (oviducts) average approximately 7 to 14 cm in length.  Each tube can be divided into three portions: a narrow and straight isthmus, which adjoins the opening into the uterus; the ampulla, or central portion; and the infundibulum, which is fringed by the finger-shaped fimbriae.  These surround the ovary and help to collect the oocyte at the time of ovulation.  The fallopian tubes are supplied by the ovarian and uterine arteries.  The epithelial lining of the fallopian tube is ciliated columnar.  The cilia beat toward the uterus, assisting in oocyte transport.  Each ovary is approximately 3 to 5 cm long, 2 to 3 cm wide and 1 to 3 cm thick in the menstrual years.  The size decreases by approximately two thirds after menopause, when follicular development ceases.  The ovary is attached to the broad ligament by the mesovarium, to the uterus by the ovarian ligament, and to the side of the pelvis by the suspensory ligament of the ovary (infundibulopelvic ligament), which is the lateral margin of the broad ligament.  The outer ovarian cortex consists of follicles embedded in a connective tissue stroma.  The connective tissue medulla contains smooth muscle fibers, blood vessels, nerves and lymphatics.  The ovaries are mainly supplied by the ovarian arteries, which are direct branches of the abdominal aorta, but there also is blood supply form the uterine artery, a branch of the hypogastric artery.  Venous return via the right ovarian vein is directly into the inferior vena cava, and from the left ovary into the left renal vein (Phillips '02: 48).
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The adult female breast is actually a large, modified sebaceous gland, located within the superficial fascia of the chest wall. It usually weights between 200 and 300 g and is made up primarily of fatty tissue, fibrous septa, and glandular structures.  Breat tissue is organized into 12 to 20 triangular lobes with a central duct, collecting ducts and secretory cells arranged in alveoli.   Each of these lobes drains at the nipple.  The breast has a rich blood supply and lymphatic system.  Breast tissue may be located anywhere along "milk lines" that run from the axilla to the groin.  Breast tissue is very sensitive to hormonal changes.  The development of adult breasts during puberty is a result of hormonal changes.  The sensitivity to hormones is also responsible for the cyclic changes that occur during the menstrual cycle (Beckman et al '02: 418).  The mammary glands develop from specialized skin stimulated by a induction mechanism inherent in the mammary mesenchyme underlying the epidermis.  Bands of tissue gradually thicken to form the "milk line" extending from the mid-clavicular line to the groin.  This epithelial mammary ridge is visible int eh human embryo at the end of the fourth week of gestation.  Regression of the caudal end and thickening of the bands limited to the region of the permanent gland become evident in the embryo of about 6 weeks.  Ductal development begins at about the fifth month, and the mammary gland is fully differentiated at birth.  The normal breast hypertrophy of the newborn and secretion for the nipple, if present, regress with the decline in the levels of estrogen and progesterone of placental origin and fetal pituitary prolactin.  Breast tissues are dormant until the onset of puberty when estrogen levels begin to rise.  Other hormones, including growth hormone, insulin, cortisone, thyroxine and prolactin, are involved to a lesser degree in adolescent mammary gland growth.  Under these influences, differentiation and budding of ducts and an increase in fatty and connective tissues take place and are reflected in breast growth characteristic of the thelarche.  The addition of progesterone accompanying ovulatory cycles is essential for optimal acinar growth (Carrington '87: 133).
4.5 Female Neoplasm  

Breast cancer is the most common malignancy of women, accounting for roughly one-third of all women's malignancy.  It is the leading cause of death from cancer for women between the ages of 35 and 54 years.  With approximately 175,000 new cases and 44,500 breast cancer deaths per year in the United Sates breast cancer is the most common cause of death in women in their fifth decade.  Currently a women living in the United States has a 12.5%, or 1 in 8, lifetime risk of developing breast cancer.  Fibrocystic changes are the most common of all benign breast conditions and encompasses more than 35 different processes.  They may be present in one third to one half of premenopausal women and are a source of symptoms for roughly half of these women.  Histologically, fibrocystic changes occur in three stages.  First there is a proliferation of stroma, especially in the upper outer quadrants of the breast, that leads to the induration and tenderness experienced by the patient.  In the second stage adenosis occurs, leading to cyst formation.  Cysts range rom microscopic to 1 cm in diameter.  Proliferation of the ducts and alveolar cells occurs in this stage.  In the late stages of fibrocystic change, larger cysts are present and less pain occurs.  When atypia are found in hyperplastic ducts or apocrine cells, there is a ten-fold increase in the risk of future carcinoma.  Fibrocystic changes most commonly present as cyclic, bilateral pain (mastalgia) and engorgement.  The pain may be diffuse or localized to the cyst.  The management of fibrocystic changes may include fine-needle aspiration of cysts.  Dietary restriction of caffeine and foods containing methylxanthines benefit some patients, whereas others respond to low-salt diet vitamin E, and/or a mild diuretic such as hydrochlorothiazide (25 to 50 mg per day for 7 to 10 days before menses).  Danazol is effective in severe cases.  In the most severe cases, bilateral mastectomy may be required to relieve intractable, incapacitating pain.  

Fibroadenomas are the second most common form of benign breast disease, occurring in as many as 10% to 20% of all women. These firm, painless, freely movable breast masses average 1 to 3 cm in diameter and consist of a mixture of proliferating epithelial and supporting fibrous tissues.  Although usually solitary, multiple fibroadenomas develop in 15% to 20% of patients.  Surgical excision is indicated if the mass causes pain or grows rapidly, fine-needle aspirate is sufficient biopsy to test for malignancy.  Lipomas and fat necrosis may present as ill-defined tumors of the breast.  Liopomas are usually nontender, but their diffuse character may raise suspicions of malignancy.  Fat necrosis is uncommon and most often the result of trauma.  Intraductal papillomas are polypoid epithelial tumors rangind in size from 2 to 5 mm in diameter, arising in the ducts of the breast.  The patient presents with a spontaneous bloody serous , or cloudy nipple discharge.  The similarity of symptoms to carcinoma mandates excisional biopsy for most patients.  Mammary duct ectasia may arise from chronic intraductal and periductal inflammation, which causes dilation of the ducts and inspissation of breast secretions.  Most common in the fifth decade of life, this condition presents with a thick gray to black nipple discharge, pain and nipple tenderness.  Palpation around the nipple elicits discharge.  Ductal obstruction and inflammation during or soon after lactation may lead to the development of a galactocele.  Galactoceles are cystic dilations of a duct or ducts.  These ducts contain inspissated, milky secretions that may become infected and lead to acute mastitis or abscess formation.  When uncomplicated by injection, needle aspiration and decompression of the ducts is curative and excision is rarely required (Beckman et al '02: 419, 420, 421).

The treatment of patients with breast cancer is directed toward three goals: (a) control of local disease, (b) treatment of distant disease, and (c) improved quality of life.  Most breast cancer is reated by surgical excision and adjunctive therapy. Breast cancer spreads by both vascular and lymphatc routes with some direct infiltration.  Recognition of this has led away from tradition radical surgical treatment, to therapy directed at both local and distant disease simultaneously.  With local disease only, 5- year survival approaches 90%.  This drops to 50% to 70% when there is regional involvement, to 40% if the tumor larger than 5 cm in diameter or has attached to the chest wall or invaded the skin and 10% with distant metastasis.  Unfortunately roughly 50% of patients have axillary lymph node involvement at the time of diagnosis.  Most women have an initial surgical therapy, most commonly lumpectomy (removal of the cancerous tissue plus a rim of normal tissue) or mastectomy (removal of the entire breast.  Removal of the regional (axillary) lymph nodes is also often performed with these procedures if disease has spread beyond the breast.  Most therapy is followed by an adjunctive therapy or a combination of such therapies, which have been shown to reduce the rates of recurrence and death over the years.  This may consists of radiation therapy (especially after lumpectomy), chemotherapy, hormonal manipulations (e.g., the anti-estrogen Tamoxifen), monoclonal antibody therapy, or a combination of all four (Beckman '02: 429, 430).

Breast cancer has been a predominant type of cancer for centuries.  Currently the risk or probability of an American or European female having a diagnosis of breast cancer is close to 1 in 10.  Surgical treatment, adjutant chemotherapy, screening and early diagnosis have increased the number of long-term remission and cures.  In most cases of breast cancer, the sustained proliferative activity of the malignant cells is dependent upon oestrogens and modern regimens use anti-oestrogen drugs.  Excess, unburnt calories can also provide the energy for more cell proliferation.  Excess calorie intake and increased size and/or weight are associated with increased levels of the circulation of a hormone called insulin like growth factor 1 or IGF-1.  This is one of the key general regulators of cell behavior and not only promotes cell proliferation but inhibits cell death.  Human populations carry at least two genes that strongly predispose towards breast or breast plus ovarian cancer when inherited in a mutant form.  These are referred to as BRCA-1 and BRCA-2.  Around 5 to 10 percent of all breast and ovarian cancers show familial clustering and are likely to involve genes.  Somewhat less than half of these involve BRCA-1 or BRCA-2.  But those women that have a mutant variety of the BRCA-1 or BRCA-2 gene, around 60 percent will develop breast cancer and 15 percent, ovarian cancer.  Pregnancy increases the risk of breast cancer for women who carry the BRCA-1 or BRCA-2 genes, although in most women pregnancy reduces risk.  1 in 800 carry these two genes in a mutant form, and this figure is as high as 1 in 50 for Ashkenazi Jews.  Over 140 different mutant forms of the BRCA-1 and BRCA-2 genes have already been identified.  Other genes predisposing to breast cancer certainly exist, including [53 in families with the Li-Fraumeni syndrome and PTEN in Cowden syndrome.  Overall, the chance inheritance of a mutant gene probably accounts for some 5 to 10 percent of all breast cancers, there is a 25% concordance rate of breast cancer in twins.  Breast cancer risk generally increases with age over several decades between 20 and 70 years, but the rate of increase slows down after menopause.  The average age of a woman with breast canc is just under 50 years, or around the time of menopause.  Studies on cohorts of women who developed breast cancer as a consequence of radiation exposure suggest that the gap or latency between an initial DNA-damaging event and subsequent malignancy average around 20 years, with an increased risk persisting for 50 years in individuals exposed when very young (Greaves '00: 152-156, 155, 157).

Staging System for Breast Cancer

	Stage
	Primary Tumor (T)
	Lymph Nodes (N)
	Distant Metastases (M)
	TNM Classification

	0
	Carcinoma in situ; Paget's disease of nipple without palpable mass (tis) greatest dimension <2 cm T
	Homolaterla axillary lymph nodes negative (N0)
	None
	Tis, N0, M0

	I
	Greatest dimension <2 cm (T1)
	Homolateral axillary lymph nodes negative (N0)
	None
	T1, N0, M0

	II
	Greatest dimension >2 cm and <5 cm (T2)
	Axillary nodes positive nut not fixed (N1)
	None
	T0 or T1, N2, M0

T2, N2, M0

T3, N0-2, M0

	III
	Greatest dimension>5 cm (T3)
	Axillary nodes positive and fixed to one another, skin, or chest wall (N2)
	None
	T0 or T1, N2, M0

T2, N2, M0

T3, N0-2, M0

	IV
	Any size with (T4); inflammatory carcinoma, skin nodules, skin ulceration, fixation to chest wall or skin, edema
	Supraclavicular or infraclavicular nodes; arm edema (N3)
	Present (M1)
	T4, any N, any M; Any T, N3, any M; Any T, any N, M1


Source: Osborne '90: Table 27-2, Pg. 203

Malignant breast cancer is preceded by the presence of atypical ductal hyperplasia or one or more small tumors which are, in themselves benign.  These may (or may not) progress to localized 'carcinomas in situ' which in turn may evolve into invasive breast cancer (or more often do not) (Greaves '00: 157).  The majority of patients with breast cancer present with disease that is confined to the breast, less than 10% of patients present with overt distant metastases.  Mammography is required to look for evidence of tumor multicentricity or bilateral involvement.  Axillary lymph node status is the most important predictor of disease recurrence and survival.  Seventy percent of patients with negative nodes survive 10 years.  About 40% of patients with one to three positive nodes survive 10 years, whereas only 15% of those with four or more nodes survive.  About 60% to 70% of primary breast cancers contain measurable ER and 40% to 50% have PR.  Post-menopausal women more frequently have receptor-positive tumors than premenopausal women.  Radical treatment has been modified but a partial mastectomy is the treatment recommendation for those with carcinoma in situ, Stage I and II disease, only those women with Stage III or Stage IV breast cancer enjoy 70% tumor regression, and 30% disease free at 5 years.  As an alternative to chemotherapy hormonal therapy with tamoxifen may be considered, especially if the tumor has high levels of ER or PR.  Chemotherapy should be continued by responding patients until maximal reduction in tumor size is obtained (usually 3 to 6 months), surgery and radiation are then introduced in a sequence determined by the extent of tumor regression.  About 50% of all patients with operable cancer survive 10 years after surgery.  Adjuvant chemotherapy has been estimated to cause a 30% proportional reduction in mortality at 5 years.  Combination chemotherapy is superior to single-agent treatment.  Shorter duration treatment may be just as effective as long term treatment.  Adjuvant endocrine therapy, mostly using tamoxifin (Nolvadex) 10 mg to 20 mg, twice a day for 1 or 2 years after local treatment has shown a 20% reduction in mortality over 5 years.  Hormonal flare occurs after 7-14 days (bone pain, erythema, hypercalcemia) resolves in 7-10 daysMetastatic breast cancer is not curable although temporary regression is attainable in 75% of patients and complete remission in 10% to 20% of patients.  Combination chemotherapy is superior to single-agent treatment; response rates range from 50% to 70% and response durations range from 6 to 12 months (Osborne '90: 201-205, 207, 210).    

Chemotherapy Regimens for Breast Cancer
	Acronym
	Drugs
	Dose (mg/m2)
	Cycle frequency
	Duration

	CMF+/-P
	Cyclophosphamide,
Methotrexate, 

5-Fluorouracil, 

and Prednisone
	100, oral days 1-14, 

40 intravenously on days 1 and 8,

600 intravenously on days 1 and 8,

40, orally on days 1 to 14
	Every 28 days
	6-12 cycles

	CMF
	Cyclophosphamide,

Methorexate,

5-Fluorouracil
	600, IV day 1,

40, IV day 1,

600, IV on day 1
	Every 21 days
	6 cycles

	FAC
	5-Flourouracil, 

Doxorubicin,

Cyclophosphamide
	500, IV on days 1 and 8

40, IV on day 1,

200, orally days 3 to 6
	Every 21 days
	6-10 months

	AC
	Doxorubicin,

Cyclophosphamide
	40, IV on day 1,

200, orally days 3 to 6
	Every 21 days
	6-12 months

	PF
	Phenylalanine mustard,

5-Fluorouracil
	4, orally on days 1 to 5,

300, IV days 1 to 5
	Every 6 weeks
	2 years


Source: Osborne '90: Tables 27-4 and 27-7; Pgs. 206 and 210
Carcinoma of the endometrium is the most common gynecologic malignancy and makes up 13% of all malignant tumors in women.  While the incidence of cervix carcinoma is decreasing in the United Sates, the incidence of endometrial carcinoma has been steadily increasing since the 1970s.  Twice as many endometrial carcinomas are now diagnosed as are cervix cancers.  The American Cancer Society estimates approximately 37,0000 new cases of endometrial carcinoma in 1987 and approximately 3,000 deaths.  Known risk factors include obesity, due to increased bioavailability of estrogen.  Diabetes has been associated with 2.8 percent risk.  Polycystic ovarian disease has been associated with an increased risk of endometrial carcinoma.  Advanced age and late menopause are also risk factors.  There is evidence that exogenous estrogen administration in the increased incidence of endometrial carcinoma.  The rise of endometrial carcinoma increases with the dose and duration of estrogen use.  In contrast, endometrial carcinoma risk is decreased by progesterone administration.  Indeed, evidence suggests that the use of combination oral contraceptives can decrease the risk of endometrial carcinoma.  This effect increases with the duration of use and appears to persist some 5 years after discontinuation of birth control (Young '90: 283-285).  
The treatment of endometrial adenomatous hyperplasia can be either hysterectomy or medical management depending on the patient's desire for childbearing.  Endometrial thickness of <5 mm has high negative predictive value.  Dilation and curettage is the gold standard for diagnosis.  Combined with hysteroscopy to improve detection of benign lesions. Simple hyperplasia is dilated glands without cytological atypia, progression to cancer 1-5 %.  Complex hyperplasia crowded glands and little stroma, progression to cancer 3-15%.  Atypical hyperplasia with cellular atypia, progression to cancer 8-30%.  Adolescents or women desiring children can be managed by continuous combination estrogen-progesterone contraceptive pills such medroxyprogresterone (Provera).  When childbirth is desired, ovulation can be produced with clomiphene.  Premenopausal women may be maintained on high-dose progestogens or may have hysterectomy (Wright et al '03: 327-329)(Young '90: 283-285).
Women with endometrial carcinoma usually present with abnormal bleeding.  While 15% to 20% of women with endometrial carcinoma will be identified from Papanicolaou smear, diagnosis generally rests on more extensive tissue evaluation, including either biopsy, fractional dilatation and curettage, endometrial brush, or jet-wash techniques.  Cystoscopy should be performed if there is any evidence of bladder dysfunction and proctosigmoidoscopy, and barium enema is used if GI tract symptoms are present.  Lymphangiography is useful to define involved para-aortic lymph nodes in high risk patients.  The frequency of the disease by stage; stage I, 74%; Stage II, 13%; Stage III, 9%; Stage IV, 3%.  Five year survival by stage; Stage I, 76%; Stage II, 50%; Stage III, 30%; Stage IV, 9%.  The vast majority of endometrial carcinomas are adenocarcinoma in about 67% of patients, 13% are adenosquamous carcinomas.  Rarely <1% present with purely squamous carcinoma of the endometrium.  Also rare <1% are clear cell carcinomas associated with a particularly poor prognosis (Young '90: 281, 282, 283).
Staging for Carcinoma of the Endometrium
	Stage
	Description

	Stage 0
	Carcinoma in situ

	Stage I
          IA
          IB
	Carcinoma confined to the corpus.

Uterine cavity 8 cm or less in length.

Uterine cavity greater than 8 cm in length.

Histologic subgroups; GI, highly differentiated; G2, moderately differentiated; G3, undifferentiated.

	Stage II
	Extension to cervix only.

	Stage III
	Extension outside the uterus but confined to true pelvis.

	Stage IV
	Extension beyond true pelvis or invading bladder or rectum.


  Source: Young '90: Table 33-5; Pg. 282
Patients with Stage I uncomplicated endometrial carcinoma are effectively managed with total abdominal hysterectomy and bilateral salpingo-oophorectomy.  For patients with Stage IB disease, preoperative intravavitary irradiation is generally utilized, followed by total abdominal hysterectomy with 5 to 10 year survival figures as high as 83%.  Once disease has extended outside the uterus but is still confined to the pelvis, management generally involve irradiation and surgery.  Five year survival in the range of 80% has been reported with the use dof external-beam pelvic irradiation, intravacitary brachytherapy, and total abdominal hysterectomy and bilateral salpingo-oophorectomy.  Patients with Stage IV disease are generally treated initially with radiation therapy.  Synthetic progestational agents have been the most commonly used systemic treatment and produce response rates of approximately 35%.  Well-differentiated tumors respond best, however receptor positivity is a better correlate than grade.  Approximately 88% of progesterone-responsive lesions were positive and 94% of progesterone failures were progesterone-receptor negative.  Commonly used agents include hydroxyprogesterone (Delalutin, deoxyprogesterone (Provera, and the oral agent megestrol (Megace), with response rates up to 30%.  Tamoxifen also appears to induce progesterone-receptor activity.  Nonhormonal chemotherapy appears to have only modest activity of >20% for cyclophosphamide, nitrogen mustard, 5-FU, Adriamycin, bleomycin, hexamethylmelamine, and cisplatin.   Doxorubicin (Adriamycin) has shown the most activity, Adriamycin, 60 mg/m2 IV every 3 weeks, has produced a 37% response rate in 43 patients, 26% of whom had clinically complete regression of disease.  Cisplatin also appears to produce a significant response rate (46%) when used at doses of 10 mg/m2 IV every 4 weeks.  Combination chemotherapy has not been studied extensively and does not seem to show results better than single-agent therapy (Young '90: 283-285).
There are an estimated 1,600 new cases and 264 deaths from uterine cancer.  Out of 39,30 new cases and 6,600 deaths from endometrial cancer, 95% are endometrial cancers and 3-5% are uterine sarcomas.  Mean age at diagnosis is 61.  Risk factors are unopposed estrogen from early menarche, late menopause, obesity or anovulatory disorders, endoemtrial hyperplasia, tamoxifen or hereditary nonpolyposis colorectal cancer syndrome (20-43% lifetime risk of endometrial cancer).  Endometrioid adenocarcinoma are 75% of endometrial cancers, Grading 1 (<5% solid, 2 (6-50% solid), 3 (>50% solid).  Uterine papillary serous carcinoma 5-10% of carcinomas are aggressive, deep invasion, classified as high-grade lesions, with early peritoneal spread.  Clear cell carcinoma <5% of endometrial carcinomas.  Mucinous carcinoma, mixed carcinoma and undifferentiated carcinoma may occur.  Postmenopausal bleeding is present in 90% of patients with pyometra or hematometra if cervical stenosis is present.  Diagnosis by endometrial sampling is >90% accurate.  Fractional dilation and curettage is the gold standard for diagnosis, hysteroscopy is useful for evaluating polyps and benign uterine processes.  Transvaginal U/S is >95% sensitive to detecting endometrial hyperplasia and cancer with cutoff at 5 mm.  Sonohysterography can detect polyps and leimyomas (Wright et al '03: 330-331).
Staging for Uterine Cancer
	Stage
	Description
	Treatment
	5-year survival

	I

        IA

        IB

        IC
	Tumor limited to endometrium

Invasion < 1/2 of myometrium

Invasion >1.2 myometrium 
	TAH/BSO +/- LND 

TAH/BSO/LND 

+/- radiation + doxyrubicin + cisplatin
	91

88

81

	II

        IIA

        IIB
	Endocervical glandular involvement

Cervical stromal invasion
	Radical hysterectomy/LND + doxyrubicin/cisplatin +/- rad. Or Radiation + TAH/BSO in 4-6 weeks


	77

67

	III

       IIIA

       IIIB

       IIIC
	Invades seros, adnexa or peritoneum

Vaginal metastasis

Pelvic/para-aortic lymph node metastasis
	TAH/BSO/LND/omentectomy + +doxyrubicin/ciplatin + radiation
	60

41

32

	IV

        IVA

        IVB
	Invasion of bladder or bowel mucosa

Distant metastasis
	Individualize, radiation, hormonal agents, surgery, chemotherapy
	


All medically fit patients are initially treated surgically.  Adjuvant therapy is recommended based on surgical findings.  Radiotherapy if surgery is contraindicated for medical reasons.  Pelvic and para-aortic lymphadenectomy is performed if >5% myometrial invasion (stage IC or higher), cervical extension, grade 3 lesions, tumors >2 cm in size and clear cell or papillary serous tumors.  Some perform lymphadenectomy on all patients.  Recurrent disease is treated with hormonal therapy, progesteronal agents and chemotherapy doxyrubicin and cisplatin that needs to be included as an alternative to radiation.  The only known risk factor for uterine sarcomas is radiation.  Staging is similar to endometrial carcinoma, but brings into question, the utility of radiation.  Sarcomas are aggressive with direct extension and early hematogenous metastasis.  50% of uterine sarcomas are carcinosarcoma (malignant mixed Müllerian tumor) presenting as a large polypoid mass filling the endometrial cavity and protruding through the cervical os.  Leiomyosarcoma are 30% of uterine sarcomas, most common in women aged 45-55.  Usually arise from smooth muscle, not preexisting leimyomas.  Presents as a rapidly enlarging uterine mass, endometrial growth is unusual. Endometrial stromal sarcomas are 15% of uterine sarcomas.  Subtypes are benign stromal nodules, low grade stromal sarcomas, and high grade stromal sarcomas.  Most involve the endoetrium with vaginal bleeding.  Management of sarcomas is total abdominal hysterectomy with bilateral salpingo-oophorectomy, pelvic and para-aortic lymphadenectomy staging.  Adjuvant therapy.  Radiation may decrease local recurrences.   May improve local control and prolong survival in carcinsarcomas.  The most active chemotherapy for leimyosarcomas is doxyrubicin, and sarcinosarcomas is ifosfamide (Wright et al '03: 330-334).
Approximately one woman in every 70 will eventually develop ovarian cancer.  In 2002 there were 23,300 new cases and 13,900 deaths from ovarian cancer up from 19,000 new cases of ovarian cancer and approximately 11,600 deaths in 1986.  Ovarian cancer is the most common cause of death from a gynecologic malignancy, and the mortality rate from ovarian cancer in the United States exceeds that for cervical and endometrial cancer combined.  Once ovarian cancer develops, it spreads by direct extension, by intraperitoneal dissemination, by lymphatics, and less frequently hematogenously.  Malignant cells become implanted on the omentum and at multiple other sites on the serosal surface of the peritoneum.  Although ovarian cancer tends to remain confined to the periotoneal space, other organs are at risk for metastases, including, in order of decreasing frequency, the liver, lung, pleura, kidney, bone, adrenal gland, bladder and spleen.  Most patients with ovarian cancer are first diagnosed when the disease has already spread outside the confines of the true pelvis.  Approximately 15% to 20% of patients present in Stage I, 10% to 15% in Stage II, 60% to 70% in Stage III, and 10% to 15% in Stage IV.  The vast majority (85% to 90%) of malignant ovarian cancers seen in the United States are epithelial  Epithelial ovarian cancers comprise about 85% of all ovarian cancers and are grouped as borderline ovarian tumors of low malignant potential (15%), serous (40-50%), mucinous tumors (6-16%) in pseudomyxoma peritonei mucin fills abdominopelvic cavity, endometrioid (15-25%), clear cell carcinoma (5-11%), mixed carcinomas, transitional cell (Brenner) tumors composed of transitional epithilium.  undifferentiated and .  Germ cell tumors of the ovary comprise 10% of the total but are important because of their aggressiveness, their lack of successful management with surgery and radiation therapy, and their high degree of curability with combination chemotherapy. Sex cord-stromal tumors are 5% of cases.  There is a 5-10% chance the cancer is hereditary.  BRCA1 and BRCA2 mutations increase risk for breast and ovarian cancer for younger people with a family history of Ashkenazi Jewish descent.  Offer oral contraceptive pills (OCPs) (Young '90: 270)(Wright et al '03: 308). 
Staging for Carcinoma of the Ovary

	Stage
	Description
	5 year survival

	Stage I
   Stage IA
             IAi
             IAii
             IB
             IBi
             IBii
             IC
	Growth limited to the ovaries.

Growth limited to one ovary; no ascites.

No tumor on the external surface; capsule intact.

Tumor present on the external surface, or capsule ruptured, or both.

Growth limited to both ovaries; no ascites.

No tumor on the external surface; capsule intact.

Tumor present on the external surface, or capsule, ruptured, or both.

Tumor either stage IA or IB, but with ascites present or with positive peritoneal washings.
	93

	Stage II
   Stage IIA
             IIB
             IIC
	Growth involving on e or both ovaries with pelvic extension.

Extension or metastases to the uterus or tubes.

Extension to other pelvic tissues.

Tumore either stage IIA or IIB, but with ascites present or with positive peritoneal washings.
	70

	Stage III
	Growth involving one or both ovaries with intraperitoneal metastases outside the pelvis or positive restroperitoneal nodes.  Tumor limited to the true pelvis with histologically proven malignant extension to small bowel or omentum.
	37

	Stage IV
	Growth involving one or both ovaries with distant metastases.  If pleurl effusion is present, there must be positive cytology to allot a case to stage IV.  Parenchymal liver metastases indicate stage IV.
	25


Source: Young '90: Table 33-1; Pg. 271, Wright et al '03 Pg. 310

Ovarian cancer is surgically treated by laparotomy with cytoreductive surgery either a bilateral salpingo-oopherectomy or total abdominal hysterectomy. Treatment of early ovarian cancer includes cytoreduction surgery alone, surgery plus pelvic radiation therapy, surgery plus total abdominal radiation therapy, surgery plus intraperiotoneal radioisotopies and surgery and surgery followed by chemotherapy.  5-year survival for patients who present in Stage 1 are 80-90%. In one study patients with Stage IB, Stage II and asymptomatic Stage III achieved a 78% 5 year and 64% 10 year survival rate using total abdominal radiation therapy, moving-strip technique (2250 cGy in 10 fractions) or open-field technique (2250 cGy in 22 fractions).  Stage III patients normally have a 37% 5-year survival rate and Stage IV patients at 25% 5-year survival rate (Young '90: 272-274)(Wright et al '03: 310-311). 

Stage IC-IV require adjuvant therapy – carboplatin(paraplatin)/paclitaxel (taxol) chemotherapy. Approximately two thirds of women present with advanced ovarian cancer at diagnosis and 5 year survival rates of 5% to 13% and 3% to 4% have been reported for patients with Stage III and IV disease, respectively.  Advanced ovarian cancer is virtually never curable by surgery alone.  The benefit of radiation or chemotherapy occurs if there is tumor reduction to less than 2 cm in diameter of the largest residual mass.  Single alkaylating agents have been most commonly utilized for the treatment of advanced ovarian cancer.  Melphalan, chlorambucil or cyclophosphamide have produced equivalent results and objective responses can be achieved in 35% to 65%.  The overall median survival of patients treated with single-alkylating agents is 10 to 14 months.  Other single agents with activity, in decreasing order of importance, are cisplatin, Adriamycin, hexamethylmelamine, 5-fluorouracil, and methotrexate.  A four drug combination termed Hexa-CAF (hexamethylmelamine, cyclophosphamide, methotrexate, and 5-fluourouracil produced an increase in response rate (75% versus 54%), more complete remissions (33% versus 16%) and significantly longer median survival (29 months versus 17 months) versus single-agent melphalan.  In a randomized trial of cyclophosphamide plus cisplatin versus cyclophosphamide alone, the 2 year survival rate was 62% for the combination compared with 19% for cyclophosphamide alone.  In a recent trial comparing cyclophosphamide and adriamycine with cyclophosphamide, Adriamycin and cisplatin (CAP, a 51% complete response rate for CAP  was achieved compared with 26% for cyclophosphamide and adriamycin.  Furthermore CAP also demonstrated improved median durations (14.6 months versus 8.8 months), progression-free interval (13.1 months versus 7.7 months) and overall survival (19.7 months versus 15.7 months).  The success of radiation therapy with no tumor residuum after initial laparotomy had a 48% 5 year survival in one study If patients had surgery with minimal residual disease, remission is seen in approximately 56% of patients, those with bulky residuals achieved remission in only 11% of cases.  In several studies, approximately 70% of patients remain clinically disease free, although in other studies 70% to 85% of patients relapse.  In a recent study in 32 patients a median survival of 20 months for optimally cytoreduced versus 5 months for those who could not be resected.  Intraperitoneal recombinant alpha-interferon has been demonstrated to have clinical activity in patients with small-volume residual disease, approximately 25% of patients with 5 mm residual tumor were found to be disease free at restaging laparotomy (Young '90: 272-274).

Survival Rates for Various Combination Chemotherapy Regimens for Ovarian Cancer
	Trial
	Results 
	Survival

	Hexa-CAF versus L-PAM
	75% RR versus 43%; 33% CR versus 16%
	29 months versus 17 months

	A+L-PAM versus L-PAM
	76% RR versus 40%; 23+ mnths versus 8.1 months duration of response
	17 months versus 11 months

	CP versus C
	2 year disease free survival 52% versus 10%;
	Two-year survival 62% versus 19%

	CHAD versus Hexa-CAF
	79% RR versus 50%; 30% CR versus 17%
	31 months versus 20 months

	PAC versus AC
	51% CR versus 26%; response duration 15 months versus 9 months; progression free interval 13 months versus 7 months
	20 months versus 16 months


Source: Young '90: Table 33-2; Pg. 274; A, Adriamycin; C, cyclophosphamide; Hexa-CAF, hexamethylmelamine, cyclophosphamide, methotrexate, 5-fluourouracil; L-PAM, melphalan; CP, cyclophosphamide, cisplatin; CHAD, cyclophosphamide, hexamethylmelamine, adriamycin, cisplatin; PAC, cisplatin, Adriamycin, cyclophosphamide; RR, response rate; CR, complete response

Nonepithelial ovarian cancer can be germ cell tumors, sex-cord stromal tumors granulosa cell tumor, or Sertoli-Leydig tumors.  Germ cell tumors can be dysgerminoma, mature teratoma (dermoid cyst), immature teratoma, endodermal sinus tumors (yolk sac tumors), or embryonal carcinoma or mixed germ cell tumors.  Dysgerminoma are the most common malignant germ cell tumor, tumor marker LDH, 5% arise from dysgenetic gonads, the 5-year survival rate is 90-100%.  Mature teratoma (Dermoid cyst) most common of all ovarian neoplasms, contains tissue from al three germ layers, Struma ovarii variant where functional thyroid tissue present, malignant element arises in 2%.  Early stage IA and IB are staged for unilateral salpingo-oopherectomy (USO).  Advanced stage IC-IV are staged for USO and cytoreduction with adjuvant chemotherapy – bleomycin/etoposide/cisplatin.  Immature teratoma is graded based on amount and differentiation of neuroepithelial elements, 5-year survival rate is 70-80% staged for USO.  Endodermal sinus tumors (yolk sac tumors) exhibit Schiller-Duval bodies with small glomerulus-like structures, tumor marker AFP, the 5-year survival rate is 60-70%.  Embryonal carcinoma, tumor markers hCG and AFP, choriocarcinoma tumor marker hCG.  Mixed germ cell tumor treatment begins with surgical staging.  Sex-cord-stromal tumors are derived from ovarian sex cords and stromal tissue and comprise 5% of ovarian malignancies.  Granulosa cell tumor, mean age of diagnosis is 52 years.  Call-Exner bodies, rosettes with cells with coffee-bean groove in nucleus, tumor marker inhibin, estrogen secreted, sexual pseudo-precocity, endometrial hyperplasia and carcinoma.  Treatment is laparotomy, cytoreductive surgery, endometrial evaluation.  Prolonged survival with late recurrences common.  Sertoli-Leydig tumors arise from testicular-type tissue.  Androgens secreted virilization in 70-85%.  Treatment is staging unilateral salpingo-oopherectomy (Wright et al '03: 314-316).
It is estimated that in 2006 there will be about 9,710 new cases of invasive cervical cancer in the United States, which will result in about 3,700 deaths.  Worldwide nearly 500,000 new cases are diagnosed each year.  Cervical cancer is the second most common type of cancer among women worldwide and one of the leading causes of cancer-related mortality in women in the developing world.  The median age of diagnosis for cervical cancer for all races is 48 years.  Half of all women diagnosed with cervical cancer are between the age of 35 and 55.  Due largely to routine screening using Pap tests, the number of deaths attributed to cervical cancer in the United States dropped 74 percent between 1955 and 1992, and the death rate continues to drop nearly four percent annually.  The five-year survival rate is virtually 100 percent for pre-invasive cervical cancer and 91 percent for early invasive cancer.  The overall five-year survival rate for all stages of cervical cancer is about 73 percent.  African-Americans experience a disproportionate number of deaths from cervical cancer.  In 2001, the death rate was 4.7 per 100,000 for black women, compared with 2.2 per 100,000 for white women.  Latinas and Native Americans also have cervical cancer death rates that are above average (Mooney '07: 35, 36).  The Evers Papyrus (c.1552 BC) gives a remedy for cancer in the womb – fresh dates and limestone pounded with water and ijected into the vulva.  The writing of Hippocrates (450 BC) also record uterine cancer.  Also in the fifth century BC, Hindu texts described surgical procedures for removal of tumors of the cervix and vagina.  Epidemiologic evidence is compelling that cervical cancer is associated with sexual activity.  The risk of this cancer increases with number of sexual partners and virtually zero in nuns but high in prostitutes (Greaves '00: 167, 168).
Carcinoma of the cervix was once the most common cause of cancer death in women.  Over the past 30 years, the mortality rate has decreased by half.  Nevertheless, the American Cancer Society estimates approximately 16,000 new cases of invasive cancer and approximately 7,000 deaths a year.  In 2002 there were 13,000 new cases and 4,100 deaths.  Mean age at diagnosis was 51.4.  Several groups of women are at increased risk for the development of cervical carcinoma, including those with early initial sexual activity, multiple sexual partners, early marriage, young age for first pregnancy, and prior venereal infections.  Viral etiologies have been frequently implicated, herpes simplex virus type II and human papilloma virus subtypes 16 and 18 have found almost exclusively in high-grade cervical neoplasia and invasive cervical cancer.  HPV is found in most cervical neoplasms, high risk genotypes are HPV 16, 18, 31 and 45.  Often found in the cytology of asymptomatic women.  There may be irregular vaginal bleeding (often postcoital), vaginal discharge and pelvic pain.  Physical examination is made to assess tumor size by supraclavicular/inguinal lymph node palpation.  Cervical biopsy of gross lesion, cone biopsy, imaging optional.  Squamous cell carcinoma are 90% of invasive cervical carcinomas.  Adenocarcinoma often arises in endocervical canal, prognosis may be worse for adenosquamous carcinoma. Glassy cell carcinoma are poorly differentiated adnocarcinoma.  Villoglandular adenocarcinoma occur in young women with a good prognosis.  Small cell carcinoma are aggressive, early metastasis.  Staging procedures are colposcopy, endocervical curettage, hysteroscopy, cystocopy, proctoscopy, IV pyelogram and x-ray.  Pregnant patients (stage IA1) are treated postpartum, pregnancies with a gestational age <24 weeks are treated with primary surgery (stage IA2-IIA) or radiotherapy (IIB-IVB) at the time of diagnosis, they usually undergo spontaneous abortion, otherwise hysterectomy.  If gestational age >24 weeks the patient may elect for treatment after delivery.  Antenatal corticosteroids are administered and classic cesarean performed at time of fetal lung maturity (Wright et al '03: 322-324). 
A typical squamous metaplasia progresses to cervical intraepithelial neoplasia (CIN) before becoming a cervical carcinoma. This lesion precedes invasive cervical carcinoma and has been classified as Grade I – mild to moderate dysplasia with atypical squamous cells of undetermined significance, HPV testing, repeat cytology and immediate colonoscopy, 5-17% chance of CIN 2 or 3 on biopsy. Grade II -  moderate to severe dysplasia with high-grade squamous intra-epithilial lesion in atypical squamous cells of undetermined significance, 24-94% chance of CIN 2 or 3 on biopsy.  Grade III – severe dysplasia and carcinoma in situ.  Carcinoma in situ demonstrated cytologic evidence of neoplasia but without invasion through the basement membrane.  Carcinoma in situ can persist for long periods of time but is felt to eventually progress to invasive carcinoma.  It is estimated that the time to progression to frankly invasive disease is 3 to 10 years 15-30% change of CIN 2 or 3 on biopsy.  Grade IV – severe dysplasia, high-grade squamous intraepithelial lesion, metastasis, immediate colonoscopy with endo-cervical curettage, avoid curettage while pregnant, 70-75% chance of CIN 2 or 3 on biopsy.  Diagnosis is made by visualizing the transformation zone after applying 35 acetic acid to identify acetowhite epithelium, abnormal vessels (punctuation or mosaic pattern).  Endo-cervical curettage directed biopsies.  Cone biopsy further evaluates abnormal cervical cytology.  Performed by loop electro-excision procedure, laser or surgical (cold knife conization).  Treatment for CIN 1-3 on biopsy is ablation by cryotherapy or laser (Wright et al '03: 317-321).
The Papanicolaou smear is 90% to 95% accurate at diagnosing cervical cancer.  Approximate 5-year survivals by stage are; Stage I, 80.5%; Stage II, 59%; Stage III, 33%; Stage IV, 7%.  The decrease in survival is associated with increasing frequency of lymph node metastases.  Lymph node positivity is seen in 15% of women with Stage I disease, 29% of those with Stage II,  47% with Stage III, and 5 year survival rates for patients with positive nodes are generally less than 20%.  The 5-year survival rate in one study of Stage IB disease was 88% for small lesions and 65% for bulky tumors.  For patients with Stage II disease, small lesions had a 75% 5 year survival compared with 39% for bulky lesions.  The so-called glassy cell carcinoma, a poorly differentiated adeno-squamous tumor, has extremely poor survival regardless of therapy.  Endometrial spread, appears to be associated with a worsened prognosis.  Ninety percent of invasive cervical carcinomas are squamous cell tumors.  Approximately 5% are adenocarcinomas, and 1% to 2% are clear cell mesonephric tumors.  Two to five percent of all cervical carcinomas are adenosquamous, consisting of intermingled epithelial and glandular structures.  When the squamous component is benign metaplasia, the tumors are called adenoacanthomas (Young '90: 276-278).

Staging for Cervical Cancer

	Stage
	Description
	Treatment
	

	Stage 0
	Carcinoma in situ, intraepithelial carcinoma
	
	5-year survival

	Stage I
          IA1

          IA2 

          IB

          IB1

          IB2
	Carcinoma confined to the cervix.  

Stromal invasion <3 mm and extension <7mm

Stomal invasion 3-5 mm and extension <7mm

Clinically visible or microscopic greater than IA

Visible lesion <4 cm

Visible lesion >4 cm
	IA1. Cone biopsy or endocervical curettage, radical hysterectomy and lymph node dissection, extrafascial hysterectomy, intracavital radiation for medically unfit.

IA2 Radical hysterectomy and lymph node dissection, intracavitary radiation for the medically unfit.

IB1 & 2 Radical hysterectomy and lymph node dissection + Radiation + cisplatin +/- fluorouracil
	95

95

80

	Stage II

          IIA
          IIB
	Carcinoma extends beyond the cervix but has not extended to the pelvic wall.  It involves the vagina, but not the lower third.

No obvious parametrial involvement.

Obvious parametrial involvement.
	Stage IIB-IVA Radiation (external/brachytherapy) + cisplatin +/- 5 fluorouracil
	66

64

	Stage III

         IIIA 

          IIIB
	Carcinoma has extended to the pelvic wall. On rectal examination, there is no cancer-free space between the tumor and pelvic wall.  The tumor involves the lower third of the vagina.  All cases with hydronephrosis or nonfunctioning kidney.

Extension to the pelvic wall and/or hydronephrosis of nonfunctioninig kidney.
	
	33

39

	Stage IV

         IVA
         IVB
	Carcinoma has extended beyond the true pelvis or has clinically involved the mucosa of the bladder or rectum.  A bullous edema is not classified as Stage IV.

Spread to adjacent organs.

Spread to distant organs.
	Palliative radiation
	17

9


Source: Young '90: Table 33-3 Pg. 278, Wright et al '03: Table 80-1 Pg. 324-325

Cervical carcinoma in situ is generally managed with total abdominal hysterectomy and pelvic lymphadenectomy.  Women desiring children can be treated by cervical conization and careful follow-up.  Both surgery and radiation produce similar results.   State IA1 and 2 patients are treated with radical hysterectomy/lymph node dissection with intracavitary radiation for the medically unfit.  Five year survival of patients with Stage IB disease managed with radical hysterectomy and pelvic lymphadenectomy is approximately 80%.  Large collected experiences indicate a 5- year survival of approximately 77% for radiation therapy.  For patients who have obvious parametrial spread of disease Stage IIB or Stage III they are treated with by radical hysterectomy and pelvic lymphadenectomy,  radiation therapy and cisplatin and/or 5-fluoracil.  Most advanced tumors are managed entirely by external irradiation, delivering 5500 cGy to 6000 cGy to the whole pelvis over 5 to 6 weeks.  Five years survival for patients with Stage IIB disease managed with definitive radiation therapy is 68% compared with 44% for patients with Stage III disease. Approximately 75% of patients who relapse will relapse locally in pelvic or pelvic and disseminated sites.  Isolated distant metastases occur in approximately 20% of patients who relapse.  Chemotherapy is utilized in patients with advanced Stage IIIB and IV disease, patients who have recurring disease after surgery and radiation therapy, and patients who present with para-aortic nodal disease and have a low potential for cure with existing therapy.  Response rates of approximately 20% have been seen with 5-FU, vincristine, hexamehtylmelamine, chlorambucil and dibromodulcitol.  Cisplatin appears to be the single drug with the best documented activity.  One study of 34 patients treated with cisplatin, 50 mg/m2 every 3 weeks, reported an overall response rate of 38%.  Remissions were seen more frequently in patients with no prior chemotherapy; the duration of response was 6 months (Young '90: 278-281)(Wright et al '03: 325).
Combination Chemotherapy for Cervical Carcinoma
	Drug combination
	Response Rate
	Complete Response

	Bleomycin and methotrexate
	60%
	0%

	Bleomycin, ethotrexate, and cyclophosphamide
	31%D
	6%

	Doxorubicin (Adriamycin) and methotrexate
	66% or 28%
	22% or 0%

	Doxorubicin and methyl-CCNU
	45%
	29%

	Doxorubicin and cisplatin
	31%
	10%

	Bleomycin and mitomycin-C
	36%
	15%

	Mitomycin-C, vincristine, and bleomycin
	51%
	15%

	Mitomycin-C, vincristine, bleomycin and cisplatin
	43%
	29%

	Methotexate, bleomycin and cisplatin
	89%
	-


Source: Young '90: Table 33-4; Pg. 280

There were 3,800 new cases and 800 deaths from vulvar cancer in 2002.  Approximately 3% to 4% of all gynecologic malignancies involve the vulva.  Invasive carcinoma of the vulva rarely occurs below the age of 40 years.  Median age is 60 years, with a mean age of 6.  Predisposing illnesses include diabetes, obesity, hypertension and venereal diseases.  Herpes simplex type II and human papilloma virus (HPV) have been identified in vulvar cancers and vulvar condyloma.  Other risk factors are lichen sclerosis, multiple sex partners, smoking, lymphogranuloma venereum and granulom inguinale. Premalignant lesions of the vulva are common, such as leukoplakia, hyperplastic dystrophy, with or without atypia, lichen sclerosis, mixed dystrophy, Paget's disease, with or without adenocarcinoma of the sweat glands, and carcinoma in situ.  Vulvar intraepithelial neoplasia appear to be antecedents to invasive epidermoid carcinoma.  The labia are the usual site of disease in 70% of women.  20% of patients are diagnosed when their lesions are asymptomatic.  The most common complaint is the presence of mass; less common are pain, bleeding and itching.  The lesions are diagnosed by biopsy.  Pre-invasive vulvar lesions are classified as vulvar intraepithelial neoplasia 1-3 based on severity.  White or red lesion, often raised or papular, may be multifocal.  Ninety percent of the invasive tumors are squamous carcinoma.  Diagnosis is by colposcopy with directed biopsy.  Treatment is wide local excision, superficial vulvectomy or CO2 laser.  
Patients present with a history of vulvar pruritis, dysuria , vaginal discharge and bleeding.  Physical exam reveals vulvar nodules, ulcers or plaques and lymph node palpation.  Diagnosis is confirmed by vulvar biopsy, cytoscopy and proctoscopy.  Spread is most commonly by direct extentson.  Lymphatic involvement first to inguinal and then femoral lymph nodes.  Cloquet's node is the most cephalad of the femoral nodes.  25% of patients with groin node involvement have spread to the pelvic lymph nodes.  Squamous cell carcinoma comprise 90% of vulvar carcinomas.  Melanoma occur mostly in postmenopausal white women with pigmented, plaques or nodular lesions with histologic subtypes exhibiting nodular and lentigenous superficial spreading.   Staging of Melanoma is more sensitive that other cancers - I intraepithelial <0.76, II into papillary dermis <1 mm, 0.76-1.50mm, III filling dermal papillae 1.1-2.0 mm or 1.51-2.25 mm from granular layer, IV into reticular dermis >22 mm or 2.26-3.0 mm from granular layer, V into subcutaneous fat >3.0 mm.  Three percent of the tumors are basal cell carcinomas.   Less commonly seen are adenocarcinoma of the Bartholin duct (5% of vulvar malignancies), Paget's disease, melanoma, and sarcomas (rare).  Paget's disease of the vulva presents malignant glandular cells within the epidermis.  Most are postmenopausal white women, the lesions are red, eczematous, with sharply demarcated patches.  4-8% have associated invasive vulvar adenocarcinoma.  30% develop synchronous GI, genitourinary, or breast malignancies.  Treatment is by local excision.  There is an increased risk of underlying vulvar adenocarcinoma and other synchronous primary neoplasm (Wright et al '03: 335-338).

Staging for Cancer of Vulva

	Stage
	Description
	5-year survival

	Stage 0
	Carcinoma in situ
	

	Stage I

          IA

          IB
	Tumor confined to vulva; 2 cm or less in diameter.  Nodes are not palpable or are palpable in either groin, are not enlarged, and are mobile and not suspicious of neoplasm.

Stromal invasion <1 mm

Stromal invasion >1 mm but <2 cm
	98

	Stage II
	Tumor confined to vulva; more than 2 cm in diameter.  Nodes are not palpable or are palpable in either groin, are not enlarged, and are mobile and not suspicious of neoplasm.
	85

	Stage III
	Tumor of any size with adjacent spread to the urethra and any or all of the vagina, the perineum, and the anus, or the nodes are palpable in either or both groins (enlarged, firm, and mobile, not fixed but clinically suspicious of neoplasm.
	74

	Stage IV

         IVA

         IVB
	Tumor of any size infiltrating the bladder mucosa or the rectal mucosa or both, including the upper part of the urethral mucosa, or fixed or ulcerated node in either or both groins.

Distant metastasis
	31


  Source: Young '90: Table 33-6; pg. 286

Stage 0 and I are ordinarily managed by simple vulvectomy, the survival rate is approximately 100%.  Patients with more extensive local disease require radical vulvectomy with dissection of groin nodes.  Pelvic lymph node dissection is required only in patients who demonstrate inguinal or femoral node involvement. Five year survival of 75% has been achieved in patients without nodes compared with 42% with for patients with positive nodes.  Tumors that invade bowel or bladder (Stage IV) are treated with radical vulvectomy and, lymph node dissection.  Groin node dissection may be omitted if invasion <1 mm.  Tumors < 2 cm in diameter and >2 cm from midline may undergo unilateral groin dissection.  All other patients bilateral inguinofemoral lymphadenectomy.  Radiation is considered for closed margin lymphvasular space involvement.  Local recurrences are generaly treated with radiation or surgical resection.  Distant metastasis are treated with topical chemotherapy, usually 5-FU, has been utilized, three 7 day treatment courses of 5% 5-FU given two weeks apart.  Topical dinitrochlorobenzene has also been used with similar results (Young '90: 285-287).  These local topical treatment should be tried before scarring vulvectomy with systemic chemotherapy for metastatic disease. 
Approximately 2% of all gynecologic malignancies are carcinomas involving the vagina.  Although the vast majority of these carcinomas are seen in older age groups and squamous in origin, there has been a recent increase in adenocarcinomas of the vagina in young women of the median age of 19 exposed to diethylstilbesterol (DES) in utero, 5% of all vaginal cancers. Approximately 20% of patients present with positive nodes.  The diagnosis of carcinoma of the vagina is ordinarily made during speculum examination.  Biopsies confirm the diagnosis.  Rare tumors of the vagina include melanoma, leimyosarcoma, and a unique tumor of childhood, sarcoma botryoides.  Because of the high frequency of disease in the upper vagina and close proximity of the bladder and rectum, many carcinomas of the vagina are not surgically resectable.  Radiation therapy is the more common management approach.  Carcinoma in situ and carcinomas limited to the vaginal wall (Stage I) are generally treated with intravacitary or interstitial radiation therapy.  Cesium-137 needles are commonly used.  When lesions are located high in the vagina, intrauterine tandems and vaginal colpostats are used.  Stage II patients are treated with brachytherapy ordinarily coupled with external irradiation to the parametrium and pelvic lymph nodes.  For more advanced disease (Stages III and IV), irradiation with brachytherapy and external-beam approaches are used, but both pelvic tumor control and survival are significantly reduced.  Five year survival for Stage I and II carcinomas has generally been reported at 35%.  Approximately 20% to 25% of State III patients will survive 5 years, and rare 5 year survival is seen with Stage IV disease.  Complications of therapy include rectovaginal and vesicovaginal fistulas, hemorrhagic cystitis or proctitis and rectal strictures.  Clear cell carcinomas in Stage I may be treated with either radiation  or surgery.  Vaginal surgery with vaginal reconstruction has been performed by many in order to preserve ovarian function (Young '90: 287, 288).

Gestational choriocarcinoma, also known as Gestational trophoblastic neoplasm, tumors derived fro placental chorion, accounts for less than 1% of female gynecologic malignancies in the United States, is much more common in Asia and South America, and is highly curable.   In 1983 there were only 24 reported deaths in trophoblastic disease centers.  Trophoblastic neoplasias present as hydatidiform mole (molar pregnancy) or malignant trophoblastic neoplasia.  Molar pregnancies present as incomplete or missed abortion.  They are associated with first trimester bleeding (95%), excessive uterine size (50%), theca lutein cysts (50%), preeclampsia (27%), hyperemesis gravidarum (26%), hyperthyroidism (7%), torphoblastic embolization (2%), partial moles.  Approximately 10% of patients present with brain metastases. Hydatidiform moles are characterized by clusters of villi with hydropic changes, hyperplasia of the trophoblast, and absence of fetal vessels.  Invasive moles differ only in the presence of invasion into the uterine myometrium.  Complete moles are karyotype 46 XX or 46 XY although there is no fetal tissue present they cause diffuse chorionic villi swelling and diffuse trophoblastic hyperplasia.  Incomplete moles are karyotypes 69 XXY or 69 XYY there is fetal tissue present and chorionic villi swelling and trophoblasitc hyperplasia are focal, 2.4% of partial moles are locally invasive.  High risk features are hCG >100,000, excessive uterine enlargement or theca lutein cysts >6 cm.  Hormonal contraception is provided (Wright et al '03: 339-342).  The uterus is inappropriately large for the duration of the pregnancy and human chorionic gonadotropin (HCG) titers are higher than usual.  HCG consists of an alpha and a beta chain.  The alpha chain is cross-reactive to luteinizing hormone and a radioimmunoassay of the beta subunit of HCG is ordinarily required.  Fetal heart sounds and fetal parts are not present.  The diagnosis is not usually made until grape-like villi are expelled from the uterus.  Patients with evidence of myometrial invasion require curettage or hysterectomy for invasive moles (chorioadenoma destruens)  Such patients and those with frank choriocarcinoma should be evaluated by chest films, brain scans, and liver scans to define the extent of metastatic spread, if any.  15% of complete moles are locally invasive and 4% are metastatic.  Common metastatic sites are lungs (80%), vagina (30%), pelvis (20%), liver (10%), brain (10%) and bowel, kidney and spleen (<5%).  Choriocarcinomas consist of anaplastic trophoblastic tissue with cytotrophoblast and syncytiotrophoblast elements, and no identifiable chorionic villi.  Placental site trophoblastic tumors invade the myometrium, are relatively resistant to chemotherapy, hCG is often normal but human placental lactogen is elevated, treatment is by hysterectomy (Wright et al '03: 339-340).  
Staging of Gestational Trophoblastic Neoplasms

	Stage
	Description

	Stage 0
	Molar pregnancy

A Low risk

B High risk

	Stage I
	Confined to uterine corpus.

	Stage II
	Metastases to pelvis and vagina.

	Stage III
	Metastases to lung.

	Stage IV
	Distant metastases.


   Source: Young '90: Table 33-8; Pg. 290, Wright et al '03 Pg. 342)
Patients with hydatidiform moles require evacuation of the uterus by suction curettage and oxytocin.  After, evacuation, patients generally require dilatation and curettage.  Patients then have weekly beta-HCG serum assays and in the vast majority (80%) the beta-HCG titer steadily declines within 8 to 10 weeks of evacuation, and menses is delayed for at least a year.  Patients found to have invasive mole at curettage generally are treated with hysterectomy.  Approximately 50% of patients with choriocarcinoma develop malignancy after abortion, ectopic pregnancy or, uncommonly, after the delivery of a normal infant.  Patients with hydatidiform moles receive chemotherapy if there is a plateau in the weekly levels of beta-HCG, a rise in their beta-HCG titer, or the development of metastases.  Patients with invasive mole or choriocarcinoma or metastases require immediate chemotherapy.  Single-agent chemotherapy has been most commonly used to treat Stage I-III.  Intramuscular methotrexate, 0.4 mg/kg daily for 5 days every 2 weeks, or actinomycin D, 10 to 12µg/kg IV daily for 5 days every 2 weeks as necessary.  There is less toxicity with intramuscular methotrexate, 1 mg/kg daily for 4 days, with intramuscular leucovorin, 0.1 mg/kg on alternate days, is associated with a high cure rate and low toxicity.  Intermittent course of therapy are generally continued until the beta-HCG tier becomes undetectable for 3 consecutive weeks.  Essentially 100% of low-risk gestational trophoblastic neoplasms will be cured by this approach.  Patients with high-risk State III or IV tumors are initially treated with combination chemotherapy.  The most common regimen used includes intramuscular methotrexate, 0.3 mg/kg, IV actinocycin D, 10µg/kg and chlorambucil, 10 mg orally daily for 5 days, with repeated courses as necessary.  Excellent results have been achieved with testicular carcinoma regimens such as vinblastine, bleomycin and cisplatin.  Another active agent, VP-16 (Etoposide), has a response rate of 19% in drug-resistant patients (Young '90: 289-291). The most recent combination chemotherapy recommended is etoposide/methorexate/actinomycin D/cyclophosphamide/vincristine.  Hormonal contraception is provided during weekly hCG tests ntil normal for 3 consecutive weeks, then monthly until normal for 12 months, 24 months in stage IV.  5-year survival rates of nonmetastatic gestational trophoblastic disease approaches 100% and poor prognosis 85% (Wright et al '03: 342).
4.6 Endocrinology
The field of study dealing with the endocrine system and its disorders is endocrinology, a branch of internal medicine.  Features of endocrine glands are, in general, their ductless nature, their vascularity, and usually the presence of intracellular vacuoles or granules storing their hormones. In contrast, exocrine glands, such as salivary glands, sweat glands, and glands within the gastrointestinal tract, tend to be much less vascular and have ducts or a hollow lumen. In addition to the specialized endocrine organs, many other organs that are part of other body systems, such as the kidney, liver, heart and gonads, have secondary endocrine functions. For example the kidney secretes endocrine hormones such as erythropoietin and renin. The endocrine system is made of a series of glands that produce chemicals called hormones. A number of glands that signal each other in sequence are usually referred to as an axis, for example, the hypothalamic-pituitary-adrenal axis. 
The classical hormones involved in the process of growth are GH, thyroid hormones, insulin ,glycocorticoids, androgens and estrogens.  Hormones produced by the gonads (androgens, estrogen, progestogens) and the anterior pituitary gland (luteinizing hormone [LH], follicle-stimulating hormone [FSH], growth hormone [GH], and prolactin) interact to regulate the growth and structural integrity of the reproductive organs, the production of gametes, the patterns of sexual behavior, the phenotypic differences between the sexes, and the continuation of the species (through their effects on ovulation, spermatogenesis, pregnancy, and tactation).  Plasma levels of calcium and phosphate ions are controlled by parathyroid hormone (PTH) from the parathyroid glands.  Leptin is a hormone produced by white adipose tissue that acts on the brain to decrease food intake and increase energy expenditure.  Once a hormone is released into the bloodstream it may circulate freely, if its water soluble, or it may be bound to a carrier protein.  In general, amines, peptides, and proteins circulate in free form, whereas steroids and thyroid hormones are bound to transport proteins.  A well-known exception to this rule is provided by the insulin-like growth factors, which, despite being polypeptides, circulate tightly attached to specific binding proteins, such as thyroid hormone-binding globulin (TBG), testosterone-binding globulin (TeBG), and cortisol-binding globulin (CBG).  Only a small portion of the circulating hormones are removed be target tissues, the bulk of the metabolic clearance rate of hormones, as measured by the volume of plasma cleared of the hormone per unit time, is done by the liver and kidneys, only a small fraction is excreted (Ojeda & Griffin '00: 6-14).  

Endocrine glands in the human head and neck and their hormones
[image: image40.jpg]Suspensory  Utarine (fallopian) tube
ligamentof ovary

Ovarian blood Lumen (cavit)

vessels of uorus
Mesosalpinx
Mesovarium Utsrine

Broad
ligament

Mesometrm
Round ligament of utrus

(7 Ovarian ligament Bt Enmmslvmm}

Body of terus Myomatrium |- Wal of

Ureter- Perimetrium |  Uterus

(@
(Copyright 2001 Benjamin Cummings,an imprintof Addison Waslay Longman, nc.




Credit: Wikipedia

The endocrine system is the system of ductless glands, each of which secretes different types of hormones directly into the bloodstream to maintain homeostasis. The endocrine system is in contrast to the exocrine system, (e.g. salivary glands) which secretes its chemicals using ducts into the digestive system. The word endocrine derives from the Greek words "endo" meaning inside, within, and "crinis" for secrete. The endocrine system is an information signal system like the nervous system, yet its effects and mechanism are classifiably different. The endocrine system's effects are slow to initiate, and prolonged in their response, lasting from a few hours up to weeks. The nervous system sends information very quickly, and responses are generally short lived. Hormones are substances (chemical mediators) released from endocrine tissue into the bloodstream where they travel to target tissue and generate a response. Hormones regulate various human functions, including metabolism, growth and development, tissue function, sleep and mood. 
The pituitary gland is often called the master gland of the body, and is controlled by the brain, specifically the area known as the hypothalamus (Hadley '96: 4).  The brain is the controller of the nervous system, but it is also one of the most important endocrine glands.  Specialized nerve cells in certain parts of the brain, notably the hypothalamus, synthesize hormones which are transported along the axon to the nerve terminal.  Here they are released into the portal blood system, which carries them to the pituitary gland, just beneath the hypthalamus.  In some cases, the axon of the neuroendocrine cells projects down to the pituitary cell itself.  These hormones control, for example, salt and water balance, sexual function and behavior, lactation and the body's response to stress.  The principal neurohormones known to be synthesized by the brain are : (1) corticotrophin-releasing hormone (CRF; CRH); (2) dopamine (prolactin-inhibiting hormone; PIF); (3) growth-hormone-releasing hormone (GRH; somatocrinin); (4) gonadotrophin-releasing hormone (GnRH; LHRH); (5) somatostatin (growth-hormone-inhibiting hormone; GHIH); (6) thyrotrophin-releasing hormone (TRH); (7) oxytocin; (8) vasopressin (Greenstein '94: 8, 9).
The Hypothalamus produces: Thyrotropin-releasing hormone (TRH) is secreted by Parvocellular neurosecretory neurons to stimulate thyroid-stimulating hormone (TSH) to release from anterior pituitary (primarily).  Dopamine (Prolactin-inhibiting hormone) (DA or PIH) produced by dopamine neurons of the arcuate nuclus to inhibit prolactin released from anterior pituitary.  Growth hormone releasing hormones (GHRH) is produced by neuroendocrine neurons of the Arcuate nucleus to stimulate growth hormone (GH) release from anterior pituitary. Somatostatin (growth hormone-inhibiting hormone) (SS, GHIH, or SRIF) if produced b neuroendocrine cells of the Periventricular nucleus to inhibit Growth hormone (GH) release from anterior pituitary and inhibit thyroid-stimulating hormone release from anterior pituitary. Gonadotropin-releasing hormone (GnRH or LHRH) is produced by Neuroendocrine cells of the Preoptic area to  stimulate follicle-stimulating hormone (FSH) release from anterior pituitary. Stimulate luteinizing hormone (LH) release from anterior pituitary.  Corticotropin-releasing hormone (CRH or CRF) is produced by Parvocellular neurosecretory neurons of the Paraventricular Nucleus to stimulate adrenocorticotropic hormone (ACTH) release from anterior pituitary.  Oxytocin (OT or OXT) is produced by Magnocellular neurosecretory neurons of the Supraoptic nucleus and Paraventricular nucleus to cause uterine contraction and lactation (letdown reflex).  Vasopressin (antidiuretic hormone) (ADH or AVP or VP) if produced by Parvocellular neurosecretory neurons, Magnocellular neurosecretory neurons of the Paraventricular nucleus and Supraoptic nucleus to increases water permeability in the distal convoluted tubule and collecting duct of nephrons, thus promoting water reabsorption and increasing blood volume
The pituitary gland (or hypophysis) is an endocrine gland about the size of a pea and weighing 5 grams (0.18 oz) in humans. It is a protrusion off the bottom of the hypothalamus at the base of the brain, and rests in a small, bony cavity (sella turcica) covered by a dural fold (diaphragm sellae). The pituitary is functionally connected to the hypothalamus by the median eminence via a small tube called the infundibular stem or pituitary stalk. The pituitary fossa, in which the pituitary gland sits, is situated in the sphenoid bone in the middle cranial fossa at the base of the brain. The pituitary gland secretes nine hormones that regulate homeostasis and the secretion of other hormones.  The pituitary gland synthesizes several hormones which contain the function of many of the other endocrine glands.  The hormones are synthesized in different cell types of different lobes of the pituitary.  The pituitary gland is composed, anatomically, of two lobes, anterior and posterior, which arise from different embryological origins.  The anterior pituitary grows upwards, as an out-pouching of exoderm from the flood of the embryonic oral cavity, it is known as the adenonypophysis.  The posterior pituitary grows down from the base of the brain and therefore has a neural origin, it is known as the neurohypophysis.  The two lobes become closely apposed to each other to form the pituitary gland.  Human have a miniscular intermediate lobe, which is much larger in some animals (Greenstein '94: 8).. 
Hormones Secreted by the Anterior pituitary lobe (adenohypophysis) Growth hormone (GH) somatrophin is secreted by somatotrophs to stimulate growth and cell reproduction and insulin-like growth factor 1 release from the liver.  Thyroid-stimulating hormone (TSH) thyrotrophin is secreted by thryotrophs to stimulate thyroxine (T4) and triiodothyronine (T3) synthesis and release form thyroid gland and stimulates iodine absorption by thyroid gland.  Adrenocorticotropic hormone (ACTH)
corticotropin is secreted by corticotrophs to stimulate corticosteroid (glucorticoid and mineralcorticoid) and adnrogensynthesis and release from adrenocortical cells.  Beta-endorphin is secreted by corticotrophs to inhibit the perception of pain.  Follicle-stimulating hormone (FSH) is secreted by gonadotrophs in females: Stimulates maturation of ovarian follicles in ovary. In males: Stimulates maturation of seminiferous tubules. In males: Stimulates spermatogenesis and stimulates production of androgen-binding protein from Sertoli cells of the testes.  Luteinizing hormone (LH) is secreted by gonadotrophs in females to stimulate formation of corpus luteum. in males to stimulate testosterone synthesis from Leydig cells (interstitial cells).  Prolactin (PRL) is secreted by Lactotrophs to stimulate milk synthesis and release from  mammary glands. Mediates sexual gratification.  Melanocyte-stimulating hormone (MSH) are secreted by Melanotropes in the Pars intermedia of the Anterior Pituitaryt to  stimulate melanin synthesis and release from skin/hair melanocytes.
Hormones Secreted by the Posterior pituitary lobe (neurohypophysis). Oxytocin is secreted by Magnocellular neurosecretory cells to induce uterine contraction and lactation (letdown reflex).  Vasopressin (antidiuretic hormone)(ADH or AVP) is secreted by Parvocellular neurosecretory neurons to  increase water permeability in the distal convoluted tubule and collecting duct of nephrons, thus promoting water reabsorption and increasing blood volume.  Oxytocin and anti-diuretic hormone are not secreted in the posterior lobe, merely stored.
The pineal gland is situated in the brain and is involved with rhythms, for example, the reproductive rhythms of animals which breed seasonally.  Its role in humans is not known for certain the pineal gland produces melatonin (Greenstein '94: 9) biogenic amines and several peptides (Ojeda & Griffin '00: 5).  The Pineal body (epiphysis) secretes Melatonin from Pinealocytes as an antioxidant to monitor the circadian rhythm including induction of drowsiness and lowering of the core body temperature.
In humans the thyroid gland adheres to, and is situated just in front of the trachea (and behind the larynx).  The thyroid is a bilobed structure connected by an isthmus that extends across the ventral surface of the trachea below the larynx.  In goiters, blood flow can increase markedly and this increased flow can produce an audible bruit over the gland.  The thyroid-hormone producing cells, which are arranged in groups of follicles, have a powerful mechanism for concentrating iodine which is used for the synthesis of the thyroid hormone.  The circulating hormones are thyroxine (T4) 90% , tri-iodothyronine (T3) 9% and reverse T3 (rT3).  In the target tissues, T3 is the active metabolite of T4.  The parafollicular cells are also in the thyroid, scattered between the thyroid follicles.  They produce calcitonin (Greenstein '94: 8).  Hormones Secreted by the Thyroid Gland:  Triiodothyronine (T3) is secreted by Thyroid epithelial cell is a more potent form of thyroid hormone that stimulates body oxygen and energy consumption, thereby increasing the basal metabolic rate, it stimulates RNA polymerase I and II, thereby promoting protein synthesis.  Thyroxine (tetraiodothyronine)(T4) is secreted by Thyroid epithelial cells and is a less active form of thyroid hormone) that acts as a prohormone to triiodothyronine to stimulates body oxygen and energy consumption, thereby increasing the basal metabolic rate, it stimulates RNA polymerase I and II, thereby promoting protein synthesis.  Calcitonin is secreted by the Parafollicular cells to stimulate osteoblasts and thus bone construction. Inhibits Ca2+ release from bone, thereby reducing blood Ca2+.
The parathyroid glands, which are embedded in the thyroid, produce parathyroid hormone (parathormone; PTH).  PTH plays an important part in the control of levels of calcium and phosphate in the blood (Greenstein '94: 8). Parathyroid hormone (PTH) is secreted by the Parathyroid chief cell to produce calcium by stimulating  Ca2+ release from bone, thereby increasing blood Ca2+. Stimulates  osteoclasts, thus breaking down bone. Stimulates Ca2+ reabsorption in kidney. Stimulates activated vitamin D production in kidney. Phosphate: Stimulates PO3-4 release from bones, thereby increasing blood PO3-4. Inhibits PO3-4 reabsorption in kidney, so more PO3-4 is excreted. Overall, small net drop in serum PO3-4.
The thymus which overlies the heart, is essential for normal fetal growth.  The thymus retains immature lymphocytes and processes them to a mature state, thereby playing an important role in the immune system.  The organ produces and secretes several peptides into the circulation, and it is becoming apparaent that these may be important hormones.  They include (1) the thymosin family of peptides; (2) thymopoietin, and (3) thymulin (Greensteain '94: 9).  Atrial-natriuretic peptide (ANP) is secreted by Cardiac myocytes to reduce blood pressure by reducing  systemic vascular resistance, reducing blood water, sodium and fats.  Brain natriuretic peptide (BNP) is secreted by Cardiomyocytes to a lesser degree than ANP to reduce blood pressure by reducing systemic vascular resistance, reducing blood water, sodium and fats.  The gastrointestinal tract is the largest endocrine organ and produces several autocrine, paracrine and endocrine hormones (Greenstein '94: 9). 
The adrenal glands are situated just above the kidneys, and are composed of an outer layer, or cortex, and an inner layer, or medulla.  The two layers have different functions: the cortex produces steroid hormones and the medulla produces the catecholamines.  The adrenal medulla is a modified ganglion (Greenstein '94: 9).  Hormones Secreted by the Adrenal cortex: Glucocorticoids (chiefly cortisol) are secreted by zona fasciculata and zona reticularis cells imulates gluconeogenesis to stimulates fat breakdown in adipose tissue. Inhibits protein synthesis and inhibits glucose uptake in muscle and adipose tissue.  Inhibits immunological responses (immunosuppressive). Inhibit inflammatory responses (anti-inflammatory).  Mineralocorticoids (chiefly aldosterone) are secreted by zona glomerulosa cells to stimulate active sodium  reabsorption in kidneys. Stimulates passive water reabsorption in kidneys, thus increasing blood volume and blood pressure.  Stimulates potassium and H+ secretion into nephron of kidney and subsequent excretion.  Androgens (including DHEA and testosterone) are secreted by Zona fasciculata and Zona reticularis cells.  In males: Relatively small effect compared to androgens from testes.  In females: masculinizing effects. 
Endocrine glands in the abdomen and their hormones 
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Hormones Secreted by the Adrenal medulla: Adrenaline (epinephrine) (Primarily) is secreted by Chromaffin cells for fight-or-flight response: Boost the supply of oxygen and glucose to the brain  and muscles (by increasing heart rate and  stroke volume, vasodilation, increasing  catalysis of glycogen in liver, breakdown of lipids in fat cells). Dilate the pupils. Suppress non-emergency bodily processes (e.g., digestion).  Noradrenaline (norepinephrine) is secreted by Chromaffin cells for fight-or-flight response: Boost the supply of oxygen and glucose to the brain  and muscles  (by increasing heart rate and  stroke volume, vasoconstriction and increased blood pressure, breakdown of lipids in fat cells). Increase skeletal muscle readiness.  Dopamine is secreted by Chromaffin cells to increase heart rate and blood pressure.  Enkephalin is secreted by Chromaffin ccells to regulate pain.
The kidney is an excretory organ, filtering soluble waste products and drugs from the circulation.  It also produces hormones involved in the control of blood pressure and in erythropoiesis (production of red blood cells): (1) renin and (2) erythropoietin (Greenstein '94: 9).  Hormones Secreted by the Kidney: Renin (Primarily) is secreted by the Juxtaglomerular cells to activate the renin-angiotensin system by producing angiotensin I of angiotensinogen.  Erythropoietin (EPO) is secreted by the Extraglomerular mesangial cells to stimulate erythrocyte production.  Calcitriol (1,25-dihydroxyvitamin D3) is an active form of vitamin  D3 that increases absorptio of calcium and phosphate from gastrointestial ract and kidneys.  Inhibits the release of PTH. Thrombopoietin stimulates megakaryocytes to produce platelets.
Hormones Secreted by the Stomach: Gastrin (Primarily) is secreted by G cells for the secretion of gastric acid by parietal cells.  Ghrelin is secreted by P/D1 cells to stimulate appetite.  Secretion of growth hormone from anterior pituitary gland.  Neuropeptide Y (NPY) increases food intake and decreased physical activity, is associated with obesity.  Somatostatin is secreted by D cells to suppress release of gastrin, cholecystokinin  (CCK),  secretin, motilin, vasoactive intestinal peptide (VIP), gastric inhibitory polypeptide (GIP), enteroglucagon. Lowers rate of gastric emptying Reduces smooth muscle contractions and blood flow within the intestine.  Histamine is secreted by ECL cells to stimulate gastric acid secretion.  Endothelin is secreted by X cells to stimulate smooth muscle contraction of stomach.
Hormones Secreted by the Duodenum: Secretin is secreted by S cells to stimulate secretion of bicarbonate from liver, pancreas and duodenal Brunner's glands.  Enhances effects of cholecystokinin, stops production of gastric juice.  Cholecystokinin is secreted by I cells to stimulate the release of digestive enzymes from pancreas and the release of bile from the gallbladder, hunger suppressant.
Hormones Secreted by the Liver: Insulin-like growth factor (or somatomedin) (Primarily)(IGF) is secreted by Hepatocytes with insulin-like effects.  Regulates cell growth and development.  Angiotensinogen and angiotensin are secreted by Hepatocytes for Vasoconstriction. Release of aldosterone from adrenal cortex dipsogen.  Thrombopoietin (THPO) is secreted by Hepatocytes to stimulate megkaryocytes to produce platelets.  Hepcidin is secreted by Hepatocytes to inhibit intestinal iron absoption.
Pancreas is a mixed endocrine and exocrine gland and it secretes both enzymes and hormones. The endocrine pancreas consists of islet cells scattered in the larger exocrine pancrease, which lies adjacent to the stomach.  The endocrine pancreas contains cells which secrete the hormones: (1) insulin; (2) glucagon;(3) somatostatin; and (4) pancreatic polypeptide (Greenstein '94: 9).  Insulin (Primarily) is secreted by β Islet cells to stimulate intake of glucose, glycogenesis and glycolysis  in liver and muscle from blood. Intake of  lipids and synthesis of triglycerides in  adipocytes.  Other anabolic effects. Glucagon (Also Primarily) is secreted by α Islet cells for glycogenolysis and gluconeogenesis in liver. Increases blood glucose level.  Somatostatin is secreted by δ Islet cells to  inhibit release of insulin. Inhibits release of glucagon Suppress the exocrine secretory action of pancreas.  Pancreatic polypeptide is secreted by PP cells to self regulate the pancreas secretion activities and effect the hepatic glycogen levels.
The ovaries and the testes are termed the gonads.  The genital system of the human females is composed of two ovaries, the Fallopian tubes (which connect the ovaries to the uterus and where fertilization takes place), the uterus, (where a fertilized egg may become attached), and the external opening of the system, the vagina.  The ovaries produce two gonad stimulating hormones (gonadotropins).  One stimulates the hormone-secreting cells of the follicle, which contain the immature eggs, to produce increasing amounts of estrogens, female steroid sex hormones.  The other gonadoptropin triggers the ovulation process, the mature egg leaves the follicle and the empty follicle is stimulated to produce large amounts of progesterone, the second female sex steroid, that causes the uterus to thicken and and become highly vascular, spongy nest, ready to accept and nurture a fertilized and dividing egg if one arrives from the Fallopian tube.  The human male’s reproductive system centers on the process in the testis, which produces sperm and sex hormones.  The testis is stimulated by pituitary gonadotropins to produce male steroid hormones, mainly testosterone, which in turn must in high concentration to maintain sperm production.  Sperm pass through the vas deferens and urethra at ejaculation.  The sperm are still immature, and only in the female reproductive tract do they reach maturity in response to estrogen domination around the time of ovulation.  Few reach the upper part of the Fallopian tube, where one may penetrate and fertilize the egg (Elvin-Lewis ’77: 317, 318).
Reproductive endocrine glands and their hormones
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The testis is the major male reproductive gland, and produces (1) testosterone; (2) inhibin; (3) Müllerian regression (or inhibiting) factor (fetus) (Greenstein '94: 9).  Androgens (chiefly testosterone) are secreted by Leydig cells to stimulate anabolic growth of muscle mass and strength, increased bone density, growth and strength. Virilizing: maturation of sex organs, formation of scrotum, deepening of voice, growth of beard and axillary hair.  Estradiol is secreted by Sertoli cells to prevent apoptosis of germ cell.  Inhibin is secreted by Sertoli cells to inhibit production of FSH.

The ovary is the major females reproductive gland, and the ovarian follicle and corpus luteum produce the hormones (1) oestrogens; (2) progesterone; (3) relaxin (Greenstein '94: 9).  Progesterone is secreted by granulosa cells and theca cells to support pregnancy: Convert endometrium to secretory stage. Make cervical mucus thick and impenetrable to sperm. Inhibit immune  response, e.g., towards the human embryo. Decrease uterine smooth muscle contractility. Inhibit lactation. Inhibit onset of labor. Other: Raise epidermal growth factor-1 levels. Increase core temperature during ovulation. Reduce spasm and relax smooth muscle  (widen bronchi and regulate mucus). Anti-inflammatory. Reduce gall-bladder activity. Normalize blood clotting and vascular tone, zinc and  copper levels, cell oxygen  levels, and use of fat stores for energy. Assist in thyroid function and bone growth by  osteoblasts. Increase resilience in bone,  teeth, gums,  joint, tendon, ligament, and skin. Promote healing by regulating collagen. Provide nerve function and healing by regulating myelin. Prevent endometrial cancer by regulating effects of estrogen. Androstenedione is secreted by theca cells to create a substrate for estrogen.  Estrogens (mainly estradiol) are secreted by the granulosa cells by structurally promoting formation of female secondary sex characteristics. Accelerate height growth. Accelerate metabolism (burn fat). Reduce muscle mass. Stimulate endometrial growth. Increase uterine growth. Maintain blood vessels and skin. Reduce bone resorption, increase bone formation. Protein synthesis: Increase hepatic production of binding proteins. Coagulation: Increase circulating level of factors 2, 7,  9, 10, antithrombin III,  plasminogen. Increase platelet adhesiveness. Increase  HDL,  triglyceride, height growth. Decrease LDL, fat deposition. Fluid balance: Regulate salt (sodium) and water retention. Increase growth hormone. Increase cortisol,  SHBG. Gastrointestinal tract: Reduce bowel motility. Increase cholesterol in bile. Melanin: Increase pheomelanin, reduce  eumelanin. Cancer: Support hormone-sensitive breast cancer (Suppression of production in the body of estrogen is a treatment for these cancers.). Lung function: Promote lung function by supporting alveoli.  Inhibin is secreted by the Granulosa cells to inhibit production of FSH from anterior pituitary.
The placenta, which is the organ of pregnancy serving the developing fetus, produces a great number of hormones, many of which are produced by other glands.  Two hormones which are produced primarily by the placenta are (1) chorionic gonadotrophin (CG; hCG, h, human(; (2) placental lactogen (PL) (Greenstein '94: 9).  Progesterone (Primarily) is secreted to support pregnancy: Inhibit immune  response, towards the fetus. Decrease uterine smooth muscle contractility. Inhibit lactation. Inhibit onset of labor.. Support fetal production of  adrenal  mineralo and glucosteroids. Other effects on mother similar to ovarian follicle-progesterone.  Estrogens (mainly Estriol) (Also Primarily) has effects on mother similar to ovarian follicle estrogen.  Human chorionic gonadotropin (hCG) is secreted by Syncytiotrophoblast to promote maintenance of corpus luteum during beginning of pregnancy. Inhibit immune  response, towards the human embryo.  Human placental lactogen (HPL) is secreted by Syncytiotrophoblast to increase production of insulin  and IGF-1; Increase insulin resistance and carbohydrate intolerance.  Inhibin is secreted by fetal trophoblasts to suppress FSH.
Hormones Secreted by the Uterus (when pregnant): Prolactin (PRL) is secreted by Decidual cells to stimulate milk production in mammary glands.  Relaxin is secreted by Decidual cells its purpose is unclear in humans and animals. 
Adipose tissue secretes: Leptin (Primarily) is secreted by Adipocytes to decrease appetite and increase metabolish.  Estrogens (mainly Estrone) is secreted by Adipocytes.  The Skin secretes: Calcidiol (25-hydroxyvitamin D3) an inactive form of vitamin D3.  The Bone marrow secretes: Thrombopoietin is secreted by liver and kidney cells to stimulate megakaryocytes to produce platelets.

V. Gynecology
5.1 Menstruation, Fertility, Contraception and Menopause
Menstruation (cyclic uterine bleeding) is usually established by age 13 and continues until approximately age 45 to 50.  Once established at puberty, in most women menstrual cycles remain regular and predictable until menopause approaches, at which time some menstrual irregularity may be experienced, before it ceases altogether.  At puberty, pulsatile GnRH secretion develops.  The average at at onset of puberty is 8-9 for black girls and 10 for white girls.  The sequence of normal pubertal development for girls is that they develop breast buds at an average age of 10.5, onset of pubic hair at 11.0, maximal growth at 11.4, menarche at 12.8, adult breasts at 14.6 and adult pubic hair at 13.7. Precocious pubertal development starts before age 8 and can be GnRH dependent (true precocity) or GnRH independent (precocious pseudopuberty).  True precocity can be idiopathic (74% girls, 41% boys), caused by CNS diseases such as infections such as meningitis, encephalitis, neoplasms such as craniopharyngioma, harmartoma, astrocytoma, glioma, neurofibroma, or pineal tumor,  or hydrocephalus or von Recklinghausen's disease (7% girls and 26% boys).  Trauma can cause GnRH independent (precocious pseudopuberty) such as ovarian cyst or neoplasm (11% of girls), testicular (10% of boys), McCune-Albright syndrome (5% girls, 1% boys), Adrenal feminizing (1% girls), Adrenal masculinizing (1% girls, 22% boys), ectopic gonadotropin production (0.5% girls, 0.5% boys).   GnRH-dependent precocious puberty is managed with GnRH agonist to suppress gonadoptropin secretion.  Goal of treatment is to maintain estradiol level <10 pg/mL to maximize adult height. Delayed puberty is the failure to develop any secondary sexual characteristics by age 13 or absence of menarche by age 16 or 17.  Differential diagnosis of delayed puberty is hypergonadotropic hypogonadism (43%) of which reversible hypogonadotropic hypogonadism (31%) and irreversible (13%), GnRH deficiency (7%), and Eugonadism (26%).  Hypergonadotrophic hypergonadism is caused by ovarian failure/abnormal karyotype (26%), ovarian failure/normal karyotype (17%), 46 XX (15%), 46 XY (2%), Hypogonadotropic hypogonadism (31%) is irreversible (13%), and reversible (18%) due to physiologic delay (10%), weight loss/anorexia (3%), primary hypothyroidism (1%), congenital adrenal hyperplasia (1%), Cushing syndrome (0.5%), prolactinoma (1.5%).   FnRH deficiency (7%), can be caused by hypopituitarism (2%), congenital CNS defect (0.5%), other pituitary adenoma (0.5%), craniopharyngioma (1.%) or malignant pituitary tumor (0.5%).  Eugonadism (26%) is explained by Müllerian agenesis (14%), vaginal septum (3%), imperforate hymen (0.5%), androgen insensitivity syndrome (1%), inappropriate positive feedback (7%). CT/MRI is done to rule out CNS pathology.  Bone age (x-ray of wrist).  Evaluation and treatment are similar to amenhorrea.  Hormonal therapy can sustain maturation of secondary sexual characteristics, allow achievement of height and increase bone density – CEE 0.3 mg x 6 months -1 year, then CEE 0.625 mg qd with medroxyprogesterone x 14 d each month (Wright et al '03: 260-263)  
Amenorrhea is the absence of menstruation.  If a young woman has never menstruated, she is classified as having primary amenorrhea, whether she fails to menstruate by age 16 with secondary sexual characteristics or fails to menstruate by age 14 with absence of secondary sexual characteristics.  If a menstrual aged woman has previously menstruated but has failed to menstruate within 6 months, she is classified as having secondary amenorrhea.  Initial diagnostic evaluation  is to check TSH for elevated hypothyroidism, Prolactin for elevated hyperprolactinemia, and Progestin challenge with 5-10 mg medroxyprogesterone acetate x 10 days, if withdrawal bleeding occurs, the etiology of amenorrhea is anovulation.  Failure to ovulate results in either amenorrhea or irregular uterine bleeding.  Patients with amenorrhea do not ovulate at all, and those with dysfunctional bleeding do so only periodically.  Women with amenorrhea and no genital tract obstruction are in a state of estrogen deficiency.  There is inadequate estrogen to stimulate growth and development of the endometrium for uterine bleeding to occur.  Other terms include oligomenorrhea, defined as a reduction of the frequency of menses, with the interval being more than 40 days but less than 6 months, and hypomenorrhea, defined as a reduction in the number of days or the amount of menstrual flow.  Follow-up 1: If withdrawal bleeding does not occur, either the endometrium is not adequately primed or an anatomic anomaly is present.  Estrogen 2 mg estradiol x 21 days and a progestin (medroxyprogesterone acetate 5 mg x 10 d) is given to attempt withdrawal bleeding, if withdrawal bleeding is absent it is the result of anatomic problem. Follow up 2: FSH (normal 5-20 IU/L), LH (normal 5-20 IU/L).  Low or normal FSH, LH, hypogonadotropic hypogonadism (anterior pituitary or hypothalamus).  Evaluate with MRI.  High FSH, LH, hypergonadotropic hypogonadism (ovary).  Amenhorrea not caused by pregnancy probably occurs in 5% or less of all women during their menstrual lives (Beckman '02: 465)(Wright et al '03: 264-266).  
Causes of amenorrhea are divided into those arising from (1) pregnancy, (2) hypothalamic-pituitary dysfunction, (3) ovarian dysfunction and (4) alteration of the genital outflow tract (Beckman '02: 465).  Pregnant women do not menstruate.  Hypothalmic disorders – hypothyroidism, exercise, anorexia/bulimia, weight loss, stress, anovulation, chronic diseases, craniopharyngioma, Kallman's syndrome, Postpill amenorrhea.  Anterior pituitary disorders – pituitary adenomas, empty sella syndrome, Lymphocytic hypophysitis, Sheehan's syndrome, TB, sarcoidosis, carotid artery aneurysm, dermoid cyst, or pituitary ablation.  Ovarian disorders – gonadal dysgenesis, chemotherapy, radiation, infections (mumps), galactosemia, Savage syndrome, autoimmune disease, iatrogenic.  Uterine/outlfow tract disorders – Müllerian agenesis, Asherman's syndrome, Androgen insensitivity, Müllerian anomalies, and true hermaphrodites.  Hypothalmic disorders cause amenorrhea from lack of GnRH secretion.  Prolonged hypothalmic amenorrhea requires hormone replacement therapy.  Kallman's syndrome causes amenorrhea and anosmia.  Postpill amenorrhea is common after hormonal contraception up to 6 months after oral contraceptive pills and up to 1 year after depomedroxyprogesterone acetate.  Anterior pituitary disorders can be pituitary adenomas, prolactinomas being most common, Sheehan's syndrome of pituitary infarction secondary to postpartum hemorrhage, or Lymphocytic hypophysitis inflammation of the pituitary.   Ovarian disorders:  Ovarian failure is common after pelvic irradiation or chemotherapy.  Gonadal dysgenesis absent ovarian function in the presence of abnormal sex chromosomes such as Turner syndrome (45 XO), mosaics, deletions in X chromosome.  Male gonads requires gonadectomy to prevent neoplastic transformation. Savage syndrome is dysfunctional FSH receptors on ovarian follicles.  Idiopathic ovarian failure is ovarian failure before age 40.  Uterine/Outflow tract disorders can be the result of Müllerian agenesis (Mayer-Rokitansky-Kuster-Hauser syndrome) comes from faulty müllerian development, vagina, uterus, fallopian tubes may be absent, renal anomalies common (25%), should undergo CT and IV pyelogram.  Asherman's syndrome is multiple intrauterine synechiae after uterine curettage or infection.  Diagnosis is by hysteroscopy or hysterosalpingogram.  Treatment is steroscopic adhesiolysis and estrogen.  Androgen insensitivity (testicular feminization) end-organ rsistance to testosterone Karyotype XY, blind-end vagina present, uterus absnet, testes are present, removed after puberty to prevent gonadal tumor.  Chromic amenorrhea is treated with estrogen replacement therapy to prevent bone loss and vaginal atrophy.  Estrogen 0.625 mg CEE or 1 g estradiol qd and progesterone MPA 5 mg x 2 weeks each month.  Oral contraceptive pills are also appropriate (Wright et al '03: 266-268).
Dysmenorrhea is a cyclic cramping abdominal pain before or at onset of menses, back pain, nausea, headaches, diarrhea may occur.  Dysmenorrhea can be debilitating and is classified as primary or secondary.  Primary dysmenhorrea occurs in the absence of pelvic pathology or has an onset near menarche.  Management is with NSAIDs Ibuprofen (Motrin) 600-800 mg PO q6-8h, Narpoxen (Naprosyn, Aleve) 250-500 mg bid or oral contraceptive pills continuously administered with a follow up in three months.  Secondary dysmenorrhea is caused by underlying pelvic disease or condition at any time of life.  The differential diagnosis of secondary dysmenorrhea is cervical stenosis, endometriosis, transverse vaginal septum, ovarian remnant syndrome, imperforate hymen, adenomyosis, pelvic infections, adhesions and leiomyomas.  Management is based on the underlying diagnosis (Wright et al '03: 182-183).   

Abnormal uterine bleeding is characterized as Menorrhagia, Metrorrhagia, Menometrorrhagia and polymenorrhea. Menorrhagia is defined as prolonged >7 days or heavy >80 mL menses.  Metrorrhagia is irregular bleding.  Menometrorrhagia is prolonged or heavy menses with irregular bleeding.  Polymenorrhea is menses at intervals less than 21 days.  Dysfunctional uterine bleeding is the most common cause of abnormal uterine bleeding in adolescents and perimenopausal women.  90% of patients with dysfunctional uterine bleeding are anovulatory.  Dysfunctional uterine bleeding in anovulatory girls and women can be cause by eating disorders excessive exercise, PCOS, obesity and androgen excess.  The pathology is continuous estrogenic stimulation of endometrium with irregular sloughing.  The differential diagnosis of abnormal uterine bleeding is easiest by age group.  Prepubertal: vulvovaginitis, foreign body, precocious puberty or neoplasm.  Adolescent: anovulation, pregancy, exogenous hormones and coagulopathy.  Reproductive: pregnancy, anovulation, leiomyomas, polyps and thyroid disease.  Perimenopausal: anovulation, leiomyomas, polyps and thyroid disease.  Postmenopausal: endometrial lesion, exogenous hormones, atrophic vaginitis and other neoplasms.   The organic causes of abnormal uterine bleedings can the result of genital tract pathology or systemic diseases.  Genital tract pathology can result from pregnancy complications such as abortion (complete, incomplete, threatened), ectopic pregnancy or molar pregnancy, or malignancy such as cervical cancer, endometrial cancer and hyperplasia, ovarian cancer, vulva/vaginal cancer, or infection such as PID cervicitis or vulvovaginitis, trauma, foreign body, Polyps (cervical, endometrial), leiomyomas or adenomyosis.  Systemic diseases that can cause abnormal uterine bleeding are coagulopathies, blood dyscrasias, drugs, liver disease (cirrhosis) or hypothyroidism.

Diagnostic procedure is tailored by patient's age and complaints.  A Pap smear, cervical cultures for Gonorrhea and Chlamydia, endometrial sampling, endocervical curettage, vaginal U/S possibly with saline infusion is done to search for polyps and myomas, hysteroscopy is done to look for polyps, endometrial hyperplasia and myomas.  Labwork done is CBC, hCG, TSH, ferritin (assess iron stores, PT, PTT, and bleeding time.  IV access and IV fluid hydration are provided.  Pelvic/speculum exam performed.  Transfusion done if symptomatic.  Estrogens are used to stop acute bleeding.  Conjugated estrogen 2.5-5 mg PO q6h or 25-40 mg IV q6h then add medroxyprogesterone acetate (Amen, Curretab, Cycrin, Dep-Provera, Provera) 10 mg qd x 7 days or 35-µg oral contraceptive pills 2-3 pills PO bid-tid. Dilation and curettage are performed for un-remitted bleeding. Long-term treatment of choice for dysfunctional uterine bleeding are the progesterones Medroxyprogesterone acetate 10 mg PO qd x 10 days each month, Depot medroxyprogesterone acetate 150 mg IM q1-3 months, progesterone IU every year or combination oral contraceptive pills. NSAIDs decrease menstrual cramping and bleeding. Ibuprofen 600-8000 mg PO q6-8h, Naproxen (Aleve) 250-500 mg PO q12h are most common, other agents, Danazol (Danocrine), GnRH agonists, and antifibrinolytic agents.  Surgical management is by dilation and curettage, to provide immediate relief but long-term therapy is also required.  Endometrial ablation is by resection, rollerball, thermal or cryo-ablation in patients with dysfunctional uterine bleeding without genital tract pathology with improvement noted in >90% of patients.  The definitive therapy for abnormal uterine bleeding is hysterectomy (Wright et al '03: 175-178).
Women with dysfunctional uterine bleeding are in a state of chronic estrus.  They have constant, noncyclic blood estrogen concentrations that stimulate growth and development of the endometrium.  The primary goal of treatment of dysfunctional uterine bleeding is to convert the proliferative endometrium into secretory endometrium, which results in predictable uterine withdrawal bleeding.  This goal can be achieved by administration of a progestational agent for a minimum of 10 days, the most commonly used being medroxyprogesterone acetate (Provera).  When the progesteronal agent is discontinued, uterine withdrawal bleeding ensue,s, mimicking physiologic withdrawal of progesterone.  As an alternative, administration of oral contraceptives suppresses the endometrium and establishes regular, predictable withdrawal cycles.  No birth control is more effective than any other at controlling dysfunctional uterine bleeding.  Both high-dose estrogen and progestin therapy as well as combination treatment (oral contraceptive pills, 4 per day) have been advocated for management of heavy dysfunctional bleeding in the acute phase (Beckman '02: 465).
Premenstrual syndrome (PMS) is a group of physical, mood and behavioral changes that occur in a regular, cyclic relationship to the luteal phase of the menstrual cycle.  These symptoms occur in most cycles, resolving near the end of menses with a symptom-free interval of at least 1 week.  The Diagnostic and Statistical Manual of Mental Disorders, fourth edition (DSM-IV) lists premenstrual dysphoric disorder (PMDD) as a type of depression in which symptoms such as depressed mood, marked anxiety, affective lability, and decreased interest in activities (anhedonia) regularly occur during the last week before the onset of menses.  Incidence of the syndrome ranges from 10% to 90%.  Severe debilitating PMS is reported in less than 10% of patients, although 70% of women have some physical or emotional premenstrual symptoms.  PMS appears to be most prevalent in women in their 30s and 40s, with greater incidence in women with a past history of postpartum depression or other affective disorders.  Some patients with PMS seem to have a high intake of salt and refined carbohydrates, resulting in premenstrual hypoglycemic episodes, sometimes associated with outbursts of crying and violent behavior.  Diet and evaluation for glucose intolerance and post violent monopolization the kitchen and personal politics are advocated.  There is a relative decrease in the luteal phase endorphin levels in some patients who suffer from PMS and PMS symptoms are mimicked by some symptoms of opiate withdrawal.  Premenstrual serotonin levels in PM patients have been reported to be lower than in control patients.  Lower serotonin levels have been associated with clinical depression.  Prostaglandins are produced in the breast, brain, gastrointestinal tract, kidney and reproductive tract.  Many women both with and without PMS report some premenstrual weight gain and edema.  Particular focus has been placed on deficiency of vitamins A, B, and E as possible causes of PMS. Of note, vitamin B6 (pyridoxine) is a cofactor in the production of serotonin as well as prostaglandin.  Education can, in and of itself, be therapeutic for patients who are otherwise lacking insight into the possible causes of their symptoms (typically aggression).  Diet recommendations emphasize fresh rather than processes foods.  The patient is encouraged to eat more fresh fruits and vegetables and minimize refined sugars and fats.  Minimizing salt intake may help with bloating, and eliminating caffeine from the diet can reduce nervousness and anxiety.  Exercise has been found to be helpful in some patients.  Medications to induce anovulation have been reported to be of benefit in PMS.  Anovulation can be accomplished by using oral contraceptives, danazol, or gonadotropin-releasing hormone (GnRH) agonist (Beckman '02: 509-514).  
The probability of pregnancy in a healthy couple is about 18% to 20% per cycle. Infertility affects `5% of reproductive age couples in the United States.  Infertility is defined as a couple's failure to conceive following 1 year of unprotected sexual intercourse.  Reproductive years are defined as ages 15 to 44 years.  Women over 45 have a 1 in 20 chance of a Down's syndrome child, younger mothers have a 1 in 666 chance.  Formerly there was little hope for the infertile couple; today 85% of couples can expect to have a child with appropriate diagnosis and treatment of "infertility".   Infertility can be reduced to three generic causes that account for 90% of reproductive dysfunction: (1) anovulation treated with ovulation induction (30%), (2) anatomic defects of the female genital tract such as distal tubal obsturction requiring salpingostomy or fimbrioplasty, proximal tubal obstruction requiring salpingography or tubal canalization, severe tubal disease, in vitro fertilization, mild endometriosis (30-40%), (3) male causes such as abnormal spermatogenesis, intrauterine insemination, intracytoplasmic sperm injection, or sperm aspiration (microsurgical epididymal sperm aspiration or testicular sperm extraction(40%), unexplained infertility ovulation induced with IUI (Beckman '02: 505, 495).  
Tubal Basal body temperature measurement is an excellent screening test for ovulation, useful in the timing of coitus.  In more than 90% of women the temperature drops at the time of menses, then rises two days after the peak of the luteinizing hormone (LH) surge, coinciding with a rise in peripheral levels of progesterone to greater than 4 ng/ml.  Ovum release probably occurs one day before the first temperature elevation, and the temperature remaining elevated for 13-14 days, then dropping with menses beginning 14-36 hours thereafter.  A temperature elevation of more than 16 days is suggestive or pregnancy.  Serum progesterone levels drawn in mid-luteal phase are sometimes useful.  A value above 15 ng/ml is 80% accurate in distinguishing a normal from abnormal cycle, whereas values less than 0 ng/ml are rarely associated with normal cycles.  Symptoms such as irregular, unpredictable menstrual cycles and episodes of amenorrhea as well as signs of hirsutism, acne, galactorrhea, and increased or decreased vaginal secretions suggest anovulation.  A woman with irregular menstrual cycles can be presumed to be anovulatory.  A woman who is anovulatory should some or all of the following tests drawn: follicle-stimulating hormone (FSH), LH, prolactin, androstenedione, total testosterone and dehydroepiandrosterone sulfate (DHEAS).  If thyroid dysfunction is suspected, thyroxin (T4) and thyroid-stimulating hormone (TSH).  Once the etiology of anovulation is established a treatment regimen designed to induce ovulation can be developed.  Any agent that sets in cyclic motion the secretion of gonadotropins or estradiol stimulates ovulation.  Most disorders disrupting sperm transport are acquired during the early reproductive years.   The most common cause of fallopian tube disease is acute salpingitis.  Organisms that infect the fallopian tubes include Neisseria gonorrhoeae and Chlamydia trachomatis.  These organisms alter the functional integrity of the gallopian tubes and can lead rapidly to fallopian tube obstruction.  An example of an acquired uterine disorder would be intrauterine scarring (Asherman's syndrome, intrauterine synechiae) often associated with the denuding of the endometrial lining at the time of curettage.  This scarring leads to irregular bleeding and impaired implantation.  Endometriosis, scarring and lesions from pelvic inflammation or surgery, tumors of the uterus (e.g., leiomyoma) and ovary and (rarely) sequelae of trauma may also distort the reproductive tract anatomy.  Less common congenital anatomic abnormalities of the female genital tract can range from a simple septum of the upper uterine cavity to a complete reduplication of the genital tract with a double vagina, double cervix and double uterus (Beckman '02: 495-497, 500, 501). 
If anovulation is the cause of infertility, therapy should be directed to restore ovulation by the administration of ovulation-inducing agents.  The most frequently used therapy is clomiphene citrate, an anti-estrogen.  Clomiphene (Clomid) is begun on the fifth day of menses.   Depending on the hormonal milieu of the patient, 50 to 100 mg are given from day 5 to day 9 with a max of 150-250 mg/cycle.  Gonadotropins such as human menopausal gonadotropin and FSH stimulate ovulation directly.  10,000 IU hCG 24 hours after dominant follicle of sufficient size detected.  Ovulation occurs 70-90% with clomiphene, and is even higher with human menopausal gonadoptropin x 3-5 d.  If the patient ovulates, it occurs approximately 14 days after the first day of clomiphene administration.  Multiple gestations occur in 5-10%.  In the absence of ovulation, the schedule of medication may be altered by increasing the daily dosage of clomiphene, increasing the duration of administration, or administering human chorionic gonadotropin (hGC) timed to substitute for the absent LH surge.  This is commonly given as 5000 IU of HCG at the time of optimum cervical mucus.  The maximum dosage of clomphene is usually 150 mg/day.  If a woman fails to respond to clomiphene citrate, FSH can be administered directly to stimulate follicular growth.  [Pergonal (menotropins)] is usually used.  Pergonal contains approximately 75 or 150 IU of both FSH and LH per dose and must be given parenterally.  Monitoring requires frequent measurement of estradiol-17β.  The therapy is expensive and includes significant risks of hyperstimulation of the ovaries, multiple gestation and fetal wastage.  In the event an anatomic abnormality of the genital tract is discovered, a surgical treatment is usually recommended (Beckman '02: 503, 504).  Ovarian hyperstimulation syndrome occurs in 1-2%.  It can features ascites, electrolyte disturbances, acute renal failure, edema, ovarian torsion ovarian rupture, pleural effusions, hypovolemia, hypotension, weight gain, hemoconcentration and pulmonary embolism.  Distal or fimbrial obstruction are candidates for laparoscopic fimbrioplasty or salpingostomy.  Proximal obstruction is surgically treated with transcervical salpingography to relive obstruction.  In Vitro Fertilization procedure is that oocytes are aspirated under U/S guidance.  Ova are incubated with sperm to allow fertilization.  Fertilized ova cultured.  Embryos then placed into endometrial cavity through a transcervical catheter.  Modifications: gamete intrafallopian transfer and zygote intrafallopian transfer (Wright et al '03: 280-285)
Analysis of semen specimen obtained by masturbation provides immediate information about the quantity and quality of seminal fluid, the density of the sperm, the morphology of the sperm and the motility of the sperm.  The man is instructed to abstain from coitus, and presumably masturbation, for 2 to 3 days before the test, so as not to lower sperm count.  A normal semen analysis excludes a male cause for infertility in more than 90% of couples.  Normal values: volume >2.0 mL, sperm concentration 20 million mL or more, sperm count 20 million or more motility 50% of more with forward progression, viscosity liquification within 30-60 minutes, vital staining >50% live, morphology >50% or more normal forms, pH 7.2-7.8, white blood cells fewer than 1 million/ml, immuno-bead test fewer than 20% spermatozoa with adherent particles and SpermMar test fewer than 10% of spermatozoa with adherent particles.  An abnormal sperm count can indicate no sperm (azoospermia) or few sperm (oligospermia).  Azoospermia can be caused by Klinefelter's syndrome or other genetic disorder, Sertoli cell only syndrome, seminiferous tubule or Leydig cell failure, hypogonadotropic-hypogonadism, ductal obstruction (e.g., vasectomy) or varicocele.  Oligospermia can be caused by genetic disorder, endocrinopathies, including androgen receptor defects, varicocele and other anatomic disorders, maturation arrest, hypspermatogenesis, exogenous factors (e.g., heart).  Abnormal sperm morphology can be cause by varicocele, stress of infection (mumps). Abnormal motility can be caused by immunologic factors, male-female incompatibility, infection, defect in sperm structure or metabolism, poor liquefaction of semen or varicocele.  Abnormal volume may exhibit no ejaculate or low volume. No ejaculate can be caused by ductal obstruction, retrograde ejaculation, ejaculatory failure or hypogonadism.  Low volume can be caused by obstruction of ejaculatory ducts, absence of seminal vesicles and vas deferens, partial retrograde ejaculation or infection (Beckman '02: 497, 498).  

Problems of spermatogenesis account for more than 40% of cases of infertility.  Sperm production is thermoregulated to occur at a temperature of approximately 1°F less than body temperature.  External thermal shock, such as sitting in a hot tub, can result in reduced sperm production.  In some men, the germinal epithelium becomes fibrotic and sperm production is diminished.  In others, testosterone production by Leydig cells is decreased.  Men with oligospermia should have gonadotropin hormones measured to exclude testicular failure.  Suspected testicular failure should be confirmed by testicular biopsy.  Some men with marginal testicular failure or poor gonadotropic production respond to the administration of clomiphene citrate for a limited time.  The man who has poor sperm production as a result of hormonal abnormalities does not respond well to induction of spermatogenesis.  Both men and women can produce anti-sperm antibodies.  If the woman produces antisperm antibodies, sperm are immobilized in the cervical mucus.  If the man produces antisperm antibodies (3% to 20% of "infertile" men), sperm agglutinate and are unable to penetrate the cervical mucus.  If antisperm antibodies exist in the woman, timed intrauterine insemination using washed sperm may produce a pregnancy.  There is no effective treatment for men with antisperm antibodies.  For about 10% of couples there is no biologic explanation for their infertility other than low-body weight, marijuana use, or something in their life-style that may compromise reproduction.  Problems of spermatogenesis should be addressed by trying to eliminate alterations of thermoregulation.  Attempts at induction of spermatogenesis can be made by administration of clomiphene citrate but response rates are less than 20%.  If spermatogenesis cannot be improve, couples may choose to use artificial insemination using donor sperm (AID).  Couples may also choose one of the assisted reproductive technologies such as gamete intrafollopian tube transfer (GIFT) zygote intrafallopian tube transfer (ZIFT) or in vitro fertilization (IVF) to facilitate fertilization using the infertile partner's sperm.  Pregnancy from IVF in properly selected couples is 18% to 22% per cycle.  For GIFT and ZIFT pregnancy is approximately 22% to 28% per cycle (Beckman '02: 502-505).
The probability of pregnancy in a healthy couple is about 18% to 20% per cycle.  When the calendar is used, the fertile period would last from days 10 through 17 for a woman with an absolutely regular 28 day cycle.  Additional days are added to the fertile period based on the time of shortest and longest menstrual interval.  Thus, a women with periods every 28 +/- 3 days would be fertile from days 7 (10-3) to 20(17+3).  Basal body temperatures and changes in cervical mucus are used to detect ovulation.  Couples using this method avoid intercourse until a suitable period after ovulation, that is, from the start of menses until 2 to 3 days after temperature rise.  From the first awareness of the clear, copious mucus associated with ovulation until 4 to 5 days thereafter, indicated by the return of the milky or opaque mucus seen in the non-ovulatory or "safe" interval (Beckman et al '02: 505, 343-353).  
Contraceptives act to prevent sperm and egg from uniting or prevent implantation and growth of the embryo.  These goals are accomplished by (a) inhibiting the development and release of the egg (oral contraceptives, implantable rods, long-acting progesterone injection, (b) imposing a mechanical, chemical, or temporal barrier between sperm and egg (condom,, diaphragm, foam, rhythm, and implantable rods) or (c) altering the ability of the fertilized egg to implant and grow (intrauterine devices, diethylstilbestrol, postcoital oral contraceptives, and including menstruation or abortion (RU 486).  Each approach may be used successfully, individually or in combination to prevent pregnancy.  More than 150 million word-wide have used oral contraceptives and roughly one third of sexually active, fertile women in the United State use these agents.  It is estimated that about one half of women in the United States 20 to 24 years old use oral contraceptives.  Theoretical failure rates of oral contraceptives are in the range of 1% or less.  Long acting hormonal methods (injections and implantable capsules) have equal or better effectiveness (Beckman et al '02: 328).  
Contraceptive Rates in the First Year of Use in the United States

	Method
	Lowest 
	Typical

	No method of contraception
	85.0%
	85.0%

	Hormonal contraceptives
	
	

	Combination pill
	0.1
	3.0

	Progestin-only pill
	0.5
	3.0

	Norplant
	0.2
	0.2

	Depo-Provera
	0.3
	0.3

	Medroyprogesterone and estradiol cypionate
	0.3
	0.3

	Barrier contraceptives
	
	

	Spermicides
	3.0
	20.0

	Condom
	2.0
	12.0

	Cervical cap
	6.0
	18.0

	Diaphragm and spermicide
	6.0
	18.0

	Intrauterine contraceptive devices (IUDs)
	
	3.0

	Progesterone IUCD
	2.0
	<2.0

	Copper T 380A
	0.8
	<1.0

	Natural family planning
	
	

	Withdrawal
	4.0
	18.0

	Postcoital douche
	
	4.0

	Periodic abstinence
	
	20.0

	Calendar
	9.0
	

	Ovulation method
	3.0
	

	Symptopthermal
	2.0
	

	Postovulation
	1.0
	

	Postcoital contraception/emergency
	
	25.0

	Yuzpe method
	
	25.0

	Permanent sterilization
	
	

	Male
	0.1
	0.15

	Female
	0.2
	0.4


Source: Beckman et al '02: Table 25.1, Pg. 328
In addition to preventing pregnancy condoms and diaphragms provide an estimated 50% reduction in the transmission of sexually transmitted diseases, including gonorrhea, herpes and chlamydial, human papillomavirus and HIV.  The condom is the only reliable contraceptive available to men. The failure rate is 14%, and breakage rate about 8 per 1000.  Most condoms are made of latex, some of silicone, polyurethane or lamb intestine.  Unrolled on the penis before intercourse and removed after coitus.  Oil-based lubricants must be avoided.  The diaphragm is a springy ring with a dome of rubber applied with contraceptive jelly to cover the anterior vagina wall and cervix.  Diaphragms have failure rates of 18-20%.  The diaphragm must be inserted (1hour) before intercourse and left in place for 6 to 8 hours afterward.  It may then be removed washed and stored.  There are arcing spring, coil spring, flat spring and wide seal types.  They are fitted by a physicians with patient instructions.  Side effects are vaginal irritation and UTI.  Women who use diaphragms are about twice as likely to have urinary tract infections as women using oral contraceptives.  Cervical caps must be fitted by a physician and have a failure rate of 18-20%.  Pretif caps comes in four sizes.  Spermicidal gel helps to reduce failures.  Cap is removed 8 hours after coitus.  Female condoms are a pouch of polyurethane placed into vagina 8 hours before coitus with a failure rate of 21%.  Side effects are UTI.  Modern spermicidal agents are nonoxynol-9 and octoxynol-3.   Vaginal contraceptive film (VCF) is 70 mg nonoxynol-9.  Nonoxynol-9 foams are Delfen 12.5%, Emko 8% , Koromex 12.5%.  Jellies and creams are Conceptrol 4%, Delfen 12.5%, Ortho-Gynol 3%, Ramses 5% and Koromex jeilly 3%.  Suppositories are Encare 2.27%, Koromex inserts 125 mg and Semicid 100 mg.  These compounds are inserted into the vagina before intercourse.  Applied high in the vagina against the cervix, from 15 to 60 minutes before intercourse.  Maximal spermicidal effectiveness is usually no more than 1 hour.  Duching should be avoided for at least 8 hours after use (Beckman et al '02: 328)(Wright et al '03: 238-239).  
Intrauterine contraceptive devices (IUCDs or IUDs) are among the most commonly used and safe methods of interval contraception word-wide, and were used extensively in the United States until the 1980s as the result of an increase in pelvic infections.  Two medicated IUDs available in the United States are the TCU-380A (Para Gard), with 0.5%-0.8% pregnancy rates and Progestasert with 1.3%-1.6% pregnancy. Increased vaginal bleeding and menstrual pain are  experienced by 5-10% of women (Beckman et al '02: 328).  IUDs are inserted by gynecologists after menses.  NSAIDs may be administered.  The cervix is visualized, prepared with antiseptic solution, grasped with tranculum.  Paracervical block may be administered.  Uterine cavity sounds, loaded IUD place.  String cut to 4 cm from os; patient taught to palpate string.  Antibiotic prophylaxis is not needed  Pelvic infection may increase in the first month after insertion.  Severe infection requires IUD removal.  Actinomyces infection is treated with ampicillin (250 mg quid x 14 days) and IUD removal.  Copper intra-uterine device (IUD) is inserted up to 5 days after ovulation to prevent unwanted pregnancy.   Copper IUD causes a sterile inflammation that is spermicidal and prevents implantation, it is approved for 10 years.  Levnorgestrel IUD causes inflammation, endometrial decidualization, and is approved for 10 years.  Progestasert causes inflammation and cervical mucus thickening, it is approved for 1 year, has a lower bleeding than copper and a failure rate of 0.1-2%.  Displaced string is treated by locating IUD by U/S, radiography or hysteroscopy.  2-3% of pregnancies will be ectopic.  IUD will be removed if string is visible in an intrauterine pregnancy.  It string not visible U/S guided removal can be attempted.  If IUD left in place, risk of septic abortion and preterm labor is increased.   Absolute contraindications to IUD implantation are pregnancy, pelvic malignancy, undiagnosed vaginal bleeding, pelvic infection, high-risk STD behavior or Wilson's disease.  Relative contraindications are abnormal uterine cavity, immune-suppression, nulli-gravidity, abnormal Pap smear or history of ectopic pregnancy. Prompt return of fertility without long-term consequences (Wright et al '03: 242-244).  
Oral contraceptive pills (OCPs) are 99.9% effective at preventing pregnancy with perfect use or 97% with typical use.  Estrogen and progestin inhibit gonadotropin secretion.  Ethinyl estradiol is a major estrogen that suppresses FSH and prevents follicular development.  Progestin, such as desogestrel, gestodene and norgestimate, from the 19-nortestosterone family, inhibit LH release, suppress ovulation, cause endometrial decidualization, thickened cervical mucus and decreased tubal peristalsis.  Low dose OCPs contain <50µg of ethinyl estradiol.  First generation (high-dose) contain >50 µg of ethinyl estradiol.  Second generation contain levonorgestrel, norgestimate and other members of the norethindrone family and 30 to 35µg of ethinyl estradiol.  Third generation contain desogestrel or gestodene with 20 or 30µg of ethinyl estradiol.  Monophasic formulations contain the same amount of hormone in each tablet.  Triphasic formulations contain variable amounts of estrogen and progestin in the active pills (Wright et al '03: 231-235).  
OCPs are contraindicated in women smokers older than 35 due to myocardial infarction and stroke risk.  Progestin increases LDL and decreases HDL that is responsible for increased cardiomyopathy and stroke risk seen in OCP consumers >35 who smoke and should probably be avoided by health conscious OCP consumers of low dose ethinyl estradiol over the age of 35. Progestin-only pills are taken every day without hormone-free intervals.  Estrogen causes a slight increase in cholelithiasis in the first year of OCP use.  OCPs are protective against endometrial and ovarian cancer but high-dose OCPs increase the risk of breast cancer (1.24) and liver adenomas.  High-dose OCPs are associated with hypertension, that is reversible within 36 months after discontinuation.  Absolute contraindications are a history or family history of venous thromboembolism, thrombophlebitis, impaired liver functions, hepatic adenoma, carcinoma, jaundice, cholestasis or hepatitis, breast cancer, undiagnosed vaginal bleeding, pregnancy, smokers aged > 35, previous myocardial infarction or stroke or significant cardiovascular disease.  Relative contraindications are migraine headache with aura, HTN, prolonged diabetes mellitus, anticonvulsant medication, SLE, hypertriglyceridemia (>350 mg/dL), sickle cell anemia or undergoing surgery.  Certain anticonvulstants and antibiotics induce hepatic clearance of OCPs that should be avoided in patients receiving phenobarbital, carbamazepine, felbamate, rifampin, phenytoin, primidone, topiramate, or griseolfulvin.  If 1 pill is missed take a pill as soon as possible.  If 2 pills are missed backup contraception should be used for seven days.  If 2 pills are missed in week 1 or 2 take 2 pills daily for 2 days.  If 2 pills are missed in week three start a new pill pack.  It may take several months for fertility to return after cessation of OCPs but there are no long-term fertility effects (Wright et al '03: 231-235).  
Patients may be given a prescription for emergency contraception at a routine office visit so that it is available if the need arises.  All women requesting emergency contraception should be counseled about long-term methods of contraception and sexual disease transmission.  The Yuzpe method is two large doses of combined estrogen and progestin oral contraceptive pills. The first dose is taken within 72 hours of unprotected intercourse for maximum effect.  The second dose is taken 12 hours later.  Efficacy is 75%.  An antiemetic may be prescribed for nausea e.g. compazine 10mg.  Preven is prepeackaged kit designed for emergency contraception containing 100µg ethinyl etradiol and 0.50 mg levonorgestrel.  Two + two pills 12 hours apart.  Ovral: 0.05 mg ethinyl estradiol/0.50 mg norgestrel two + two pills 12 hours apart. Four + four pill 12 hours apart regimens Lo-Ovral, Levora, Lvien 28, Nordette 28, Triphasil, Trilevlen, Trivora.  Five + five pill 12 hours apart regimens are Alesse and Levlite. Two doses of Progestin-only pills are taken 12 hours apart.  The first dose is taken within 72 hours of unprotected intercourse.  Efficacy is 65-85%.  Plan B is prepackaged kit designed for emergency contraception containig 0.75 levonorgestrel one + one pill 12 hours apart.  Ovrette ).075 levonorgestrel is taken 20 + 20 pills 12 hours apart (Wright et al '03: 236-237).
Long-acting methods of contraception can be injectables, rods, rings and patches.  Depot-Medroxyprogesterone acetate (Depo-Provera, DMPA) is injectable medroxyprogesterone acetate with a failure rate of 0.3%.  Depo-Provera blocks LH surge, thickens cervical mucus, and causes endometrial atrophy.  It is given within 7 days of menses.  Injections are given q11-13 weeks.  Menstrual bleeding secondary to endometrial decidualization is 70% in the first year, 80% are amenorrheic by 5 years.  Treatment is CEE 1.25 mg, or estradiol, 2 mg x 7 days.  There is a slight increase in the risk of breast cancer.  Bone density may decrease with long-term use.  Other side effects include breast tenderness, weight gain and depression.  The delay in conception averages 9 months, and there is no long-term effect.  Absolute contraindications are pregnancy, unexplained vaginal bleeding coagulation disorders and liver adenoma.  Relative contraindications are liver disease, severe cardiovascular disease, rapid return of fertility desired and severe depression.  Combined injectables (Lunelle) is a suspension of 25 mg medroxyprogesterone acetate and 5 mg estradiol cypionate injected q28d with a failure rate of 0.1-0.4%.  Depression, anxiety, weight gain and mood lability can result (Wright et al '03: 240-242).  
Norplant is six Silastic rods containing levonorgestrel implanted in the upper arm that functions for 5 years with a failure rate of 0.05%.  It creates an atrophic endometrium, thickens cervical mucus, one-third of cycles are ovulatory.  Backup contraception given for the first 3 days of use.  Menstrual bleeding is found in 80% secondary to endometrial decidualization.  Amenorrhea develops in <10%.  Treatment is CEE 1.25 mg, or estradiol 2 mg x 7d.  30% of pregnancies are ectopic.  Side effects are weight gain, mastalgia, headache, galactorrhea, acne and ovarian cysts.  Absolute contraindications for Norplant are thromboembolic disease, undiagnosed vaginal bleeding, acute liver disease, liver neoplasms, breast cancer, pregnancy, and active thrombophlebitis.  Relative contraindications are heavy tobacco use, age >35 years, history of ectopic pregnancy, diabetes mellitus, hypercholesterolemia, HTN, cardiovascular/cerebrovascular disease, biliary disease and immunocompromise.  Transdermal contraceptive system, the Ortho-Evra Patch is applied as a patch for 3 consecutive weeks followed by 1 patch free week.  Withdrawal bleed during patch-free week.  Efficacy similar to OCPs 99%.  Backup contraception or new patch required if patch removed for >24 hours during 3 week period.  Avoid if weight >90 kg (198 lbs.).  Vaginal ring, NuvaRing, is inserted and worn for 3 consecutive weeks followed by 1 ring-free week  Withdrawal bleeding during ring-free week.  Backup contraception if ring is removed for >3 hours (Wright et al '03: 240-242).
Sterilization is the leading contraceptive method for couples when the wife is older than 30 years and those who have been married more than 10 years.  Surgical methods of sterilization prevent the union of sperm and egg, either by preventing the passage of sperm into the ejaculate (vasectomy) or by permanently occluding the fallopian tube (tubal ligation).  Despite careful counseling regarding the permanent nature of the procedures, the operative risks and the change of pregnancy (less than 1%), approximately 1% of patients undergoing sterilization subsequently request reversal of the procedure.  Successful reversal occurs in only 40% to 60% of cases.  About one third of all surgical sterilization procedures are performed on men.  Vasectomy takes 15 to 20 minutes and consists of mobilizing the vas through a small incision in the scrotum, excision of a short segment of vas, and sealing the ends of the vas with suture, cautery, or clips.  Postoperative complications include bleeding, hematomas and local skin infections in less than 3%.  Postoperative azoospermia should be confirmed by semen analysis (Wright et al '03: 245-246).   
The oldest method of female sterilization used is laparotomy.  Permanent obstruction or interruption of the fallopian tubes may be accomplished by excision of all or part of the fallopian tube or the use of clips, rings or cautery.  In minilaparotomy a 2 to 5 cm sub-umbilical incision (postpartum) or supra-pubic (interval bilateral tubal ligation) incision.  Each fallopian tube is identified and ligated by Irving, Pomeroy, Parkland, Madlener, or Kroener fimbrioectomy.  The most common method of tubal interruption done by laparotomy is the Pomeroy tubal ligation.  There are three methods of laparoscopic tubal ligation.  Bipolar cautery uses Klepinger forceps to coagulate 2 to 3 cm segment of tube, it has the highest rick of fistula formation, and 2.48% failure rate  Silastic bands (fallope rings, Yoon band) is a ban applied around knuckle of tube, with 1.77% failure rate.  Spring clips (Hulka-Clemens, Filshie clips) are clips applied 102 cm distal to the cornu, it has the highest chance of reversibility, but a 3.65% failure rate.  Unipolar coagulation and postpartum excision have 0.75% failure rates.  Interval excision has a failure rate of 2.01%.  Ectopic pregnancy increased if bilateral tubal ligation failure. May protective against PID and ovarian cancer. Vaginal hysterectomy was once a preferred means of permanent sterilization.  Today the morbidity of this procedure is thought to outweigh the benefits.  The overall fatality rate attributable to sterilization is about 1.5 per 100,000 procedures, significantly lower than that for childbearing in the United States, estimated at about 10 per 100,000 births.  Reversal of tubal ligation by microsurgical techniques is most successful when minimal damage is done to the smallest length of fallopian tube (e.g. Hulka clip, Falope ring) rate rage from 50% to 75% or 25% to 50%  (Beckman et al '02: 343-353)(Wright et al '03: 245-246).
The cessation of menses is menopause.  The climacteric and perimenopausal are the periods of waning ovarian function (i.e., the transition from the reproductive to the non-reproductive years).  If a woman reaches the menopausal age of approximately 50 years, she can expect to live another 30 to 35 years and thus spend approximately one third of her life after menopause.  Menopause marks the end of a woman's reproductive life.  The average age for menopause in the United State is between 50 and 52 years of age (median 51.5) with 95% of woman experiencing this event between the ages of 44 and 55.  Undernourished women and smokers tend to have an earlier menopause, although the effect is slight.  Approximately 15 of women undergo menopause before the age of 40.  When this happens, it is generally referred to as premature ovarian failure rather than menopause.  The consequences of ovarian failure can diminish a woman's quality of life and predispose her to osteoporosis and cardiovascular disease.  The postmenopausal ovary is not quiescent.  Under the stimulation of LH, theca cell islands in the ovarian stroma produce hormones, primarily androgens testosterone and androstenedione.  Testosterone appears to be the major product of the post-menopausal ovary.  Testosterone concentrations decline after menopause but remain two times higher in menopausal women with intact ovaries than in those whose ovaries have been removed or are pre-menopausal.  Estrone is the predominant endogenous estrogen in postmenopausal women and is termed extra-gonadal estrogen because the concentration is directly related to body weight, because androstenedione is converted to estrone in fatty tissue.  All the signs and symptoms, and adverse effects, of menopause result from declining estradiol-17β production by the ovarian follicles.  With approaching ovarian failure, changes occur in the cardiovascular lipid profile.  Total cholesterol increases, high-density lipoprotein (HDL) cholesterol decreases, and low-density-lipoproteins (LDL) cholesterol increases. The administration of hormone replacement therapy (HRT) to peri-menopausal and postmenopausal women is cardiovascular, stroke, venous thromboembolism, breast and endomethrial cancer risk and many doctors no longer recommend long-term HRT. Women who smoke tobacco can undergo ovarian failure some 3 to 5 years earlier than the expected time of menopause.  Women who smoke metabolize estradiol primarily to 2-hydroxyestradiol.  The 2-hyrdroxylated estrogens are termed catecholestrogens because of their structural similarity to catecholamines.  Alkylating cancer chemotherapeutic agents affect the membrane of the ovarian follicles and hasten follicular atresia.  One of the consequences of cancer chemotherapy in reproductive age women is loss of ovarian function.  Surgical removal of the uterus is associated with ovarian failure some 3 to 5 years earlier than the expected age (Beckman et al '02: 486, 488)(Wright et al '03: 289).  
The hot flush (vasomotor instability) is the first physical manifestation of ovarian failure.  The skin of the face and the anterior chest wall become flushed for approximately 90 seconds.  With resolution of the hot flush, a woman feels cold and breaks out into a "cold sweat".  The entire phenomenon lasts less than 3 minutes.  As a woman approaches menopause, the frequency and intensity of hot flushes increases.  Host flushes, may be disabling, producing diaphoresis, especially at night.  When perimenopausal and postmenopausal women receive estrogen replacement, hot flushes usually resolve in 3 to 6 weeks.  If a menopausal woman does not receive estrogen-replacement therapy, hot flushes usually resolve spontaneously within 2 to 3 years.  Women experience vaginal dryness, genital atrophy and the endometrium become atrophic.  Some women experience depression, apathy and "crying spells". Some women notice changes in their hair and nails.  With declining estrogen production, skin tends to become thin, less elastic and more susceptible to abrasion and trauma.  Nails become thin and brittle with estrogen deprivation but are restored to normal by estrogen replacement (Beckman et al '02: 486, 487)(Wright et al '03: 286).  Calcium + phosphorus = apatite.

Bone demineralization is a natural consequence of aging in both men and women.  However the onset of bone demineralization occurs 15 to 20 years earlier in women than men.  Osteoporosis acceleration also occurs with amenorrhea.  Bone density diminishes at the rate of approximately 1% to 2% per year in postmenopausal women compared with approximately 0.5% per year in peri-menopausal women. Osteoporosis is defined as bone mineral density >2.5 Sds below the mean peak bone mass in young women (T score <-2.5).  Osteopenia T score = -1.0 to -2.5.  Weight bearing activity, such as walking, for as little as 30 minutes a day increases the mineral content of older women.  Risk factors for osteoporosis are advanced age, white race, family history of osteoporosis, personal history of fracture, low body weight, vegan diet, tobacco use, inactivity, alcohol and low-calcium intake.  Diagnosis of osteroporosis by dual-energy x-ray absorptiometry screening test.  Measurements are taken at hip and spine and compared to the peak bone mass in young women (T score).  U/S, CT and biochemical markets be used.  Initial treatment is weight-bearing exercises and calcium supplementation.  Estrogen therapy is effective in treating and preventing osteoporosis but it is not safe.  Perimenopausal and post-menopausal women need to increase daily calcium intake from 1000 mg/d take 1500 mg/d.  Allendronate (Fosamax) can be used for prevention 5 mg qd, for treatment 10 mg qd, 70 mg once/wk, Fosamax causes a 47% reduction in fracture risk, take with 6-8 oz water in the morning before eating, side-effect: esophagitis, .  Raloxifene (Evasta) prevention 60 mg qd causes a 30% reduction in vertebral fractures, side effects are hot flashes and DVT.  Calcitonin 200 UU qd (1 spray) causes a 36% reduction in vertebral fractures (Beckman et al '02: 487)(Wright et al '03: 286, 287).  Calcium + phosphorus = apatite.  Meat and dairy help with tooth, nail, skin and bone mineralization but pose a cardiovascular risk to the elderly who live longest if they are vegetarians.  For acute heart disease a vegan diet with no fat is necessary.  Vegans must consume enough calories to maintain a fat reserve to provide vitamins and minerals all the time. It is difficult for thin people to get enough calcium from two or three times daily portions of green leafy vegetables and two servings of phosphorus from dairy, mushrooms, mung and soy beans, to supply enough apatite for tooth, nail, skin and bone mineral density to meet the demands of weight-bearing exercises, on a vegetarian diet.  While high protein diets, including animal products, are necessary for growth in children, elders prefer vegetables.
2. Sexually transmitted disease
Neisseria gonorrhoeae (Gonorrhea), Chlamydia trachomatis (Lymphogranuloma venereum), Ureaplasma urealyticum (Nongonococcal urethritis), Trichomonas vaginalis (Trichomas),  Treponema pallidum (Syphilis), Haemophilus ducreyi (Chancroid), Calymmatobacterium granulomatis (Granuloma inguinale), Phthirus pubis (Louse), Sarcoptes scabiei (Scabies), viral Hepatitis, Herpes simplex virus, Human papillomavirus (venereal warts), HIV and Zika virus are sexually transmitted diseases (STD).  Thirty to 80% of homosexual men test seropositive for hepatitis B (Mayer & Berger '88).  Zika virus is transmitted primarily through the bite of Aedes aegypti mosquitoes but Zika virus can also be transmitted through sex without a condom.  Most reported sexual transmissions have been from persons with symptomatic Zika virus infections.  Concentrations of detectable Zika virus RNA in semen decrease after infection. Zika virus RNA was cultured in semen for three months on average, with the longest period of reported detection 188 days after symptom onset.  Zika virus RNA has been detected in the serum of non-pregnant persons up to 11–13 days after symptom onset; in the serum of pregnant women, Zika virus RNA has been detected up to 10 weeks after symptom onset .  CDC now recommends that all men with possible Zika virus exposure who are considering attempting conception with their partner, regardless of symptom status, wait to conceive until at least 6 months after symptom onset (if symptomatic) or last possible Zika virus exposure (if asymptomatic). Recommendations for women planning to conceive remain unchanged: women with possible Zika virus exposure are recommended to wait to conceive until at least 8 weeks after symptom onset (if symptomatic) or last possible Zika virus exposure (if asymptomatic) (Peterson '16). (Goodman '16).  Acyclovir is prescribed for Herpes.  Doxycycline 100 mg PO or Tetracycline 500 mg PO are effective treatments for all the bacterial caused sexually transmitted diseases - gonococcus, chlamydia, non-gonococcal urethritis and syphilis – except T. vaginalis that is treated with metronidazole  400 mg PO.  Sexual assault prophylaxis is either Ceftriaxone 250 mg IM + Metronidazle 2 gm po as single dose + Azithromycin 1 gm po once) or Doxycycline 100 mg po bid for 7 days (Gilbert et al '15: 193).                                                                                                                                                                                                                                                                                                                                                                                                                                 
Gonococcal urethritis reached a peak incidence in 1975 and is now declining in frequency while the incidence of nongonococcal urethritis is rising.  On a gram-stained smear of urethral scrapings, Neisseria gonorrhoeae are gram-negative diplococcic located within the neutrophils.  The intracellular diplococcus causes neutrophil, lymphocyte and plasma cell infiltration of the tissues.  Concurrent infections with chlamydia and other organisms are common.  The urethra is the most common site of infection in all men.  In heterosexual men the pharynx is infected in 7%, and in homosexual men, 40% and the rectum in 25%.  A single episode of intercourse with an infected female partner carries a transmission risk of 17-20% for the male; however the female partner of an infected male will contract the disease about 80% of the time.  In males, the usual symptoms of gonorrhea are urethral discharge and dysuria.  There may be only urethral itching.  The usual incubation period is 3-10 days but may be any time from 12 hours to 3 months.  Without treatment, urethritis will persist for 3-7 weeks, with 95% of men becoming asymptomatic after 3 months.  Gonococcal urethritis may be asymptomatic in 40-60% of contacts of partners with known gonorrhea.  Spread down the vas deferens to the epididymis may lead to acute epididymitis.  The discharge with gonococcal urethritis is usually yellow or brown.  The patient is best examined 1 hour, preferably 4 hours, after last voiding, so that the discharge will not be washed away.  A calcium alginate swab is then inserted 2-3 c into the urethra and rotated gently.  The gram-stained smear should show evidence of urethritis, with 4 or more leukocytes per high-power field (400x).  Cultures of pharyngeal and rectal scrapings are required if there is a history of oral or rectal intercourse.  Obtain a swab from the rectal mucosa by anoscopy.  A gram-stained smear is positive if gram-negative diplococcic are seen within polymorphonuclear leukocytes.  The specificity of gram-stained smear in gonococcal urethritis is 95% and 60% in rectal gonorrhea.  Condoms, if properly used, will prevent the spread of N. gonorrhoeae.  
Nonoxynol-9, a vaginal spermicide, has been shown to kill gonococcus and is even more effective used with a contraceptive diaphragm.  Antibiotic prophylaxis may be effective but may lead to resistant strains.  The growth of plasmid-mediated beta-lactamase-producing N. gonorrhea and chromosome mediated penicillin and tetracycline-resistant N. gonorrhoeae has led to the use of intramuscular ceftriaxone, or cefotaxime plus probenicid (oral); or cefoxitin, plus probenecid (oral) or spectinomycin in areas where resistance is common.  The WHO treatment for gonococcal epididymitis is a single dose of amoxicillin 3 g given intramuscularly; ampicillin 3.5 g given intramuscularly; or aqueous procaine penicillin, 4.8 x 106 units given intramuscularly; plus either tetracycline, 500 mg orally 4 times a day for 10 days, or doxycycline, 100 mg orally twice a day for 10 days.  The treatment for disseminated gonococcal infection is crystalline penicillin G, 10 million units given intravenously daily for 3 days or until symptoms improve.  Then, amoxicillin, 3 g orally daily, or ampicillin, 3.5 g orally daily, is given to complete to 5 to 7 day course.  Urethral strictures require urethral dilations or surgical interventions.  Treatment regimens for rectal and pharyngeal gonorrhea are the same as for uncomplicated gonococcal infection described above, except that amoxicillin and doxycycline are not effective.  Once the infection has been treated properly, the discharge should disappear within 12 hours.  In the 10-35% of patient with concurrent infection due to Chlamydia who do not receive a 7 day regimen of tetracycline and doxycycline, there may remain a thin clear urethral discharge.  Cure of gonococcal urethritis should be established by gram-stained smear of urethral tissue in 10 days.  If the infection has not been cured, spectinomycin is commonly selected, the recommended dose is 2 g given intramuscularly once only.  The cure rate is about 95% (Mayer & Berger '88: 262-265).  Gonococcal conjunctivitis, disseminated gonococcal infection, endocarditis (2 gm), pharyngitis (+Azithro 1 gm po x 1 or doxy 100 mg po bid x 7 days), urethritis, cervicitis, proctitis (+Azithro 1 gm po x 1 or doxy 100 mg po bid x 7 days), is treated with Ceftriaxone 1gm IM or IV q24h (Gilbert et al '15: 23). 

Urethritis is nongonococcal more than 50% of the time.  The most important and potentially dangerous pathogen is Chlamydia trachomatis.  C. trachomatis is a small bacterium and an obligate intracellular parasite of columnar or pseudocolumnar epithelium.  Two species of Chlamydia exist: Chlamydia psittaci, which causes psittacosis, and C. trachomatis, which has 15 serotypes.  Serotypes A-C cause hyperendemic blinding trachoma; serotypes D-K cause genital tract infection, and serotypes L1-L3 cause lymphogranuloma venereum.  C. trachomatis can be recovered from the urethra in 25-60% of heterosexual men with nongonococcal urethritis, in 4-35% of men with gonorrhea, and in 0-7% of men in sexually transmitted disease clinics without symptoms of urethritis.  Asymptomatic infection occurs in 28% of the contacts of women with chlamydial cervical infections (Mayer & Berger '88: 265-267).  Chlamydia trachomatis immunotypes L1, L2 and L3 cause lymphogranuloma venereum.  The disease is characterized by a transient genital lesion followed by lymphadenitis and, possibly, rectal strictures.  The inguinal and subinguinal lymph nodes may become matted, undergo suppuration and form multiple sinuses.  A papule or pustule appears 5-21 days after sexual exposure.  Unilateral lymphadenopathy is most common and may be the initial symptom.  At the stage of bubo formation, constitutional symptoms are commonly present (e.g. chills, fever, headache, generalized joint pains, nausea and vomiting.  Skin rashes are frequent.  The white blood count may reach 20,000/µL if the lymph nodes are invaded.  Anemia may be present.  Proteins (globulin) are elevated.  The most specific test in the diagnosis of lymphogranuloma venereum is culture of C. trachomatis from an inguinal node aspirate.  Lymphogranuloma venereum is treated with antibiotics that are effective in other chlamydial infections.  Tetracycline is the drug of choice, 500 mg orally 4 times daily for 2 weeks.  Doxycycline 100 mg bid x 7 days or Azithro 1 gm po singe dose in pregnancy (Gilbert et al '14: 23).  Alternatives include erythromycin, 500 mg orally 4 times daily, and sulfamethoxazole, 1 g orally twice daily.  Treatment with any of these medications should continue for at least 2 weeks.  Aspiration of fluctuant nodes is indicated.  Draining sinuses can be excised.  Rectal stenosis may require surgery.  The prognosis is excellent if the disease is treated promptly.  The late complications are genital elephantitis and rectal stricture (Mayer & Berger '88). 
Ureaplasma urealyticum may be the cause of nongonococcal urethritis in 20-50% of cases.  Urethral cultures from 40% of men with a history of 3-5 sexual partners will yield U. urealyticum whether or not they have urethritis.  In men with C. trachomatis-negative cultures and U. urealyticum-positive cultures, the urethritis responds poorly to sulfonamides but well to aminocyclitols (e.g. spectinomycin)(to which U. urealyticum but not C. trachomatis is sensitive).  Some of the 14 different serotypes of U. urealyticum may be more pathogenic than others.  20-30% of men with acute urethritis are negative for N. gonorrhoeae, C. trachomatis and U. urealyticum.  Some of these men respond to antibiotic treatment, but persistence and recurrence of infection are common.  Most nongonococcal urethritis responds promptly to tetracycline.  Give tetracycline, 500 mg orally 4 times a day for 7 days, or minocycline or doxycycline, 100 mg twice a day for 7 days; or erythromycin, 500 mg 4 times a day for 7 days.  Examine and treat sexual partners with the same regimen (Mayer & Berger '88: 265-267).  Of the 3 species of trichomonads that infect humans, only Trichomonas vaginalis causes clinical disease.  There is consensus that T. vaginalis is sexually transmitted in almost all instances.  T. vaginalis has been isolated from 14-60% of male partners of infected women and in 67-100% of female partners of infected males.  Most infections due to T. vaginalis in men are asymptomatic, and some feel that men serve primarily as vectors for transmission of symptomatic disease to women  Most trichomonad infections respond promptly to Metronidazole, 2 g orally as a single dose, should be given to patient and partner whether they are symptomatic or not (Mayer & Berger '88: 267).  
Syphilis is caused by Treponema pallidum, a spirochete, which gains access through the intact or abraded skin or mucous membranes, usually by sexual contact.  The patient usually presents with a painless penile sore (chancre) 2-4 weeks after sexual exposure. The syphilitic (hard) chancre is relatively deep, has indurated edges and a clean base, and is not tender on pressure.  Without treatment, the lesion will heal spontaneously and slowly.  The diagnosis is made by finding the spirochetes on Dark-field examination of scrapings of the base of the chancre or by fluorescent antibody techniques.  The serologic tests may remain negative for 1-3 weeks after the appearance of the chancre.   The quickest and least expensive examination, the fluorescent treponema antibody-absorption test (FTS-ABS) is also the most specific and sensitive.  All penile lesions should be considered syphilis until proved otherwise.  A differential diagnosis is with chancroid, lymphogranuloma venereum, granuloma inguinale, balanitides of varying cause, carcinoma, scabies, psoriasis, lichen planus, leukoplakia, erythroplasia, and infection due to herpes simplex virus.  Urologic complications are rare and occur in the tertiary form of the disease.  If exposure has occurred, give benzathine penicillin G, 2.4 million units intramuscularly in a single dose.  Patients with early syphilis (primary, secondary, or latent of less than 1 year's duration) should receive benzathine penicillin G, 2.4 million units intramuscularly in a single dose.  Patients allergic to penicillin should receive doxycycline 100 mg po bid x 14 days (Gilbert '15: 24), tetracycline hydrochloride, 500 mg orally 4 times daily for 15 days, or erythromycin, 500 mg orally 4 times daily for 15 days. The prognosis is excellent, relapse is rare.  If it occurs, more intensive penicillin therapy is required (Mayer & Berger '88: 267, 268).

Primary syphilis manifests as a hard, painless ulcer, a chancre of the vulva, vagina, cervix or penis.  If untreated 50% develop secondary infection and 50% develop latent syphilis. Secondary syphilis develops 3 weeks to 6 months after the chancre.  Manifestatoins inclue a maculopapular palmar/plantar rash and condyloma lata (gray white vulvar patches).  Latent syphilis has positive serology withotu clinical manifestations.  Tertiary syphilis causes CNS (paresis, tubes dorsalis, optic atrophy), aortic aneurysms, and bone gummas.  Diagnosis is by nontreponemal tests (VDRL) and RPR) that is confirmed with treponemal test (FTA-ABS or microhemagglutination – T. pallidum).  In the first year of syphilis Benzathine penicillin G (Bicillin L-A) 2.4 million U IM x 1 or Doxycycline (Monodox, Periostat, Vibramycin) 100 mg PO bid x 14 days or Tetracycline (Achromycin, Panmycin, Sumycin, Tetracap) 500 mg PO qid x 14 days.  Late syphilis after one year is treated with Benzathine penicillin G 2.4 million U IM q weeks x 3 or Doxycycline 100 mg PO bid x 14 d (4 wks) or Tetracycline 500 mg PO qid x 14 d ( 4 wks).  Pregnant patients with penicillin allergy should be desensitized (Wright et al :03: 223-224).  Penicillin is safer than tetracyclines because it causes permanent yellowing of child teeth under the age of 8.  Epinephrine or hydrocortisone may be needed to treat the penicillin allergy.
Chancroid is a sexually transmitted disease caused by Haemophilus ducreyi.  A papule is the first lesion of chancroid, usually seen a few days after sexual exposure.  One or more painful, dirty-appearing chancroid ulcers then appear.  These are deep with flat, rugged erythematous borders that extend into the dermis and subcutaneous tissue of the surrounding skin.  Chancroid ulcers often have purulent secretions.  About 50% of patients will have fever, malaise, and headache.   A gram-stained smear reveals H. ducreyi in 50% of cases, biopsy is always diagnostic.  Response to tetracycline is excellent.  The dose of 500 mg orally 4 times daily for 10 days.  Erythromycin, 500 mg orally 4 times daily is also effective, as is trimethroprim-sulfamethoxazole, one 480mg tablet orally twice daily for ten days.  Ceftriaxone 250 mg IM single dose or Azithro 1 mg po single dose (Gilbert et al '15: 22).  Cleanliness is important, washing the genitalia carefully with green soap and water immediately after intercourse has been shown to be effective.  Granuloma inguinale (Donovanosis) is a sexually transmitted chronic infection of the skin and subcutaneous tissue of the genitalia, peritoneum, and inguinal area.  It has an incubation period of 2-3 months.  The infective agent, Calymmatobacterium granulomatis, is related to Klebsiella pneumoniae.  A papule is the first sign of granuloma inguinale.  Untreated it forms an ulcer protruding above the level of the surrounding skin.  Identification of Donovan bodies, bipolar staining rods, in monocyte on a stained smear makes the diagnosis.  The use of a condom does not prevent perigenital spread.  Antibiotics are effective, complications few and the prognosis is good (Mayer & Berger '88: 269, 270, 271).  Doxycycline 100 mg po bid x 3-4 weeks, erythromycin 500 mg po qid x 3 wks or Azithromycin 1 gm po q wk x 3wks (Gilbert et al '15: 23).
Genital herpes is of great concern.  The increasing prevalence of infection in men and women, the risk of transmission to sexual partners, the high rates of morbidity and even death associated with infections in infants, the possible association with cervical cancer, and the absence of curative therapy have made its knowledge imperative.  Herpes simplex is a double stranded DNA virus that may cause persistent or latent infections.  Most genital herpes infections are due to type 2 virus, although infection due to type 1 herpes virus, which is commonly associated with oral infections, has been reported in 10-25% of cases of genital herpes.  Herpes simplex is seen in 5% of patients seeking help at clinics for sexually transmitted disease.  In college students, herpes simplex virus infections are 10 times more common than gonorrhea or syphilis.  Although it is not inevitable that the sexual partners of an infected patient will also become infected, partners are at risk even when the infection is asymptomatic.  50-70% of herpes type 2 infections are asymptomatic.  Herpes simplex virus types 1 and 2 produce primary genital lesions of equal severity.  The first episode of disease is much more severe in persons without prior oral herpes.  The incubation period is 2-10 days.  Approximately 2% of patients with primary genital herpes develop severe sacral or autonomic nervous dysfunction resulting in urinary retention.  The lesions are tender to touch.  Adenopathy is usually bilateral, and the lymph nodes are mildly tender, nonfixed and slightly firm. Dysuria is present in 44% of men.  Herpes simplex virus can be isolated from the urethra in most patients.  Tzanch and Papanicolaou smears of lesions will demonstrate intranuclear inclusions in 50-60% of culture-positive cases.  Innumofluorescent techniques will reveal 57% of culture-positive cases.  No test is completely reliable to differentiate type 1 from type 2 infections.  Acyclovir is the first drug to show efficacy in the treatment of genital herpes.  Topical, intravenous and oral forms are effective for first-episode genital herpes.  Oral acyclovir, 200 mg 5 times daily for 5-10 days, and intravenous acyclovir appear more effective than topical therapy in the treatment of primary genital herpes.  Acyclovir decreases the duration of viral shedding, the time of crusting of lesions, and the time to healing of lesions, during which there is pain or itching.  Only the oral and intravenous forms decrease dysuria, vaginal discharge, systemic symptoms and the development of new lesions (Mayer & Berger '88: 271).  The mortality rate of herpetic encephalitis is reduced from >70% to 19% with acyclovir.  Bell's palsy is cured 85% of the time with placebo, 96% with prednisolone and 93% with prednisolone and acyclovir (Gilbert et al '15: 161).

Herpes Simplex Virus causes small painful vesicles to form.  Herpes Simplex I causes vesicles to form in the mouth and on the lips.  Herpes Simplex II causes vesicles to form on the anogenital region at random times for the rest of the patient's life and is transmitted as a sexual disease.  Vesicles ulcerate to form shallow, tender lesions.  Initial episode is the most severe often with fever, myalgias, inguinal adenopathy, headache, and aseptic meningitis.  Ocular manifestations are blepharitis, keratitis, and kerotoconjunctivitis, meningitis, encephalitis, Bell's palsy, esophagitis (especially in HIV), and disseminated disease.  Recurrent episodes precede prodomal period with pain.  Diagnosis is by history, physical exam and direct fluorescent antibodies or viral cultures to confirm the diagnosis.  Primary HSV is treated with Acyclovir (Zovirax) 400 mg PO tid x 7-10 days of 200 g PO 5x/d x 7-10 days, Famciclovir (Famvir) 250 mg PO tid x 7-10 days and Valacyclovir (Valtrex) 1 g PO bid x 7-10 days.  Recurrent HSV is treated with the same dose of Acyclovir, but only 125 g of Famiciclovir and 500 mg of Valancyclovir.  Suppressive therapy if there are more than 6 occurrences in a year is 400 g Acyclovir, 250 mg Famiciclovir, and 250 mg Valacyclovir PO bid (Wright et al '03: 224-225)(Gilbert et al '15: 161).
Condylomata acuminata infection by Human pappilomavirus (HPV), after a single contact with an infected partner results in a 65% transmission rate.  Following a 6-week to 3- month incubation period, infection by HPV causes soft, flesh growths on the vulva, vagina, cervix, urethral meatus, perineum and anus.  They may occasionally also be found on the tongue or oral cavity.  The growths are termed condyloma acuminata or venereal warts.  The diagnosis of condyloma acuminate is made based on physical examination but may be confirmed though biopsy of the warts.  Management options include chemical cautery, and immunologic treatments.  Patient-applied products include Podofilox (Condylox) 0.5% gel apply 2 x day bid x 3 days or Imiquimod (Aldara) 5% cream 3x/wk x 16 wks.  Clinician applied therapy involves podophyllin 10-25% every week, Treatments that are administered by a health-care provider include application of podophyllin 10-25% every week, trichloroacetic acid (TCA) weekly, cryosurgery, surgical excision, laser surgery, or intralesional injections (Gilbert et al '15: 166).  Lesions exceeding 2 cm respond best to cryotherapy, cautery or laser treatment.  The safety of these medicines during pregnancy is unknown.  Molluscum contagiosum is caused by Poxvirus, flesh-colored, dome-shaped papules with central umbilication.  Diagnosis is by inspection.  They are usually self-limited but mechanical destruction by curettage, cryotherapy, laser can be used for cosmesis.  Cantharidin (blistering agent) can also be used (Beckman '02: 374)(Wright et al '03: 226-227).
Pediculosis pubic is caused by Phthirus pubis (louse).  Colonization by the pubic lice causes inflammation and vulvar pruritus.  Diagnosis is by visualizing the lice in a microscopic exam with mineral oil. Treatment is with Lindane (Kwell) 1% shampoo x 4 mins (not recommended in pregnancy), Permethrin (Elimite, Nix) 1% cream for 10 minutes, Purethrins with piperonyl butoxide x 10 minutes.  Launder clothes in hot water and treat sexual partners.  Scabies is caused by Sarcoptes scabiei (parasite) it is transmitted by contact and causes pruritus over the entire body.  Papules and burrows may be visualized.  It is diagnosed by inspection and microscopy.  Treatment is Permethrin 5% cream over entire body, wash off in 8-14 hours, Lindane 1% lotion over entire body, wash off in 8 hours, Ivermectin (Stromectol) 200µg/kg PO repeat in 2 weeks.  Launder in hot water, dry all cloths, linens and treat sexual partners (Wright et al '03: 227). 
Acquired immunodeficiency syndrome (AIDS) first reported in 1981, has as its basis acquired immuno-incompetence.  The retrovirus (human T cell leukemia virus, lymphotropic virus type 3, or human immunodeficiency virus (HIV) appears to be transmitted by sexual contact, contaminated syringes, or blood transfusion.  About 5% of the population is reported to be infected in Washington DC.  Most patients are homosexuals with multiple partners, abusers of intravenous drugs, hemophiliacs receiving factor VIII concentrate before it was synthesized, or recipients of multiple transfusions.  Vertical transmission from mother to fetus has been reported.  Normal, nonsexual, physical contact, even in a household, will not spread disease.  The prodromal syndrome includes fatigue, weight loss, fever and diarrhea. The physician may find generalized lymphadenopathy, multiple purple "bruises" on the legs (Kaposi's sarcoma), or recurring infections.  Be alert for the chronic cough of Pneumocystis carinii pneumonia.  Serum antibody to HIV was found in 95% of patients with AIDS, 87% of those with lymphadenopathy syndrome and than 1% of controls.  
The spermicide nonxynol-9 is inhibitory to HIV, and if used in combination with condoms, may decrease transmission of the virus.  There is no therapeutic intervention to date that has permanently reverse the immunodeficiency (except in a few bone marrow transplant recipients who ceased to be HIV positive).  Patients often succumb to aggressive Kaposi's sarcoma or other runaway infections, such as P. carinii pneumonia.  The overall mortality rate in the first 1500 cases was close to 40% (Mayer & Berger '88: 272).   The newest and most effective combination AIDS drug is efavirenz/emtricitabine/ tenofovir (Atripla) that promises to totally eliminate viral loads but comes with considerable hepatoxicity and hepadependence that can be mitigated with Pegalated interferon alpha-2B injections (Pegasys).  Zidovudine (ZDV) was reported to reduce HIV transmission by 66% between 1991 and 2006 combination antiretroviral therapy (ART) has resulted in a drop in Maternal To Child Transmission (MTCT) rates to below 2% (McIntyre '07).  
Intrapartum Antiretroviral Therapy
	Regimen
	Maternal therapy
	Neonatal therapy

	ZDV
	2 mg/kg IV bolus, then 1 mg/kg/hr until delivery
	2 mg/kg PO q6h x 6 wks

	Nevirapine
	200 mg PO x 1 at onset of labor
	2 mg/kg PO at 48-72 hrs of live

	ZDV/nevirapine
	ZDV, 2mg/kg IV bolus then 1 mg/kg/hr until delivery; nevirapine, 200 mg PO x 1 at onset of labor
	ZDV, 2 mg/kg PO q6h x 6 wks; mevirapine, 2 mg/kg PO at 48-72 hrs of life

	ZDV/lamivudine
	ZDV, 600 mg PO at onset of labor, then 300 mg PO q12h until delivery

3TC, 150 mg PO at onset of labor, then 150 mg PO q12h until delivery
	ZDV 4 mg/kg PO q12

Lamivudine,  2 mg/kg PO q12h for 7 d


Source: Wright, Wyatt, Lin & Goodenberger '03 Pg. 83
In the United States an estimated 7000 pregnancies are complicated by HIV.  HIV is a single-stranded RNA virus.  Transmission from mother to fetus can occur by exposure of the infant to the maternal birth canal and through breast milk.  40-80% of maternal to child transmission occur intrapartum.  Zidovudine (ZDV) was reported to reduce HIV transmission by 66% between 1991 and 2006 combination antiretroviral therapy (ART) has resulted in a drop in Maternal To Child Transmission (MTCT) rates to below 2%.  The clinical scenario is that antepartum ZDV is administered 100 mg 5 x daly, intrapartum ZDV is administered 2 mg/kg IV over 1 hr. then 1 mg/kg/hr until delivery.  Neonatal ZDV 2 mg/kg q6h x 6 weeks beginning 8-12 hours after birth.  Postpartum the antiviral regimen used antepartum is instituted. HIV drugs mothers should avoid are Efavirenz (Sustiva) that causes anencephaly, anopthalmia, and cleft palate and Amprenavir (Agenerase) that causes increased propylene glycol.  Antiretroviral therapies that are considered safe for pregnant mothers are taken one drug from column A and one combination from column B. 
Antiretroviral Therapies Considered Safe for Pregnant Mothers
	Column A
	Column B

	Nelfinavir (Viracept)
	Didanosine (Videx) and Zidovudine (Retrovir)

	Indinavir (Crixivan)
	Lamivudine (Epivir, Epivir-HBV) and Zidovudine (Retrovir)

	Ritonavir (Norvir)
	Stavudine (Zerit) and Lamivudine (Epivir, Epivir-HBV)

	Saquinavir (Fortovase, Invirase)
	Stavudine (Zerit) and Didanosine (Videx)


Source: Wright, Wyatt, Lin & Goodenberger '03: Pg. 80
Pregnant women with HIV take HIV medicines to reduce the risk of mother-to-child transmission of HIV and to protect their own health.  An estimated 530,000 children were infected with HIV in 2006, predominantly through mother-to-child transmission (MTCT).  The use of antiretroviral therapies to reduce mother-to-child transmission of HIV (MTCT) is an important advance in preventing HIV infections in children. Zidovudine (ZDV) was reported to reduce HIV transmission by 66% between 1991 and 2006.  Where mothers were routinely receiving ZDV in the last trimester of pregnancy and their babies were receiving ZDV in the first week of life, the addition of a nevirapine (NVP) dose to mother compared to mother and baby NVP dosing showed similar reductions in transmission.  In well resourced settings, the dual approach of starting ongoing combination antiretroviral therapy (ART) in pregnancy for those women who qualify for it, and using ART through the pregnancy and stopping post-partum for those with higher CD4 counts, combined with the avoidance of breastfeeding, has become the routine management in pregnancy. This has resulted in a drop in MTCT rates to below 2%.  The 2006 WHO guidelines recommend that women with CD4 counts less than 200/mm3 or Stage 3 or 4 clinical disease start and continue ART. In addition, the guidelines recommend starting ongoing ART in women with CD4 counts between 200 and 350/mm3 where this is feasible in the services. (McIntyre '07).  
Seven Classes of Retroviral Medicine
 
	Class
	Drugs
	Notes

	Nucleoside analogue reverse transcriptase inhibitors (NRTIs)
	zidovudine (Retrovir), 

lamivudine (Epivir), 

didanosine (Videx), 

stavudine (Zerit), 

abacavir (Ziagen), (Epcicom)

(Trizivir) emtricitabine (Emtriva)

(Truvada combination)
	Inhibit the replication of an HIV enzyme called reverse transcriptase; side effect of zidovudine is bone marrow suppression, which causes a decrease in the number of red and white blood cells, 5 percent of people treated with abacavir experience rash, fever, fatigue, nausea, vomiting, diarrhea and abdominal pain, didanosine caused fatal liver disease. Symptoms usually appear within the first six weeks of treatment and generally disappear when the drug is discontinued.

	Protease inhibitors (PIs)
	saquinavir (Invirase), 

ritonavir (Norvir)(Kaletra, Aluvia)

indinavir (Crixivan), 

nelfinavir (Viracept), 

amprenavir (Agenerase), lopinavir/ritonavir (Kaletra),

atazanavir (Reyataz), 

tipranavir (Aptivus),

Darunavir (Prezista) combination
	PIs interrupt HIV replication at a later stage in its life cycle by interfering with an enzyme known as HIV protease. HIV particles become structurally disorganized and noninfectious. Darunavir is for people who haven't responded to treatment with other drugs. Darunavir is used with ritonavir and other anti-HIV medications. side effects are nausea, diarrhea and other digestive tract problems

	Non-nucleoside reverse transcriptase inhibitors (NNRTIs)
	nevirapine (Viramune), 

delavirdine (Rescriptor), 

efavirenz (Sustiva), 

etravirine (Intelence)
	Bind directly to the enzyme reverse transcriptase; side effect rash and aggravation of mood disorders.

	Nucleotide reverse transcriptase inhibitors (NtRTIs)
“nuke” family
	tenofovir (Viread)(Truvada)
	Inhibits both HIV and hepatitis B more quickly than NRTIs, side effects, nausea, vomiting, diarrhea and gas, HBV resurgence if discontinued.

	Fusion inhibitors
	enfuvirtide (Fuzeon)
	Combination; Injection to suppress resistant strains of HIV

	Integrase inhibitors
	raltegravir (Isentress)
	Combination; blocks replication of the HIV integrase enzyme; side effects include diarrhea, nausea, headache and fever.

	Chemokine co-receptor inhibitors
	maraviroc (Selzentry)
	Highly effective treatment for a particular type of HIV infection called CCR5-tropic HIV-1; Side effects may include liver and cardiovascular problems, as well as cough, fever, upper respiratory tract infections, rash and abdominal pain.

	Combination
	efavirenz/emtricitabine/tenofovir (Atripla),

emtricitabine-tenofovir (Truvada), 


abacavir/lamivudine (Epzicom)


zidovudine/lamivudine/abacavir 
(Trizivir),

lopinavir/ritonavir (Kaletra, Aluvia) 

zidovudine/lamivudine (Combivir)
	Hepatoxicity and hepatic dependence noted for Truvada (2004) and Atripla (2006).  Highest marks go to Atripla, the newest drug, that promises to totally eliminate viral loads.  Hepatoxicity can be mitigated with Pegylated interferon alpha-2B (Pegasys) injections.


Source: Sanders, Tony J. Table 8 Antiviral Medicine for the Treatment of Chronic Disease. Hospitals & Asylums HA-24-4-11
Persistent generalized lymphadenopathy (PGL), swollen lymph nodes is usually the first AIDS symptom that develops and indicates that a person should begin taking antiretroviral therapy if they have not done so already.  There are many causes for PGL, swollen lymph nodes, so antibiotics are used to treat bacterial infections, and Cidofivir (Vistide), the anti-herpes for AIDS, substitute for Acyclovir (Zovirax), are the first line of defense.  The most common reason for swollen lymph nodes in the general population is the common cold.  Otherwise it is necessary to diagnose and treat the cause of the lymphatic flare up.  Coronavirus and Rhinovirus, are associated with the swollen lymph nodes of the common cold for which there are a number of OTC remedies such as Diphenhydramine (Benylin, Benadryl), Chlorpheniramine (Telachlor, Chlo-Amine, Chlor-Trimeton, Aller-Chlor), Brompheniramine (Bromphen, Nasahist B, Dimetane Extentabs), Ipratropium intranasal (Atrovent).  Flu-like symptoms were formerly effectively treated overnight with OTC Theraflu but the FDA now approves Allegra (Sanofi-Aventis), Children's Allegra (fexofenadine) and Allegra-D (fexofenadine and pseudoephedrine).  

Common AIDS Symptoms and Medicine

	Pathogen
	Symptoms
	Drug Monograph

	persistent generalized lymphadenopathy (PGL)
	Rapid enlargement of a previously stable lymph node or a group of nodes
	Begin or intensify antiretroviral therapy, causes vary, use antibiotics, Cidofivir (Vistide) is the anti-herpes for AIDS substitute for Acyclovir (Zovirax), that may be improved with Foscarnet Sodium (Foscavir) injection

	Coronavirus, Rhinovirus, Influenza A & B, Parainfluenza, Respiratory syncytial virus
	Swollen lymph nodes, cold and flu-like symptoms lasting 4 days to a week, bronchiolitis, pneumonia
	Cold remedies: Diphenhydramine (Benylin, Benadryl), Chlorpheniramine (Telachlor, Chlo-Amine, Chlor-Trimeton, Aller-Chlor), Brompheniramine (Bromphen, Nasahist B, Dimetane Extentabs) Bed rest for fevers. Flu vaccine ineffective.  OTC Theraflu, Allegra (Sanofi-Aventis) and Children's Allegra (fexofenadine) and Allegra-D (fexofenadine and pseudoephedrine); Prescription Oseltamivir (Tamiflu) and Zanamivir (Relenza).  Antibiotics for pneumonia, ampicillin (Principen), azithromycin (Zithromax), levofloxacin (Levaquin). Avoid asthma inhalers that contain corticosteroids, that suppress the immune system.  Fatal adverse events with salmeterol inhalers. Smoke jimson weed for asthma and mullein for bronchitis.

	Adenovirus, Norovirus, Echovirus and Rotavirus acquired from children


	Upper and lower respiratory tract infections (URI, LRI), conjunctivitis, diarrhea
	Rotovirus vaccine (Rotarix GlaxoSmithKline GSK) (Rotateq Merck & Co.), LigoCyte phase II intranasal norovirus, White rice water diet. Imodium (Loperamide), Immune Globulin IV for severe cases

	Salmonellosis
Salmonella spp bacteria acquired by ingesting contaminated food and water
	Severe diarrhea, fever, chills, abdominal pain and, occasionally, vomiting, contagious when shed in bile
	Hydration, white rice water diet, imodium (Loperamide), trimethoprim-sulfamethoxazole (Septra), metronidazole (Flagyl ER) 10 days max 

	Candidiasis 
Candida albicans acquired from antibiotic resistance
	Inflammation of the mouth or genitals and thick white coating on the mucous, called thrush, usually found in children.
	Antimycotics, antifungal drugs: topical clotrimazole (Fungoid Solution, Gyne-Lotrimin, Lotrimin, Lotrisone, Mycelex), topical nystatin (Mycostatin, Mykacet, Nystat-Rx, Nystop, Pedi-Dri), fluconazole (Diflucan), and topical ketoconazole (Extina, Nizoral, Nizoral A-D, Xolegel). Take metronidazole (Flagyl ER) to avoid antibiotic resistant Candidiasis

	Cryptosporidiosis
Cryptosporidium spp.

Protozoal parasite acquired from soil, bird or bat droppings
	Intestinal and bowel infection causes severe diarrhea, cramps, malnutrition and weight loss in AIDS patients
	White rice water diet,

Primary: nitazoxanide (Alinia)

Alternates: metronidazole (Flagyl ER), Trimethoprim-sulfamethoxazole (Septra)

	Cryptococcal meningitis
Cryptococcus neoformans
	Fever, hallucinations, headache, nausea and vomiting, sensitivity to light, stiff neck 
	Antimycotics: fluconazole (Diflucan), flucytosin (Ancobon), amphotericin B IV (Amphotec, Abelcet, AmBisome), Paromomycin Sulfate (Humatin)

	Tuberculosis (TB) Mycobacterium tuberculosis acquired from cough or sneeze droplets
	Only 10% develop pulmonary TB involving fever, dry cough, weight loss and abnormalities, 10% of these develop TB pleuritis that infects the lining between the lung and abdominal cavity and causes chest pain.  TB kills two out of three with untreated symptoms, death rate is 5% with treatment
	Isoniazid (Rifamate, Rifater), rifampicin (Rifadin, Rimactane, Rifamate, Rifater), pyrazinamide (Daraprim, Rifater), and ethambutol (Myambutol) for two months, then isoniazid and rifampicin alone for four months. Cured at six months (2 to 3% relapse). For latent tuberculosis, standard treatment is six to nine months of isoniazid. If the organism is fully sensitive, isoniazid, rifampicin, and pyrazinamide for two months, combination Rifater (sanofi-aventis) followed by isoniazid and rifampicin for four months, ethambutol need not be used.  Hepatoxic 

	Toxoplasmosis
Toxoplasma gondii
Spread by cat feces
	Enlarged lymph nodes, headache, mild fever, muscle pain, sore throat, in AIDS patients, retinal inflammation and seizures
	Combination - Antibiotic: sulfadiazine ie. Trimethoprim-sulfamethoxazole (Septra) and Antimalarial : pyrimethamine (Daraprim) and Antidote: leucovorin (Wellcovorin) 

Alternate: Atovaquone (Mepron)

	Varicella-zoster virus
	Chicken pox and shingles
	Measles, Mumps, Rubella and Varicella vaccine (MMRV, ProQuad, Merck & Co., Inc.) or Varicella vaccine (VARIVAX, Merck & Co.);

Cidofivir (Vistide), Acyclovir (Zovirax), Valtrex (Valacyclovir)

	Cytomegalovirus (CMV) herpes virus acquired from bodily fluids
	After long latency causes damage to the eyes, digestive tract, lungs or other organs, tumorigenic
	Cidofivir (Vistide), Acyclovir (Zovirax), Foscarnet Sodium (Foscavir) injection, topical interferon alpha-2B for eyes and epidermal eruptions

	Kaposi’s sarcoma 

human herpesvirus-8 (HHV-8)
	Bluish-red or purple bumps on the skin, caused by tumor of the blood vessel walls, may involve organs, in lung maybe bloody sputum, shortness of breath 
	topical interferon alpha-2B, Cidofivir (Vistide), Acyclovir (Zovira), Foscarnet Sodium (Foscavir) injection, intense AIDS drugs, Antineoplastic: Cisplatin (Platinol)

	Lymphomas
	Begin with painless swelling of the lymph nodes in neck, armpit or groin
	Topical or pegylated interferon alpha-2B, Cidofivir (Vistide), Acyclovir (Zovirax), Foscarnet Sodium (Foscavir) injection, Antineoplastic: Cisplatin (Platinol)


Source: Sanders, Tony J. Table 9 Antiviral Medicine for the Treatment of Chronic Disease. Hospitals & Asylums HA-24-4-11
Gastrointestinal problems and diarrhea are probably the most dangerous common manifestation of HIV/AIDS.  Adenovirus, Norovirus, Echovirus and Rotavirus acquired from children are the most common viral causes of upper and lower respiratory tract infections (URI, LRI), conjunctivitis, diarrhea.  There is a Rotovirus vaccine (Rotarix GlaxoSmithKline GSK) (Rotateq Merck & Co.) and LigoCyte is entering phase II of an intranasal norovirus vaccine clinical trial.  Home treatment for diarrhea, that tends to suppress appetite, is white rice water diet, the objective is to eat white rice boiled for the proper time in 3 parts instead of 2 parts water, and drink the excess water to keep hydrated. Imodium (Loperamide) is an effective diarrhea remedy available without prescription. Immune Globulin IV can be administered for severe cases of viral diarrhea.  It here that AIDS patients need a strong warning that antibiotics cause gastroenteritis in general and a particular condition called pseudomembranous colitis, known as antibiotic associated colitis, in particular, resulting from the proliferation of antibiotic resistant Clostridium difficile bacteria.  Metronidazole (Flagyl ER) is an antibiotic and antiamoebic that treats antibiotic associated colitis as well as antibiotic associated Candidiasis, and does not disturb the gut, it is however carcinogenic and not very effective against viruses or funguses, although it causes the least antibiotic resistance.  The most highly recommended broad spectrum antibiotic for AIDS patients against bacterial infection, while protecting the gut are sulfaminides such as trimethoprim-sulfamethoxazole (Septra).  Salmonellosis symptoms include severe diarrhea, fever, chills, abdominal pain and, occasionally, vomiting. It is caused by Salmonella spp bacteria acquired by ingesting contaminated food and water. Like all diarrheas salmonella is treated with hydration, white rice, and imodium (Loperamide), and because it has a bacterial cause trimethoprim-sulfamethoxazole (Septra) or metronidazole (Flagyl ER) 10 days max should be effective where other antibiotics only inflame the gut.  Cryptosporidiosis occurs when contaminated food or water is ingested and the Cryptosporidium spp. protozoal parasite, acquired from soil, bird or bat droppings, that grows in the intestines and bile ducts, leading to severe, chronic diarrhea in people with AIDS.  A white rice water diet, is needed. The primary treatment for Cryptosporidiosis is nitazoxanide (Alinia) and alternatively metronidazole (Flagyl ER) or Trimethoprim-sulfamethoxazole (Septra).

Candidiasis is a yeast infection that causes inflammation of the mouth or genitals and a thick white coating on the mucous, known as thrush.  AIDS is often diagnosed by dentists noting the oral condition. Candida albicans the yeast causing Candidiasis is often acquired as the result of antibiotic resistance that metronidazole (Flagyl ER) is very effective at suppressing, and is the drug of choice for the treatment of mouth infections, to prevent the otherwise nearly inevitable antibiotic resistant Candidiasis.  For the treatment of serious Candidiasis antimycotics, antifungal drugs, such as topical clotrimazole (Fungoid Solution, Gyne-Lotrimin, Lotrimin, Lotrisone, Mycelex), topical nystatin (Mycostatin, Mykacet, Nystat-Rx, Nystop, Pedi-Dri), topical ketoconazole (Extina, Nizoral, Nizoral A-D, Xolegel) and oral fluconazole (Diflucan), are used.  Cryptococcal meningitis is a common central nervous system infection, caused by a fungus Cryptococcus neoformans that is present in soil, and may also be associated with bird or bat droppings. It’s symptoms are fever, hallucinations, headache, nausea and vomiting, sensitivity to light and stiff neck. Cryptococcal meningitis is treated with antimycotics: fluconazole (Diflucan), flucytosin (Ancobon), amphotericin B IV (Amphotec, Abelcet, AmBisome), and Paromomycin Sulfate (Humatin). AIDS doesn't appear to infect the nerve cells but can cause neurological symptoms such as confusion, forgetfulness, depression, anxiety, trouble walking and AIDS dementia complex, which leads to behavioral changes and diminished mental functioning (Mayo ‘10).

Tuberculosis (TB) is the most common opportunistic infection associated with HIV, in developing nations, and a leading cause of death among people living with AIDS.  Only 10% of infected population develops symptoms.  Pulmonary TB involves fever, dry cough, weight loss and abnormalities, 10% of these develop TB pleuritis that infects the lining between the lung and abdominal cavity and causes chest pain.  TB kills two out of three with untreated symptoms, death rate is 5% with treatmentThe DOTS treatment prescribed by the world health organization is a combination of Isoniazid (Rifamate, Rifater), rifampicin (Rifadin, Rimactane, Rifamate, Rifater), pyrazinamide (Rifater), and ethambutol (Myambutol) for two months, then isoniazid and rifampicin alone for four months. TB is cured at six months with only a 2 to 3% relapse rate. For latent tuberculosis, standard treatment is six to nine months of isoniazid. If the organism is fully sensitive, isoniazid, rifampicin, and pyrazinamide for two months, combination Rifater (sanofi-aventis) followed by isoniazid and rifampicin for four months, ethambutol need not be used.  Antimalarials are hepatoxic.  Toxoplasmosis is a potentially deadly infection caused by Toxoplasma gondii, a parasite spread primarily by infected cats who pass the parasites in their stools, and the parasites may then spread to other animals.  The treatment for Toxoplasmosis involves a combination of Antibiotic: sulfadiazine ie. Trimethoprim-sulfamethoxazole (Septra) or Atovaquone (Mepron) and the Antimalarial: pyrimethamine (Daraprim) with Antidote: leucovorin (Wellcovorin). Varicella-zoster virus causes chicken pox in children and shingles in elders and AIDS patients.  There is a Measles, Mumps, Rubella and Varicella vaccine (MMRV, ProQuad, Merck & Co., Inc.) or Varicella vaccine (VARIVAX, Merck & Co.).  Shingles can also be treated with Cidofivir (Vistide), Acyclovir (Zovirax), Valtrex (Valacyclovir).  Cytomegalovirus (CMV) is a common herpes virus, that is transmitted in body fluids such as saliva, blood, urine, semen and breast milk; after long period of latency the virus resurfaces causing damage to the eyes, digestive tract, lungs or other organs and is tumorigenic.  CMV is treated with topical interferon alpha-2B for eyes and epidermal eruptions, Cidofivir (Vistide), the AIDS substitute for Acyclovir (Zovirax), and Foscarnet Sodium (Foscavir) injection if resistant.  Primary prophylaxis for CMV is Valgancicovir 900 mg po bod with food x 14-21 days for mild cases Ganciclovir 5 mg/kg IV q 12h x 14-21 days or Foscarnet (60 mg/kg IV q8h or 90 mg/kg q12h) x 14-21 days.  Post treatment suppression Valganciclovir 900 mg po once day until CD4> 100 x 6 mos. (Gilbert et al '15: 160). 

Cancers common to HIV/AIDS are Kaposi’s sarcoma and lymphoma.  Kaposi's sarcoma is a tumor of the blood vessel walls caused by human herpesvirus-8 (HHV-8). Although rare in people not infected with HIV, it's common in HIV-positive people. Kaposi's sarcoma usually appears as pink, red or purple lesions on the skin and mouth. In people with darker skin, the lesions may look dark brown or black. Kaposi's sarcoma can also affect the internal organs, including the digestive tract and lungs. The initial treatment is to intensify AIDS drugs, apply topical interferon alpha-2B on epidermal eruptions, Acyclovir (Zovira), then Cidofivir (Vistide) and then Foscarnet Sodium (Foscavir) injection, before taking toxic antineoplastics. Lymphomas usually begin in the lymph nodes with a painless swelling of the lymph nodes in the neck, armpit or groin. Lymphoma occurs when B or T cells acquire changes that allow them to grow uncontrollably. The abnormal cells accumulate in the lymphatic system.  There are two types of lymphoma: Hodgkin and non-Hodgkin lymphoma. The majority of Hodgkin lymphomas are classical Hodgkin lymphomas, which consist of characteristic cells called Reed-Sternberg cells. Another much more rare type of Hodgkin lymphoma is nodular lymphocyte-predominant Hodgkin lymphoma.  The most common are B cell cancers called diffuse large B cell lymphoma and follicular lymphoma. Other B cell non-Hodgkin lymphomas include Burkitt lymphoma, immunoblastic large cell lymphoma, precursor B-lymphoblastic lymphoma, and mantle cell lymphoma. T cell non-Hodgkin lymphomas include mycosis fungoides, anaplastic large cell lymphoma, and precursor T-lymphoblastic lymphoma.  To treat cancer intensify AIDS drugs, take Cidofivir (Vistide) and then Foscarnet Sodium (Foscavir) and pegylated interferon alpha-2B (Pegasys) injections. The first resort intravenous antineoplastic therapy, that can be used alone or in combination to treat most cancers, is Cisplatin (Platinol), that contains the precious metal platinum.  Localized Kaposi's sarcoma, Castleman's disease and body cavity lymphoma lesions respond to radiotherapy laser surgery or intralesional chemotherapy.  Castleman's disease responds to gancivloir and valganciclovir (Gilbert et al '15:161). 
5.3 Pelvic Disease
A surgical emergency must be ruled out in women with acute pelvic pain.  The differential diagnosis of acute pelvic pain can be pregnancy related, abortion or ectopic pregnancy, disorders of the uterus and cervix, cervicitis, endometritis, degenerating myoma.  Disorders of the adnexa: salpingitis, tuboovarian abscess, endometriosis/emdometrioma, torsion, ruptured follicular/corpus luteal cyst, ovarian hypserstimulation, degenerating ovarian tumor.  Genitourinary: cystitis, pyelonephritis, nephrolithiasis.  Gastointestinal: appendicitis, dierticulitis, cholecystitis, cholelithiasis, gastroenteritis, bowel obstruction, inflammatory bowel disease, irritable bowel syndrome and pancreatitis.  Musculoskeletal disorders, hernia and acute porphyria can also cause acute pelvic pain.  Ovarian torsion occurs when the adnexal structures twist on themselves.  It is most common in reproductive age women.  Adnexal mass, most commonly teratoma, predisposes women to torsion.  Unilateral lower abdominal and pelvic pain often comes and goes, nausea and vomiting.  Diagnosis requires laparoscopy or laparotomy.  Transvaginal U/S + Doppler flow may evaluate ovarian blood flow.  Surgical treatment is to untwist or  adnexectomy.  Ovarian cysts can be follicular cysts or corpus luteum cysts.  Follicular cysts are caused by gonadotropin stimulation and follicle growth.  Pain is caused by rupture.  Diagnosis is bimanual exam and vaginal U/S/  Treatment is observation and oral contractive pills.  Corpus luteum cysts undergo a small amount of bleeding.  Hemorrhagic corpus luteal cyst may result from cyst rupture with intraperitoneal bleeding.  Pelvic pain and menstrual irregularities result.  Diagnosis is bimanual exam and vaginal U/S.  Treatment is laparoscopy or laparotomy with cystectomy.  Theca lutein cysts occur during pregnancy from gonadotropin stimulation, is often bilateral.  Treatment is observation.  History is taken.  Pain: onset, quality, duration, location, exacerbating/relieving factors).  Last menstrual period: normal, q28d with 3-5 days of bleeding.  Fever or chills with temperature >38.3°C or 100.9°F.  Nausea and vomiting affecting appetite, bowel movements, hematochezia and melena.  Urinary symptoms such as dysuria, frequency, urgency and hematuria.  Vaginal bleeding.  Physical exam looks for guarding, rebound, area of tenderness, pelvic exam adnexal or cervical motion tenderness or masses and speculum exam looks for bleeding.  Lab evaluation CBC, electrolytes, PT, PTT, UA, hCG, amylase, lipase and LFTs.  Imaging by vaginal U/S, CT of abdomen and pelvis, obstructive series and IV pyelogram (Wright et al '03:179-181)
Sexual assault victim evidence samples of vaginal secretions, saliva, public hair, scalp hair, fingernail scraping, and clothing are taken for Wood's lamp exam for semen.  Gonococcal infections occur in 6-12%, syphilis in 3%.  In the initial exam and in the two-week follow-up exam the sexual assault victim is tested for Neisseria gonorrhoeae, Chlamydia trachomatis, bacterial vaginosis, Candida and Trichomonas and hCG.  In the 12 week follow up the victim is tested for VDRL, HIV and Hepatitis B virus.  Prophylaxis is Hepatitis B vaccine, Hepatitis immune globulin 0.06 mL/kg IM x 1, Ceftrizaone (Rocephin) 125 mg bid x 7 days, metronidazole (Flagyl) 2 g PO x 1, emergency contraception, offer HIV prophylaxis  Acquisition of HIV low, prophylaxis may be offered Zidovudine (Retrovir) 300 mg bid or 200 mg tid, and lamivudine (Epivir, Epivir-HBV) 150 g bid or Didanosine (Videx) 200 mg bid and stavudine (Zerit) 40 mg bid.  The victim may develop rape trauma syndrome.  In the acute phase individual's coping mechanisms paralyzed (hours to days).  In the organization phase develops phobias, flashbacks (months to years) with social work and sexual assault counseling (Wright et al '03: 203-204). 
Chronic pelvic pain lasts for >6 months.  The differential diagnosis.  Gynecologic: endometeriosus, pelvic infections, leiomyoma, adhesions, adenomyosis, pelvic congestion and ovarian remnant.  Musculoskeletal: nerve entrapment, myofascial pain, arthritis, disk disease, hernia, and scoliosis. Urologic: interstitital cystitis, urethral syndrome, UTI, nephrolithiasis, and detrusor overactivity.  GI: cholelithiasis, irritable bowel syndrome, inflammatory bowel disease, diverticulosis, peptic ulcer disease, chronic appendicitis, and colorectal carcinoma.  Psychological: depression, somatization, physical abuse, sexual abuse and substance abuse.  Pelvic congestions results from dilation of pelvic veins and is treated by hysterectomy or embolization.  Adhesions resulting from previous surgery or infection are treated by adhesiolysis.  Ovarian remnant syndrome, a fragment of varian tissue left in place after oophorectomy is diagnosed by low serum FSH and treated by surgical excision.  Adenomyosis is endometrial tissue in myometrium and treated by hysterectomy.  Urologic causes can be interstitial cystitis: urgency, bladder discomfort, pain associated with bladder filling.  Diagnosis is by cytoscopy or based on symptoms.  Treatment is pentosan polysulfate sodium (Elmiron) 100 mg PO tid, or intravesical dimethyl sulfoxide.  Musculoskeletal causes can be myofascial pain or nerve entrapment.  Myofascial pain is pain or spasm in areas overlying muscles such as obturator internus, levators, and piriformis; treatment is physical therapy.  Nerve entrapment is entrapment of genitofemoral or ilioinguinal nerve often after Pfannenstiel incision; treatment is 1% lidocaine injection.  Examine the abdomen for pain, scars, hernias and bowel sounds.  Vaginal exam for masses and pain.  Rectovaginal exam for guaiac and uterosacral nodularity.  Trigger points such as the obturator internus and levator ani.  Musculoskeletal and neurologic exams.  Diagnostic exam is guided by history, gonorrhea/chlamydia cultures, pscyhological testing (Minnesota Multiphasic Personality Inventory, Beck inventory), Lab: CBC, UA, urine culture, ESR, C-reactive protein (inflammation), imaging by U/S and CT.  If no obvious etiology discovered, consider laparoscopy.  4% of patients who undergo lapparoscopy have no evidence of pathology.  If endometriosis is suspected, consider empiric GnRH agonist treatment if no response to oral contraceptive pills (Wright et al '03: 184-187).
Pelvic inflammatory disease (PID) is a major cause of infertility and ectopic pregnancy.  PID is an infection of the female upper genital tract.  There are about 1 million cases annually.  Etiology is a poly-microbial infection of Chlamydia trachomatis, Neisseria gonorrhoeae, anaerobes.  Silent PID may be asymptomatic.  The infection may ascend from the cervix and vagina increasing risk to uterus.  99% of patients exhibit lower abdominal pain, 60% vaginal discharge, 40% irregular bleeding, 34% fever, 20% urinary symptoms, and 10% vomiting.  CDC recommends treatment if lower abdominal tenderness, adnexal tenderness and cervical motion tenderness are present.  Examination is made for vital signs, specifically temperature >38.5°C (101.3°F), abdominal exam for lower abdominal tenderness, pelvic exam for adnexal tenderness, masses, cervical motion tenderness.  Speculum eam and wet prep of discharge for C. trachomatic and N. gonorrhoeae.  Laparoscopy is the gold standard for diagnosis, but is rarely required.   Lab values are hCG, UA, ESR CRP, VDRL HIV, HbsAg, hepatitis C, leukocytosis (CBC), TBS (tuboovarian abscess, sedimentation rate, C-reactive protein is non-specific and rarely needed.  Differential diagnosis is pregnancy complications, ectopic pregnancy, GI appendicitis, diverticulitis and cholecystitis, urinary cystitis, pyelonephritis, nephrolithiasis.  Indications for hospitalization are Tuboovarian abscess, pregnancy, adolescents, HIV or peritonitis. Tuboovarian abscesses result from PID, often following recurrent episodes of PID.  Diagnosis is adnexal mass on exam, confirmed by U/S.  Treatment is similar to PID must long-term resolution may require percutaneous aspiration or operative removal.  Fitz-Hugh-Curtis syndrome is perihepatic inflammation by intra-abdominal spread.  Long-term sequelae are infertility, ectopic pregnancy, and chronic pelvic pain. The outpatient regimen is doxycycline (Monodox, Periostate, Vibramycin) 100 mg PO bid x 14 d + Ceftiaxone (Rocephin) 25 g IM x 1 or Cefoxitin (Mefoxin) 2 g IM x 1 + Probenecid (Benemid, Probalan) 1 g PO x 1 or parenteral Ceftizoxime or cefotaxime (Claforan) + metronidazole (Flagyl) 500 mg PO bid x 14 days.  There are two inpatient regimens.  Regimen A: Doxycycline 100 mg IV/PO bid + Cefotetan (Cefotan) 2 g IV bid, or Cefoxitin 2 g IV q6h.  Discontinue 24 hours after clinically improved, continue doxycycline for 14 days.  Regimen B Clindamycin (Cleocin) 900 mg IV q8h and Gentamycin (Garamycin) 2 mg/kg load then 1.5 mg/kg q8h (qd dosing) (Wright et al '03: 219-222). 
Ectopic pregnancy is the implantation of fertilized ovum outside of the uterus, it can be a life-threatening emergency. Incidence is 16 per 1000 pregnancies with a fatality rate of 3.8 per 10,000 ectopic pregnancies.  95-97% occur in the fallopian tube, ampulla and isthmus most common.  Combined intrauterine and extrauterine pregnancies (heterotropic) occur in 1 in 30,000 gestations.  Risk factors are tubal damage, PID, salpingitis isthmica nodosa, prior tubal surgery, diethylstilbesterol exposure, 10-20% chance with previous ectopic pregnancy, failed tubal ligation, pregnant with IUD, or infertility drug clomiphene, human menopausal gonadotropins, in vitro fertilization.  Physical examination of vital signs tachycardia, hypotension, orthostatics, fever (5-10%), abdominal tenderness 70-95%, guarding, rebound, and pelvic exam with adnexal mass palpable in 50%.  Ectopic pregnancies have lower hCG than intrauterine pregnancies (IUPs).  Normal pregnancies have 66% increase in hCG q48h.  Abnormal pregnancies (nonviable IUP, ectopics) do not have similar increase in hCG.  Serial hCG measurements (q48h) followed to diagnosis ectopic pregnancy.  Identifying IUP by U/S rules out an ectopic gestation.   Progesterone level <5 mg/mL identifies nonviable gestation with 100% specificity.  Laparoscopy is the definitive method of diagnosis.  Surgical management is by linear salpingostomy (procedure of choice) or salpingectomy.  Hemodynamically stable patients candidates for laparoscopy.  Medical treatment is single dose methotrexate in 80-90% of patients.  Decline of 15% in hCG should be noted between days 4 and 7 after administration.  All Rh (-) patients require Rh imunoglobulin (RhoGAM) (Wright et al '03: 191-194).
Endometriosis is characterized by the presence of endometrial tissue in exta-uterine locations, most commonly near the ovaries, on the uterosacral ligaments, rectovaginal septum and pelvic peritoneum.  It is most common between ages 25 and 35 years with an incidence of 10% of reproductive age women who comprise 25-35% of infertile women.  There are three etiological theories.  Retrograde menstruation (Sampson) that spreads endometrial tissue into the peritoneal cavity.  Coelmoic metaplasia is the transformation of coelomic epithelium into endometrial tissue.  Vascular/lymphatic spread is by vascular and lymphatic channels.  Endometrial implants composed of endometrial glands, and stroma, hemorrhage.  Common locations of implants are ovary, anterior and posterior cul-de-sacs, uterosacral ligaments, broad ligaments, rectosigmoid, and appendix.  Implants are responsive to ovarian steroids.  Pelvic exam for uteroscacral nodularity, fixed or retroverted uterus and enlarged ovaries.  Diagnostic evaluation is by laparoscopy direct visualization, U/S or MRI can identify endometriomas.  Treatment is based on complaint (infertility or pain).  For infertility the surgical treatment is use however the value of treating mild endometriosis to improve fertility is uncertain.  Pain is initially managed with medical treatment.  There are three surgical treatments conservative, presacral neurectomy and hysterectomy.  Conservative: laparoscopy with laser ablation, excision or fulguration of implants with lysis of adhesions.  Presacral neurectomy or laprascopic uterosacral nerve ablation considered.  Hysterectomy with bilateral salpingo-oophorectomy is definitive treatment.  All available medical treatments are similar in efficacy.  RnRH agonists: gonadotropin suppression results in hypoestrogenic state.  Treatment is limited to 6 months to prevent bone loss.  Leuprolide (Lupron) 3.75 mg IM every month, Goserelin (Zoladex) 3.6 mg SC every month, Estrogen and progesterone add back therapy is with conjugated equine estrogen, 0.625 mg, and medroxyprogesterone acetate (Provera) 25 mg qd.  Progesteronal agents for endometrial decidualization and implant atrophy are medroxyprogesterone acetate 30 mg PO qd, oral contraceptive pills cause endomentarial decidualization, continuous hormonal therapy without placebo interval may be beneficial.  Danazol 400 mg PO bid inhibits LH and FSH surges and steroidogenesis, androgenic side-efects.  Recurrence is 20% after one year of surgery and 405 at 5 years for medical management (Wright et al '03: 195-198).  
The term endometrioma has been used to describe an isolated collection of endometriosis involving an ovary that is large enough to be considered a tumor of described as "mulberry" or "raspberry" that may reach 15 to 20 cm in size and filled with a chocolate-appearing fluid, which is primarily old blood "chocolate cysts".  The term adenomyosis refers to endometrial implants found deep within the uterine wall.   Endometriosis and adenomyosis are benign conditions that have different clinical courses.  Endomentriosis is progressive leading to ever increasing symptoms and damage that must be treated with medical and surgical therapies.  Adenomyosis is confined to the uterus and presents as progressive dysmenorrhea and menorrhagia.  The diagnosis of endometriosis may be suspected clinically and strongly supported by findings at laparaoscopy or laparotomy, but histologic confirmation of endometriosis is needed to make a definitive diagnosis  It is estimated that 1% to 2% of women in the general population have endometriosis and that this rate increases to 30% to 50% in infertile women.  Endometriosis occurs primarily in women in their 20s and 30s.  Endometriosis is less commonly described amongst post-menopausal women.   A first-degree relative of a woman with endometriosis has an approximately 7% chance of being similarly affected.  Beneficial treatment has been obtained using combined estrogen and progestin oral contraceptive agents.  Progestins alone have also been administered by both the oral and parenteral routes (e.g., Provera (medroxyprogesterone acetate) 20 to 40 mg/day; Depo-Provera (depomedroxyprogesterone acetate) 100 mg IM every 2 weeks, then 200 mg monthly after 8 weeks.  Danazole provides relief from symptoms in approximately 80% of patients, with symptoms recurring in 5% to 20% of patients within one year after discontinuing medication.  Gonadotropin-releasing hormone (GnRH) agonists such as monthly or quarterly leurpolide acetate (Lupron) injections, Nafareclin acetate nasal spray and monthly injected goserelin acetate have also been successfully used to down regulate the pituitary gland.  
Conservative surgery includes excision, cauterization or ablation (by laser or electrocoagulation) of visible endometriotic lesions, and preservation of the uterus and other reproductive organs to allow for a possible future pregnancy, with pregnancy rates of 60%, 50% and 40% for mild, moderate and severe disease.  Extirpative surgery for endometriosis is reserved only for cases in which the disease is extensive.  Definitive surgery includes total abdominal hysterectomy, bilateral salpingo-oophoretomy, lysis of adhesions, and removal of endometriotic implants. Adenomyosis are islands of endometrial tissue within the myometrium, resulting in a tender, symmetrically enlarged, "boggy" uterus.  Menses are especially uncomfortable.  The diagnosis is made only by histologic examination of a hysterectomy specimen.  Pelvic heaviness or a change in abdominal contour should raise the possibility or large leiomyomata or intra-abdominal neoplasia. Therapy with non-steroidal anti-inflammatory agents is generally so successful that, the diagnosis of primary dysmenorrhea should be reevaluated.  NSAIDs, which are prostaglandin-synthetase inhibitors, are used, including 500 mg of mefenamic acid (Ponstel) followed by 250 mg every 4 to 6 hours, 1200 to 1600 mg of ibuprofen (Motrin) followed by 600 to 800 mg three times a day, or 150 mg of diclofenac (Voltaren) followed by 75 mg three times a day.  Over-the-counter dosages of ibuprofen or other NSAIDs may be used in many patients with milder symptoms  (Beckman '02: 397-410).
Urinary incontinence is abnormal urine loss in relation to normal values of 7-8 voids/day, excreting 1500-2500mL/day urine, largest void 400-600 mL, average void 250 nL.  Urine may be studied by cystoscopy or urethroscopy.  Subtracted cystometry measures intravesical pressure and intrabominal presure to determine detrusor pressure.  Bladder filled and provocation with coughing performed.  Stress incontinence, urine loss with provocation.  Differential diagnosis of urinary incontinence is transurethral or extraurethral.  Transurethral causes are genuine stress incontinence such as bladder neck displacement, intrinsic sphincteric deficiency, combined, Detrusor overactivity, instability and hyperreflexia, mixed incontinence, urinary retention with overflow, urethral diverticulum, congenital urethral abnormalities, and functional and transient incontinence.  Extraurethral causes are congenital such as ectopic ureter, blader exstrophy, or other, or fistulas, ureteric, vesical, urethral, or complex.  Detrusor overactivity: detrusor contractions result in urine loss without provocation.  Unintentional detrusor contractions result in incontinence.  Detrusor hyper-reflexia if neurologic disorder, detrusor instability if no neurologic abnormality.  Leak-point pressure is the intra-vesical pressure when stress incontinence occurs.  Timed-voidings start at frequent intervals (hourly).  The patient should void whether she has to or not.  Aft 1 successful week increase voiding schedule by 15 minute intervals.  Drug therapy is Propantheline bromide (Pro-Banthine) 155-30 mg PO qid, Hyoscyamine sulfate (Levsin) 0.125-0.25 mg PO q4-6h, Hyoscyamine sulfate extended release (Levsin) 0.375 mg PO bid, Oxybutynin chloride (Ditropan) 5-10 mg PO tid-qid.  Dicyclomine hydrochloride (Bentyl) 20 mg PO qid, and Tolertodine (Detrol) 102 mg PO bid.  Reversible causes o of incontinence are delirium, infection, atrophic vaginitis, drugs (sedatives, anticholinergics, alpha antagonists), psychological, excessive urine production, restricted mobility, and fecal impaction.  Stress urinary incontinence occurs when increased intra-abdominal pressure raises intra-vesical pressure above urethral closure pressure with urine loss.  Etiology is bladder neck displacement or intrinsic sphincteric deficiency.  Diagnosis of incontinence is made when intra-abdominal pressure increases.  Initial treatment is muscle-strengthening exercises, 30% are cured with Kegel exercises performed for 5 seconds, 15-20x/day, must be properly instructed.  All postmenopausal patients with stress urinary incontinence are placed on estrogen (HRT).  If muscle strengthening fails surgery may be undertaken.  Retropubic urethropexy is the surgical treatment of choice for bladder neck displacement.  Sling procedures (transvaginal taping, TVT) is the treatment of choice for intrinsic sphincteric deficiency. Peri-urethral injections are the treatment for intrinsic sphincteric deficiency.  Collagen injected peri-urethrally (Wright et al '03: 252).  
Pelvic relaxation describes a loss of uterine support, paravaginal tissue support, bladder wall and urethrovesicle angle support and support overlying the distal rectum that is common in the elderly.  Loss of adequate support for the pelvic organs may be manifest by descent or prolapse of the urethra (urethral detachment or urethrocele), bladder (cystocele) or rectum (rectocele).  Herniation at the top of the vagina (enterocele) can also occur.  Cystocele is when anterior vaginal wall prolapse results in acystocele or urethrocele resulting in urgency, frequency, incontinence, incomplete bladder emptying and pelvic pressure.  In the physical exam on blade of speculum is placed against the posterior vaginal wall causing the anterior wall bulge when bearing down. Infected Skene's gland or urethral diverticula must be excluded.  Kegel exercises, estrogen replacement and pessary are prescribed.  Surgical intervention is anterior colporrhapy to repair rectocele if also present.  Rectocele is when the posterior vaginal wall prolapse causes constipation, difficulty in defecating, pressure on vagina helps defecation.  In the physical exam one blade of the speculum is placed against the anterior vaginal wall causing the posterior wall to bulge when bearing down.  Kegel exercises, estrogen replacement and pessary are prescribed.  Surgical interventions is posterior colporrhapy and perineorrhaphy to repair cystocele if  also present.  Enterocele is herniation of the small bowel most commonly involving the posterior vaginal wall near the vaginal fornix causing pelvic pressure, heaviness, and a sense that something is falling out.  In the physical exam there is a bulge where the enterocele is located usually the posterior vaginal wall. Management is usually surgical transvaginal enterocele repair whereby the enterocele is incised, contents reduced, and enterocele sac ligated with purse-string suture (Wright et al '03: 253-255). 
Uterine prolapse is when the uterus and cervix protrude downward into the vagina causing pelvic pressure, heaviness and a sense that something is falling out.  Physical exam visualizes the unterine descent and identifies any ulcerated areas.  Kegel's exercises, estrogen replacement and pessary are prescribed.  Vaginal hysterectomy or colpocleisisis surgery is performed if no longer sexually active.  Loss of support for the uterus can lead to varying degrees of descent of the uterus (uterine prolapse).  When the uterus descends beyond the vulva, it is termed procidentia.   Loss of tissue support can also result in prolapse of the vaginal vault in patients who have had a hysterectomy.  A common complaint of patients with a cystocele or urethrocele is urinary incontinence.  If there is loss of normal innervation and control of bladder function involuntary bladder contraction or bladder atony may result, leading to urgency and overflow incontinence.  The degree of prolapse is graded in centimeters above (negative) or below (positive) the hymen. The degree of pelvic relaxation is often rated on a 1 to 3 scale based on the descent of the structure.  When descent is limited to the upper two thirds of the vagina, it is said to be first degree.  Second-degree prolapse is present when the structure approaches the vaginal introitus.  Descent of the structure to the outside of the vaginal opening (such as the body of the uterus in the case of procidentia) is classified as a third-degree defect.  The extent of urethral detachment is commonly referred to as urothrocele.  A number of surgical techniques have been developed to treat urinary incontinence (Beckman et al '02: 385-392).  Vaginal vault (posthysterectomy) prolapse happens when the vaginal cuff descends into the vagina causing pelvic pressure, heaviness and a sense that something is falling out.  Pessary is often unsuccessful.  Surgical treatment is sacrospinous ligament fixation or sacral colpopexy (Wright et al '03: 253- 256)
The Mayo Clinic reports that many factors can weaken pelvic floor muscles, including pregnancy, childbirth, surgery, aging, excessive straining from constipation or chronic coughing, and being overweight.  Kegel exercises benefit minor leaks of a few drops of urine while sneezing, laughing or coughing (stress incontinence) or strong, sudden urge to urinate just before losing a large amount of urine (urinary incontinence) or leaks of stool (fecal incontinence).  Kegel exercises can be done during pregnancy or after childbirth to try to prevent urinary incontinence. Keep in mind that Kegel exercises are less helpful for women who have severe urine leakage when they sneeze, cough or laugh. Also, Kegel exercises aren't helpful for women who unexpectedly leak small amounts of urine due to a full bladder (overflow incontinence).  Find the right muscles. To identify your pelvic floor muscles, stop urination in midstream, those are the right muscles. Once pelvic floor muscles are identified do the exercises in any position, although lying down is easiest at first.  Perfect technique. Tighten pelvic floor muscles, hold the contraction for five seconds, and then relax for five seconds. Try it four or five times in a row. Work up to keeping the muscles contracted for 10 seconds at a time, relaxing for 10 seconds between contractions.  Maintain focus. For best results, focus on tightening only pelvic floor muscles. Be careful not to flex the muscles in abdomen, thighs or buttocks. Avoid holding breath. Instead, breathe freely during the exercises.  Repeat three times a day. Aim for at least three sets of 10 repetitions a day. Don't make a habit of using Kegel exercises to start and stop urine stream. Doing Kegel exercises while emptying bladder can actually lead to incomplete emptying of the bladder increasing the risk of a urinary tract infection.
Müllerian anomalies result from abnormal fusion of canalization of the Müllerian ducts in 2-3% of vaginal deliveries.  Classification is in seven types.  Hypoplasia/agenesis, unicornate, didelphus, bicornuate, septate, arcutate and DES related.  They are often asymptomatic but can cause spontaneous abortion, ectopic pregnancy, preterm labor, IUGR, abnormal fetal lies, uterine rupture.  Diagnosis is by hysterosalpingogram and lapparascopy or MRI.  Women with a history of DES exposure in utero are at increased risk of müllerian anomalies and clear cell carcinoma of the vagina.  Leiomyoma are also called fibroids and myomas.  They are a benign smooth muscle tumor that affect 25% of reproductive age women.  Risk factors are reproductive age, estrogen, obesity and black race.  Estrogen stimulates tumor growth.  Histology is sharply demarcated, whorled bundles of smooth muscle.  Location in the uterine corpus is most common, may occur in uterine ligaments, lower uterine segment or cervix.  May be subserousal, submucosal or intramural. Degenerative changes are red (carneous) degeneration that occurs secondary to infarction and results in acute pain.  The degeneration is malignant (sarcomatous) in <1%.  There are several benign variants.  IV leiomyomatosis occurs when benign smooth muscle invades vascular channels.  Leiomyomatosis peritonealis is the dissemination of benign nodules into peritoneal cavity.  Benign metastasizing leiomyoma is when benign uterine leiomyomas spread to distant sites.  Definitive treatment is by hysterectomy.  Myometomy may be performed on patients who desire future childbearing, hysteroscopy, laprascopy and laparotomy will be needed.  Alternative treatment is uterine artery embolization that causes a 40-70% reduction in size of myomas with a success rate of 85-98%.  Pain from necrosis is common after the procedure (Wright et al '03: 188-189).
Cervicitis can be cause by Neisseria gonorrhoeae and Chlamydia trachomatis for which a DNA probe assay of culture can be done.  Chlamydia is the most frequent and co-infection is common.  Cervix is friable and erythematous.  Mucopus in endocervix with >10 polymorphonuclear leukocytes in the high-power field on miscroscopy.  Testing should also be offered for syphilis, HIV, hepatitis and wet prep.  Cervicitis may be presumptively treated for N. gonorrhoeae and C. trachomatis with Azithromycin (Zithromasx, Zithromax Z-Pak) with Ceftriaxone most commonly used.   Recommended treatment for Chlamydia is Azithromycin (Zithromax) 1 g PO x 1 or Docycycline (Monodox, Periostate, Vibramycin) 100 mg PO bid x 7 d.  Alternately Erythromycin base (E-Mycin, EES, Ery-Tab, Eryc, EryPed, Ilosone) 500 mg qid x 7d, Erythromycin ethylsuccinate (EES) 800 mg qid x 7 d, Ofloxacin (Floxin) 300 mg PO bid x 7d, Levofloxacin (Levaquin) 500 mg PO qd x 7d.  Gonorrhea treatment is Ceftriazone (Rocephin) 125 mg IM x 1, Cefixime (Suprax) 400 mg PO x 1, Ciprofloxacin (Cipro, Cipro XR) 500 mg PO x 1, Ofloxacin 400 mg PO x 1, Levofloxacin 250 mg PO x 1 or Spectinomycin (Trobicin) 2 g IM x 1 (Wright et al '03: 217- 218).
Discharge from the vagina is normal and not all discharges from the vagina indicate infection.  Asymptomatic women produce, on the average, approximately 1.5 g of vaginal fluid per day.  Normal vaginal secretions have no odor.  Vaginal secretions arise from several sources.  The majority of the liquid portion consists of mucus from the cervix.  A very small amount of moisture is contributed by endometrial fluid, exudates from accessory glands such as the Skene's and Bartholin's glands, and from vaginal transudate.  After puberty increased levels of glycogen in the vagina tissues favor the growth of lactobacilli (Doderlein's bacilli) in the genital tract.  These bacteria break down glycogen to lactic acid, lowering the pH from the 6 to 8 range, which is common before puberty (and after menopause) to the normal vaginal pH range of 3.5 to 4.5 in a reproductive aged woman.  In addition to lactobacilli, a wide range of other aerobic and anaerobic bacteria may normally be found in the vagina at concentrations of 108 to 109 colonies per milliliter of vaginal fluid.  A ratio of 5:1 anaerobic:aerobic bacteria is normal. Increased vaginal discharge is associated with an identifiable microbiologic cause in 80% to 90% of cases.  Most vaginal infections are caused by three infective agents : synergistic bacteria (bacterial vaginosis, nonspecific vaginitis), fungi (candidiasis), and protozoa, such as Trichomonas vaginalis (trichomoniasis).  Bacterial infections account for approximately 50% of infections, whereas candidiasis and Trichomonas account for roughly 25% each.   Cervical cultures of Chlamydia trachomatis and Neisseria gnorrhoeae may be present but Gardnerella vaginalis is the most common organism found.  Treatment is with Metronidazole (Flagyl) 500 g PO bid x 7d with 95% cures, Metronidazole gel 0.75% 1 applicator qd x 5 d. or Clindamycin (Cleocin) 2% cream 1 applicator qhs x 7 days.  
Bacterial vaginosis is diagnosed by the presence of any 3 of the following 4 criteria: (1) homogeneous discharge, (2) pH greater than 4.5, (3) positive whiff test 'musty' or 'fishy' odor, and (4) presence of clue cells – vaginal epithelial cells with adherent bacteria found in >20%.  Bacterial vaginosis may be treated with oral metronidazole (Flagyl 400 mg twice a day for 7 days) or by intravaginal creams, using metroinidazole (MetroGel) 0.7% vaginal gel twice daily for 5 days  or clindamycin (Cleocin) 2% vaginal cream once a day for 7 days or a 100 mg suppository at bedtime for 3 consecutive nights.  Trichomonas produces a profuse vaginal discharge with foul odor, vulvar pruritus and a strawberry-appearing cervix.  Trichomonas vaginalis discharge has a pH of 6-7 is diagnosed motile protozoa in yellow gray homogenous discharge from a strawberry cervix.  Treatment of Trichomonas is by oral metronidazole, 1-day therapy, with 2 g orally, generally gives a 90% cure rate.  Treatment with 400-500 mg twice a day for 7 days or 200-250 mg three times a day for 7 days or gives comparable results . Candida infections generally do not coexist with other infections and are not considered to be sexually transmitted even though 10% of male partners have concomitant penile infections. Approximately 90% of "yeast" infections are caused by Candida albicans with less than 10% caused by Candida glabrata, Candida tropicalis, or Torulopsis glabrata.  Candidiasis is more likely to occur in women who are pregnant, diabetic, obese, immunosuppressed, on oral contraceptives or corticosteroids, or have had broad-spectrum antibiotic therapy.  The most common complaint for women with candidiasis is itching, although up to 20% of women may be asymptomatic, a thick adherent "cottage cheese" discharge with a pH of 4 to 5 is generally found  This discharge is odorless.   The diagnosis is confirmed by the identification of hyphae and buds in wet mounts of vaginal secretions made with 10% KOH solution.  Treatment of Candida infections is primarily with the topical application of one of the the synthetic imidazoles such as Butoconazole (Femstat), Clotrimazole (Mycelex, Gune-Lotrimin, athlete's foot crème), Miconazole (Monistat), Terconazole (Terazol), Tiocazole (Vagistat, Monistat-1) or oral Fluconazole (Diflucan 150 mg PO x 1 or Boric acid 600 mg intravaginally bid.  These agents give good cure rates after 3 to 7 days.  Resistant strains of C. tropicalis or T .glabrata should be identified with vaginal culture and may respond to therapy with terconazole or gentian violet.  For recurrence or resistance. Ketoconazole 100 mg twice daily for 10 days can be effective. Victims of sexual assault often present with desquamative inflammatory vaginitis where there is a relative absence of lactobacili and overgrowth of gram-positive cocci, usually streptococci.  Vaginal pH is greater than 4.5.  Initial therapy is Clindamycin cream 2% applied daily for 1 week. Atrophic vaginitis is a thinning of vaginal epithelium due to estrogen deficiency.  Management is 0.01% estrogen 2-4 g qd x 1-2 weeks, decrease by 50% for 1-2 weeks then 1 g 1-3 x a week for maintenance therapy (Wright et al '03: 213- 216).
Women suffer urinary tract infections (UTI) roughly 10 times more often than men.  Approximately 15% of women experience at least one urinary tract infection in their lifetime.  Most urinary tract infections in women ascend from bacterial contamination of the urethra.  Treatment is simple and generally successful.  Hydration, urinary acidification (with ascorbic acid, ammonium chloride, or acidic fruit juices, and urinary analgesics (Pyridium pheazopyridine hydrochloride) are helpful in most cases.  Antibiotic therapy should be instituted.  Nitrofurantoin (Macrodantin) produces good urinary antibiosis without undue alteration of other flora, although it is not effective against Proteus infections.  Antibiotics such as ampicillin, tetracycline and trimethoprim-sulfamethoxazole (Septra, Bactrim) produce good coverage in the urinary tract but risk more alteration of vagina or intestinal flora.  Vaginal yeast infections may result from these antibiotic treatments.  When pyelonephritis is suspected, aggressive antibiotic therapy with cephalosporins such as Keflex (Cephalexin) or Duricef (Cefadroxil) is indicated.  Patients who have been treated for urinary tract infections should have a follow urinalysis and culture done 10 to 14 days after the initial diagnosis (Beckman et al '02: 357-364, 393) and re-treated with metronidazole, 400 mg twice daily, if not used first.   Certain Lactobacillus strains, including L. rhamnosus GR-1 and L. fermentum RC 14, will colonize the vagina after being taken orally.  Though evidence is not yet conclusive, some clinical trials have shown that certain lactic acid bacteria, including L. acidophilus, L. rhamnosus GR-1, and L. fermentum RC-14 can prevent vaginitis (Huffnagle ’07: 161, 162) (Elvin-Lewis ’77: 315-316).  
Common vulva disorders are Bartholin's gland infections, nonneoplastic epithelial disorders, vestibulitis, essential (idiopathic) vulvodynia, and other vulvar diseases. Bartholin's glands open at 5 and 7 o'clock between hymen and labia minora, enlargement can be caused by cyst, abscess or carcinoma  Management in symptomatic cysts is observation.  Abscesses/symptomatic cysts are treated with drainage (marsupialization or Word catheter for 4-6 weeks).  Nonneoplastic epithilial disorders used punch biopsies for diagnosis.  Lichen sclerosus is epithelial thinning, fibrosis and edema.  On inspection the vulva is white, thin, paper-like appearance, with ulcers, fissures and agglutination.  Diagnosis is biopsy.  Treatment is high-potency topical corticosteroids bid for 2-3 days, then daily until symptoms resolve.  Squamous cell hyperplasia is an epithelial thickening.  Upon inspection the vulva has gray or white lesions with acanthosis, mild hyperkeratosis.  Diagnosis biopsy.  Treatment is medium-strength topical corticosteroids bid until symptoms improve, then daily until symptoms resolve.  Vestibulitis involves vulvodynia, dyspareunia, vulvar burning, urinary symptoms, inflammation and pressure on vestible .  Etiology unknown. Treatment is with topical corticosteroids, topical capsaicin, topical corticosteroids, topical anesthetics.  $1 hydrocortisone crème seems best.  Essential (idiopathic) vulvodynia is vulvar pain with no clear etiology.  Try $1 hydrocortisone crème.  
The vulva and vagina are covered by stratified squamous epithelium.  The vulva, but not the vagina, contains hair follicles and sebaceous, sweat and apocrine glands.  The epithelium of the vagina is non-keratinized and lacks these specialized elements  The skin of the vulva is also vulnerable to secondary irritations from vaginal secretions, and both vulva and vagina are vulnerable to contact with external irritants (such as soap residue, perfumes, fabric softeners or infestations by pinworms).  The vulva and vagina are sites of symptoms and lesions of several sexually transmitted diseases, such as herpes genitalis, human papillomavirus, lymphogranuloma venereum and molluscum contagiosum.  Vulvar irritation and itching are the reason for approximately 10% of all outpatient visits to gynecologists.  Vulvar irritation can be caused systemic disease, allergic reactions and infections with parasites such Pthirus pubis (the crab louse) and Sarcoptes scabiei (the itch mite).  Local Candida infection is another cause of vulvar pruritus. Contact dermatitis is treated by removing the offending substance or material and wet compresses of Burrow's solution diluted 1 to 20, several times a day followed by drying.  Hydrocortisone (0.5% to 1.0%) or fluorinated corticosteroids (Valisone, 0.1%) may be applied, several times a day for symptom control. Hidradenitis suppurativa is a chronic, unrelenting skin infection causing deep, painful scars and a foul discharge.  Treatment is with metronidazole and steroids are also effective but a wide excision of the affected skin areas is often required.  The most common symptom associated with infections of the vagina is discharge.  
Polycystic ovarian syndrome (PCOS) is often accompanied by insulin resistance.  Hyperandrogenic chronic anovulation with onset typically at menarche.  The symptoms are menstrual irregularity (amenorrhea, oligomenorrhea), hyperandrogenism (acne, hirsuitism, virilization), Acanthosis nigricans, a velvety discoloration of the skin, obesity, enlarged polycycstic ovaries with a thick capsule.  Laboratory values are increased GnRH secretion with increased LH release.  LH stimulates theca cells to produce androgens.  Androgens are converted peripherally to estrone.  Estrone depresses FSH release, stimulates LH release  Ratio of LH to FSH typically 2-31.  Androgens lead to decreased SHBG.  Androgenic environment in ovary is follicular atresia and chronic anovulation.  The condition is cyclic and is worsened by obesity.  Insulin resistance is common in PCOS it leads to hyperinsulinemia and hyperandrogenism.  Elevated insulin stimulates insulin-like growth factor-I receptors on thecal cells causing increased androgen production.  Insulin decreases hepatic synthesis of SHBG.  Patients with hyperandrogenisms should be tested for insulin resistance with a 2 hour glucose tolerance test with 75 g glucose load <140 mg/dL normal, 140-199 mg/dL impaired glucose tolerance, and >200 mg/dL DM (Wright et al '03: 273-275).
Hyperprolactinemia causes galactorrhea and amenorrhea.  Peptide hormone that is secreted from the anterior pituitary gland stimulates breast tissue growth and milk production.  Prolactin secretion tonically inhibited by dopamine produced by hypothalamus.  Thyrotropin-releasing factor stimulates prolactin secretion.  Normal level of serum prolactin is 5-27 ng/mL.  Differential diagnosis. Physiologic hyperprolactinemia, whereby prolactin is elevated secondary to stress, nipple stimulation, exercise, sleep, preganncy, postpartum or chest wall disorders such as herpes or burns. Drugs, antipsychotics, TCAs, Verapamil (Calan), Methyldopa (Aldomet, Amodopa), Reserpine (Serpalan, Serpasil), Metoclopramide (Reglan), Cimetidine (Tagamet), Estrogen (HR, OCPs).  Hypothalamic disease: craniopharyngioma, dermoid cyst, TB, histiocytosis, sarcoidosis, pseudotumor cerebri.  Anterior pituitary disease: prolactinoma, other pituitary adenomas, microadenomas <1 cm and macroadenomas >1 cm in diameter, metastatic tumors, and trauma.  Hypothoroidism, chronic renal failure, ectopic prolactin secretion, and cirrhosis are also part of the differential diagnosis.  Lab: Prolactin drawn midmorning, TSH, if elevated free T4, creatinine, hCG.  CNS imaging by should identify pituitary or hyp0thalamic lesions, CT most commonly used, MRI most accurate.  Treatment is indicated if the symptoms are bothersome, CNS compression or desire to conceive.  Patients with a microadenoma and minimal symptoms do not require treatment.  Dopamine agonist are the initial treatment of choice.  Bromocriptine (Partlodel) is the most commonly used agent.  Side effects: nausea and vomiting, orthostatic hypotension.  Initial dose half of normal 2.5 mg PO qhs, increase dose q 2wks until prolactin level normalizes.  Cabergoline (Dostinex) alternative medication with long half-life 0.25-1.0 mg PO 1-2 x/wk.  Medical therapy discontinued after 1-2 years after normalization of prolactin.  80-90% relapse, requires reinstitution of therapy.  Transsphenoidal resection has a high initial response rate but late recurrences are common . Transient diabetes insipidous is a common complication.  In pregnancy all patients discontinue their treatment.  If CNS symptoms develop dopamine agonist re-instituted, 20% of macro-adenomas and 1-5% of micro-adenomas worsen.  Prolactin is followed up at 3, 6 and 12 months then yearly (Wright et al '03: 276- 279).
Hirsutism involves excess hair growth results from androgen stimulation, virilization is a more severe form of hirsutism with accompanying clitoromegaly, male-type public hair, temporal balding and deepening voice.  Virilization is defined as masculinization of  a woman.  It is associated with marked increase in circulating testosterone.  As a woman becomes virilized, she first notices enlargement of the clitoris followed by temporal balding, deepening of the voice, involution of the breasts, and a remodeling of the limb-shoulder girdle as well as hirsutism.  In women androgens are produced in the adrenal glands, the ovaries, and adipose tissue where there is extra-glandular production of testosterone from androstenedione.  In addition, testosterone is also converted within the hair follicle and within genital skin to dihydrotestosterone (DHT) which is an androgen even more potent than testosterone.  Exposure to excess androgens results in increased body hair and acne.  When a woman is exposed to excess androgens, terminal hair first appears on the lower abdomen and around the nipples, next around the chin and upper lip and finally between the breasts and on the lower back.  Usually a woman with hirsutism also has acne.  In Western cultures, terminal hair on the abdomen, breasts and face is considered unsightly and presents a cosmetic problems for women and physicians who seek reimbursement for treatments to remove or eliminate the excess hair (Beckman '02: 474-474).  Androgens are derived from ovary and adrenal glands.  The adrenal gland secretes dehydroepiandrosterone (DHA), dehydroepiandrosterone sulfate (DHAS) and testosterone.  The ovary secretes androstenedione, DHA and testosterone.  DHA, dehydroepiandrosterone and androstenedione are converted to testosterone.  Androgens circulate bound to proteins including sex hormone-binding globulin (SHBG)(Wright et al '03: 269-270). 
The differential diagnosis for hirsutism is pregnancy, periphery (idiopathic), ovary, adrenal gland or miscellaneous. More than half of hirsutism is idiopathic, the result of elevated activity of 5α-reductase, which converts peripheral testosterone to the more active dihydrotestosterone. The most common pathologic cause of hirsutism is polycystic ovarian syndrome; the second most common, adrenal hyperplasia.  Androgen excess during pregnancy can be caused by luteoma, solid ovarian enlargement, or hyperreactio luteinalis from bilateral ovarian cysts, both resolve after pregnancy. Ovarian tumor, stromal hyperthecosis and polycystic ovary syndrome can cause hirsutism.  Adrenal tumor, Cushing's syndrome (from corticosteroid overuse), congenital adrenal hyperplasia can cause hirsuitism.  Exogenous administration and abnormal gonad/sexual development can also cause hirsutism (Wright et al '03: 269- 271).  Lab evaluation of hirsutism.  Testosterone > 200 ng/dL pelvic U/s to rule out ovarian tumor, < 200 ng/dL decreased likelihood of neoplasm. DHA >700 µg/dL MRI or CT to rule out adrenal neoplasm 500-700 µg/dL 17-OHP to rule out late onset CAH, <500 µg empiric treatment. 17-OHP >8 ng/dL Late onset CAH, 2.5-8 ng/dL ACTH stimulation test to rule out late onset CAH.  ACTH (cosyntropin) stimulation test 17-OHP increase >10ng/dL Late-onset CAH, 17-OHP increase <10 ng/dL late-onset CAH ruled out.  Low-dose dexamethasone suppression test Cortisol >5 mg/dL high-dose dexamethasone suppression test required to diagnose Cushing's syndrome, Cortisol <5µg/dL Cushing's syndrome ruled out.  Treatment of androgen excess should be directed at suppressing the source of androgen excess of blocking androgen action at the receptor site.   Oral contraceptive pills are the treatment of choice for hirsutism.  Progestins, Depomedroxyprogesterone acetate 150 mg IM q 3 months, and medroxyprogresterone 10-20 mg qd.  Spironolactone 100-200 mg qd blocks androgen receptor, suppresses production.  Glucocorticoids, Dexamethasone 0.5 mg qd and Prednisone 5-7.5 mg qd are the treatment of choice for Cushing's syndrome.  GnRH agonists are expensive Leuprolide (Lupron) 3.75 mg IM q month.  Flutamide 250 g qd androgen receptor agonist.  Finasteride 5 g qd 5α-reductase inhibitor.  Ketoconazole 400 mg qd inhibits androgen synthesis. Cimetidine 300 mg quid elevate liver function tests.  Effornithine apply bid to face to inhibit L-ornithine decarboxylase.  Hydrochloride (DFMO) FDA approved only for facial hair, side effects are skin stinging.  Immediate hair removal can be done with razor, electrolysis, or depilatory creams (Wright et al '03: 271-272).  Women with hirsuitism are tired of being sold tests and remedies. 
5.4 Pelvic Surgery
There are a wide range of surgical procedures that have been developed to treat the various conditions that affect the female reproductive organs. The vagina is the muscular canal that extends from the opening of the vulva (the external female genitals) to the cervix, the lower part of the uterus.

The vagina is the outlet for menstrual blood and is also where the penis is inserted during sexual intercourse.  Some common surgical procedures that are performed on the vagina include:
Episiotomy a surgical incision made in the perineum (the area between the vagina and anus) to expand the opening of the vagina to prevent tearing during delivery. Colporrhaphy surgical repair of the vagina may be necessary after childbirth, sexual assault, or other injuries. Colpotomy this incision into the wall of the vagina may be used to excise ovarian cysts, perform tubal ligation , or remove uterine fibroids. Colposcopy, a colposcope is a specialized instrument used to visualize the vagina and cervix, to diagnose abnormalities, or to test for the presence of precancerous or cancerous cells.

The uterus is the hollow, muscular organ at the top of the vagina. The cervix is the neck-shaped opening at the lower part of the uterus, while the fundus is the rounded upper portion. The endometrium is the inner lining of the uterus; it is where a fertilized egg will implant during the early days of pregnancy. The endometrium normally sheds during each menstrual cycle if the egg released during ovulation has not been fertilized. The myometrium is the middle muscular layer of the uterus; it is the myometrium that rhythmically contracts during labor contractions. Some common surgical procedures that are performed on the uterus include: Myomectomy is a procedure in which myomas (uterine fibroids) are surgically removed from the uterus. Cesarean section is a surgical procedure in which incisions are made through the woman's abdomen and uterus to deliver her baby.
Cervical cerclage the cervix is stitched closed to prevent a miscarriage or premature birth.
Cervical cryosurgery freezes and destroys an area of the cervix in which precancerous cells have been found. Induced abortion the intentional termination of a pregnancy before the fetus can live independently. Hysterectomy the removal of part or all of the uterus may be done to treat uterine cancer, fibroid tumors, endometriosis, uterine prolapse, or other conditions of the uterus.
Hysterotomy is an incision into the uterus is done during a cesarean section, open fetal surgery, and some second-trimester abortions.  Dilatation and curettage (D&C) is a gynecological procedure in which the cervix is dilated (expanded) and the lining of the uterus (endometrium) is scraped away (Hammond '01).
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The ovaries are egg-shaped structures located to each side of the uterus. It is within the ovaries that the female egg develops. A mature egg is released from one of the ovaries approximately every 28 days during a process called ovulation. The surgical procedures that are performed on the ovaries include:
Oophorectomy one or both ovaries may be removed during this procedure to prevent or treat ovarian or other cancers, to remove large ovarian cysts, or to treat endometriosis. Cystectomy an ovarian cystectomy may be used to remove part of an ovary to treat ovarian tumors or cysts.  The fallopian tubes are the structures that carry a mature egg from the ovaries to the uterus. These tubes, which are about 4 in (10 cm) long and 0.2 in (0.5 cm) in diameter, are found on the upper outer sides of the uterus, and open into the uterus through small channels. It is within a fallopian tube that fertilization, the joining of the egg and the sperm, takes place. Some common surgical procedures that are performed on the fallopian tubes include: Salpingostomy an incision is made in the fallopian tube, often to excise an ectopic pregnancy. Salpingectomy one or both fallopian tubes are removed in this procedure. It may be used to treat ruptured or bleeding fallopian tubes (as a result of ectopic pregnancy), infection, or cancer. Tubal ligation a permanent form of birth control in which a woman's fallopian tubes are surgically cut or blocked off to prevent pregnancy.  The external female genital organs (or vulva) include the labia majora, two lips or folds that enclose the labia minora. The labia minora, in turn, are two lips or folds that enclose the clitoris, a small sensitive organ with a high number of nerve endings.

Some examples of surgeries that affect the vulva are: Vulvectomy the vulva may be partially or completely removed, as in the case of vulvar cancer.  Laceration or hematoma repair of vulvar hematoma (a localized collection of blood) or laceration may result from a "straddle" injury, sexual assault, or childbirth. Severe hematomas may need surgical drainage (Hammond '01).

General principles of gynecologic surgery involve incisions, wound healing and nerve injury.  The basic skin incisions are the Pfannenstiel incision, Midline incision, Maylard incision and Cherney incisions.  The Pfannenstiel incision makes a low transverse abdominal incision.  The rectus muscle is separated in the midline and peritoneum opened vertically.  Good wound security, cosmesis and exposure limited.  Skin staples are removed postop day 4-7.  Midline incision provides excellent exposure and rapid entry.  Hernias and dehiscences are more common.  Skin staples are removed postoperative day 7-10.  Maylard incision is a transverse incision made in the rectus muscles with good pelvic exposure.  Cherney incision is transverse skin incision whereby the rectus muscles are transected at symphysis.  Good exposure to the space of Retzius.  The first intention of wound healing is to re-approximate the tissue.  The second intention is that the wound should be left open to granulate in contaminated or infected cases.  The third intention of delayed primary closure is that the wound be closed after a period of being left open.  Wound closure uses delayed absorbable or non-absorbable suture.  The fascia never regains its original strength.  Mass closure is sutured as a single-layer closure through fascia, rectus muscle and peritoneum.  Smead-Jones retention sutures are single-layer closure with one pass through both layers of fascia, rectus muscle and peritoneum and a second pass through only the anterior fascia.  Nerve injuries can be caused by improper positioning of the patient.  Sciatic nerve injury of the hip can be caused by sitting too long in a hard stool, excess abduction and hyperflexion of the thigh against the abdomen in exaggerated dorsal lithotomy position can cause foot drop with motor and sensory loss in posterior lateral lower leg and foot results.  Peroneal nerve injury can be caused by external rotation of leg against operative stirrups with pressure on fibular head.  Inability to abduct or evert the foot results.  Femoral nerve injury an be causes by excessive lateral traction of self-retaining retractors on psoas muscle and femoral nerve.  Number over anterior thigh and difficult leg flexion and knee extension results.  Obturator nerve injury occurs in radical pelvic surgery, deep pelvic lymph node dissections, and retropubic urethroplexy.  Sensory loss over medial aspect of thigh with difficult adduction (Wright et al '03: 172- 174).
Common inpatient gynecology problems are abnormal uterine bleeding, acute pelvic pain, dysmenorrhea, chronic pelvic pain, chronic pelvic pain, leiomyoma, ectopic pregnancy, endometriosis, Müllerian anomalies, disorders of the vulva, and sexual assault.  Diet is clear liquids when positive bowel sounds, solids with flatus.  Commonly prescribed narcotic analgesics: Oxycodone (Percocet, 5 mg, acetaminophen, 325 mg), 1-2 PO q4-6h. Tylenol #3 (acetaminophen, 300 mg/codeine, 30 g) 1-2 PO q4-6h.  Propoxyphene (Darvocet N50, 50 mg/acetaminophen, 325 mg) 2PO q4h.  Non-narcotic analgesics: Ibuprofen 400-800 mg PO q6h. Acetaminophen (Tylenol) 650 mg PO/PR q4h. Ketorolac (Toradol) 30 ng IV/IM q6h or 10 PO q4-6h.  IV narcotics are: Morphine sulfate 2-4- mg IV q2-4h.  Hydromorphone (Dilaudid) 1-2 mg IM/SC/IV q4-6h.  IV fluids: D5 half normal saline at 125 cc/hr.  Patients who are not by mouth NOP should have fluid containing dextrose.  For dehydration: bolus IV fluid (1 L normal saline over 2 hrs).  Common consults at the emergency room are vaginal bleeding, pelvic pain and to rule out ectopic pregnancy.  Ruptured ectopic pregnancy is a surgical emergency.  Gynecologic history of last menstrual period, STDs, contraception and number of partners is compiled and a speculum exam may be undertaken.  Pre-op the patients' electrolytes, especially potassium, blood type and screen are current and preop antibiotics and thromboguards or prophylactic heparin (5000 units SC bid).  The operating room (OR) reviews procedures, anatomy and common complications.  Postop orders include NPO (may eat if laparoscopy), bed rest (may ambulate if minor/laparoscopy), vitals q1 x 4 hrs, then q4h.  IV D5 half normal saline tra 125 cc/hr, foley catheter to gravity, thromboguards to bilateral lower extremities, patients controlled analgesia MSO4 1 mg dose, lockout time 10 minutes, maximum six doses in 1 hr and CBC lab test in a.m.  Common post-op medications are Diphenhydramine (Benadryl) 25 mg IV qhs prn.  Antiemetic (e.g., prochlorperazine [Compazine] 10 mg IV q6h prn).  Milk of magnesia.  House officers is called if temperature >38.2, SBP >160, or <90, DBP >110 or <40, pulse > 110, respiratory rate >32, urinary output <240 cc/8 hrs. (Wright et al '03: 163-165).
Operating Room Laboratory Values
	Serum Chemistry
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	Serum Chemistry
	Normal Lab Value

	Aminotransferases
	
	Calcium
	

	ALT
	7-53IU/L
	Total 
	8.6-10.3 mg/dL

	AST
	11-47 IU/L
	Ionized
	4.5-5.1 mg/dL

	Albumin
	306-5.0 g/dL
	Hgb A1C
	4.0-6.0%

	Blood gas
	
	Iron (Female)
	30-160µg/dL

	pH
	7.35-7.45
	Folate
	

	PCO2
	80-105 mm Hg
	Plasma
	3.1-12.4 ng/mL

	PO2
	35-45 mm Hg
	Red cell
	186-645 ng/mL

	Ferritin Adult Female
	10-283 ng/mL
	Iron-binding capacity
	220-420 µg/dL

	Troponin I
	
	Lactate
	0.7-2.1 mmol/L

	Normal 
	<0.6 ng/mL
	Uric acid
	308 mg/dL

	Indeterminant
	0.7-1.4 ng/mL
	Transferrin saturation
	20-50%

	Abnormal
	>1.5 ng/mL
	
	


Source:  Wright et al '03: 163-165

Electrolyte abnormalities regarding potassium, sodium and calcium are common in preop patients.  Potassium abnormalities may manifest as hyperkalemia or hyperkalemia.  Sodium abnormalities can manifest as hypernatremia and hyponatremia.   Calcium abnormalities manifests as hypercalcemia.  Hypokalemia is defined as potassium <3.5 mmol/L.  It manifest as weakness, myalgies and arrhythmias.  Differential diagnosis is decreased intake, increased transcellular shifts, renal or nonrenal issues.  Management is with oral or parenteral replacement 10 mEq of Kcl will increase serum potassium 005-0.1 mEq/L.  IV replacement should not exceed 20 mmol/hr.  Hyperkalemia is potassium >5 mEq/L.  Manifestations are ECG changes (peaked T waves, prolonged PR interval, widened QRS complex), ventricular fibrillation and asystole.  The differential diagnosis of hyperkalemia is hemolysis, leukocytosis, mononucleosis, acidosis, digoxin toxicity, beta blockade, periodic paralysis, tumor lysis, Rhabdomyolysis, aldosterone deficiency from Addison's disease, Heparin, NAIDs cyclosporine, Spironolactone, adrenal defect, or heredity, potassium sparing diuretics. Obstruction, renal transplant, amyloidosis, acute or chronic renal failure (Wright et al '03: 343).

Hypernatremia is defined as sodium >145 mmol/L.  Manifestations are altered mental status, weakness, focal neural defects, and seizures.  Differential diagnosis usually seoncdary to water deficit (decrase intake or excessive water loss.  Evaluation of plasma and urine osmolality, urine sodium. The differential diagnosis of hypernatremia is diuretics, glucosuria, renal failure, vomiting, diarrhea, sweating respiratory loss, diabetes insipidis, iatrogenic hypertonic solutions NahCO3, hyperaldosteronism, Cushing's disease (prednisone), and dialysis.  Management is to calculate the sodium deficit based on total body water.  Sodium deficit (mmol) = (130 - current sodium) a total body water.  Total body water = 0.5 x body weight (kg).  After sodium deficit calculated amount of saline (0.9%, 3%) needed to correct is estimated.  Maximum rate of sodium correction should not exceed 0.5 mEq/L/hr.  Too rapid correction results in central pontine myelinolysis (Wright et al '03: 346-347).

Hypercalcemia usually occurs if calcium > 12 mg/dL.  Manifestations are renal (polyuria, nephrolithiasis), GI (anorexia, nausea and vomiting, constipation, ileus), neurologic (weakness, fatigue, confusion, stupor and coma), cardiac (ECG with shortened QT interval).  Calcium, ionized calcium, albumin and PTH are measured.  Calcium corrected for hypoalbuinemia.  Total serum calcium – [(normal albumin – patients albumin) x 0.8] + measured calcium.  The differential diagnosis for hypercalcemia is primary hyperparathyroidism (85% adenoma, 15% hyperplasia, and <1% parathyroid carcinoma), malignancy (osteolytic or humoral PTH-related peptide), sarcoidosis, vitamin D toxicity, hyperthyroidism, Milk-alkali syndrome, immobilization, thiazide diuretics or familial hypocalciuric hypercalcemia.  Management is initially with extracellular fluid replacement with saline diuresis.  Pamidronate or another inhibitor of bone resorption should be given early.  Treatments: Normal saline 30-500 mL/hr, 3-4 L in 24 hrs to obtain urine output of 100-200 mL/hr.  Furosemide 20-40 mg IV if evidence of heart failure develops.  2 days from onset Pamidronate 60 mg in 500 mL NS over 4 hrs, 90 mg if calcium >13.5 mg/dL if less than 2 weeks postop.  Calcitonin 4-8 IU/kg IM or SC after several hours, safe in renal failure, analgesic effect if skeletal metastasis, less potent than pamidronate.  Plicamycin 25 g/kg in 500 mL D5W over 4-6 hrs, after 2-4 days, second line for thrombocytopenia, renal and liver dysfunction.  Prednisone 25-50 mg PO, 5-10 days after onset.  Use dialysis if CHF, renal insufficiency (Wright et al '03:348-349).
Oral GI tract lavage solutions ingested the day before surgery are GoLYTELY 1 L/hr for a maximum of 4 L until diarrheal effluent and magnesium citrate 1-2 bottles.  Metronidazole 400 mg PO to reduce GI tract flora.  Washington University Division of Gynecology and Oncology recommends two antibiotic bowel prep regimens.  The day before surgery clear liquids, NPO after midnight, Magnesium citrate 1 bottle and if bowel resection is anticipated Neomycin (Mycifradi) 1 g PO q6h x 3 doses and Metronidazole 500 mg PO q6h x 3 doses and saline enemas are given the evening before or on day of surgery.  Alternately, the day before , clear liquids, NPO after midnight.  Phosphosoda 1.5 oz at 11:000 and 16:00, Fleet's enema at 20:00 and if bowel section is anticipated Erythromycin (E-Mycin, E.E.S. Ery-Tab Ery ErypPed Ilosone) 1 g PO q4h x 3 doses, and Neomycin 1 g PO q4h x 3 doses, and on the day of surgery soap suds enemas until clear (Wright et al '03: 170). 

Analgesia for labor and delivery  can be provided by systemic medications such as narcotics, sedatives, tranquilizers, and inhalation analgesia; local anesthetics and regional anesthetics are also used to relieve pain and anxiety across the placenta.  Naloxone is a specific narcotic antagonist with no narcotic action of its own.  It is effective in both the mother and newborn.  The neonatal dose of naloxone if 0.5 mg to 0.10 mg intramuscular (IM) or intravenous (IV).  Naloxone may cause problems in patients with cardiovascular disease and probably should be used most cautiously in cardiac compromised parturients  Doses of meperidine as low as 50 mg have ben associated with decreased Apgar scores at birth and depressed neurobehavioral symptoms.  Intermittent inhalation analgesia involves administration of sub-anesthetic concentrations of inhalation agents to the mother.  Inhalation drugs such as methoxyflurane may be self-administered throughout labor and delivery.  It is used during contractions in a concentration of 0.2 to 0.6 percent in air by means of a hand held device such as the Duke or Cyprane inhaler.  Nitrous oxide (30 to 40 percent in oxygen with or without a small added concentration of methoxyflurane).  When inhalation analgesia is combined with a pudendal block or local infiltration of the perineum, adequate analgesia for episiotomy and forceps delivery can be obtained.  
General anesthesia is rarely required for normal vaginal delivery.  It abolishes the bearing down reflex, and is associated with neonatal depression.  When general anesthesia is necessary, it is mandatory to intubate the trachea with a cuffed endotracheal tube.  It may be placed either as an awake intubatino or immediately after rapid-sequence induction with correct cricoid pressure (Sellick's maneuver) applied from the time of induction to the time of intubation.  General anesthesia for the parturient without intubation is totally unacceptable.  General anesthesia is indicated when acute fetal distress occurs an prompt vaginal delivery is impossible.  It may be used when regional anesthetic is contraindicated or refused and operative obstetrics are required.  It is often indicated when depression of uterine activity is required to abolish a tetanic uterine contraction or to allow internal uterine manipulation, as in the extraction of a second twin.  Or uterine relaxation, halothane and probably enflurane and isoflurane may be used because they cause rapid relaxation of the uterus, but accompanying this relaxation of the uterus there is always the danger of hemorrhage.  After the baby has been delivered, the halothane, enflurane, or isoflurane should be discontinued.  If it is necessary to maintain general anesthesia, a nitrous oxide-oxygen / narcotic technique will be satisfactory.  A toxic level of local anesthesia may follow from an accidental injection of local anesthetic into a vein or may be the end result of prolonged administration.  Grand mal seizures may rapidly follow.  There may be bradycardia and cardiovascular collapse.  Prevention is preferable to treatment and consists of making sure the epidural catheter is placed midline, not in the lateral portion of the epidural space.  Treatment consists of turning the mother in later position, giving 100 percent oxygen, and immediate intubation.  Utilization of a barbiturate such as thipental (50 mg) or intravenous diazepam aids in terminating convulsions.  Succinylcholine will control the outward manifestation of the convulsions, but an electroencephalogram still reveals convulsive activity and this is not the treatment of choice.  Maintenance of circulation and cardiovascular stability by vasopressors or fluids may be necessary.  With a convulsion, there is a tremendous increase in oxygen demand and oxygen is mandatory (Blass & Skerman '88: 413, 414, 421, 422).

Conduction anesthesia is suitable for vaginal delivery and there are distinct advantages associated with the use of regional anesthesia for both mother and fetus.  The other remains awake and can react to her newborn.  There is a decrease in the need for narcotics or sedatives, and regional anesthesia usually eliminates the need for general anesthesia and its potentially depressant effect on the neonate.  Chloroprocaine and bupivacaine when used in a continuous lumbar epidural block are not associated with prolonged half-life in the neonate.  Fractionated, intermittent doses of the agent of choice are absolutely essential, along with continuous observation and communication with the patient.  When regional anesthesia is used, maternal monitoring is required in both the labor room and the delivery room.  A reliable, large-bore intravenous must be in place.  It is mandatory that the airway be patent.  Para-cervical block may cause fetal bradycardia and can lead to fetal acidosis and sometimes even fetal demise.  Para-cervical block is best avoided when the fetus is at risk and when the use of continuous fetal electronic heart monitoring is indicated.  Bilateral lumbar sympathetic blocks at the L2 level eliminate uterine pain alone, but is somewhat painful and rarely used in obstetrics today.  Pudendal nerve block provides adequate analgesia for episiotomy repair and alleviates most of the vaginal and perineal pain associated with delivery.  It provides no uterine pain relief.  Supplemented with inhalation analgesia, it may provide sufficient analgesia for low forceps delivery or low forceps rotation.  The bearing down reflex is not abolished and if local anesthetic toxicity is avoided, the pudendal block has minimal depressant effect on the mother and newborn.  Subarachnoid block is one of the more versatile types of regional anesthesia available for use in obstetrics.  Various names are given to this anesthetic technique, such as saddle block, subarachnoid block, or spinal anesthesia, but all are essentially the same technique.  A saddle block, giving alleviation of pain from S1 to S5 is no longer deemed a satisfactory method for delivery since a true total spinal anesthetic with a T10 sensory level block alleviates all pain of labor and delivery and will allow uterine manipulation.  Use of 40 to 50 mg of lidocaine (5 percent in dextrose 7.5 percent) will  give a satisfactory block for most operative vaginal procedures.  Total spinal block causes hypotension, particularly without  rapid prehydration of intravenous fluids, abolishment of the urge to bear down,  possible prolongation of the second stage of labor and postdural puncture headache.  For a longer duration of block, tetracaine (1 percent in dextrose 10 percent) in the range of 4 mg will give satisfactory dermatome level and a block lasting approximately 2 to 2 ½ hours.  Lumbar epidural analgesia is becoming more popular for vaginal deliveries.  The use of a continuous catheter technique, specifically localized for segmental anesthesia and with a T10 to T12 sensory block, is efficacious.  She can easily push for the vaginal delivery.  When the baby is to be delivered, anesthesia of the vagina and perineum can be achieved.  High spinal or total spinal anesthesia can occur after an accidental injection of an epidural dose into the subarachnoid space or a miscalculation in the injection of local anesthetic in to the subarachnoid space.  Epidural anesthesia predisposes to a massive total spinal, since the dose of local anesthetics used in epidural anesthesia is 5 to 10 times that of spinal anesthesia.  Patients with a high spinal characteristically suffer from difficulty in breathing, tingling in the fingers of the hand, difficulty in coughing, nausea and possible vomiting.  If the dermatome level reaches T1-T2 or even T3 bradycardia may ensue.  Total spinal anesthesia leads to vascular hypotension, cessation of resipration and unconsciousness.  Treatment of a massive subarachnoid injection consists of administering luids to support the circulation, immediate intubation with an endotracheal tube, and ventilation with 100 percent oxygen.  Blood pressure, circulation and respiration should be maintained until the effects of the bock are terminated.  A vasopressor may be necessary (Blass & Skerman '88: 414, 415, 421).

Lumbar epidural anesthesia can be extended cephalad and caudad to provide satisfactory levels for cesarean section.   It is important to preload the patient with between 15000 and 2000 ml of intravenous fluids (non-glucose-containing crystalloid) prior to initiating the block. The block should be instituted with the patient either in the right lateral decubitis position or sitting position.  After the block is given and the patient has been placed supine the operating table should be tilted approximately 10 degrees to the left and a wedge should be placed under the patient's right hip.  Blood pressure should be checked every 30 seconds until stable and thereafter at a minimum of every 5 minutes.  A dull safety pin should be used to determine the level of anesthesia.  The dose of local anesthetic necessary to achieve a T4-T5 level is approximately two-thirds to one-half the dose normally use din a nonpregnant patient. If the fetus has shown signs of hypoxia and has had changes in fetal heart rate patterns, late decelerations, prolonged tachycardia, or loss of beat-to-beat variability, then general anesthesia preferable to either spinal or epidural anesthesia.  
Anesthesia for cesarean section for a prolapsed cord  or for the patient with potential hemorrhage such as in placenta previa, is preferably general anesthesia.  In the extremely obese patient (weight greater than 250 lb or 100 kg) general anesthesia is preferable.  A large-bore intravenous line should be adequately secured, and the patient, after being placed on the operating table, should be oxygenated for 4 to 5 minutes because of the increased oxygen demands of pregnancy, and risk of hypoxia.  The table should be tilted 10 degrees to the left and a wedge placed under her right hip.  Succinylcholine is used to facilitate intubation.  After the patient is completely prepared and draped, thiopental sodium (Pentothal) in the amount of 3 to 4 mg / kg is given by bolus intravenous (up to a maximum of 250 mg) and this is followed by succinylcholine in the range of 80 mg to 100 mg.  It is accepted practice for the halogenated inhalational agents such as halothane (0.5 percent), isoflurane (0.75 percent) or enflurane (1.0 percent) to be used prior to abdominal delivery of a fetus to provide supplemental anesthesia and to help in prevention of the mother's recall if skin incision to delivery time should be extended.  At these concentrations uterine bleeding not magnified.  After clamping and cutting of the cord, the halogenated agents most often should be discontinued and narcotic agents such as fentanyl and an amnestic such as diazepam are used to deepen the anesthesia.  If the operation is an emergency and there is no time to consider another form of anesthetic technique, the patient should be ventilated with an agent such as enflurane (Ethrane) or isoflurane to establish surgical anesthesia with spontaneous ventilation, after the succinylcholine has worn off.  If a nondepolarizing msucle relaxer has been used ventilation must be continued by the anethesiologist.  The operation should be allowed to proceed via the face mask, cricoid pressure must be maintained (Blass & Skerman '88: 416, 417).

The patient with pre-eclampsia or eclampsia – pregnancy induced hypertension – may require an antihypertensive drug and a direct vasodilator such as hydralazine is usually effective.  Magnesium sulfate is given for control of central nervous system irritability and the dosage is determined by serum magnesium levels and tendon reflexes.  If vaginal delivery is planned, the patient should labor on her side, and if the diagnosis is severe pregnancy induced hypertension, central venous pressure monitoring would be indicated, since hypovolemia can be marked.  Hemorrhage is the most common cause of obstetric shock, but the blood pressure may not decrease nor the pulse rate increase until a liter or more of blood has been lost.  Placenta previa and abruptio placenta are the most common causes of external hemorrhage.  Placental previa, a history of painless vagina bleeding, occurs in approximately 0.4 percent of pregnancies and has a greater incidence in multipara – the operating room is prepared for a cesarean section.   Abruptio placenta, often associated with toxemia, may present with mild to moderate bleeding or with a stormy onset, severe pain,and continuous heavy bleeding.  There is significant risk of fetal death  and maternal shock.  For vaginal delivery of a patient with partial placenta previa or partial abruptio placenta, pudendal block nitrous oxide is recommended.  High FiO2 should be used.  When cesarean section is indicated general anesthesia with endotracheal intubation I  the anesthetic of choice.  Ketamine and oxygen are an excellent general anesthetic combination.  If there is need to increase uterine tone, as in abruption, one should consider lower doses of thiopental sodium as an induction agent since ketamine is known to increase uterine tone. (Blass & Skerman '88: 418, 419).

Insulin dependent pregnant patients maintain strict control of maternal hyperglycemia and maintain the maternal blood glucose concentration between 80 mg/100 ml and 120 mg/ 100 nl.  Diabetic patients have an increased risk of ketoacidosis in the last half of pregnancy, alterations in insulin dosage because pregnancy is diabetogenic.  There is an increased risk of preeclampsia and hydramnios.  Macrosomia and death in utero are relatively common if the diabetic parturient is not carefully supervised throughout her pregnancy.  Placental pathology with premature aging of the placenta is not uncommon and may lead to hypoxia in utero.  Anesthetic care includes intelligent fluid therapy during labor and delivery.  If cesarean section is indicated, an insulin technique that is time tested consists of half the usual AM dose of insulin and intravenous infusion of 5 percent dextrose just prior the delivery.  However hypoglycemia has been a problem in the baby because of the release of insulin produced by stimulation of the infant's pancreas.  Diabetics are not to receive a bolus of dextrose prior to receiving an epidural anesthetic for cesarean section.  It is important to avoid aortocaval compression by careful positioning of the parturient.  Once the baby is delivered the mother may become adiabetic for several days (Blass & Skerman '88: 419, 420). 

Hypotension is a consequence of obstetric anesthesia usually is a sequelae of conduction anesthesia techniques (ie. Spinal or epidural anesthesia).  The development of hypotension may be defined as blood pressures falling 20 percent below the initial baseline blood pressures or systolic pressure decreases below 100 mg Hg.  Prevention is preferable to treatment.  The patient in labor should not be allowed to labor on her back because of the consequences of aortocaval compression, which an lead to supine hypotensive syndrome.  A mild to moderate drop in blood pressure can usually be corrected by placing the patient in a slight head-down lateral position and giving a rapid infusion of fluids, preferably crystalloid.  Approximately 1 out of 10 or 12 pregnant women in the last trimester of pregnancy, when placed in the supine position, sustains these significant reductions in blood pressure.  Oxygen tends to produce nausea.  Ephedrine given in small incremental doses of 10 to 12 mg at the initial onset of hypotension usually eliminates the syndrome rapidly and helps prevent hypoxia of the fetus.  Approximately 30 percent of women who have conduction anesthesia (spinal or epidural) have significant hypotension.  
Postdural puncture headache is not considered dangerous but is one of the most annoying and bothersome complications of anesthesia, and occurs abut twice as frequently in postpartum patients as in the non-pregnant woman of equivalent age.  The incidence of headache is related to the size of the needle.  The 26 or 27 gauge needle has helped to reduce the incidence and severity of these headaches. The cause of the headaches is the loss of cerebrospinal fluid via the puncture site and subsequent drop in cerebrospinal pressure.  The headache is generally located in the frontal or occipital areas and is releived when the patient lies flat.  It is aggravated in the upright position.  A rapid infusion of 250 ml/hour infused for a period of 8 hours with a Foley catheter in place, with the patient being kept supine or flat (denied bathroom privileges very often relieves the problems.  Appropriate analgesics should be used and if severe headache persists, an epidural blood patch will usually provide immediate relief.  Continuous infusion of sterile saline at a rate of 8 to 10 ml/hour for approximately 24 hours reduces incidence of postpartum headache from 75 to 10 percent (Blass & Skerman '88: 420).
Anesthesia complications are a leading cause of maternal mortality.  Approximately 30 to 40 percent of the patients who die from anesthesia during labor delivery die from pulmonary aspiration.  Particular matter may cause difficulty and acid aspiration, particularly if the pH is below 2.5, causing a chemical burn. If the pH is less than 1.2, actual necrosis occurs.  There may be a high mortality even if the pH is less than 1.75.  When aspiration syndrome occurs, there is intense bronchospasm and an increase in lower airway resistance.  There is a rapid fall in arterial blood pressure and an initial rise in pulmonary artery blood pressure followed by a return to normal.  This is then followed by a fall in the pulmonary artery pressure.  Acute pulmonary edema ensues, with a large loss of plasma to the lungs.  The resultant decrease in plasma volume allows a consequent hemo-concentration to occur.  There is a progressive fall in the PaO2, pH and a moderate rise in the PaCO2.  Right-sided aspiration is favored by the bronchial configuration.  If the patient is in Trendelenburg's position, the apical segment of the upper lobe and th apical segment of the lower lobe are more frequently involved.  Infection is an infrequent but serious complication.  The syndrome may occur immediately after the aspiration or may be delayed several hours.  The patient becomes restless, dyspneic, tachypneic and cyanotic, her blood pressure falls rapidly and she progresses to shock, during induction, maintenance or recovery from anesthesia.  Trivial amounts of acid will cause severe illness.  Generalized bronchospasm, rales and bronchi with sanguineous secretions of bloody frothy sputum form the frank pulmonary edema or bronchopneumonia.  The clinical picture is a patient who has aspirated solid particles depends on the size of these particles.  Acute bronchospasm and often massive atelectasis of a lobe or entire lung may occur.  Prevention is preferable to actual treatment.  It is important to ensure that patients do not eat during labor.  It is wise to give antacids to patients in labor and prior to cesarean sections to raise the pH.  If general anesthesia is used it is essential that the patient be intubated with a cuffed endotracheal tube and cricoid pressure applied.  The management of actual aspiration consists of clearing the airway immediately with the head down in lateral position, the right side being preferred.  The pH of vomitus should be tested, the patients should be oxygenated and the airway secured with endotracheal intubation prior to suction (Blass & Skerman '88: 420, 421).  

Blood Component Therapy
	Component
	Volume
	Contents
	Effect

	Packed RBCs
	200-250 mL
	Erythrocytes
	Increase Hgb 1 g/dL and Hct 1-3%

	Platelets
	40 mL
	Platelets
	Increase platelet count 5000-10,000/mm3

	Fresh frozen plasma
	200-250 mL
	Clotting factors
	Increases clotting factors by 2-3%

	Cryoprecipitate
	10-15 mL
	Factor VIII, XIII, von Willenbrand factor, fibrinogen, fibronectin
	Increase fibrinogen by 150 mg/U


Source: Wright et al '03 Table B-1 Blood Component Therapy

Cardiac output starts to increase in early pregnancy and reaches its zenith at approximately 30 to 34 weeks of gestation, then declines toward term.  During pregnancy the red blood cell volume and total blood volume and the total plasma volume all increase.  The total blood volume is usually 40 percent above the nonpregnant state but is ordinarily well tolerated by the gravida.  There is a slight fall in both the systolic and diastolic pressure during the mid-trimester of pregnancy.  The white blood cell count increases during pregnancy (Blass & Skerman '88: 411). Infectious complications in blood transfusions are fatal hemolytic reaction (1 in 100,000), nonfatal hemolytic reaction (1 in 6000), HIV (1 in 493,000), Hepatitis C (1 in 103,000) and Hepatitis B (1 in 63,000).  Jehovah's witnesses do not accept blood transfusions and have cards with which to order human immune globulin IV.  Antibiotic prophylaxis is often administered for bacterial endocarditis. High risk patients receive Ampicillin 2 g IM/IV and Gentamicin 1.5mg/kg IV/IM within 30 minutes, followed by Ampicillin 1g IM/IV 6 hours later.  High risk ampicillin allergy patients are treated with Vancomycin 1 IV and Gentamicin 1.5 mg/kg IV/IM within 30 minutes of start.  Moderate risk patients receive Amoxicillin 2g PO I hour before procedure or ampicillin 3 g IV/IM within 30 minutes of start.  Moderate risk ampicillin allergy patients receive Vancomycin 1g IV complete 30 minutes before start.  Patients undergoing c-section do not require antibiotics.  Antibiotic prophylaxis recommendations are provided by the American College of Obstetricians and Gynecologists (ACOG).  Vaginal/abdominal hysterectomy are administered a single dose just before induction of anesthesia of one of the following antibiotics Cefazolin 1-2 g IV, Cefoxitin 2g IV single dose, Cefotetan, 1-2 g IV single dose and Metronidazole 500 mg IV.  Hysterosalpingogram is treated with Doxycyline 100 mg bid POI x 5d.  Induced abortion/dilation and curettage are sterilized with Doxycycline 100 g 1 hour before procedure and 200 g after procedure or Metronidazole 500 g bid PO for 5 days (Wright et al '03: 166-169).
Normal Hemodynamic Parameters
	Parameter
	Formula
	Normal value

	Mean arterial pressure
	[Systolic arterial pressure + (2 x diastolic pressure)] / 3
	70-100 mm Hg

	Pulmonary artery pressure
	
	15-30/5-13 mm Hg

	Central venous pressure
	
	5-10 mm Hg

	Pulmonary capillary wedge pressure
	
	2-12 mm Hg

	Stroke volume
	
	60-120 mL/ contraction

	Cardiac output
	Stroke volume x heart rate
	3-7 L/min

	Systemic vascular resistance
	
	800-1200 dynes/sec/cm-5

	Pulmonary vascular resistance
	
	120-250 dynes/sec/cm-5


Source: Wright et al '03: Table A-1 Pg. 353
Heart disease complications are treated with periop beta blockers in patients with coronary artery disease (CAD) or multiple cardiovascular risk factors that is started 1-2 weeks before surgery and continued 2 weeks postop.  The goal is a heart rate <70 (preop), heart rate < 80 (postop).  CAD might be treated more safely and effectively by hospitals with statins.  Hawthorn the supreme herb for the heart is contraindicated with beta blockers.  Venous thromboembolism can result in pulmonary emboli in 0.1-5% of patients with a mortality rate of 10-20%.  Most events occur within 7 days postop and increased risk remains for 3 weeks.  Being under anesthesia for >5 hours is a major risk factor.  Thigh-high graduated compression stocking reduce DVT in medium-risk patients.  Low-dose un-fractionated heparin 5000 units bid or tid with dose administered 2 hours preop.  Enoxaparin (Lovenox) 40 g qd or dalteparin (Fragmin) 2500-500 units daily. For patients with coagulopathy Coumadin (Warfarin) is discontinued and IV heparin is begun several days before surgery, Coumadin is re-instituted after surgery.  Low-dose unfractionated heparain is given 5000-10,000 U q12h, 5000-7000 U in the first trimester, 7500-10,000 U in the second trimester and 10,000 U in the third trimester.  The initital bolus of heparain is given 60 U/kg (max, 5000 U) at an initial infusion rate of 14 U/kg/hr.  Draw STATE PTT 6 hrs after bolus.  If PTT is 45-70 no change, if PTT is 71-80 decrease 1 U/kg/hr, if PTT is 81-90 hold 30 minutes and decrease 2 U/kg/hr.  If PTT >90 hold 1 hr and dcrease 3 U/kg/ht. Adjusted dose heparin >10,000 U can be given to achieve PTT 1.5-2.5 to treat artificial heart valve, antithrombin III deficiency, antiphospholipid antibody syndrome, rheumatic heart disease with atrial fibrillation, homozygous factor V Leiden mutation, homozygous prothrombin G20210A, or recurrent thromboembolism.  Low molecular weight heparin (LMWH) Dalterparin 5,000-10,000 U, Enoxaparin 40-80 mg q12h.  Hold warfarin for induced bleeding that is treated with Vitamin K 1-2.5mg PO, if INR is 7-10 and there is not bleeding, if INR >10, and there is no bleeding, vitamin K 3g subcutaneous (SC), for minor bleeding vitamin K 1-5 mg SC, for major bleeding admit patient administer vitamin K 10 g SC or 10 mg IV PB over 30 minutes and fresh frozen plasma. (Wright et al '03: 167-171, 367- 369).  Patients treated with steroids require stress dose steroids periop Hydrocortisone (Cortef, Hydrocortone) 100 mg on the evening of surgery then q8h x 24 hours.  Insulin dependent diabetic patients are administered one-third to one-half neutral protamine Hagedorn insulin dose on day of surgery.  Intraop IV dextrose with insulin supplementation.   Sliding scale insulin postop until tolerating regular diet.  Non-insulin dependent diabetic patients stop oral hypoglycemics the day before surgery.  Sliding scale insulin used postop until tolerating a regular diet (Wright et al '03: 167-171, 368).
Serum Hormone Levels
	Hormone
	Normal Level
	Hormone
	Normal Level

	ACTH (fasting 8 am)
	<60 pg/mL
	LH
	

	Cortisol (plasma am)
	6-30 mg/dL
	Follicular
	1-18 IU/L

	FSH
	
	Luteal
	<20 IU/L

	Follicular
	4-13 IU/L
	Midcycle
	24-105 IU/L

	Luteal
	2-13 IU/L
	Postmenopausal
	15-62 IU/L

	Mid-cycle
	5-22 IU/L
	Prolactin
	1.4-24.2 ng/mL

	Postmenopausal
	20-138 IU/L
	Progesterone
	

	Growth hormone (fast)
	<10 ng/mL
	Follicular
	1-18 IU/L

	17-Hydroxyprogesterone
	
	Luteal
	<20 IU/L

	Follicular
	<80 ng/dL
	First trimester
	9-47 ng/mL

	Luteal
	<235 ng/dL
	Third trimester
	55-255 ng/mL

	Postmenopausal
	<51 ng/dL
	Postmenopausal
	<0.5 ng/mL

	Insulin (fasting)
	3-15 mU/L
	Testosterone
	

	Thyroxine
	
	Total 
	6-86 ng/dL

	Total 
	4.5-12.0 µg/dL
	Free
	0.7-1.8 ng/dL

	Free
	0.7-1.8 ng/dL
	TSH
	0.35-6.20 mU/mL


Source: Wright et al '03: Table D-2 Pg. 360
Postoperative complications must be recognized and treated.  Postoperative fever is defined as temperatures of 100.4°F (38°C) on two occasions at least 4 hours apart, not in the first 24 hours after surgery.  Atelectasis, collapse of the lung, may occur 1-2 days after surgery and is the most common cause of postop fever.  Treatment is with incentive spirometry and ambulation.  UTI may occur after 3 days, risk is increased with prolonged indwelling catheter.  Treatment is with antibiotics.  Superficial phlebitis may occur at any time, risk is increased if IV lines in place for >48 hours, causing, redness, pain and induration at IV site.  Treatment is to change lines and warm compresses.  Wound infection may set in 5-10 days after <5% of surgeries causing incisional pain, erythema, tenderness and drainage.  Treatment is to o[en wound, debride and dressing changes (bid wet to dry), delayed primary closure can be offered at follow-up.  Rule out fascial dehiscence and necrotizing fasciitis. Necrotizing fasciitis may set in after 2-10 days, it is a surgical emergency with 30-50% mortality.  Fever, tachycardia, incisional pain, crepitus and bullae in wound and the tracks are beyond the superficial margin.  Treatment is with antibiotics, wide debridement.  Pelvic cellulitis sets in 3-5 days, it is a soft tissue infection with inflammation at vaginal cuff causing abdominal and pelvic pain.  Treatment is with antibiotics, open vaginal cuff to allow drainage.  Pelvic abscess occurs 3-5 days is an infected intraperitoneal or retroperitoneal fluid collection causing abdominal and pelvic pain.  Treatment is with antibiotics and drainage.  Drug fever can happen any time causing a high fever, often no appearing ill, diagnosis of exclusion, treatment is discontinuance of the drug (Wright et al '03: 205-206).
Deep venous thrombosis exhibits erythema, pain, and asymmetric calf swelling that can be complicated by pulmonary emboli and postphlebitic syndrome.  Diagnosis by U/S is >90% sensitive.  Management is with IV heparin, LMWH may be substituted and Warfarin instituted one a PTTT therapeutic therapy.  Heparin continued INR 203 for 48 hours.  Oral warfarin continued long term in high-risk patients, 6 months in moderate-risk patients and 3 months in low-risk patients.  General diagnostic evaluation CBC, PT, PTT, ABG (increased A-a gradient, hypoxemia, hypcapnia), ECG (tachycardia, S1Q1T3, nonspecific ST abnormalities), chest x-ray (exclude other pulmonary disease, decreased vascularity, infarction), echocardiogram (if hemodynamically unstable).  Specific diagnostic evaluation V/Q Scan is the initial procedure of choice.  Interpretation depends on pretest probability of pulmonary embolism.  If duplex can positive for DVT anticoagulation, if lower extremity duplex scan negative pulmonary angiogram.  Pulmonary angiogram is performed when other evaluations equivocal and is considered the gold standard.  Spiral (helical) CT may be considered in place of V/Q san as initial test.  Insensitive emboli below level of segmental pulmonary artery.  Supportive care O2 IV fluid, anticoagulation, begun during diagnostic evaluation, IV heparin or LMWH initiated.  Oral warfarin instituted once aPTT therapeutic.  Thrombectomy considered for unstable patients.  Inferior vena cava filter, patients with contraindication to anticoagulation, develop recurrent emboli while being anticoagulated.  
Postop ileus and bowel obstruction may complicate abdominal surgery.  Patients present with nausea and vomiting (N/V).  Ileus obstruction begins 24-72 hours postop, the pain is mild, abdominal exam exhibits extension, bowel sounds are hyperactive, abdominal radiograph shows bowel dilation of the small and large bowel, and infrequently air-fluid levels.  Management is bowel rest, nasogastric suction, antiemetics, cholinergics, enemas, fluid hydration.  Bowel obstruction onset is delayed, pain is severe, cramping, there is distension in the abdominal exam, bowel sounds are hyperactive, abdominal radiograph shows bowel dilation proximal to obstruction, air-fluid levels are usually present.  Management is bowel rest, nastogastric suction, antiemetics, fluid hydration and surgery.  Pain management is initially patient-controlled analgesic pump or IV narcotics.  Oral analgesics are begun once tolerated.  Facial dehiscence is an opening in the fascia.  Evisceration occurs when the abdominal contents protrude through the dehiscence.  Signs and symptoms are large volume serosanguinous drainage, prolonged ileus, increased patient discomfort.  Diagnosis is by palpation of fascial defect.  Management is with IV fluid hydration, bowel decompression with nasogastric tube, antibiotics, wound closure in OR (Wright et al '03: 205-209).
VI. Pediatrics
6.1 Growth
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Patterns of growth and development are directional.  Cephalocaudal (head-to-tail) growth occurs along the body's long axis.  Control over the head, mouth and eye movements precedes control over the upper body, torso and legs.  Proximodistal (midline-to-peripheral) growth progresses from the center of the body to the extremities.  The child develops arm movement before fine motor finger ability.  Growth is symmetric, with each side developing in the same direction at the same time.  Sequential patterns involve a predictable sequence of growth and development stages through which a child proceeds.  Sequential patterns have been identified for motor skills, such as locomotion (e.g. a child starts crawling before walking), ad for behaviors such as language and social skills (e.g first a child plays alone, then with others).  These patterns appear to be specific to cultural groups.  For example, Hopi children walk about a month and a half later than Anglo-American children while Balinese children progress from sitting to squatting to standing.  In general, children mature earlier and grow larger than their counterparts in preceding generations (Muscari '01: 3).

The normal weight of a newborn is 6 to 9 lb (2700-4000g).  African-American newborns are 181 to 240 g lighter than white newborns, explaining why low birth weight is twice as common in this group.  Chinese, Filipinos, Hawaiians, Japanese and Puerto Ricans also have lower mean birth weights. There is significant difference in birth weights among Native American tribes, but overall they have a higher incidence of newborns weighting 4000g or more (Muscari '01: 170, 78). In April 2006, the World Health Organization (WHO) released new international growth charts for children aged 0--59 months. Similar to the 2000 CDC growth charts, these charts describe weight for age, length (or stature) for age, weight for length (or stature), and body mass index for age.  After convening an expert panel the CDC recommends that health care providers use the WHO growth standards to monitor growth for infants and children ages 0 to 2 years of age in the U.S and use the CDC growth charts for children age 2 years and older in the U.S.  Breastfeeding is the recommended standard for infant feeding. The WHO charts reflect growth patterns among children who were predominantly breastfed for at least 4 months and still breastfeeding at 12 months.  Breast fed infants under one month of age should be having four or more stools in a 24 hour period.  Fewer than four, even if wetting frequent is considered a danger sign (Eiger '01:191). All milk, human and cow, is deficient in iron.  Skim milk should be avoided until age two because it provides too few calories, an excess of protein and an inadequate amount of essential fatty acids (Eiger :196).  Human milk has been implicated in HIV transmission and therefore breastfeeding should be avoided.  Infants should be tested at 1 month and 4 months.  There are no restrictions on daycare.  The regular immunization schedule should be followed.  Infants who are HIV positive should receive MMR because, unlike other live vaccines, it does not shed (Behrman '02: 446 & 450).

The best indicator of good overall health in an infant is steadily increasing height, weight and head and chest circumference.  Growth and development are monitored by plotting measurements on a standardized growth chart, specific for boys and girls, from birth to 3 years and from 3 to 18 years.  From 0 to 6 months a child grows 1 inch (2.5 cm) per month.  The average 6 month old is 25 ½ inches (63.8 cm).  The average 12 month old is 29 inches (72.5 cm).  Birth length increases 50% by 12 months.   From 0 to 5 months, the child gains 1.5 lb (682 g) per month.  Birth weight doubles by 5 months.  Average 6 month weight is 16 lb (727 g).  Birth weight triples by 12 months.  Average 12 month weight is 21.5 lb (977 g).  Head circumference from 0 to 6 months increases 0.6 in (1.32 cm) per month.  Average head circumference by 6 months is 17 in (37.4 cm).  From 6 to 12 months head circumference increases 0.2 in (0.44) per month.  By 12 months average head circumference is 18 in (45 cm) a 33% increase and brain weight has increased two and a half times from birth measurement.  The anterior fontanelle is diamond shaped; at birth, it measures 4 to 5 cm (about 2 in) at widest part and closes between 12 and 18 months.  The posterior fontanelle is triangular; at birth, it measure 0.5 to 1 cm (about ½ in) at widest part and closes by 2 months (Muscari '01: 12-13).  
The dramatic growth of infants during the 1st year of life (e.g, a three-fold increase in weight and a two-fold increase in length) and continued growth, albeit at slower rates, from 1 yr of age through adolescence impose unique nutritional needs.  Expressed per unit of body weight, the normal infant requires approximately three times more energy than the adult.  This reflects primarily the higher metabolic rate of the infant vs. the adult.   The protein requirement of the normal infant and growing child is also greater per unit of body weight than that of the adult.  In addition it is thought that the infant requires a higher proportion of essential amino acids than the adult.  These include the amino acids recognized as essential (or indispensable) for the adult (i.e., leucine, isoleucine, valine, threonine, methionine, phenylalanine, tryptophan, lysine and histidine) as well as cysteine, tyrosine and perhaps, arginine.  In general, human milk protein and all proteins currently used in infant formulas contain adequate amounts of all essential amino acids, including cysteine, tyrosine and arginine.  Although the amino acid composition of human milk protein is considered ideal, the total protein content of human milk, though quite variable, averages only approximately 1.0 g/gL.   Thus, on average, about 200 mL/kg/24 hr must be ingested to meet the current RDA for protein.  Although the normal newborn infant is thought to have sufficient stores of iron to meet requirement for 4-6 months, iron deficiency is common during infancy.  If protein intake is adequate, vitamin deficiencies are rare; if not, deficiencies of nicotinic acid and choline, which are synthesized, respectively, from tryptophan and ethionine, may develop.  The normal infant's absolute requirement for water probably is 75-100 mL/kg/24 hr. 
Constitutional growth delay is characterized by a bone age that is delayed for chronological age, and a normal growth velocity for bone growth.  Turner syndrome, which occurs in girls, is associated with stature below the 3rd percentile in 99% of affected cases. Achondroplasia, or skeletal dysplasia, is an autosomal dominant mutation that result sin disproportionate short stature, e.g shortened limbs, macrocephaly and bowing of legs (Fox '02: 367).  The physical growth of infants and children has long been recognized as an important indicator of health and wellness. Growth charts have been used for at least a century to assess whether a child is receiving adequate nutrition and to screen for potentially inadequate growth that might be indicative of adverse health conditions. Traditionally, attention has focused on undernutrition. However, in the past few decades, concerns about excessive weight gain have increased, and growth charts have been used to screen for overweight, including obesity. The recognized standard of physical growth of school age children is to gain 5 to 7 pounds per year and grow about 2.5 inches per year (Burns et al '00: 145).  A slow or arrested growth may indicate nutritional deficits, chronic illness or hormonal problems.  Problems that can result in growth deficiency are food deprivation, malabsorption disorders, inflammatory bowel disease, chronic infection, chronic steroid use, developmental delay, cardiac disease, renal disease or growth hormone deficiency.  Marfan's syndrome is suspected in adolescents who are tall and thin with long extremities and long hyper-extensible fingers.  Their arm span exceeds their height, and their pubis-to-sole measurement exceeds their crown-to-pubis measurement (Muscari '01: 77).  
In general, human milk protein and all proteins currently used in infant formulas contain adequate amounts of all essential amino acids, including cysteine, tyrosine and arginine.  Although the amino acid composition of human milk protein is considered ideal, the total protein content of human milk, though quite variable, averages only approximately 1.0 g/gL.   Thus, on average, about 200 mL/kg/24 hr must be ingested to meet the current RDA for protein.  Although the normal newborn infant is thought to have sufficient stores of iron to meet requirement for 4-6 months, iron deficiency is common during infancy.  If protein intake is adequate, vitamin deficiencies are rare; if not, deficiencies of nicotinic acid and choline, which are synthesized, respectively, from tryptophan and ethionine, may develop.  The normal infant's absolute requirement for water probably is 75-100 mL/kg/24 hr.  Intake of bovine milk before 1 yr of age is discouraged.  After 1 yr of age, the child's growth rate slows and the nutrient needs for growth consequently decrease.  At 2 years of age most children are eating the same foods as the rest of the family.  Two to 3 yr old children need the same number of servings of each food group as 4-6 yr old children, but the size of each serving should be only about two thirds that recommended for 4-6 yr children whose needs have been studied for school lunches to provide 6 ½ cup servings of grain, 3 of vegetables,  2 fruit,  2 milk,, 2 serving of 1 oz meat and limited fats and sweets (Heird '04:153-157).   Be sure to stuff a cold.  When growing children catch a cold they have extra high caloric demands and it may be noticed that they are wasting away while playing shortly after eating a small meal; these children must be fed extra rations to avoid breaking bones. 
The structure of infant skin is the same as that of the adults although the skin is functionally immature at birth, which predisposes the infant to skin problems.  The dermis and epidermis are loosely bound together.  The epidermal layers are permeable, increasing the skin's susceptibility to infection and irritation and creating a poor barrier against fluid loss.  Thermoregulation is ineffective because the fat layer is thing and the skin cannot shiver or contract in response to cold and heat.  Thermoregulation becomes more efficient as the skin develops.  Peripheral capillaries respond to heat by dilating, decreasing internal body temperature and constrict in response to cold to conserve heat.  The skin pigment of a newborn has never been exposed to light and is the lightest it will ever be.  Melanin production is thought to reach adult levels by age 1 year.  Sebaceous glands are very active due to high levels of maternal androgen.  Sebaceous glands are responsible for the production of the vernix caseosa that covers the newborn at birth.  Milia (baby acne) develop when sebaceous glands become plugged.  Eccrine glands function at birth, causing palmar sweating, which is helpful when assessing pain.  Sweat develops in infants at higher temperatures than in adults, and retention of sweat an result in miliaria (heat reach, prickly heat).  Apocrine glands stay small and nonfunctional until puberty.  Fine, downy hairs called lanugo cover the neonate's body at birth and disappear within the first 2 weeks of life.  Newborns may be bald or have thick scalp hair.  Regardless newborn hair sheds in 2 to 3 months and replaced by more permanent hair.  The nails are usually present at birth.  Absent or short nails usually signify prematurity, long nails indicate post-maturity (Muscari '01: 8).
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Head growth predominates during the fetal period.  At birth the head circumference is greater than that of the chest.  During infancy, body growth predominates and the head grows proportionately to body size.  Brain growth is reflected by head circumference (occipital frontal circumference [OFC]).  It increases six time as much during the first year as if does the second half.  Half of the postnatal brain growth is achieved by age 1 year.  The cranial bones are soft and separated by the coronal, lambdoidal, and sagittal sutures that intersect at the anterior and posterior fontanelle.  The sutures and fontanelles allow for skull expansion to accommodate brain growth.  The posterior fontanelle closes at 2 moths and the anterior between 12 and 18 months.  The newborn's skull is often asymmetrical due to molding resulting from passage through the birth canal; it molds easily, allowing for overlapping of the cranial bones.  Ossification begin in infancy and continues into adulthood.  The neck is usually short in infancy.  The lymphoid tissues are contained in the thymus, tonsils, adenoids, spleen, blood lymphocytes and lymph nodes.  At birth, lymphoid tissues are well developed but small in relation to total body size.  Thymus is prominent in infancy and usually undetectable in adulthood (Muscari '01: 8-9).

Saliva is minimal at birth.  By 3 months, drooling is evident due to the increased secretion of saliva.  This does not signify tooth eruption.  Drooling persists for a few months until the infant learns to swallow the saliva.  Both temporary (deciduous) and permanent teeth begin to develop in utero.  That is why pregnant women, particularly after the first trimester, and children under the age of 8 should not be treated with tetracycline or doxycycline to prevent permanent yellowing of the teeth.  Deciduous tooth eruption takes place between the ages of 6 and 24 months.  Primary dentition is completed by age 2 years with the full set of 20 teeth.  The maxillary, mastoid and ethmoids sinuses are present at birth, but are underdeveloped until age 3 years.  Neonates are obligate nose breather and therefore have significant distress when their nasal passages are obstructed.  Eye function is limited at birth.  The newborn is farsighted and has visual acuity of 20/200 to 20/400.  Peripheral vision is fully developed, central vision is not.  Tearing and voluntary control over eye muscles begin at 2 to 3 months.  By 4 months, infants establish binocularity and can fixate on a single image with both eye simultaneously.  Color distinction is developed by 8 months.  The macula is absent at birth, developing at 4 moths and is mature by 8 months.  The inner ear develops during the first trimester of gestation, therefore, problems during this time, such as rubella, may impair hearing.  The neonate can hear loud sounds at 90 decibels and reacts with a startle reflex.  The newborn can distinguish sound frequencies and turn toward familiar voices or sounds.  The newborn responds to low-frequency sounds, such as a heart beat or lullaby, by decreasing motor movement or quieting and to high-frequency sounds with an alerting reaction.  The ability to discriminate among sounds improves over time.  In infants the external auditory canal has an upward curve and is short and straight.  Therefore, the pinna must be pulled down and back to perform the otoscopic exam.  The eustachian tube is wider, shorter, and more horizontal, increasing the possibility of infection rising from the pharynx (Muscari '01: 9-10, 17).

During gestation, the alveoli are collapsed, and the lungs contain no air, even when the lungs are fully developed.  Gas exchange is performed by the placenta.  Immediately after birth, the lungs aerate, blood flows through them more vigorously, causing greater expansion and relaxation of the pulmonary arteries.  The decrease in pulmonary pressure closes the foramen ovale, increasing oxygen tension and closing the ductus arteriosus.  The lung continue to develop after birth, and new alveoli are formed until about age 8 years.  Thus, a child with pulmonary damage or disease at birth may regenerate new pulmonary tissue and eventually attain normal respiratory function.  In girls ventral epidermal ridges (milk lines) are present during gestation.  At birth, the bactiferous ducts are present within the nipple, there are no alveoli.  The breasts may be temporarily enlarged due to the effects of maternal estrogen.  However, they are usually flat and remain so until puberty.  Fetal circulation is remarkably different from postnatal circulation.  Oxygenation occurs in the placenta because the lungs are not functioning.  

Arterial blood returns to the right side of the heart.  It is shunted through the foramen ovale and ductus arteriosus into the left side of the heart and out the aorta.  At birth, lung aeration causes circulatory changes.  The forame ovale closes within the first hour due to the newly created low pressure in the right side of the heart, and the ductus arteriosus closes about 10 to 15 hours after birth (Muscari '01: 10).  

The heart is positioned more horizontally in the chest in children than in adults.  Thus the apical impulse is felt at the fourth  intercostal space left of the mid-clavicular line in young children.  The heart sounds are louder, higher pitched and shorter duration than adults.  Physiologic splitting of the second sound may be heart in the second left intercostal space widening with inspiration.  A third heart sound (S3) may be heart at the apex and is present in third of all toddlers.y.  The schoolager's heart size is proportionately smaller to body size than at any other stage in life, this is one of the reasons schoolagers tire easily.  The heart become more vertical in the thoracic cavity, and the apex reaches the adult location at age 7 year.  The heart reaches 10 times its birth weight by puberty.  Sinus arrhythmia is normal and reaches its greatest degree in adolescence.  Athletic adolescents have lower heart rates.  Hearth growth is relatively greater than vessel growth, possibly causing young adolescents to experience transient chest pain after periods of activity (Muscari '01: 10, 17, 28, 29, 34).

The umbilical cord is prominent in the newborn abdomen.  The liver is palpable at 0.5 to 2.5cm below the right costal margin, taking up proportionately more space tan any other time after birth.  The abdomen of infants and small children is cylindric and prominent in the standing position and flat when supine.  It is larger than the chest in children under 4 years of age.  The contours change to adult shapes during adolescence.  Peristaltic waves may be visible in infants and thin children but may also indicate pathology.  Kidney development is not complete until 1 year of age.  The tip of the right kidney may be felt in young children, especially during inspiration.  Bladder capacity increases with age.  The bladder is located between the symphysis and umbilicus, which is higher than in adults.  The liver is palpable at 1 to 2 cm below the right costa margin in infants and small children.  The spleen may be palpable below the left costal margin at 1 to 2 cm.  The testes develop prenatally and drop into the scrotum during the eighth month of gestation.  Each testis measures 1cm wide and 1.5 to 2 cm long.  In boys, the prostate is underdeveloped and nonpalpable.  The female genitalia may be engorged at birth due to the influence of maternal hormone.  The genitalia return to normal size in a few weeks and remain small until puberty when estrogens stimulate the development of the reproductive tract and secondary sex characteristics.  Meconium is passed during the first 24 hours of life, signifying anal patency.  Stools are passed by reflex and anal sphincter control is not reached until 1 ½ to 2 years of age, after the nerves supplying the area have become fully myelinated (Muscari '01: 10-11).

Bone formation occurs through ossification, beginning during the gestational period and continuing throughout childhood.  The skeleton of infants and children is chiefly made of cartilage, accounting for the relative softness and malleability of the bones and the relative ease of correction of certain deformities.  Bones growth rapidly during infancy.  Bone growth occurs in two dimensions: diameter and length.  Growth in length takes place at the epiphyseal plate, a vascular area of active cell division.  These cells are highly sensitive to the influence of Ghm estrogen and testosterone.  Contour changes are visible in the vertebral column.  The spine has a single C-shaped curve at birth.  By 3 to 4 months, the anterior curve in the cervical region develops from the infant raising its head when prone (Muscari '01: 11).

The neurologic system is not complete at birth.  Nerve development has a second rapid growth development from the 13th week of gestation through the first year of life.  The number of brain neurons increases rapidly during the first year, with the brain itself doubling its wight by the end of infancy.  Central nervous system myelinization, which enable progressive neuromuscular function, followed the cephalocaudal and proximodistal sequence.  Its rate accelerates rapidly after birth.  Newborns have rudimentary sensation, needing a strong stimulus to elicit a response.  This is followed by a vigorous response of crying with whole body movements.  As myelinization develops, stimulus localization becomes possible, and the child responds in a more localized manner.  Infants typically exhibit primitive reflexes until myelin acquisition occurs.  Motor control develops in a head-to-neck-to-trunk-to-extremities sequence (Muscari '01: 11-12).

Smell is fully developed at birth.  For example, 2 week old infants can identify the smell of their mothers' milk and their parents' boy odors  Newborns will turn their heads away from unpleasant smells, such as ammonia, but will not react to odors that older children and adults usually find repulsive, such as flatus.  Taste buds are more widely distributed about the tongue as infants and children than in adults.  This enables infants to savor the natural flavor of foods, making the addition of salt and sugar unnecessary.  Infants prefer sweeter tasting substances and tend to dislike salty ones, but preference becomes influenced by culture and other environmental factors.  Some young children, especially children who are blind may need to taste the skin of a person by licking them.  Tactile senses are well developed at birth, especially the lips and tongue, and receptors react to sensations of touch, temperature, pressure and pain.  The difference between infant and adult responses to tactile stimuli are due to the immaturity of the cerebral components that interpret and organize those responses.  Touch should be used frequently, and infants enjoy rocking, warmth and cuddling (Muscari '01: 12).

The face of an infant and child is not merely a scaled-down version of that of the adult.  Newborns have a small face relative to cranial size.  The newborn face also appears round and relatively flat with large, wide-set eyes.  Throughout childhood, the face elongates because of maxillary and mandibular growth.  As facial height increases, the ratio of face to the cranium changes from 1:3 for infants to 1:2 for adults.  Concurrent growth of the skull base causes increased facial projection.  The chin and cheek bones become more prominent, and the pyriform aperture of the nose is displaced inferiorly relative to the orbits.  Sinonasal growth is closely related to maxillary and facial growth.  The vertical height of the nose increases substantially during adolescence.  Growth of the external nose completed at about 15 years of age for girls and 18 years for boys.  Elective nasal operations are consequently deferred until adolescence (Francis, Rosenfeld & Goldsmith '04: 385, 386). 
Like most other mammals, humans have two sets of teeth, the primary and the permanent. Humans have twenty baby (primary) teeth and thirty-two adult (permanent) teeth.  The first set of teeth are acquired during the first year of life, and begin to lose them, prior to replacement with the permanent set, from 6 years of age onward (Lewis & Elvin-Lewis ‘77: 226). Tooth eruption in humans is a process in tooth development in which the teeth enter the mouth and become visible.  There are 20 primary teeth, 10 in each jaw.  By the age of 13, most children have 28 of their permanent teeth (4 central and 4 lateral incisors, 8 premolars, 4 canines and 8 molars.  The last teeth to appear are the third molars or “wisdom teeth” at around the ages 16 to 21 years. Between the ages of 12 and 18 years and before orthodontic treatment, the third molars, which usually emerge during the late teen years, should be evaluated by radiographs (Smith ’97: 13, 153).  By age 21, all 32 of the permanent teeth have usually appeared (Jerome ’00: 369, 374).
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During the school-age years, the face grows proportionately faster than the rest of the cranium, and secondary teeth appear too large for the face.  The tonsils are typically very large in early childhood and barely visible in adulthood.  They reach adult size by age 6 years, continuing to grow until age 10 or 12 years when they reach the maximum size, which is almost twice their adult size.  Deciduous teeth are lost between the ages of 6 and 12 years.  The frontal sinuses are present at around age 7 to 8 years, and they mature at age 12 years.  The sphenoid sinuses develop at age 12 years or after puberty.  Eyes reach adult size and shape by age 10 years.  The ear canal shortens and straightens as the child ages.  The pinna can be pulled up and bak as in the adult.  Once children reach 8 to 10 years, their respiratory rate lowers to that of the adult, and their breathing becomes thoracic (Muscari '01: 28-31).  
The immature pinna (external ear) has adult morphologic features at birth but it is soft and pliable.  Operations to correct excessive protrusion of the ear (otoplasty) can be performed safely by 4 to 5 years of age, when most of the pinna growth has occurred.  Adult size is attained by 9 years of age.  The tympanic membrane has its full dimensions at birth, but is thick and lies in a nearly horizontal position.  With ossification of the ear canal by 2 years of age, the tympanic membrane assume its vertical orientation.  The ossicles (malleus, incus and stapes) are of adult size and configuration at birth.  The Eustachian tube is only half its adult length at birth and is nearly horizontal (infant 10 degrees, adult 45 degrees). By age 7 the Eustachian tube assumes its adult size and configuration, and the incidence of otitis media is greatly reduced.  Newborns have a small oral cavity because the mandible is foreshortened, producing relative macroglossia, causing the newborn to be an obligate nasal breather until 6 to 12 weeks of age.  The larynx is fully formed at birth but is located higher in the neck at the level of the fourth cervical vertebrae.  With growth of the neck, the larynx gradually reaches its adult position at C5 to C7 at the time of puberty.  There are a number of behavioral milestones in the development of children, particularly regarding speech and language (Francis, Rosenfeld & Goldsmith '04: 385, 386).

Communication milestones for infants and children

	Age
	Hearing and receptive language
	Expressive language

	0 to 3 months
	Alerts to speech.  Startles to loud sounds.
	Cries to express needs.  Throaty noises

	3 to 6 months
	Recognizes change in tone.  Watches speaker's face.
	Laughs.  Makes guttural sounds (cooing).

	6. to 9 months
	Turns toward novel sounds.  Stops action in response to no.
	Babbles.  Varies pitch. Says "Dada" or "Mama".

	9 to 12 months
	Follows instructions with gesturing.  Turns to name.
	Makes speech sounds (p, b, m) in different pitches.  Says 1 to 2 words.

	12 to 18 months
	Knowns the names of familiar objects.  Identifies sounds from another room. 
	Uses jargon.  Says 2 to 3 words.

	18 to 24 months
	Identifies 2 or more body parts.  Identifies 5 common objects.
	Mixes jargon with words.  Says more than 20 words.

	24 to 30 months
	Follows 2-step directions.  Understands possessive terms.  
	Uses 2-word sentences.  Knows more than 50 words.  50% of speech intelligible. 

	30 to 36 months
	Follows simple conversation
	Uses 2 to 4 word sentences.  Knows 800 to 1,000 words.  50%-75% of speech intelligible.

	3 to 4 years
	Understands with background noise.  Categorizes.
	Uses 3 to 5 word sentences.  Knows 1,500 words.  Produces p, b, m, n, h, w, k, g, d, f, y

	4 to 5 years
	Able to listen for long periods.  Follows 3-step directions
	Knows more than 2,000 words.  90% grammar acquisition.  Inconsistently produces r, l, s, z, v, th, /d/


Source: Francis, Rosenfeld & Goldsmith '04: 387 Table 44-2

Crying the first means of communication.  Parents can differentiate cries.  Cooing occurs by 1 to 2 months.  Laughing and babbling occur by 3 to 4 months.  Consonant sounds are heard by 3 to 4 onths.  Sounds are imitated by 6 months.  Syllables are combined (mama) by 8 months.  No-no is understood by 9 months.  Mama and dada are said with meaning by 10 months.  Four to ten words are said with meaning by 12 months.  At 15 months, the child uses expressive jargon.  At 2 years, he or she says 300 words, uses two to three word phrases, and uses pronouns.  At 2 ½ years, the child gives his or her first and last name.  The child also uses pleurals.  The 3 year old can say 900 words, uses three to four word sentences and talks incessantly.  The 4 year old can say 1500 words, tells exaggerated stories, and sings simple songs.  This is the peak age for “why” questions.  The 5 year old can say 2100 words and knows four or more colors, the names of the days of the week, and the months (Muscari '01: 14, 19, 24).  

The toddler grows 3 in (7.5 cm) per year.  The average 2 year old is 34 in (86.6 cm).  Heigth at 2 years is approximately half of adult height.  The toddler gain 4 to 6 lb (1.8-2.7 kg) per year.  The average 2 year old is 27 lb (12.3 kg).  Birth weight is quadrupled by 2 ½ years.  Head circumference equals chest circumference by 1 to 2 years.  Total increase in head circumference in the second year is 1 in (2.5 cm); the rat of increase slows to ½ in per year until 5 years.  At 15  months, the child walks without help.  At 18 months ,he or she walk upstairs with one hand held.  At 24 months, he or she walks up and down stairs one at a time.  At 30 months, he or she jumps with both feet.  At 15 months, the child builds a two-block tower; the child also scribbles spontaneously.  At 30 months the child builds an eight block tower and can copy a cross (Muscari '01: 20-21).  

There is little difference between toddlers and preschoolers.  The neck lengthens about age 3 or 4.  The tonsils are typically very large in early childhood and barely visible in adulthood.  They rapidly reach adult size by age 6 years, continuing to grow until age 10 or 12 years.  Binocular and peripheral vision are developed by age 6 years.  Generally children remain farsighted until age 7 year.  Hearing reaches maturity at 3 to 4 years of age.  They quadruple in size by 5 years.  The bladder descends into the pelvis by age 3 years.  A healthy preschooler is slender, graceful and agile, with good posture.  The preschooler grows 2.5 to 3 in (6.25-7.5 cm) per year.  The average 4 year old is 40 ½ in (101.25 cm). The preschooler gains 5 lb (2.3 kg) per year.  The average 4 year old weighs 37 lb (16.8 kg).  At 3 years the child can ride a tricycle, go upstairs using alternate feet, stand on one foot for a few seconds, and broad jump.  At 4 years, the child can skip, hop on one foot, catch a ball, and go downstairs using alternate feet . At 5 years, the child can skip on alternate feet, throw and catch a ball, jump rope and balance on alternate feet with eyes closed (Muscari '01: 24, 26). 

Pubic hair begins to develop between ages 8 and 14 year.  The testes increase in size and sensitivity, and the penis grows in length and width.  Vaginal secretions change from alkaline to acidic; the vaginal layer becomes thick, gray and mucoid, and the vaginal flora change from mixed to Döderlein's lactic acid-producing bacilli. Thelarche (beginning of breast development) usually takes place between the age of 10 and 11 years but may occur between 8 and 13.  The heart reaches 10 times its birth weight by puberty.  The school-ager's heart size is proportionately smaller to body size than at any other stage in life.  This is one of the reasons that shool-agers tire easily.   The heart becomes more vertical in the thoracic cavity and the apex reaches the adult location at age 7 years.  Stomach capacity reaches 500 mL.  The kidneys double in size, and fluid and electrolyte balance become stable.  Bones grow rapidly during the growth spurt of puberty.  Bones continue to ossify, but child bones are less resistant to pressure and muscle pull than adult bones.  The brain reaches 90% of adult size by age 7 years, after which brain growth slows and reaches adult size by age 12.  Myelinization is complete and the child goes form being a clutzy 6 year old to a coordinate 12 year old.  The average 6 year old is 45 in (112.5 cm).  The average 12 year old is 59 in (147.5 cm).  The child gains 4 ½ to 6 ½ lb (2-3 kg) per year. The average 6 year old weights 46 lb (21 kg).  The average 12 year old weights 88 lb (40 kg) (Muscari '01: 29, 30). 

Growth is considerable during the adolescent growth spurt, which usually peaks at 12 years in females and 14 years in males. The skeleton grows faster than muscles; the hands and feet grow out of proportion to the body; and the large muscles grow faster than the small ones.  Ossification occurs later in males than females  Males have ore length in the arms and legs relative to trunk size, and they have greater shoulder width.  The brain continues to grow and there is an expansion in cognitive development.  The neurons do not increase in number, but there is an increase in the number of support cells that nourish them.  In adolescence 20% to 25% of adult height is achieved.  Females grow 2 to 8 inches (5-20 cm) growth ceases about 16 to 17 years  Males grow 4 to 12 inches (10-30 cm) growth ceases about 18 to 20 years.  Females gain 15 to 55 lb (6.8-25 kg).  Males gain 15 to 65 lb (6.8-29.5 kg) (Muscari '01: 34-38).
Adolescence encompasses puberty, the period when primary and secondary sex characteristics begin to develop and reach maturity.  In girls, puberty begins between the ages of 8 and 14 years and is completed within 3 years.  In boys, puberty begins between the ages 9 and 16 years and is completed by age 18 or 19.  Menarche (onset of menstrual periods) typically occurs about 2 ½ years after onset of puberty.  Onset of seminal fluid is an overt sign of puberty, analogous to menarche in females.  Puberty is studied with Tanner's stages of sexual maturity.  Males; Sex maturity rating 1: prepubertal, no pubic hair, genitalia unchanged from early childhood.  Sex maturity rating 2: light, downy hair develops laterally and later becomes dark, penis and testes may be slightly larger, scrotum becoming more textured.  Sex maturity rating 3: pubic hair has extended across the pubis, testes and scrotum are further enlarged penis is larger especially in length.  Sex maturity rating 4: more abundant pubic hair with curling, genitalia resemble those of an adult, glans has become larger and broader, scrotum is darker.  Sex maturity rating 5: adult quantity and patter of pubic hair, with hair present along inner borders of thighs, testes and scrotum are adult in size.  

Tanner's stages of breast development.  Sex maturity rating 1: prepubertal, elevation of papilla only.  Sex maturity rating 2: breast buds appear; areola is slightly widened and projects as small mound.  Sex maturity rating 3: enlargement of the entire breast and projection of areola and papilla as a secondary mound.  Sex maturity rating 5: adult configuration of the breast with protrusion of the nipple; areola no longer projects separately from remainder of breast.  Female pubic hair development.  Sex maturity rating 1: prepubertal, no pubic hair.  Sex maturity rating 2: straight hair extends along the labia. Sex maturity rating 3: pubic hair increases in quantity, darker and present in the typical female triangle but in smaller quantity.  Sex maturity rating 4: public hair more dense, curled and adult in distribution but less abundant.  Sex maturity rating 5; abundant, adult-type pattern hair may extend onto the medial part of the thighs (Muscari '01: 34-36).

Adolescence is defined as the period beginning with the appearance of secondary sexual characteristics and ending with completion of growth.  The healthcare problems of adolescents tend to fall into three major categories – the consequences of puberty, the consequences of psychosocial development, and the consequences of specific diseases that involve only this age group, such as infectious diseases (mumps, infectious mononucleosis, sexually transmitted diseases), neoplasms (Hodgkin's disease, thyroid cancer), and systemic disease (sarcoidosis, lupus erythematosus).  During puberty changes in the hypothalamic-pituitary access increases levels of sex hormones such as estrogen, progesterone and testosterone and cause physical changes.  These changes include the growth spurt that occurs anywhere from 12 to 14 year of age, dental changes such as the development of molars, including wisdom teeth, the appearance of secondary sexual characteristics, and the change in voice.  Adolescents are not merely small adults or large children, and their successful care requires a strong appreciation of the particular physical and psychological changes that occur during this critical period.  Although any disease may affect an adolescent (Goldsmith '04: 393).
Accidents are the leading cause of death in children over 1 y of age., mostly involving teen drivers in motor vehicle accidents  There are different major risk factors for different age groups.  Infant: food sensitivity/feeding problems, obesity, colic, failure to thrive, diaper dermatitis, sudden infant death syndrome, apnea, falls/drowning.  Toddler: child abuse, choking, falls, burns, drowning, iron deficiency anemia, lead poisoning.  Preschooler: choking, burns, drowning, communicable diseases, parasites.  Schoolager: bicycle accidents, head injuries, fractures, dental problems, skin rashes/disorders, behavioral problems.  Adolescent: depression, suicide, drug and alcohol abuse, eating disorders, pregnancy, delinquency, menstrual problems, sexually transmitted diseases, HIV, acne, motor vehicle accidents, drowning and firearm injuries (Muscari '01: 59).  It has been estimated that approximately 1% of children in the United States are deliberately subjected to physical abuse each year.  Nearly 80% of child abuse is seen in children under 3 years of age (too young to communicate the cause of injury) and fully 90% is inflicted by caretakers of the child (parents, stepparents ,babysitters, etc.).  The history of injury as given by the abuser is often vague and discrepant with the multiplicity and seriousness of the observed injury.  Multiplicity of injuries is the rule.  The eyes genitalia, and back are common target for this kind of deliberate abuse (Soper & Kimura '89: 536).
6.2 Pediatric medicine
Pediatrics involves, measuring the growth of children, vaccination programs, motor vehicle safety measures, control of infectious diseases, safer and healthier foods, healthier mothers and babies, family planning, fluoridation of drinking water and recognition of the hazards of tobacco use.  Group well child visits can be scheduled for groups of infants and children of similar ages and their families participate in sessions lasting 45-60 minutes led by primary care pediatric providers (Sectish '04: 14-19).  Children are subjected to routine tests, including newborn screening, vision, hearing, tuberculosis, urinalysis, hematocrit and lead level.  When appropriate there is also testing for genetic disorders (sickle-cell anemia, thalassemia), and other risk problems, such as elevated cholesterol and human immunodeficiency virus.  In most cases physical assessment involves a head-to-toe examination that encompasses each body system.  Less threatening and intrusive procedures, such as general inspection, heart and lung auscultation and abdominal assessment should be completed first.  Head, eyes, ear and mouth are usually examined last in children under 5 years because they are the most intrusive (Muscari '01: 64, 70).  Most children receive all their medical care as outpatients.  Family-centered care deals with the treatment of the sick person, protection of the well persons from disease and general promotion of health for the whole family.  Preventive medicine is medical management for the purpose of early detection of illness so that it an be treated most effectively, prevention of specific diseases by vaccination and sanitation.  High risk is a concept used to identify individuals who are especially prone to develop medical problems. (Roberts '74 '89: 47, 3).  In some people, particularly children, allergies to common foods, penicillin or insect stings can be fatal without a timely injection of epinephrine.  In 2009 an EpiPen was $100 dollars; in May 2016 it was reported to have increased it to almost $600 dollars, a 400 to 500 percent raise. Customers can purchase a two-pack of EpiPens online for about $145 dollars whereas the competition recognizes the patent is expired.  $1 hydrocortisone creme is an unproven substitute for people with severe allergic reactions but should be in every medicine cabinet for the instant treatment of rashes, allergies and aspergillosis.
Pediatric well child visits center around the vaccination schedule.  The CDC recommended immunization schedule.  First Hepatitis B (Hep B) is given at birth. 2nd Hep B, and 1st Diptheria and Tetanus [Diphteria, Tetanus and Pertusis (DPT or DtaP acellular Pertussis], Hib, Inactivated Poliovirus (IPV), rotavirus and Pneumococcal are at 2 mo, DPT or DTaP, Hib, IPV at 4 mo., Hep B, DT [DPT or DtaP], Hib, IPV at 6 mo.  Hep B, DT [DPT or DTaP], VZV at 12 mo., MMR at 15 mo., DT [DPT] at 18 mo., DPT or DTaP, IPV, MMR at 4-6 years.  Hep B, MMR, VZV at 11-12 years.  The second dose of MMR is recommended at 4-6 years and should be received no later than 11-12 y.  Susceptible children can receive the varicella vaccine at any visit after the first birthday, and children should be immunized by age 11-12 y.  Susceptible children 13 y or older should receive two doses, at least 1 mo apart.  Rv (rotavirus vaccine) was removed from the market in 1999, it had been administered at ages 2, 4 and 6 mo.  Pneumococcal vaccine recently has been recommended to be administered at 2, 4 and 6 mo with a booster dose as 12-15 mo (Muscari '01: 63).  Between 18 months and 18 children are also subjected to an annual influenza vaccination, Hep B at 18 mo., DTaP at 18 mo and 4-6 years, IPV 18 mo and 4-6 years, MMR 4-6 years, VAR 4-6 years,  Hep A 18 mo and 19-23 mo, Meningococcal HibMenCY at 11-12 and at 16 years, Tdap 11-12 years.  2vHPV females, 4vHPV for males.  Polio and smallpox have been eradicated and measles and mumps are been greatly reduced as threats to children.  Flu vaccines are ineffective and must be advertised with one dose of Amantadine (Symmetrel) as cure for influenza type A coughs.  The rubella vaccine is active, infectious and dangerous to unvaccinated pregnant mothers.  A transient morbilliform rash is an adverse effect associated with the MMR vaccine (DeBasia, Daley & Simoes '03: 256).  The pertussis vaccine is thought to cause death, neurological and developmental hip disorder in some babies and small infants and is not administered to children under age 2 in Europe.  The United States now provides a DT (Diphtheria and Tetanus) vaccine to replace the DTP (with pertussis) and DTaP (activated Pertussis).  Families should have unadulterated broad spectrum antibiotics to swiftly treat pertussis in the first week while it is an extremely runny nose and Amantadine (Symmetrel) 100mg for influenza type A.  Children with cancer and children receiving high dose corticosteroids and other immunosuppressive agents should not be immunized with live-virus or live bacteria vaccines (DeBiasi, Daley & Simoes '03: 244).
Calculating the correct dosage of pediatric medicine is a ratio of the child's weight to average adult weight of 70 kg or 150 lb.  Clark's rule is that the child's dose = adult dose x child's weight in kg / average adult weight 70 kg (Roberts '74: 166).  A 6 to 9 lb (2700-4000g) normal birth weight baby premie would receive about 5% of the adult dose.  A 10 kg toddler would receive 15% of the adult dose, a 20 kg small child would receive 30% of the adult dose and 35 kg.  Children are susceptible to all the diseases of adults but are prone to certain diseases, at certain life stages, and have certain drug allergies.  In general, a child between 50 and 75-100 pounds would be given half the dose of an adult, and an infant weighing less than 50 pounds would be given a quarter dose.  Many prescriptions use the kg/mg formula to be more precise or double check dose safety at the pharmacy. The proper scope of parental decision-making is bounded by the concept of a child's best interest and by the emerging desire and capacity for autonomy or self-determination of an older child or adolescent (Nelson & Fost '04: 6).  Babies need antibiotics only if they are suffering from these common childhood ailments:  High fever, a fever indicates that the body's immune system is fighting off germs. This is a good thing, but temperatures that spike too high (100.4° for babies younger than 3 months; 102° for ages 3 to 12 months) may signal a more serious bacterial infection. Infants rarely develop strep throat (which involves symptoms of fever, sore throat, and trouble swallowing) or sinus infections (or excessive nasal congestion along with a fever or cough) that require antibiotics (Monginger '15).
For instance, Clindamycin (Cleocin) 350 mg pills for the treatment of Staphylococcus aureus in pregnant women and children under the age of 8 who cannot take doxycycline to avoid permanent yellowing of developing teeth.  The pediatric dose for Cleocin is estimated in the monograph to be in the 8-16 mg / kg/ d range.  So a 20 kg child would want 160 mg to 320 mg of medicine daily in three or four divided doses of 40 mg to 100 mg.  In that same time period an adult would want 1.2 g to 1.8 g in three or four doses of the 350 mg pill.  For a 20 kg child the pill could be cut into quarters, and given three or four of the quarters daily, for 5 days.  Taken so long antibiotic resistant Clostridium difficile becomes an issue, it can be treated in children with metronidazole (Flagyl ER) 200 mg or 400 mg tablets, but pregnant women cannot take metronidazole because it causes neural tube defects in the first trimester, therefore as a preventative measure, one must consume probiotics after every dose of Cleocin or other antibiotics.  The legendary love of pregnant women for pickles is probably because they are unable to take the overnight urinary and gallstone abortificent herb Stonebreaker (Chanca piedra) that children and non-pregnant adults are able to take, the home remedy involves large quantities of vinegar and is not effective.  Ampicillin (Principen) 250 g or 500 mg is the preferred drug for the treatment of pneumonia and meningitis and children under the age of 6 months.  In the case of penicillin allergy or price the Azithromycin (Zithromycin), the world's best selling broad spectrum antibiotic, is safe for pregnant women and children over the age of 6 months for the treatment of Streptococcus spp. The rest of the disease modifying anti-rheumatic drugs (DMARDs) every family should have to cure painful infections include Amantadine (Symmetrel) 100 mg for influenza Type A, 1% clotrimazole (athlete's foot crème) for infections of the foot and shin and 1% hydrocortisone for allergies, rashes and aspergillosis (Gilbert '15: 101, 105, 172, 227). 
Differential diagnosis and treatment of the most common respiratory infections.  Colds cause a runny or stuffed up nose that may infect the lung.  Colds can be caused by coronaviruses, rhinoviruses,   The infant with a cold has great difficulty breathing because they cannot suck and breath when their nose is blocked up with mucus, and may have difficulty breathing laying down.  Isolate the baby so the cold doesn't spread.  Hydrocortisone may be applied to the nose to cure allergic rhinitis.  Additional fluids and food are needed for all respiratory infections. Allergic rhinitis is a runny nose that lasts longer than a week, it is often cured with a dab of hydrocortisone on the nose.  Sinusitis is a painful bacterial infection of the nasal sinuses.  Whooping cough is caused by Pertussis bordetella bacteria and can cured with antibiotics if treated in the first week while an extremely runny nose before it descends to the lungs for 6 weeks.  Coughs are differentiated because pneumonias is dry and the flu is wet.  Pneumonias are usually caused by Group A Streptococcus, specifically Streptococcus pneumoniae treated with a course of ampicillin or azithromycin and potentially oxygen. Streptococcus pyogenes infects the throat and heart and is cured with antibiotics.  Group B Streptococcus S. agalactiae can be found in some nursing mothers and causes lower respiratory and extremity infections that only respond best to metronidazole.  Strep + Staph = toxic shock syndrome is a hypersenstivity to Strep cured by treating the potentially methicillin resistant Staphylococcus aureus in children with Clindamycin (Cleocin HCl, Cleocin Pediatric, Cleocin Phosphate, Cleocin Phosphate ADD-Vantage) injection or 8–16 mg/kg of body weight per day taken in 3–4 equally divided doses.  Flu vaccine is ineffective, one child size dose of Amantadine (Symmetrel) 25 mg ¼ for infants and 50 mg for medium sized children 100 mg cures influenza A in adults, or for influenza A & B patients over 1 year old Tamiflu (Oseltamivir) 75 mg po for five days.  Parainfluenza and respiratory syncytial viruses (RSVs) cause bronchitis, bronchiolitis, sinus tenderness, swollen glands, red throat, croup and pneumonia, primarily in young children by members of the paramyxoviridae family of viruses, others of which cause mumps and measles.   The FDA has approved Allegra (Sanofi-Aventis) and Children's Allegra (fexofenadine) and Allegra-D (fexofenadine and pseudoephedrine) for sale Over-the-counter.  Parainfluenza Types 1-4 cause LRI in children, URI in adults, prevalent in fall and winter. Respiratory syncytial infection causes lower respiratory infection of the breathing passages.   Most otherwise healthy people recover from RSV infection in 1 to 2 weeks, maybe with a dab of hydrocortisone to chest, others develop asthma and use inhalers, salmeterol has been known to exacerbate asthma and it seems better to immediately prescribe corticosteroids flunisolide (Aerobid), beclomethasone (QVAR), (Flovent); or triamcinolone, (Azmacort).  Aspergillosis is caused by Aspergillus molds, such a A. niger, that infect the nose, throat and can create hard nodules in the lungs that are quickly cured with a dab of hydrocortisone to the affected area (Gilbert et al '15:172, 101, 79).  Hydrocortisone crème is the cheapest remedy for asthma and allergies.  
When assessing the temperature of children under the age of 4 the rectal route is used.  Infant's temperatures are usually 99.4ºF (37.4º C).  Children and adolescents are usually 98.6ºF (37ºC) with diurnal changes of 1º.  Low is in the early morning, peak in the late afternoon or evening.  Temperature elevations, especially rapid elevations, above 104ºF (40ºC) may cause seizures (febrile convulsions) in children under 6 years old.  Acute fever of 104ºF or more in an otherwise healthy-appearing toddler may be a sign of roseola.  There is no medical treatment for roseola.  Febrile seizure is the most common complication of roseola, but the appearance of the diagnostic rash usually coincides with the abrupt termination of fever. Itching and desquamation are not associated with roseola (Oski et al '99: 1124-1125). Uncomplicated infectious mononucleosis is initially treated with bedrest and activity as tolerated (Oski et al '99: 1112).  Anti-inflammatory agents are used in the treatment of rheumatic fever . An antibiotic (often penicillin) is given, but bedrest is recommended until inflammation subsides (Oski '99: 1421).  A declining erythrocyte sedimentation rate (ESR) or sedimentation rate) indicates decreasing inflammatory activity which indicates that increased physical activity may be tolerated (Hoekelman '01: 1083). 
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Count the pulse for a full minute in infants and young children because of possible rhythm irregularities.  The heart grows ten times in size by adolescence.  Apical pulses are measured in children under 2 years old and radial pulses in children over 2 years.  Normal awake and resting rates vary with the age of the child.  Neonate 70 to 90, 1 week to 3 months 100 to 220, 3 months to 2 years 80 to 150, 4 years 80 to 120, 6 years 75 to 115, 8 to 12 years 70 to 110, 14 years female 65 to 105 male 60 to 100, 16 years female 60 to 100, male 55 to 95, and 18 years female 55 to 95 male 50 to 90.  Normal findings for blood pressure: Systolic 1 to 7 years = age in years + 90, 8 to 18 years = (2 x age in years + 90.  Diastolic 1 to 5 years = 56, 6 to 18 years = age in years + 90.  The general ranges for an infant are 80/40, toddler 80 to 100/60, schoolager 94 to 112/56 to 60, adolescent 100 to 120/50 to 70.  Pulse pressure is normally between 20 and 50 mm Hg.  Crying or apprehension can increase blood pressure readings.  Systolic and diastolic blood pressure above the 95th percentile for age and sex after three readings is considered high blood pressure.  Hypertension in children is usually due to renal disease, poisons, coarctation of the aorta, neuroblastoma, pheochromocytoma, increased intracranial pressure, familial dysautonomia, neurofibromatosis, thyroid disease, spinal lesions or substance abuse.  High blood pressure is defined by the Second Task Force on Blood Pressure Control in Children as three blood pressure readings above the 95th percentile for age and sex.  The muffling phase (K4) should be used as the diastolic blood pressure in young children because of the disappearance of sound (K5) may occur in this age group. Initial diagnostic laboratory work for the young child with hypertension is based on the fact that renal problems are the predominant cause of hypertension in this age group (Hoekelman '01:1142, 1145).  Hypotension may be due to heat exhaustion, blood loss or circulatory collapse.  Orthostatic hypotension is a decrease in blood pressure of 15 mm Hg or an increase in pulse rate of 15 beats/min that occurs in some reflex vasodilation involving 20% loss of blood volume or lack of vasoconstriction when an upright position is assumed (Muscari '01: 64, 28, 71-73).  Children who are at risk for cardiovascular disease due to elevated lipids and blood pressure face additional risks if they are obese.  Starting at age 2 years they should be educated about appropriate intake of dietary fat (no more than 30% of calories), saturated fat (less than 10% of total calories) and dietary cholesterol (less than 300 mg/day).  Blood pressure measurements should be done from age 3.  Children with positive family history of heart disease should be screened for total blood cholesterol (Sectish '04: 14-19).   
The purpose of hemoglobin and hematocrit is to screen for anemias.  Iron deficiency is the most common anemia, however, hemoglobinopathies, such as sickle cell anemia and thalassemia, are also significant causes of anemia in children, infants who consume cow milk before 6 months, and infants who consume formula that is not fortified with iron, are predisposed.  The primary symptom of iron deficiency anemia is non-infectious diarrhea.  Untreated diarrhea from iron deficiency anemia can lead to fatigue, growth and development impairments, and decreased resistance to infection.  Urinalysis can detect abnormalities in the urine, including glucose, protein, white and red blood cells, bacteria, and bacterial breakdown.  Asymptomatic sexually transmitted diseases, especially Chlamydia trachomatis are common in adolescents.  Lead screening is performed at age 1 to 2 years in at risk areas.  If the Blood Lead Level (20 g/dL) is <10 the child is reassessed in one year.  BLL 10-14 lead education is provided.  BLL 20-40 environmental investigation of the lead hazard is performed.  BLL 45-69 child cannot remain in lead hazardous environment.  >70 immediate medical treatment.  Tuberculosis (TB) is tested using the Mantou test.  0.1 mL of purified protein derivative containing 5 tuberculin units are administered using a disposable TB syringe to give an intradermal injection on the forearm, a weal 6 to 10 mm in diameter.  Measure the diameter of the induration transverse to the long axis of the forearm: >5 mm and exposed or the diameter indicates prior exposure, >10 mm for children and adolescents is positive.  Adverse reactions to TB skin tests are rare.  Total cholesterol levels are above 170 mg/dL in 25% of children.  Screening is recommended only if a parent has a cholesterol level over 240 g/dL or a family history of cardiovascular disease (Muscari '01: 149-156).  Give the animal products to the kids.  
An abnormality of more than one formed element of the blood (RBC, WBC, or platelets) may indicate aplastic anemia (bone marrow dysfunction) or cancer, and should be evaluated by a physician (Hoekelman et al '01: 984, 1669).  Iron deficiency anemia is a microcytic, hypochromic anemia associated with a low reticulocyte count, elevated FEP level (Poncz '97: 589) and non-infectious diarrhea.  Pernicious anemia is caused by thalassemia.  Macrocytic and lab results exhibit severe hypochromia and micryctosis as well as poililocytes and target cells, that do not characterize iron deficiency anemia.  Pernicious anemia and folic acid deficiency are associated with macrocytosis.  Lead poisoning causes hypochromic, microcytic anemia (Oski '99: 1452, 1448).  The main source of lead for children is dust in a house with deteriorated lead based paint.  Any house built before 1960 is suspect, and renovation will result in airborne dust mixed with lead.  Mold allergy is common but not as serious as lead poisoning (Hoekelman '01: 250).  Mold is quickly treated with hydrocortisone crème. Sickle-cell prep and sickledex are screening tests and do not differentiate between sickle cell trait and sickle cell disease.  Diagnosis is dependent on hemoglobin electrophoresis.  Vaso-occlusive crisis is usually associated with infection, dehydration, acidosis, or exposure to cold.  Many infections, especially respiratory, are largely spread by fomites, than hand to nose or eye contact.  Hemodilution helps prevent vaso-occlusion.  Fluids should always be encouraged, and bed wetting is common in young children who drink fluids near bedtime (Hoekelman et al '01: 873, 986).  Antibiotic prophylaxis is given to the child with sickle cell disease form ages 3 months to 5 years to reduce the risk of infection and subsequent vaso-occlusive crisis (Fox '02: 836).  Screening for congenital hyperthyroidism in newborn is done prior to discharge and before day seven by measuring T4 and TSH.  If the T4 is >6.5µg/dL and the TSH is >20µU/mL the infant should be referred to a pediatric endocrinologist.  In hyperthyroidism the TSH level, which is under negative feedback control by the pituitary gland, is suppressed.  An elevated TSH level is indicative of Grave's disease, the most common form of hyperthyoidism.  Levothyroxine is the drug of choice for treating hypothyroidism.  Propylthiouracil, potassium iodide, and radiation therapy are used to treat hyperthyroidism (Fox '02 : 369, 370).
Chromosome tests (cytogenics) can identify specific genetic diseases including trisomies 13, 18 and 21.  DNA analysis (molecular studies) is available for fragile X, sickle-cell disease, cystic fibrosis, Tay-Sachs, Duchenne's muscular dystrophy and hemophilia.  Biochemical studies screen for invorn errors of metabolism, such as phenylketonuria and galatocsemia.  Monosomies are rare, and the fetus is usually nonviable.  Turner syndrome (45 XO) is basically the only viable monosomy; however, 99% of these fetuses spontaneously aborts.  Trisomies are relatively common.  The most common include trisomy 12 (Patau's syndrome, trisomy 18 (Edwards' syndrome), and trisomy 21 (Down syndrome). Down syndrome can also result from a translocation of chromosome 21.  Alteration in the number of sex chromosomes usually do not cause serious effects.  Klinefelter syndrome 47, XXY) is te most common sex chromosome abnormality.  Cri du chat is a classic deletion syndrome.  Mendelian (monogenetic) disorders are inherited disorders.   Autosomal dominant inheritance is when children of a heterozygous parent have a 50% chance of possessing the defective gene.  Children who do not inherit the defective gene will have unaffected offspring.  Autosomal recessive inheritance is when the children of two heterozygous parents have a 25% chance of being affected.  Unaffected children have a 66% chance of carrying the gene and passing it on to their offspring.  X-linked dominant inheritance is when the daughters of an affected father will probably be affected, sons will not.  Half the daughters and half the sons of affected mothers will be affected.  There are no carriers, and normal children will have normal offspring.  Mitochondrial disorders are always transmitted through the mother or through occurrence as a fresh mutation.  Examples include myoclonic epilepsy and ragged-red fibers syndrome, mitochondrial encephalomyopathy with lactic acidosis and stroke-like episodes syndrome and Leber's hereditary optic neuropathy.  Polygenic disorders involve mutations at two or more genetic loci.  Mutifactorial disorders involve mutations at one or more genetic loci that interact with an environmental factor such as drugs, infectious diseases or foreign substances.  Examples of polygenic or multifactorial disorders include congenital heart disease, NTDs, juvenile diabetes and cleft lip/palate.  Risk factors are a family history of defects, history of miscarriages or stillbirths, maternal age greater than 35, paternal age greater than 50.  Fetal exposure to medications, substances environmental toxins, or maternal infections (Muscari '01: 246, 247).
Most infants have their first teeth erupt at age 6-8 months of age.  Difficulties with transitions to sleep and frequent night awakenings are commonly reported in the first year of life. Up to 20% of older infants and children may experience sleep disturbances.  Teeth should be brushed within 10 minutes of eating sweets and are strengthened with phosphorus, calcium and vitamin D. The mandibular, lower molars, usually erupt between ages 6 and 7.  Hyperdontia refers to supernumerary teeth (Zitelli & Davis '02: 697).  Nightmares are common in childhood and usually involve vivid, scary or exciting events, which are easily recalled by children upon awakening.  Night terrors are less common events lasting 10-15 minutes in duration, during which time the child is not easily aroused and may appear frightened and agitated.  On awakening, children who experience night terrors have amnesia.  In the United States the, the average age of successful toilet raining appears to be increasing:  In the 1960s, the mean age was 27-28 months; in the 1990s, the mean age is 35-39 months.  Factors associated with successful toilet training are older parental age, nonwhite race, female gender and single parenthood.  Early training (before age 2 yr) is discouraged because of its association with chronic stool retention and encopresis.  The process of toilet training includes positive reinforcement and regular toilet time.

Temper tantrums are a normal part of child development.  Types of temper tantrums include frustration or fatigue-related, attention-seeking or demanding, refusal, disruptive, potentially harmful or rage-like.  If children experience temper tantrums related to excessive fatigue or hunger, the most appropriate response should be to give support, sleep or food.  When a child makes unreasonable demands, it is best to ignore them and allow time for the child to regain composure.  Tantrums manifest by refusal to go to bed or to school should be approached with firmness and consistency and physical force may be necessary.  When behavior is disruptive, out of control and occurring in a public place, it is necessary to remove the child from the situation and impose a time-out.  A rule of thumb for the length of time-out is approximately 1 minute per year of age.  When significant rage with the potential for physical injury occurs, the best intervention is holding physically restraining the child to allow time for the child to become calm and relaxed.  Parental depression and family violence may require other referrals or interventions.  Eighty percent of people had their first cigarette before 18 years of age.  Pediatricians should warn children about this addiction.  Definitions of overweight (BMI at 85th – 95th percentile) and obesity (>95th percentile) are stablished.  Reading is promoted (Sectish '04: 14-19).   
Head Circumference Chart by Age
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Source : Crochetville
The head circumference (HC) or occipital frontal circumference (OFC) is measured at every physical examination for infants and toddlers under the age of 2 years and in older children when conditions warrant it.  The HS measurement should fall between the 5th and 95th percentile and should be comparable to the child's height and weight percentiles.  Fine hair, called lanugo, may cover a newborn's body for the first few weeks of life.  Assess the color, texture, and distribution of scalp hair, eyelashes, eyebrows and body hair.  Alopecia, hair, may be age-related (male pattern baldness), idiopathic or pathologic, auto-immune disease, stress, thyroid disease, neoplasms, scalp infections, bullous dermatoses.  It may also be due to neglect, trichotillomania (hair pulling), skin diseases, chemotherapy, Risperdal (Risperidol), caustics and radiation.  Seborrhea may be present (scaly, yellow rash in infants, dandruff in adolescents.  Grey, scaly, well-defined areas with broken hairs may indicate tinea capitis.  Pediculosis capitis (head lice) can be distinguished from dandruff because the nits are treated with special shampoo (Muscari '01: 79). Ridge and immobile sutures indicates premature fusing resulting craniosynostosis.  For proper brain growth, sutures need to approximate each other yet remain mobile (Fox '00: 590-595).  Diagnosis of craniosynostosis is suspected as a result of skull configuration, a ridge along a suture line, and abnormal head circumference.  Other palpable lesions, which often occur in the occipital region are not indicative of craniosynostosis (Curry '97: 47).  Complications of meningitis include hydrocephalus, deafness and blindness (Hoekelman et al : 1639)

Collection of the cerebro-spinal fluid (CSF) is the most critical diagnostic step in the child with suspected meningitis based on the history and physical examination.  If the intracranial pressure is suspected, a CT scan should be obtained first to avoid the complication of cerebellar herniation (St. Geme '97: 664).  Reye's syndrome, a rare type of encephalopathy, is associated with varicella and other systemic viral infections, is more likely to occur if the child has received salicylates (Moe & Seay '03:773).  Transmission of Toxoplamosis occurs through handling of cat feces.  Pregnant women should avoid contact with cat litter, and others should wash their hands thoroughly when handling cat litter (Behrman '02: 466).  A petechial rash is common in cytelomegalovirus but rare in toxoplasmosis.  Jaundice may be seen in both conditions.  Cerebral calcifications may also be found in both conditions.  Microcephaly, which may appear at birth or manifest within a few months is seen in both CMV and toxoplasmosis (Burns et  al '00: 1216-1218).  The classic presentation of congenitally acquired rubella includes intrauterine growth retardation, cataracts, microcephaly and congenital heart disease generally acquired during the first trimester (Burns et al '00: 1218).  The most common headache in adolescents is the tension/psychogenic headache.  There is a positive family history in 75% of migraine headache cases (Moe & Seay '03: 745, 746).  Coffee is the first hospital treatment for headache.
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Assess the condition of fontanelles and sutures in infants in sitting position.  Inspect face for appearance, symmetry and movement.  The head is normocephalic, midline on the neck.  By 4 months, infants should be able to hold head erect and in midline with a full range of motion.  Craniotabes are foun din premature infants and in some normal infants under age 6 months.  The cracked-pot sound is normal as long as the fontanelle is open.  Anterior fontanelle is diamond shaped, measures about 4 to 5 cm (2 in) at widest part, and closes by 12 to 18 months.  Posterior fontanelle is triangular shaped, measures 0.5 cm to 1 cm (0.5 in) at widest part, and loses at 2 months.  Sutures are felt as ridges until about 6 months.  Premature closing of sutures causes craniosynostosis.  Large head may indicate macrocephaly.  Small head may indicate microcephaly.  Head lag after 6 months suggests cerebral injury.  A limited range of motion indicates torticollis (wry-neck).  Hyperextension can indicate opisthotonos, significant meningeal irritation.  A third fontanelle between anterior and posterior in noted in infants with Down syndrome.  Slanted eyes with thick inner epicanthal folds, a short, flat nose, and a thick protruding tongue indicate Down syndrome.   Moon-face found, red face with hair on lip and jaw indicate Cushing's disease usually caused as a side-effect of high-dose prednisone.  Trismus contraction of facial muscles occur in tetany, hypocalcemia, phenothiazine sensitivity and streptococcal pharyngitis.  Parotids may be swollen due to infection or bulimia.  Twitching may indicate tics, habit spasms, or muscular exhaustion (Muscari '01: 84-86). Extrapyramidal side-effects of one-time accidental, or intentional, consumption of antipsychotic or childhood stimulant drugs are cured of the potentially life-threatening facial tic with one dose of Amantadine (Symmetrel). 

Check range of motion of neck, limitation of motion indicates torticollis (wry-neck) or meningeal irritation.  A short webbed neck signifies anomalies or syndromes, such as Klippel-Feil syndrome and turner's syndrome.  Distended neck veins usually mean difficulty breathing or heart failure. Lymph nodes are usually non-palpable in infants and adolescents.  Shotty nodes, palpable, small, non-tender, mobile nodes are common between the ages of 3 an 12 years.  Enlarged, warm, tender nodes mean infection in head or neck area drained by affected node or lymphadenitis.  Enlargement without tenderness can indicate leukemia, Hodgkin's lymphoma or HIV.  Palpate parotids for swelling.  Acute enlargement may be due mumps or other viral infection  chronic or recurrent enlargement may be HIV infection.  Assess the thyroid gland.  This is difficult in infants.  The isthmus is the only portion of thyroid that should be palpable.  Enlargement of thyroid indicates hypothyroidism, hyperthyroidism, thyroiditis, or tumor.  The jugular venous pulse (JVP) is recognized by its location and characteristic pulsation, gentle, undulant waves.  The A waves coincide with right atrial contraction, the V wave, with ventricular contraction.  Enlarged veins or abnormal pulsations may be caused by increased venous pressure due to heart failure, pericarditis, or mediastinal masses.  Venous pulsations are always abnormal when noted in the upright position.  The A wave is prominent in children with tricuspid atresia or atresia, pulmonary hypertension or stenosis and cor pulmonale.  The A wave is not visible in atrial fibrillation.  The V wave is prominent in tricuspid insufficiency.  Assess the carotid arteries for the amplitude (fullness) of pulsation.  Using the bell, auscultate the carotids for bruits, blowing sounds heard over an artery signify increased blood flow through the artery or stenosis.  Carotid pulsations an be seen in children after emotional upset or exercise, they may also indicate anemia, hypertension, patent ductus arteriosus or aortic insufficiency.  Bruits may indicate hyperthyroidism, anemia, or arteriovenous fistula.  Bruits from aortic stenosis murmurs may be heart low in the carotid areas of bilaterally in the lower middle part of the neck.  Vascular insufficiency in bruits are usually heard higher or are unilateral.  Other sounds may signify other vascular abnormalities (Muscari '01: 104, 105)          

Infants and children under 7 years of age are abdominal breathers.  In infants, the chest shape should be smooth, rounded, and symmetrical.  By age 5 to 6 years, the rounded thorax approximates 1:2 to 5:7 that of the adult.  The borders of the trachea should be straight, and the spaces should be equal on both sides.  The trachea may be deviated in conditions such as neck tumors, enlarged lymph nodes, unilateral emphysema, atelectasis, and tension pneumothorax.  Percussion is performed to determine the relative amounts of air, fluid or solid material in the underlying lung, to determine organ boundaries.  Diaphragmatic excursion is used to measure the child's depth of respirations by marking the lower edge of the lung where dullness is heart (diaphragm).  Normal thoracic expansion is 3 to 5 cm.  Normal fremitus is felt as a “buzz”.  Normal lung percussion is resonant, however, small children and thin older children/adolescents may be hyper-resonant.  Normal diaphragmatic excursion is 3 to 5 cm bilaterally, and the right side of the diaphragm is usually a little higher than the left due to the location of the liver.  Auscultate for normal and abnormal lung sounds to the anterior, posterior and lateral surfaces.  Breath sounds are louder and harsher in infants in adults.  Because of the small thoracic cage, breath sounds are rarely absent in young children, even in pneumothorax or consolidation (Muscari '01: 105-111).    

To assess the lungs and thorax for abnormalities, note the skin and subcutaneous structures, tracheal position, thoracic expansion and tactile fremitus.  Palpate for tenderness (trauma), masses (tumors), pulsations (aortic aneurysms), edema, and lesions.  Palpate for crepitus, crackling sensations that are heard and palpated under the skin.  Assess lateral tracheal deviation by putting both hands around the child's neck with thumbs in the spaces lateral to the trachea.   Assess both anterior and posterior thoracic expansion by placing thumbs on the costal margins pointed toward the xiphoid process and observing thumb movement in distance and direction.  Assess tactile fremitus by palpating the thorax and asking the child to repeat “99”.  Fremitus can also be palpated when a child is crying.  Obstruction of inflowing air can be cause by asthma, cystic fibrosis and obstruction.  Bulging results from obstructions of outflowing air and may be seen in conditions such as asthma, emphysema, tumors, pneumothorax, and cardiac enlargement.  Hypoxic states (pneumonia, cystic fibrosis) and hyper-metabolic states (fever, infection and exercise may lead to accessory muscle use).  Crepitus is due to fine beads of air trapped in the subcutaneous tissue and is noted in problems such as subcutaneous emphysema, chest trauma, and alveolar rupture. Stridor is an upper airway sound produced by partial obstruction of the trachea or larynx.  Stridor is a continuous sound that that is heard chiefly during inspiration.  Pleural friction rubs are caused by inflamed parietal and visceral pleura.  They are head on inspiration and expiation as creaking or grating sounds, and the are most noted in the lower anterolateral chest.  Pneumonia produces positive voice sounds.  Voice sounds are absent or decreased when the lung is more air-filled than usual (pneumothorax, emphysema and asthma (Muscari '01: 105-111).  
Infantile apnea or periodic breathing (periods of less than 15 to 20) without pallor, cyanosis, or limpness is normal and is not related to SIDS.  Apnea is most frequent in preterm infants.  An infant is placed at increased risk for sudden infant death syndrome by prematurity, severe broncho-pulmonary dysplasia and apnea of prematurity (Hoekelman et al '01: 631).  A respiratory rate of 14 breaths per minute is slow for a four-year-old and is an indicator that there is muscle fatigue or that the child is in extreme respiratory distress.  Sleep apnea is associated with airway obstruction or other neuromuscular disorders (Moe & Seay '03: 747).  When the wheezing child develops muscle fatigue, a wheeze may not be generated, even in the presence of severe obstruction (Behrman et al '04: 768).  When there are signs of muscle fatigue, and breathing is shallow in a known asthmatic, a bronchodilator should be given to help to relieve airway obstruction (Behrman et al '04: 768).  Asthma is not diagnosed during a child's first episode of wheezing, but after a documented pattern of recurrent wheezing responsive to bronchodilator therapy.  Differential diagnosis should include foreign body, congenital malformation, and bronchiolitis (Hoekelman et al '01: 1331)(Oski et al '99: 2048).  Respiratory distress syndrome or hyaline membrane disease is caused by a deficiency of surfactant which results in poor lung compliance and atelectasis (Thilo & Rosenberg : 34).  Hand to nose transmission after touching a respiratory synctial virus (RSV) contaminated fomite is the chief means of RSV transmission.  In acute asthma attacks corticosteroids or albuterol should be given every 3 to 4 hours (Oski et al '99: 2046-2047).  Epiglottitis usually occur sin children age 6 to 10 years, while croup usually occurs in children ages 3 months to 3 years.  The child with epiglottitis runs a high fever, drools and insists on sitting up, usually leaning forward in the tripod position (Hoekelman et al '01: 1921).  20 breaths a minute in an 18 month old, accompanied by lethargy and mild dehydration, likely indicates that the child has become fatigued from the increased effort of breathing.  The child should be hospitalized and given IV fluids to allow for rest and rehydration while respiratory status is closely monitored (Hoekelman et al '01: 1922).  The infant with bronchiolitis typically present with low grade fever, cough, dyspnea, and wheezing.  Chest radiograph reveals hyperinflation and perhaps patchy infiltrates. Laryngo-tracheobronchitis produces a barking cough without the stated radiograph findings.  History of frequent illness is common with cystic fibrosis.  Respiratory distress syndrome is a disease of the newborn (Oski et al '99 : 1412).  Laryngotracheobronchitis (croup) is the most common cause of stridor.  Stridor is usually caused by an upper airway condition that causes a strange noise to made by inhalation (Behrman et al '04: 1406-1407).  Isoniazid therapy is indicated if a child has a positive TB skin test and known exposure to TB even if there is no clinical or radiographic evidence of disease (Hoekelman et al '01: 1884-1886).  Respiratory viruses (particularly RSV, adenovirus, parainfluenza virus types 1, 2 and 3) and enterovirus are the most common cause of pneumonia during the first several years of life.  The condition is usually preceded by rhinitis and cough for several days.  Temperatures with viral pneumonia are generally lower than with bacterial pneumonia.  Rales and wheezing are common.  Pneumonia is diagnosed by chest radiograph (Behrman et al '04: 1443, 1434).  Children with viral pneumonia are usually treated at home with supportive measures unless they need intravenous fluids, oxygen or assisted ventilation (Oski et a '99: 1221).  Bronchodilators produce modest, short-term improvement in the clinical features of bronchiolitis (Behrman et al '04: 1416). Bronchopulmonary dysplasia (BPD) is similar to chronic obstructive lung disease (COLD) (Hoekelman et al '01: 450).
Assess the heart in sitting and supine positions for pulsations, lifts, heaves or retractions.  Palpate the cardiac landmarks.  The aortic area is the second right intercostal space (ICS) at the sternal border.  Pulmonic area is the second left ICS at the sternal border.  Second pulmonic area (Erb's point) is the third left IC at the sternal border.  Tricuspid is the left sternal border at the fourth ICS.  Mitral (apex, apical area, PMI (in most children) from 0 to 4 years is the fourth ICS at left sternal border, from 4 to 7 years, the fourth ICS at mid-clavicular line and 7 years and older, fifth left ICS to right of mid-clavicular line.  Abnormal findings.  Pulsations may indicate pathology, such as an aneurysm.  Precordial bulging is a sign of right-sided enlargement.  A retraction is the pulling in of the precordium in relation to the position and activity of the heart.  A lift is a more sustained thrust of the ventricle during systole.  A heave is excessive thrust of the heart against the chest wall. A sustained lift in the xiphoid region is a sign of right ventricular overload.  A thrill is a palpable vibration that signifies the rushing sensation of blood moving through the heart or a major artery.  Thrills may be palpated over murmurs (Muscari '01: 111-113).   The neonate with sepsis often present with hypothermia, lethargy, poor feeding and bradycardia (Oski '99: 406).  
Regular rate and rhythm are noted with auscultation.   Sinus arrhythmia is a normal finding in children and adolescents.  S2 is louder than S1 at the base.  S1 is louder at the apex.  The physiologic splitting of S2 is best heard in the pulmonic area.  S3 can be a normal finding in children.  Distant heart sounds may signify pericardial fluid, atelectasis, or other pulmonary disease.  Poor quality heart sounds may indicate myocarditis or other severe heart disease.  A loud, snapping first sound in the apex can indicate mitral stenosis, left-to-right shunt, or high cardiac output conditions.  A decreased first sound is noted in early myocarditis.  The second sound is decreased or absent in trucus arteriosus, pulmonary atresia and pulmonary stenosis.  The aortic second sound is diminished in aortic stenosis and acute myocarditis, it is increased in hypertension.  The pulmonic second sound is very loud in pulmonary hypertension.  A third heart sound, S3, heard best at the apex early in diastole, is normal in about one third of prepubertal children.  However, it may indicate atrial septal defect or mitral insufficiency.  A fourth sound, S4, heard best late in diastole, indicates decreased ventricular compliance.  A gallop rhythm may indicate heart disease.  Early diastolic murmurs are heard in aortic and pulmonic insufficiency. Mid-diastolic murmurs are heard in relative mitral and tricuspid stenosis.  Late diastolic murmurs are heard in mitral and tricuspid stenosis.  Continuous murmurs are heart in patent ductus arteriosus and coarctation of the aorta.  Innocent (functional) murmurs are noted in healthy children and in association with fever, anemia, hyperthyroidism, pregnancy, exercise and excitement.  Innocent murmurs do not radiate and can change with respirations or positioning.  A pericardial friction rub is a high-pitched, multiphasic, scratchy sound that does not change with respiration, it is a sign of pericardial inflammation (Muscari '01: 113-116).  Children are more resistant to heart disease than their parents, but atherosclerosis develops from exposure to cardiac monoclonal antibody and/or excessive amounts of sugar and lipids.  Long-term endocarditis, rheumatic heart disease, is typically caused by Streptococcus pyogenes in adults but in children the same bacteria usually causes exclusively strep throat and this causes rheumatic heart disease in their parents, it is treated with any broad spectrum antibiotic, preferably ampicillin (Principen) with erythromycin or Zithromax (Azithromycin) for patients with penicillin allergies.  Bacterial endocarditis caused by Bactroides fragiles is treated with metronidazole (Flagyl ER).  Children are more prone to viral myocarditis and sudden cardiac death during athletics than adults.
Headache, nausea, vomiting and lethargy are frequently associated with malfunctioning shunt systems (Charney & Blum '97: 818).  Symptoms of a right to left shunt (except for murmur) are often not noticeable until several days after birth when the ductus arteriosus closes.  Cyanosis is secondary to decreased pulmonary blood flow as the deoxygenated blood on the right side of the heart shunts to the left side of the heart and then enters the peripheral circulation.  Respiratory distress syndrome is noted within hours after birth.  Patent ductus arteriosus is an acyanotic heart condition.  Mitral regurgitation is not a cyanotic heart condition (Hoekelman '01: 1422).  Congenital heart disease is a common cause of edema in infancy.  Heart failure can be confirmed with chest radiograph (Hoekelman '01: 1055-1057).  If post-streptococcal glomerulonephritis were suspected, as ASO titre would be ordered.  Normal sinus arrhythmia is the most common cause of an irregular heart beat in children and is characterized by a rate that slows and accelerates in response to changes in respiratory rate.  This is a normal finding (Hoekelman '01: 994).  Wolff-Parkinson-White is a cause of supraventricular tachycardia.  Propranolol may be used to slow the heart rate (Hoekelman '01: 996).   Murmurs are the result of turbulent blood flow that may be caused by conditions which increase blood flow to the heart, such as fever (Jarvis '04: 509-510).

The abdomen is usually examined after the heart in lungs in small children because it is impossible to assess it when the child is crying or afraid and tensing abdominal muscles.  Observe umbilicus for contour or hernia.  Auscultate abdomen with diaphragm of stethoscope for bowel sounds, which occur every 10 to 30 seconds, and for vascular bruits (partially obstructed artery, causing turbulent flow) in aortic, iliac and renal arteries.  Assess liver and spleen.  Palpate all four quadrants.  Palpate for the lower edge of the liver in the upper right-quadrant.  Normal liver span is 5 cm at 6 months, 7 cm at 3 years, 8 to 10 cm at 10 years, and 9 to 12 cm in adolescents.  Palpate for an enlarge spleen in left flank.  Palpate for kidneys on both flanks.  Palpate the inguinal lymph nodes, along the upper inner thigh.  The abdomen of a child is larger than the chest up to age 4 years, and these children may appear potbellied until age 13 years.  The abdomen should be flat, infants are normally protuberant.  A concave abdomen may indicate dehydration, muscle wasting or malnutrition.  A convex or protuberant abdomen may indicates a number of problems, such as obesity, organ enlargement, intestinal duplication ascites (fluid) or tumor.  Distension is common in children with bowel obstruction, constipation, ileus, celiac disease, cystic fibrosis, hypokalemia and rickets.  Distended veins are noted in heart failure, peritonitis and venous obstruction.  Pulsation may be caused by aneurysms.  Diffuse epigastric pulsations may indicate right ventricular hypertrophy.  Peristaltic waves usually indicate obstruction as in infant with pyloric stenosis. Frequent, high-pitched bowel sounds are heard in diarrhea, intestinal obstruction, and peritonitis.  Upper quadrant tenderness indicates enlarged liver or spleen, hepatitis, cholecystitis or intussusception.  Midline tenderness results from coughing, vomiting, gastroenteritis and ulcer disease.  Lower quadrant tenderness indicates fecal impaction, gastroenteritis, appendicitis, ovarian or testicular torsion or Meckel's diverticulum.  Liver enlargement may indicate hepatitis, tumor, blood dyscrasias, infections, metabolic disease, or pulmonary emphysema.  Splenic enlargement is noted in infections, blood dyscracias, infectious mononucleosis, lysosomal storage diseases, connective tissue diseases and leukemia.  Bladder enlargement is noted in anatomic obstruction, voluntary control and spinal cord lesions.  Kidney enlargement is found in hydronephrosis and Wilms' tumor.  Masses include fecal impaction, neuroblastoma, Wilms' tumor, organ duplication, collections of blood or fluid, ovarian tumors and pregnancy.  Rectal examination is reserved for children with lower gastrointestinal problems or to palpate the uterus.  Hemorrhoids are unusual in children.  A dark ring around the anus may suggest heavy metal poisoning.  Lacerations and patulous sphincter may indicate abuse.   Absence of feces in the ampulla indicates Hirshsprung's disease (aganglionic megacolon).  In an acutely ill child, it may indicate ileus, peritonitis or obstruction.  A rectum distended with feces is noted in children with mental retardation, chronic constipation and psychogenic dysfunction.  A prostate larger than 1 cm in prepubertal males indicates congenital adrenal hyperplasia or precocious puberty (Muscari '01: 119-121, 125). Pancreatitis is confirmed by serum amylase.  Decreased serum albumin and protein are associated with Crohn's disease.  The clinical picture of Crohn's disease usually includes cramping and does not radiate to the back (Fox '00: 414-416).  For all abdominal infections, except fertile or pregnant women in their first trimester of pregnancy – pediatric dose Metronidazole 3 mg / kg 2 x day (Gilbert et al '15: 105).

Gastrointestinal infections are most dangerous for infants because they rapidly lead to severe dehydration and to fluid and electrolyte imbalance, that all too often results in death.  Early signs of dehydration are loss of weight, dry cracked mucous membranes and concentrated urine.  Later signs include loss of skin turgor and elasticity, sunken eyes, and fontanel, and a pinched, anxious expression on the face.  Very late signs of dehydration are grayish color of the skin and other signs of shock and listlessness progressing to coma.  Mild diarrhea will respond to limiting the intake of solid food and increasing the intake of fluids to compensate for those lost.  Plain white rice is medicinal.  Metronidazole may be given to treat infectious diarrhea in children.  The major symptoms indicating acidosis is an increase in the depth and rate of respirations as the child attempts to eliminate excess carbon dioxide through the lungs.  Laboratory tests can determine the presence of acidosis.  The normal range for carbon dioxide combining power is 56 to 70 volumes per 100 ml of serum.  It is also possible to measure directly the gas pressure of carbon dioxide in the blood.  The normal carbon dioxide gas pressure values for blood are 40 to 45 mm Hg (Roberts '74: 49, 50)(Gilbert et al '15: 105).
Iron deficiency anemia is the most common cause of child and adolescent diarrhea worldwide.  Iron deficiency anemia is uncommon in the newborn or adequately breastfed infant. Nutritional deficiency is the most common cause of iron deficiency anemia.  Inadequate consumption of iron rich animal products or at least three large servings of iron-rich leafy green vegetables a day result in iron deficiency.  Unless a person has copious body fat, a vegan diet will certainly result in iron deficiency, particularly after infectious diarrhea excretes dietary iron, even an ovo-vegetarian diet may be inadequate to produce normal stool, and a balanced diet including full-size portions of dairy, eggs and meat is needed, at least once a day until the iron deficiency anemia is compensated for and the thin patient can produce normal stool with a healthy ovo-vegetarian diet. The highest frequency of iron deficiency occurs in early childhood and adolescence, the same periods when growth is most rapid.  About twice as much iron is absorbed on an empty stomach as at mealtime. In the first stage of iron deficiency the body's iron stores are decreased.  This can be detected a fall in serum feritin.  No red blood cell changes are present in the first stage of iron deficiency because there is enough iron to support red cell formation.  When the child is otherwise healthy, recovery from iron deficiency anemia is about two thirds complete in one month.  Re-evaluation of hemoglobin is recommended at one month. After hemoglobin levels have been restored, additional iron supplements are needed to replenish the body's iron stores.  Because preterm infants have a smaller iron endowment and greater growth requirements after birth, oral iron supplements are recommended for preterm infants (Hoekelman et al '01:  1581, 980, 1586, 1582). 
Vomiting in the newborn period may be caused by improper preparation of formula.  Too little water will increase the FI and renal solute load which may result in vomiting, diarrhea and dehydration.  Flatus is usually a result of swallowing too much air (Gartner & Zitelli : 227).  Vomiting bile is generally considered a serious sign that usually indicates an obstruction below the ampulla of Vater (Fox '00: 452).  Pyloric stenosis occurs during the first few weeks of life with projectile vomiting and weight loss (Burns et al '00: 913, 1198). Pyloric stenosis is not associated with abdominal distension, and Meckel diverticulum presents in the toddler period as painless rectal bleeding.  Hirschsprung should be suspected in any newborn with abdominal distention and difficulty passing stool (Burns et al '00: 1199).  Celiac disease and iron deficiency anemia present with diarrhea.  Celiac disease an allergy to gluten, is frequently associated with folic acid deficiency.  An elevated MCV indicates macrocytosis.  Anemia due to folate deficiency is macrocytic (Burns et al '00: 698-699).  Lower right quadrant pain and pain upon rectal examination are classic symptoms of appendicitis.  Large amounts of gas and watery stools occur about 15% of the time (Burns et al '00: 911-913).  Abdominal ultrasound can reveal an enlarged appendix and help to eliminate ovarian or pelvic disease (Behrman et al '02: 499). Hepatitis A is transmitted through the fecal-oral route and can be prevented with proper sanitation and good hygiene practices.  HAV vaccine is not approved for children less than two years old.  Immune globulin is recommended within two weeks after exposure.  The highest period of contagion is 1 to 2 weeks prior to onset of symptoms (AAP '00: 283).  The acute onset and presence of fever as well as jaundice is associated with hepatitis A.  Fevers are less common with the other viral hepatitis conditions (Hay et al '03: 660).  
Encoporosis, involves stool stained underwear, bright red blood upon wiping, impacted rectum, abdominal distention and mass.  Anal fissures may be present from straining but skin tags are unlikely.  Treat the impaction with two enemas.  Once the colon is cleared, maintenance with stool softener, fruit and vegetable diet and regular toileting is appropriate (Burns et al '00: 333).  Pinworms are a common parasite infecting children.  They are easily treated with medication and simple environmental measures.  No nutritional deficiencies are associated with pinworms (Burns et al '00: 933).  Ninety percent of enuretic children have primary nocturnal enuresis and are wet only at night during sleep and have never had a sustained period of dryness.  The incidence of primary nocturnal enuresis is three times higher in boys than in girls.  Imipramine can be effective.  However, because many patients relapse once the dose is stopped, its primary use is for camp or overnight visits (Hageman & Bechtold '03: 203).  
Classic signs of urinary tract infections (UTI) include enuresis, frequency, dysuria, urgency, fever and CVA tenderness.  Discharge may indicate balantitis or a sexually transmitted disease.  A clean catch midstream collection of urine is usually satisfactory to obtain a specimen for culture and sensitivity (Lum '03: 715).  Papillomas, trichomonas, herpes simplex, gonococcal, and chlamydial disease carry a high suspicion for sexual transmission.  Candida typically occurs after a course of antibiotics (Schwartz 97: 684).  In Candida albicans local application of clotimazole, miconazole, and triconazole appear to be equally effective (Schwarz '97: 684).  Children with nephrotic syndrome present with edema and inappropriate weight gain (Varede '01: 1662).  Most abdominal masses are associated with kidney disorders (multicystic/dysplastic or hydronephrosis (Thilo & Rosenberg : 7). A hydrocele is not associated with pain (Cox & Ziegler '97: 430). Congenital adrenal hyperplasia (CAH) is the most common cause of ambiguous genitalia.  Hyponatremia (not hypernatremia) is a sign of CAH as there is excessive sodium loss through the kidneys and an inability to maintain serum electrolyte balance.  Families should be counseled about the need for lifelong medication therapy and follow-up (Betschart '00: 668, 670).
Primary amenorrhea is defined by the absence of menarche by 16 years of age with normal pubertal growth and development or absence of menarche two years after sexual maturation is completed.  It is relatively uncommon and often due to constitutional delay.   Primary dysmenorrhea is due to an exaggerated production of uterine prostaglandins causing uterine hypercontractility, tissue ischemia and nerve hypersensitivity.  Pelvic inflammatory disease (PID), endometriosis and fibroids may lead to secondary dysmenorrhea.  Anemia is considered to be a complication of dysfunctional uterine bleeding rather than a part of the differential diagnosis (Swartz '04: 125).  Chlamydia occurs in approximately 45% of gonorrhea cases and therefore it is recommended to treat both diseases (Burns et al '00: 1256-1260). A gray discharge isa associated with trichomoniasis and nonspecific bacterial vaginosis (NB).  A pH of <4.5 suggests physiological leukorrhea rather than NBV which usually has a pH >4.5.  The Fitz-Hugh-Curtis sign indicates inflammation of the liver capsule seen in PID.  The fishy odor after adding potassium hydroxide is a result of amines being released and is a classic NBV (Behrman et al '02: 279-281).   Repeat clinical examinations and VDRL (or RPR) are recommended at three months and six months.  Screening of partners prior to three months of onset of infection, and while symptomatic, is appropriate.  Colposcopy examination is recommended for patients with evidence of HPV.  Intercourse while active lesions are present should be avoided.  Topical acyclovir does not decrease viral shedding.  Candida infections are common in HSV infections  (Burns et al '00: 10-44-1045, 1051-1052). 
Sexual precocity is idiopathic in 80% of girls (Weinzimer :'97 539).  Precocious puberty is defined as secondary sex characteristics appearing before age 9 in boys and age 8 in girls (Kappy '03: 964).  Central precocious puberty is suppressible with analogues of long-acting gonadotropin-releasing hormone (GnRH) (Weinzimer et al '97: 539-540).  Inspect female breasts and genitalia for maturity.  Enlarged breasts may be seen in a newborn from maternal hormone.  Redness, edema, and tenderness indicate mastitis.  Breast tissue before age 8 years (premature thelarche) is abnormal, as is gynecomastia (breast tissue in males).  Masses should be considered abnormal and may indicate trauma (especially in the female athlete), cysts, abscess or cancer (rare in children).  Use gloves when examining genitalia and ensure privacy.  Have child spread labia.  Palpate labia, Skene's and Bartholin's glands and hymenal configuration.  Adrenarche (onset of pubertal hair) before age 8 years is abnormal, except in obese children.  A large clitoris (glans wider than 10 mm) can be normal but may indicate adrenal hyperplasia of precocious puberty.  An undeveloped clitoris in an adolescent female can indicate gonadal dygenesis or hypopituitarism.  A markedly red area around the urinary meatus may be due to urethral mucosa prolapse.  Masses near the urethra may indicate cyst, polyp, papilloma, caruncle, condyloma, sarcoma botryoides, prolapsed ureterocele or periurethral abscess.  Vaginal discharges may indicate physiologic leukorrhea (white), menses (red), infection (grey, yellow, greenish yellow, Candida (cheesy white).  Lesions may indicate sexually transmitted disease (STD).  Swelling of the labia may indicate Bartholin's gland infection.  Bacterial vaginosis, often caused by an overgrowth of Garnderella vaginosis, is suspected on the basis of malodorous vaginal discharge and positive “whiff” test when mixing the discharge with potassium hydroxide (Nyquist et al '03: 1264).  If a Venereal Disease Research Laboratory (VDRL) test is positive, a specific treponemal antibody test such as FTA-ABs should be done to confirm the diagnosis.  Treatment is with benzathine penicillin G.  Chlamydia is the most common bacterial cause of STD with over 4 million cases annually (Nyquist '03: 1258-1267).  Metronidazole 400 mg 2 x d/3-5 days for vaginosis in an adult, doxycycline 100 mg x 14 days to three weeks for all other STDs of bacterial origin.
Male genitalia should be assessed for maturity of the penis, glans, foreskin, shaft, and scrotum.  Normal penis length is 4 cm at birth, 5 cm at age 4 years, 6 cm at age 11 years, and 12 cm at the end of adolescence.  Penis should be straight with the foreskin retractable.  Some adhesion of the foreskin to the glans are normal until age 4 years.  Urinary meatus should be at the tip of the penis.  The inguinal area should be free of bulges that may indicate a hernia.  The left testicle is usually lower than the right.  The testes are 1 cm until puberty, 2 to 3.2 cm at stage III, 3.3 to 4.0 cm at stage III, 4.1 to 4.9 at stage IV and 5 cm at stage V.  Abnormal hair distribution may indicate endocrine disorder.  The penis is mall in males with hypopituitarism, Prader-Willi syndrome and chomosomal abnormalities.  A normal or small penis, accompanied by small, firm testes suggests Klinefelter syndrome.  If spontaneous descent of the testis does not occur by 12 months of age, surgical correction is indicated to reduce the risk of infertility (Gearhart '01: 1357).  Abnormal meatus placement indicates hypospadias (opening on ventral side or less commonly epispadias (opening on dorsal side).  A slit-like meatal opening indicates stenosis.  A slow urinary stream indicates obstruction.  A curved glans indicates chordee, commonly noted with hypospadias.  Unretractable foreskin indicates phymosis.  Paraphimosis is a fixed retraction of the foreskin.  Lesions and discharge indicate STD.  A large, shiny, pear-shaped mass may indicate a hydrocele.  A well-defined cystic mass may indicate a spermatocele.  A bluish discolored mass may indicate a varicocele.  The scrotum can be transluminated with a light to note hydrocele, which transmits a red glow.  Inguinal bulge may indicate a hernia.  Acute swelling of the scrotum may indicate Mediterranean fever, orchitis, epididymitis, Henock-Schönlein purpura, or testicular torsion.  Right testis lower than left may indicate situs invertus.  Cryptorchidism (undescended testicle) is abnormal  Testes that enlarge before age 9 years are a sign of precocious puberty. Masses are abnormal and may indicate a problem, such as testicular cancer, torsion (twisted testicle, a surgical emergency) varicocele (bag of worms) or hernia.  Hernias that cannot be reduced with careful manipulation are incarcerated, hernias that are swollen or gangrenous are strangulated from tight constriction at the neck of the sac (Muscari '01: 116, 117, 122-125).  
Newborns have a flexible spine with convex dorsal and sacral curves.  In children under 3 months, the spine is rounded, 3 to 4 months, cervical curve develops, 12 to 18 months lumbar curve develops.  Infants appear bow-legged until about 18 months of age, at which time they begin to appear knock-kneed from about 2 years to 6 to 10 years.  The child should be able to bear weight on lower extremities when standing and walking.  A young infant should be able to raise the head and neck when prone, an older infant can sit.  Small children walk quickly with small strides due to their poor balance  Toddlers have a wide-based duck walk) gait.  Children 2 to 7 years are usually slightly knock-kneed (genu valgum).  Begin examination of the musculoskeletal system examining the temporo-mandibular joint (TMJ).  Listen for crepitation, observe for limitation in range of motion secondary to problems such as malocclusion, arthritis and poorly fitting dental appliances, exposure to methamphetamine causes distinct TMJ discomfort.   No tenderness should be noted in the head and neck.  There should be a full range of motion in the hands, wrists, fingers, elbows, shoulders, feet, ankles, knees, hips and spine. Obvious abnormalities include slumped posture, scoliosis, kyphosis seen in older adults with decreased bone density), lordosis (normal in toddlers), amputated or deformed limbs or impairment of mobility, stiffness and pain.  
Gait disturbances include foot dragging, need for support, unsteadiness, difficulty initiating ambulation.  Causes of gait abnormalities include limb shortening, muscle weakness, paralysis, pain substance abuse and neurologic problems.  Abnormalities of gait include scissoring (cerebral palsy multiple sclerosis, upper motor neuron disease, apraxic, difficulty initiating walking (frontal lobe tumors), antalgic (gait to avoid pain).  Toe waking suggests neurologic problem, autism, muscular dystrophy and medication side effects (vincristine).   Local tenderness on movement of the elbow may indicate epicondylitis (tennis elbow).  An enlarged epitrochlear node may be due to infection of the hand or forearm.  Shoulder asymmetry, decreased movement, tenderness and swelling may indicate problems such as arthritis, bursitis, and acromioclavicular joint separation (Muscari '01: 126-132).   Pectus carinatum (pigeon chest) is when the sternum protrudes anteriorly, and the anteroposterior diameter is increased.  Pectus excavatum (funnel chest) is a depression of all or part of the sternum.  Spinal deformities are scoliosis, kyphosis, and lordosis.  Scoliosis is a lateral curve, kyphosis a convex curve, lordosis a concave curve.  Retractions of interspaces and sternum may indicate some obstruction of free air flow (Muscari '01: 105-111).   The Adam's sign is demonstrated by having the child bend from the waist and observing for symmetry, and is part of the spinal examination to detect scoliosis.  The Trendelenberg sign evaluates the stability of the muscles around the hip (Burns et al '00: 1142).  
Genu valgum (knock knees) is an inward deviation of the knees, while genu varum is outward deviation.  Genu valgum is normal at 12 degrees or less in children 2 to 10 years, genu varum is normal in children of 1 year. Unequal folds are present in developmental hip disease (DHD). Galeazzi's sign is positive if knees are unequal.  A “click” is palpated and head as the hip goes back into place (reduced) if DHD is present, creating a positive Ortolani's sign.  Barlow is positive when the hip is pushed out of the socket.  Trendelburg's sign is positive if the pelvis drops on the side of the affected hip.  Decreased and painful range of motion in the hip can suggest slipped capital femoral epiphysis, especially in pre-adolsecent and early adolescent males. Foot abnormalities of the infant are metatarsus adductus, forefoot adducted, hind-foot straight, and talipes equinovarus (club foot), foot is convex, plantar flexed and inverted.  Children and adolescents can suffer from a number of foot abnormalities.  Pes planus (flat foot), flow longitudinal arch (infant and toddler feet have flat foot appearance due to fat pad in arch.  Overriding toes.  Pes varus, foot inverted.  Pes valgus, foot everted.  Hallux valgus (bunion) big toe deviated laterally, first metatarsal deviated medially.  Hammertoe, flexion of the proximal inter-phalangeal joint and hyperextension of the distal metatarsophalangeal joint.  Corn, conical area of thickened skin.  Callus, thickening of skin due to prolonged pressure.  Spine problems signs include dimples, sinuses or hair tufts may indicate major defects such as spina bifida (spina bifida occulta, meningocele, myelomeningocele). Abnormalities include scoliosis, a lateral curve (idiopathic scoliosis is common in early adolescent females), kyphosis, a humpback, flexion deformity, and lordosis, swayback, extension deformity (normal in toddlers.  Symmetrical pain and swelling of hands and feet suggest hand-foot syndrome in children with sickle-cell anemia.  Limited range of motion, swelling, redness and tenderness of joints may indicate mild injuries to rheumatoid arthritis (Muscari '01: 126-132).
Handedness before a year is cause for concern and may indicate cerebral palsy.  A neurological examination should be made to fully asses for increase in deep tendon reflexes and tone (Jackson et al : 307).  Epileptic children with a diagnosis of simple febrile seizures may experience repeated febrile seizures, particularly if the first seizure occurred before age one.  They are not at increased risk for epilepsy as adults.  Phenytoin is not efficacious as a prophylactic drug nor is phenobarbitol routinely recommended.  In generalized seizures, motor manifestation, if any, are bilateral (Clancy 705, 702). In the study of seizure disorders, the EEG has the greatest clinical applicability and the other imaging techniques are supplemental (Moe & Seay '03: 721).  Valproic acid (Depakene, Depakote) has been approved by the FDA as mono-therapy for children with epilepsy.  
The neurological exam is the same for adults and children over the age of 2 years.  Children tend to get different neurological problems than adults.  The fontanelles of children under the age of 2 years should be inspected.  Infantile reflexes should be assessed.  Sucking reflex disappears at 3-4 months, touch infants lips with finger to elicit sucking response.  Rooting reflex disappears at 3-4 months, stroke corner of mouth, observe infant moving head toward stimulation.  Moro reflex decreased 3-4 months and disappears at 6 months, make loud noise or brace infant's head and back and simulate falling.  Infants extend then flex arms and fingers.  Palmar grasp strongest 1-2 months, disappears 3-4 months, place index fingers into infant's and infant will grasp them.  Tonic neck reflex decreased 3-4 months and disappears at 6 months, with infant supine, turn head to one side.  The upper and lower extremity on that side extend, the opposite extremities flex.  Stepping reflex disappears before walking, hold infant under axilla in standing position, place feet on flat surface and infant will make stepping motions. Test biceps reflexes (C5-C6) with the child's arm relaxed, palms down, depress biceps tendon and tap thumb, and see flexion of forearm.  Test triceps reflexes (C6-C8) with the arm flexed at the elbow and palm toward the body, strike tendon above elbow and watch for contraction of triceps muscle and tension at elbow.  Test brachioradialis reflex (C5-C6) with the child's forearms resting palms down, strike radium 1 to 2 inches above the wrist, observe flexion and supination of forearm.  Test patellar reflex (L2-L4), sitting with feet off the ground, locate patellar tendon and tap it briskly just below patella, look for contraction of quadriceps with extension of knee.  Test ankle reflex (L5-S2) with leg relaxed, dorsiflex ankle firmly, strike Achilles' tendon, feel and watch for plantar flexion.  Deep tendon reflexes (DTRs) are grade 0 no response, 1+ low normal, diminished response, 2+ normal, 3+ more brisk than normal, and 4+ brisk, hyperactive (Muscari '01: 132-137).

Dyssynergy (lack of coordinated action of the muscle groups) dysmetria (impaired judgment of distance, speed and force of movement), and dysdiadochokinesia (inability to perform rapid alternating movements) are signs of cerebellar disease.  The Romberg is positive if the child loses balance or tends to fall when the eyes are closed.  Ataxia may indicate brain tumor, cerebral palsy, cerebellar injury, intoxication and a variety of medication (phenytoin, phenobarbital and the antihistamines). In spastic cerebral palsy a lowered reflex threshold results in increased deep tendon reflexes and sustained clonus.  Dyskinetic and ataxic cerebral palsy result in dystonic posturing, abnormal involuntary movements and nystagmus (Pelligrino '97: 821-822).  Cerebral palsy with a spastic quadriplegia pattern often results in scoliosis, MR, and seizures.  Atonic CP is associated with cognitive delays.  The lower extremities are more often involved in spastic diplegia.  Typically extrapyramidal CP has fewer seizures and less cognitive problems (Fox et al '00: 846-847).  Generalized weakness is characteristic of the muscular dystrophies and the amyotonias.  Muscle tone is increased in injury or infection of the bone, muscle, or joint, metabolic disease, and upper motor neuron lesions.  Muscle spasms are noted in tetanus, myositis and diseases affecting the spinal cord roots.   Decreased muscle tone is seen in malnutrition, myopathies, cerebral palsy, lower motor neuron lesions, cerebellar lesions, hypothyroidism, hypopituitarism,  heavy metal poisoning, botulism, collagen vascular disease, Down syndrome, Prader-Willi syndrome, and metabolic disorders.  Flaccidity may indicate lower motor lesions, poliomyelitis, myasthenia, tick paralysis, medication effects and heavy metal poisoning.  Rigidity occurs in meningitis, spinal lesions and cerebral palsy.  Spasticity occurs in degenerative brain diseases and cerebral palsy.  Paresis occurs in wasting diseases, congenital heart disease and malnutrition.  Muscular atrophy is noted in prolonged immobilization, malnutrition, joint disease and the muscular dystrophies.  Muscular hypertrophy is seen in compensatory responses, exercise and steroid abuse.  Pseudohypertrophy is noted in the early stages of Duchenne's muscular dystrophy.  Involuntary movements: Athetosis, slow, continuous writhing, is caused by cerebral palsy, tuberous sclerosis, Niemann-Pick, Tay-Sachs.  Chorea, random, jerky movements are caused by lupus, rheumatic fever, and drug reactions.   Dystonia, slow, twisted movement with muscle tension is caused by cerebral palsy.  Fibrillation, rapid twitch in muscle, is caused by muscle fatigue and hyperthyroidism.  Hemiballismus is one-sided choreiform movements is caused by vascular brain movements.  Myoclonic, sudden, brief, movements are caused by epileptic seizures.  Spasm, muscle fiber twitch is caused by injury and tetanus.  Tardive dyskinesia, writhing, fibrillation of tongue and face is a side-effect of neoroleptic antipsychotic drugs.  Tics, involuntary muscle contractions, noises and words can be caused by emotional upset, Tourette's syndrome a side effect of childhood stimulant drugs or extrapyramidal side-effects of an unaccustomed single dose of third generation antipsychotic medicine.  Tremor, fine or coarse shaking, constant, is caused by lesions of extrapyramidal system or cerebellum, hypoglycemia, muscle fatigue, hypothermia, or hyperthermia.  Twitch, spasmodic and short is caused by emotional upset and Tourette's syndrome causes by childhood stimulants (Muscari '01: 142-146).  Creatinine is formed in healthy muscle tissue from creatine at a steady rate.  When muscle wasting occurs, as in muscular dystrophy, creatine excretion is dramatically increased.  Deficiencies in serum calcium, phosphorus and magnesium may result in muscle cramping and spasms but do not cause muscle wasting (Fox '00: 858).

Nails should be pink, smooth, slightly convex or flat, and of uniform thickness.  Normal nail curvature is 160 degrees. Normal capillary refill is under 3 seconds.  Clubbing occurs when the angle exceeds 180 degrees, it is noted in severe or chronic respiratory and cardiovascular problems, cirrhosis and thyroid disease.  Clubbed nails are hard, thick and shiny.  Spoon-shaped nails occur in iron deficiency anemia, chronic infection, malnutrition and Raynaud's syndrome.  Transverse furrows, Beau's lines, are seen in malnutrition and anemia.  Blue coloring indicates cyanosis or sulfuric acid poisoning.  Red, brown streaks indicates splinter hemorrhages from subacute bacterial endocarditis, mitral stenosis, trichinosis or cirrhosis.  Yellow jaundice.  Blue-black nail-bed hemorrhage.  White fungal infection, hypochromic anemia or arsenic poisoning. Distal end pink, proximal white chronic renal failure.  Ecchymosis lesions can be caused by trauma.  Painful swelling of the nail fold can be caused by paronychia fungal infection.  A macerated thumb tip signifies thumb sucking (Muscari '01: 80.81). 

Skin color is pink to yellow, olive to brown or black depending on race.  Note thickness and vascularity, and inspect for evidence of bleeding or lesions.  No lesions should be seen.  Skin should be dry and smooth with no edema.  Normal skin returns to original contours immediately.  Capillary refill greater than 2 to 3 seconds indicates dehydration or circulatory disorder.  In the neonate acrocyanosis is the bluish coloring of hands and feet.  Milia are small collections of sebaceous secretions that appear as tiny spots on the face . Mongolian spots are bluish patches on back and buttocks.  Desquamation is peeling of the skin.  In adolescents sebaceous glands are very active and increase in size.  Eccrine sweat glands become fully developed and respond to stimuli.  Apocrine sweat gland secretions are a response to emotional stimuli.  Acne is common.  Abnormal findings: yellow skin can indicate jaundice (hemolytic disease, hepatitis, poisons, infectious mononucleosis, biliary obstruction, or ingestion of too many yellow vegetables in infants (sclera is white in the latter).  Blue can indicate cyanosis from pulmonary or cardiac disease.  White can indicate pallor from anemia, shock or be normal coloring.  Red can indicate hyperemia from fever, skin irritation, allergies or polycythemia.  Vitiligo, patchy absences of color, are caused by loss of melanin, it can occur after trauma, especially in dark skinned children.  Urine smell can indicate incontinence.  A salty (taste) to the skin can indicate cystic fibrosis.  In the presence of suggestive symptoms, a sweat chloride level above 60 mEq/L is diagnostic for the inherited disease, cystic fibrosis.  A sweat test performed in the first few weeks of life may be unreliable because of low sweat rates (Hoekelman et al '01: 450).  Because of steatorrhea and metabolic demands, the child with cystic fibrosis should receive 50% more calories than the usual daily allowance.  Liberal fat should be allowed in the diet (Hoekelman et al '01 : 581-587).  A sweaty smell may indicate neglect or poor hygiene.  A spoiled fruit smell can indicate infection.  Petechiae may indicate a blood disorder, or certain severe infections such as meningococcemia or leukemia.  Flaking/scaling can mean eczema or or fungal infections.  Scaling can be due to contact dermatitis, dyshidrosis, congenital syphilis, Kawasaki's disease and dietary deficiencies in biotin, essential fatty acids, selenium and zinc.  Edema may signify renal, liver or cardiac disorders, systemic lupus erythematosus, malnutitio, thyroid disease and infectious mononucleosis.  Excessive dryness (xerosis) is abnormal in children.  The sebaceous glands of people under the age of 40 do not typically need to use moisturizer to treat sun-damaged skin.  “Birthmarks” may be noted, including hemangiomas and port wine stains, moles develop after birth, these can be benign, indicate an underlying condition or become malignant.  Leaf-shaped vitiligo may indicate tuberous sclerosis.  Cafe-au-lait, light brown patches, can occur in neurofibromatosis.  Increased pigment is noted in Addison's disease, hemosiderosis, hypothyroidism and lupus erythematosus.  The butterfly facial rash is a sign of lupus (Muscari '01: 81-84) indistinguishable from chronic exposure to poison oak, ivy or sumac, best treated with 1% hydrocortisone cream.  Children with Kawasaki disease are usually hospitalized due to irritability, fever and need for IV fluids.  Bed rest is recommended until the 2nd or 3rd week after the onset of fever because of myocarditis associated with the disease.  Aspirin helps reduce the fever associated with Kawasaki disease, and has been shown to reduce the rate of aneurysm development.  Most death from Kawasaki disease are attributed to coronary artery thrombosis (Oski '99: 931, 928).
Acyclovir has been shown to slightly shorten the duration of fever and new lesion formation in chicken pox.  Aspirin is not given to children with chickenpox because it is associated with Reye's syndrome. Itching causes discomfort in children with chickenpox.  Calamine lotion may be applied liberally for relief of itching caused by vesicular lesions.  Neosporin does not decrease itching.  Steroids may weaken the immune system and should not be used.  Photophobia frequently occurs in rubeola (measles) but not chickenpox (Oski '99: 1330 1129).  Children with chickenpox should be encouraged to take daily baths to help prevent secondary bacterial infection which is the most common complication of chickenpox. Cerebellar complications, encephalopathy or cerebral infections may occur as a complication associated with chickenpox.  These complications may occur four days preceding the rash until three weeks after the appearance of the rash (Hoekelman '01: 1389, 1390).
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Visual acuity of cranial nerve II is tested.  Distance vision is tested using a Snellen chart.  For children under age 5, the Blackbird Preschool Vision Screening Test uses a modified E that resembles a bird, or Faye Symbol Chart that uses pictures.  The chart numbers indicate the degree of visual acuity when the child is able to read that line of letters at a distance of 20 ft.  The test is repeated with each eye.  If the child wears glasses, the test is performed with and without eyeglasses.  An Allen test is a series of seven pictures on different cards that an be used for children as young as 2 years.  2 to 3 year olds are 15ft away, 3 to 4 year olds are 20 ft away.  Show pictures with both eyes, and then one eye at a time.  The denominator is always 30 because a child with normal vision should see the pictures at 30 ft.  For the numerator, the greatest distance at which three of the pictures can be recognized by each eye, for example the right eye is 20/30 and left is 15/30.  Normal vision for the Allen test is that 2 to 3 year olds should have 15/30 vision, 3 to 4 years olds should have 15/30 to 20/30.  Each eye should be the same.  The child should be able to differentiate colors by 5 years old.  Near vision is tested using pocket Snellen chart, Rosenbaum card or any other printed material, such as a newspaper.  Printed material should be age appropriate and the child should be able to read it at 14 inches away from face.  Visual fields are tested looking at the child having the child say when they can see the other hand from temporal, nasal, superior, inferior and oblique angles (Muscari '01:86-88).  

Extra-ocular movement is tested with corneal light reflex (Hirschburg test).  With child looking straight ahead, focus light on the corneas from a distance of 12 to 15 in. away from the midline. The child should follow the finger or penlight through the six fields of gaze: left ad right lateral gaze, left and right lateral inferior gaze, and left and right lateral superior gaze.  Check that eyelashes are cured outward and equally distributed.  Inspect lacrimal gland for swelling. Inspect bulbar conjunctivas and scleras with the child looking up, down and sideways.  Depress lower lids with thumbs to inspect cornea and lens of each eye for opacities, redness, exudate or foreign bodies.  Inspect pupil for reaction to a penlight.  Set ophthalmoscope at 0 diopters with the child gazing straight ahead a the wall.  Use right hand and right eye to examine child's right eye.  Place left hand on child's forehead.  Begin at a distance of 15 in. and an angle f about 15 degrees.  Shine light beam on the child's pupil.  Locate red reflex, noting any opacities.  Move closer to note the retina with a 0 to -2 lens in infants and children and follow a blood vessel centrally to the optic disc.  Check optic disc for normal color and shape and optic cup-to-disc ratio.  Observe size of smaller arterioles to larger veins.  Lastly, examine the macula, which is about 2 disc diameters lateral to optic disc (Muscari '01:86-88). A normal red reflex rules out opacities, intraocular tumor, and coloroma.  The red reflex does not assess visual acuity.  A non-visible red reflex indicates obstruction in the preretinal chambers (Hoekelman et al '04: 1293).

Pupils should be equal, round and reacting to light between 2 and 6 mm.  Complete transition of iris color occurs by 12 months.  Red reflex should be present  Normal arterial to venous ratio width is 2:3 or 4:5.  Abnormal findings are myopia (near-sightedness), hyperopia (farsightedness),  astigmatism (corneal curvature blurriness) and anisompetropia when refractive power between the two eyes is notably different.  The inability to differentiate colors signifies color blindness. Discrepancy in the light reflex can be due to strabismus or neurologic disorders . Strabismus, temporal displacement of the light reflex, is noted in esotropia, nasal displacement is noted in exotropia. Deviation is termed strabismus.  Inward deviation is esotropia, outwards is exotropia . Strabismus may be due to paralytic origins or nonparalytic origin.  Nystagmus may be caused by cerebellar lesions, degenerative neurological disease or vestibular disease. Exophthalmus, eyes appear large or protruding occurs in hyperthyroidism, enophthalmos (eyes small or sunken) occurs in cervical sympathetic nerve damage.  Close set position is seen in hypotolerism that almost always suggests mental retardation. Wide-set position, upward slant, and epicanthal folds are seen in Down syndrome.  Watery discharge suggests allergy, hordeolum or sinusitis.  Watery discharge in an infant suggests blocked tear duct.  Purulent discharge suggests infection.  Abscess with blockage is dacryocystitis.  Bluish swelling over sac may indicate dacryocystocele.  Yellow sclera may indicate jaundice, blue sclera osteogenesis imperfecta (brittle bone disease) and redness conjunctivitis, subdural hematoma, allergy, foreign body, marijuana smoking, eye straining, measles, Kawasaki disease or Zika virus. Grey, mulberry-like tubercles are seen in tuberous sclerosis, neurofibromatosis and tuberculosis (Muscari '01: 88-93).  
Acid or alkali chemical eye injuries are acute emergencies and require copious normal saline.  Over irrigation is not a problem but litmus paper can be used to determine when the chemical  has been neutralized.  The should be referred to an ophthalmologist after irrigation of the eye. Retinopathy is a problem associated with prematurity (Philip '96: 135).  Bacterial conjunctivitis does not affect corneal clarity.  A more serious condition should be suspected (such as keratitis, corneal ulcer, or glaucoma) and the child referred to an ophthalmologist if the cornea is not clear. Bacterial conjunctivitis is treated with sodium sulfacetamide, erthromycin or polymixin B sulfate-trimethopim sulfate solution.  Neonatal chlamydial conjunctivitis is treated with oral erythromycin.  Eye drops or ointments are not effective (Oski '99: 670, 669, 897).  Gentamycin and tobramycin should be reserve for suspected gram negative bacterial conjunctivitis or when justified by culture results.  Cromolyn sodium is used to treat allergic conjunctivitis (Hoekelman et al '04: 1241-1242)(Oski et al '99: 669-670).  

Inspect the external ear, the lobes, for position, size and symmetry.  Run finger over ridges to note tenderness.  Hold the lobe between index fingers and gently pull up and down to note tenderness.  Inspect the  external ear canal for discharge, swelling, or redness.  If inflamed, check for tenderness by moving auricle and pressing on tragus and mastoid process.  Young children will probably have to be restrained for otoscopic examination.  Use a scope with a halogen light.  Inspect ear canal and eardrum using the largest speculum child's ear canal will accommodate, inserted no more than ¼ to ½ in or 10 to 15 mm.  Pull the external ear up and back in individuals over age 3 and down and back in those under age 3 years.  Obstructing cerumen should be removed by curette or irrigation if cerumen is soft or perforation is suspected.  Assess ear canal for inflammation, lesions, exudate and foreign bodies.  To estimate auditory acuity occlude one of the child's ears with the fingers.  Test open ear by softly whispering numbers, words, or questions from 1 or 2 ft away.  Cover mouth to prevent lip-reading.  If there is hearing loss, increase voice volume until child an identify spoken terms.  Infant's hearing can be tested by stimulating the acoustic blink reflex.  Do children under 3 respond to loud noise or a caregivers voice?  The Weber test for children over age 3 is to strike the handle of a 512-Hz tuning fork, and place the handle end on the top of the child's head or in the middle of the forehead.  Ask the child if the sound is heard in one or both ears.  The Rinne test for children over age 3 years is to tap the tuning fork and place it on the child's right mastoid.  Ask if the sound is heard, and ask the child to say when the sound stops.  Normal findings are that the external ears are symmetrical.  Top of ear should cross eye-occiput line and be within a 10 degree angle of a perpendicular line drawn form the eye-occiput line to the lobe.  No tenderness or excessive cerumen, discharge, lesions or foreign bodies should be found and the ear canal orifice should be clear and pink.  The tympanic membrane should be pearly grey to light pink, with clearly defined landmarks and a distinct one-shaped light reflex, and redden bilaterally when crying or febrile.  The light reflex is at 5 o'clock on the right and 7 o'clock on the left.  There is no bulging or retraction, no evidence of fluid, and blood vessels are only visible on the periphery.  Older children should be able to identify sounds during whisper test.  Infants under 4 months old startle  Infants at 6 months or older try to locate sound. Children under 3 years should respond to loud noise and parent's voice.  Inability to repeat correctly words spoken in whisper tests, inability to react to loud noise or parents voice and inability to follow directions, indicate possible hearing loss.  Hearing loss is always suspected in children with language delays.  Hearing loss can be conductive, neurosensory or mixed.   In the Weber test unilateral sound indicates conductive (lateralizes to affected ear) or sensorineural (lateralizes to unaffected ear).  In the Rinne test if BC > AC there is a conductive hearing loss from disease, obstruction or damage to outer or middle ear.   (Muscari '01: 93-97).

Abnormal findings of the external ear canal are deformities, children with fragile X syndrome have large protruding ears, inflammation signifies infection, masses behind the ear, such as post-auricular abscess mumps and mastoiditis, push the ear forward.  Flaking may be due to eczema  Auricular tenderness may indicate otitis external, mastoid tenderness is associated with otitis media and mastoiditis.  Edematous or tender tragus may indicate external or middle ear inflammation.  Foul odor may indicate cerumen impaction, infection or foreign body.  Clear or bloody drainage may be due to cerebral spinal fluid leak or bleeding related to a head injury.  Purulent discharge is noted in otitis externa (infection of the ear canal) or otitis media (middle ear infection) and foreign body.  Otoscopic redness, edema, narrowing and tenderness of canal may indicate acute otitis externa.  Vesicles in the canal may be due to viruses or Haemophilus influenzae.  Otitis media is an infection of the middle ear, most common in infants and young children.  The most common causes of otitis media are pneumococci, Hemophilus influenzae, and hemolytic streptococci, all respond well to ampicillin.  Fevers as high as 104ºF or higher is characteristic.  Diagnosis is made by inspection of the external eardrum with an otoscope.  The eardrum usually appears to bulge, because of pressure behind it, and it lacks its usual lustrous sheen (Roberts '74: 52).  Red, markedly distorted, or bulging tympanic membrane (TM) with absent light reflex and decreased mobility signify suppurative otitis media.  A red TM with hyperemic blood vessels, absent light reflex and decreased movement indicated the early stage of acute suppurative otitis media.  Amber-yellow TM with or without fluid line or bubbles and accompanied by diminished movement is usually otitis media with effusion due to infection, allergy or blocked eustachian tube.  Bluish bulging TM suggests blood in middle ear associated with trauma and suggests a basal skull fracture.  Bulla between inner and middle layers of TM indicates bullous myringitis.  A pearly white, grey, red or yellow spherical lesion on or behind TM indicates cholesteatoma (Muscari '01: 94-97).   Streptococcus pneumoniae is the most common cause of pneumonia and ear infections.  Ampicillin (Principen) is the most effective treatment for Strep, erythromycin or Azithromycin (Zithromax) for penicillin allergies (Gilbert et al '15: 96).
With otitis externa, exquisite tenderness is noted when pressure is placed on the tragus or pinna of the ear.  Fever, ear pain and tenderness of the pinna may indicate otitis externa (Hoekelman : 1703- 1705). Otitis externa may be prevented by instilling 2% acetic acid (half strength vinegar in the external auditory canal after ear canal contact with water (Behrman : 2137).  The diagnosis of acute otitis media is based on changes in the contour, color and mobility of the tympanic membrane that may be caused by non-suppurative or serous otitis media.  Redness of the tympanic membrane alone can be cause by crying and is not a reliable sign of acute otitis media.  Middle ear effusion (serious otitis media) is frequently seen after acute otitis media.  Otitis media is common with measles, it is treated the same as any other case of otitis media (Hoekelman : 1444).  Central auditory dysfunction is caused by the brain's inability to use sound properly.  Functional hearing loss means there are not disturbance with any organ and may be psychiatric.  Hearing loss is the most common complication of otitis media.  Children who have multiple infections should have their hearing assessed.  Hearing loss in childhood is extremely common.  Risk factor are a family history of congenital hearing loss, or perinatal infection, birth trauma or anoxia, and use of aminoglycosides (Hoekelman et al '04: 1703-1704, 1120).   A cochlear implant is an electronic medical device that replaces the function of the damaged inner ear. Unlike hearing aids, which make sounds louder, cochlear implants do the work of damaged parts of the inner ear (cochlea) to provide sound signals to the brain.  A study has shown that people with cochlear implant achieve an average of 80% sentence understanding, compared with 10% sentence understanding for hearing aids (Arndt '99).
Nose and sinuses are prone to infection by cold viruses that last one week, the first week of Pertussis bordetella infections before they descend to the lungs for 6 weeks and any nasal congestion after 1 week is considered allergic rhinitis.  Lack of patency of the nostrils indicates obstruction from deviated septum, infection, allergy, polyps, or foreign boy.  In newborns choanal atresia is suspected.  Nasal flaring is a sign of respiratory distress in infants.  Deviated septum could be congenital or acquired, usually through trauma.  Pain or tenderness is a sign of sinusitis.  Foul discharge from one nostril usually indicates foreign body.  Nasal foreign body is characterized by unilateral purulent discharge that may be blood tinged.  Nasal discharge is very foul smelling.  Allergic rhinitis and viral rhinitis usually cause clear bilateral nasal secretions, while sinusitis usually produces bilateral drainage with less odor (Oski et al : 639).  Physicians inspect noses and sinuses with the short, wide nasal speculum of the othoscope.  Boggy, edematous, pale or bluish turbinates with clear discharge indicate allergic rhinitis.  Erythematous turbinates with clear discharge, upper respiratory infections.  Erythematous turbinates with purulent discharge, bacterial sinusitis.  Friable, inflamed mucosa, ulcerations or perforations indicated drug sniffing, usually cocaine, or overuse of nasal spray medications. Bleeding can be caused by picking or other trauma, foreign body or disease.  Bleeding after a head injury may indicate skull fracture.  Polyps can be due to cystic fibrosis, chronic infections, allergy or generalized polyposis.  An encephalocele may project from the cribriform plate (Muscari '01: 97-98).  Treatment of colds is immediate consumption of 1,000 mg of vitamin C.  Colds do not last longer than a week.  An extremely runny nose must be differentially diagnosed from the first week of Pertussis bordetella when it can be cured with antibiotics, before the 6 week respiratory infection sets in.  If a cold lasts longer than a week it is considered allergic rhinitis, usually as the result of Aspergillus spp. i.e. A. niger mold infection, that is instantly treated with a dab of hydrocortisone cream, and can cause a lethal nodular infection of the lungs that also cures quickly with a large dab of hydrocortisone to the chest.  Essential oils of mint, lemonbalm and lavender provide symptomatic relief for allergic rhinitis while sniffed and speed healing.  Repeated episodes of upper respiratory illness, clear nasal secretions, and pale nasal mucosa are common in children with allergies.  Antihistamines are used to treat seasonal and perennial allergies (Behrman et al '04: 760).  Initial cold and stuffed up nose treatment should be 1,000 mg of vitamin C and a dab of hydrocortisone on the nose.  Painful sinusitis and the extremely runny nose of the first week of Pertussis should be treated with a short course of antibiotics.  The signs and symptoms, especially mucopurulent drainage from the middle meatus, are supportive of a diagnosis of acute sinusitis.  It is appropriate to treat the condition with antibiotics (Behrman '04: 1391-1392) Oski et al '99: 1279).  Sinusitis often precedes orbital cellulitis a medical emergency that requires hospitalization and IV antibiotics (Hoekelman '04: 1767-1768)(Oski et al '99: 1282-1283).

Restraint may be required to look in the mouth and throat of a small child.  The child sits in parent's lap and the parent holds the child's head stationary.  In infants, slide the tongue depressor between the gums-teeth and onto the tongue.  The gag reflex must usually be induced to see posterior pharynx.  The gag reflex  must usually be induced to see the posterior pharynx and view movement of the uvula.  For older children, firm pressure on the anterior half of the tongue is usually sufficient for visual effect. Inspect gums.  Count teeth.  Ask child to stick out tongue (testing cranial nerve XII). Observe saliva, and inspect duct openings.  Observe rise of soft palate and uvula by asking child to stick out tongue and say “ah” or yawn.  Inspect the tonsils and posterior pharynx.  If necessary depress the tongue with tongue blade.  As child says, “ah or yawns look at anterior and posterior pillars and observe tonsils for size, redness, lesions and exudate.  Breath should be fresh.  White children have pink mucosa, African-Americans have blue mucosa.   Gums are pale-red in light-skinned individuals and patchy brown in dark-skinned people.  Deciduous teeth begin to develop at 6 months, all 20 erupt by 2 /12 years, they beg to fall out around 6 years and processes until all 32 have erupted.  All teeth should be in proper alignment and without caries.  In the pharynx tonsils and adenoids are small in relation to body size but well developed at birth.  They increase in size to reach adult dimensions by 6 years and continue to grow.  They reach maximum development by 10 to 12 years and may be about twice their adult size.  Tonsils atrophy to stable adult dimensions by end of adolescence.  Tonsils are graded 1+ tonsils are visible, 2+ tonsils are enlarged between pillars and uvula, 3+ tonsils touch uvula, 4+ tonsils touch each other.  The uvula should rise to midline as the child says “ah” (cranial nerves IX and X).  The pharynx should be without lesions or exudate (Muscari '01: 98-100).
Abnormal findings.  Breath: foul breath (halitosis) indicates poor oral hygiene, tooth decay or oral disease.  Fruity breath is noted in malnutrition, diabetic ketoacidosis and Roundup exposure.  Musty breath is present in liver disease, and an ammonia odor is noted in end-stage renal disease.  Other abnormal odors include alcohol, tobacco or marijuana use.  Cyanosis of the lips indicates decreased oxygenation, pallor indicates anemia or shock, cherry-red color indicates carbon monoxide poisoning, acidosis form aspirin poisoning or ketoacidosis.  Vesicles indicate herpes. White plaques can be candida or precancerous leukoplakia.  Candida (thrush) is treated with Candida Clear and other over-the-counter anti-candidal products containing caprylic acid. A white, curd-like coating is usually thrush (Candida).  Chronic thrush is seen in HIV/acquired immunodeficiency syndrome (AIDS) and overuse of antibiotics.  The orifice of the Stensen's duct is erythematous with mumps.  Koplik's spots (tiny, red sports with bluish-white centers) a prodromal sign of measles.  Vesicles surrounded by a red line indicate herpes and vesicles in the posterior pharynx indicate herpangina.  Painful ulcers may be aphthous ulcers, vitamin deficiency, erythema multiforme, leukemia, neutropenia, diphtheria and inflammatory bowel disease.  Erythematous bleeding gums indicate gingivitis from poor hygiene, poorly fitting orthodontia and stomatitis.  Hypertrophy of the gums is seen in individuals who take medications such as phenytoin and in pregnant adolescents.  A dark line on the gingival margin occurs with lead and bismuth poisoning.  Green or black teeth indicate decay or iron ingestion, yellow teeth, tobacco or tea use and brown or mottled, excess fluoride.  Pitted and permanently yellow teeth indicate tetracycline ingestion under age 8.  Absence of deciduous teeth by age 16 months signifies problem of a genetic origin, congenital syphilis, rickets, Down syndrome or cretinism.  Abnormal tooth formation may indicate hypocalcemia, hypoparathyrodisim, severe infections, mouth defloration from antibiotic use, and nutritional disturbances from a vegan diet (Muscari '01: 100, 101).  The course of hand-food and mouth disease (thought to be cause by a coxsackievirus) is usually benign and treatment is symptomatic.  Fever is usually low-grade and the throat is sore (Hoekelman '01: 1866). 
Macroglossia of the tongue is noted in hypothyroidism, mucopolysaccharidosis, and Beckwith-Weidman syndrome.  Geographic tongue is a benign condition in which the tongue is covered with numerous furrows and grooves.  Red papillae resembling a strawberry indicates scarlet fever, a bright red tongue is noted in Kawasaki disease.  Yellowing in the ventral surface indicates jaundice and may be the first area where jaundice is noted in dark-skinned children.  A dry tongue occurs in dehydration and mouth breathing.  A hairy tongue can be due to antibiotics or HIV drugs.  Atrophy or deviation of the tongue can indicate nerve damage. A short frenulum (tongue-tie) is a congenital defect that doesn't present a problem unless the child is unable to pronounce the sounds of d, l, n, and t.  Tremors are abnormal.  Fine tremors are noted in hypothyroidism and chorea, gross tremors occur in cerebral palsy.  Fibrillations may be a sign of spinal muscular atrophy (Werdnig-Hoffmann disease).    
Drooling after age 2 is noted in encephalitis, myasthenia and damage to cranial nerve IX (glossopharyngeal) or X (vagal), drooling accompanied by respiratory distress is indicative of epiglottitis.  Excessive oral secretion in newborn is indicative of tracheoesophageal fistula.  Other causes of excessive salivation include teething, dental caries, oral infections, especially herpangina, mercury or phosphate poisoning, or smokeless tobacco.  Erythematous duct indicates infection.  Cleft palate may be noted in young infants.  Suspect a submucous cleft if the uvula is bifid, and the soft palate is thing and arched.  Enlarged, erythematous tonsils, with or without exudate, signify infection.  Erythema with white patches is usually viral, very red erythema with white or yellow patches is usually viral, very red erythema with white or yellow exudate and patches is usually streptococcal, and a rapid strep test should be performed and antibiotics prescribed.  Strep throat is caused by Streptococcus pyogenes that also causes rheumatic heart disease with a 25% chance of dying over 10 years unless treated with antibiotics.  A grayish membrane indicates diptheria, acute tonsillitis, or infectious mononucleosis.  Uvula deviation may indicate cranial nerve damage (IX, X) or a peritonsillar abscess.  Absent gag reflex may indicate damage to cranio-nerves IX and X but may also be congenital or due self-induced vomiting (bulimia) (Muscari '01: 101, 102). 
During the past 50 years pediatric cancer has risen from twelfth to second place among the causes of death of young children in the United States.  There is little to indicate an actual increase in the frequency of childhood malignancies, but rather other causes of death have declined.  Cancer in the adult generally arises from epithelial tissue lining glands, external surfaces or hollow organs of the body.  Childhood cancer emerges most often from mesenchymal tissue or cells of very primitive embryonic origin.  About half the malignancies of children arise from lymphoid tissue in the form of leukemias and lymphomas  Another 15% to 20% are located in the central nervous system and 10% arise from the adrenal glands and 10% from the kidneys.  The incidence of cancer in the first decade of life exceeds that of the second decade, indicating that some of the malignancies may be congenital.  Leukemia in the mother has been transmitted across the placenta to the fetus.  Cancers of the adrenal glands and kidney occur in newborns.  Irradiation delivered to children for other causes has been incriminated in later development of some cancers, particularly of the thyroid gland and lymphoma (Soper & Kimura '89: 536).  

Leukemia is the single most common malignant neoplasm seen in children.  About 90% are of the acute lymphogenous type, with the peak incidence at about 4 years of age.  Combination chemotherapy with Gleevec (Iminitab) has a 95% cure rate for leukemia and lymphoma.  Nodes that are matted, hard, fixed, and non-tender are characteristic of cancer.  Lymph nodes associated with Hodgkin's disease usually begin in the lower cervical area.  A chest radiograph, CBC and erythrocytes sedimentation rate should be obtained in any patient with lymphadenopathy that is atypical for infection (Hoekelman '04:1376-1377). Neuroblastoma is a malignancy arising in the sympathetic nervous system.  Two thirds originate in or near the adrenal gland, about 20% in the posterior mediastinum, and about 5% each from the neck and pelvic areas  The average age at diagnosis is 18 months and the growth rate is rapid.  Symptoms of neuroblastoma are nonspecific, bone pain and fever herald bone marrow metastases.  Diarrhea, weight loss, anemia and irritability are often seen.  About 80% of patients have an abdominal mass that often extends across the midline.  Diagnosis is confirmed by plain films showing the mass.  Ultrasound and CT pinpoint location and extent of the primary tumor and metastases.  Metastases to bone occur in about 30% and to the lungs in 10%.  The surest diagnostic test of neuroblastoma is the presence of specific catecholamine hormones (vanillyl-mandelic acid and homovanillic acid) I the urine or blood.  Treatment consists of surgical removal as much tumor as possible.  Chemotherapy with vincristine and cyclophosphamide combinations may palliate.  Onset within the first year of life or tumors primary in the neck, pelvis, or mediastinum command favorable prognosis.  About 5% of neuroblastomas spontaneously transform into benign ganglioneuromas (Soper & Kimura '89: 536, 537).  Six or more cafe-au-lait spots (>5 mm in diameter) indicate neurofibromatosis (Burns et al '00:1119)(Moe & Seay '03: 756).  Astrocytomas, most of which are low-grade, are the most common brain tumors of childhood (Albano '03: 899).  Brain tumors can be associated with morning headache, vomiting and behavioral changes (Moe & Seay '03: 747).
Wilms' Tumor is nephroblastoma is a cancer arising in embryonal kidney cells that grows rapidly to destroy the normal kidney tissue. Symptoms are nonspecific including abdominal discomfort, fever, and occasionally hematuria.  Early direct spread to perineal tissues is the rule, with metastases to lung and lier in one third of the patients by the time a diagnosis is established.  90% of patients have a mass in the abdomen and intravenous pyelograms, ultrasound studies and CT scans differentiate from neuroblastoma.  About 5% of patients develop Wilms' tumors of both kidneys.  Treatment is combined surgical removal, x-ray therapy, and chemotherapy with actinomycin D and vincristine.  Recent reports indicate a cure of 85% of these patients. Central nervous system tumors usually arise below the membrane or tentorium, that separates the cerebrum from the lower centers.  Most of these cancers stem from supporting tissues within the brain and produce symptoms by disturbing balance and motor activity or by blocking the flow of cerebrospinal fluid to increase intracranial pressure.  Surgical excision is the most effective treatment.  No distant metastases are seen.  Connective tissue tumors, osteosarcomas have a peak incidence later in childhood, probably because of increasing bone growth rates at this time of life.  Striated muscle cancers (rhabdomyosarcoma) in infancy are most commonly located in the bladder or genital tract, in older children they are chiefly seen in the head and neck, but can occur in any striated muscle. Surgical excision, x-ray therapy, and a number of therapeutic drugs are used in combination for treatment of these less common childhood malignancies.  Prognosis is guarded, with salvage of the patient in less than one half of all cases  A notable exception is Ewing's sarcoma of bone, for which conservative resection, x-ray therapy and new chemotherapeutic drugs have remarkably improved prognosis (Soper & Kimura '89: 536, 537).
Insulin-dependent diabetes mellitus (IDDM) is also called Type I diabetes, juvenile onset and ketosis-prone diabetes.  Several studies have shown that Juvenile onset diabetes accounts for 10 to 20% of all cases of idiopathic diabetes.  Globally, the number of people with DM type 1 is unknown, although it is estimated that about 80,000 children develop the disease each year. Within the United States the number of affected persons is estimated at one to three million. The development of new cases vary by country and region; the lowest rates appears to be in Japan and China with approximately 1 person per 100,000 per year; the highest rates are found in Scandinavia where it is closer to 35 new cases per 100,000 per year. The United States and northern Europe fall somewhere in between with 8-17 new cases per 100,000 per year.  The prevalence rate of Type 1 diabetes is approximately 1 in 800 or 0.12% or 340,000 people in USA.  In a small study, 10 of 20 diabetic patients aged 18–23 years who could be traced had died within 22 years (Cartwright et al ’11).  50% of juvenile onset diabetics die within 20 years of diagnosis.  Many live a normal life into old-age.  IDDM should be considered qualifying disability by social security.  
Type I insulin dependent diabetes mellitus (IDDM) is an autoimmune disease in which islet cell antibodies destroy the pancreatic beta cells. It is also known as juvenile onset diabetes when  diagnosed before the age of 20.  The other causes of hyperglycemia are seen in type 2 diabetes.  Essential signs of diabetes mellitus include polyuria, polydipsia, weight loss, hyperglycemia and glucosuria.  Nephrotic syndrome may present following an influenza-like episode with peri-orbital welling and oliguria (Kirchgessner : 779).  HgbA1c should be measure every three months.  Thus test reflects the frequency of elevated blood glucose levels over the previous three months (Chase & Eisenbarth : 982). The infant of a mother with gestational diabetes is often a macrosomic infant who is also at increased risk for trauma, congenital anomalies, and hypoglycemia.  IURG infants have reduced glucose stores in the form of glycogen and body fat and therefore are prone to hypoglycemia (Thila & Rosenberg '-3: 17). Type I insulin dependent diabetes mellitus (IDDM) which begins by age 20 years in most patients, is dominated by signs and symptoms emanating from the disordered metabolism – polyuria, polydipsia, polyphagia and ketoacidosis.  The plasma insulin is low or absent and glucagon levels are increased.  Glucose intolerance is of the unstable or brittle type and is quite sensitive to administered exogenous insulin, deviations from normal dietary intake, unusual physical activity, infection, or other forms of stress.  Inadequate fluid intake or vomiting may lead to disturbances in fluid and electrolyte balance.  Thus, these patients are vulnerable, on the one hand, to hypoglycemic episodes and, on the other, to ketoacidosis.  Infection may precipitate these conditions and, indeed, may precede the first manifestations of diabetes in some patients.  Fortunately, these metabolic hazards are avoidable with proper insulin therapy.  IDDM (type I diabetes) results from a severe, absolute lack of insulin caused by a reduction in the beta-cell mass.  The pathophysiology in diabetes type 1 is a destruction of beta cells in the pancreas, regardless of which risk factors or causative entities have been present.  Patients depend on insulin for survival, without insulin, they develop acute metabolic complications such as ketoacidosis and coma.  Three interlocking mechanisms are responsible for the islet cell destruction: genetic susceptibility, autoimmunity and an environmental insult.  Among identical twins the concordance rate is only 50% and only 5 to 10% of children of first order relatives with IDDM develop the overt disease.  Approximately 10% of persons who have type I diabetes also have other organ-specific autoimmune disorders, such as Grave’s disease, Addison’s disease, thyroiditis, and pernicious anemia.  There is a great deal of evidence suggesting that environmental factors are involved in triggering diabetes.  Finnish children have a 60 to 70 fold increased risk of type I diabetes compared to Korean children.  In the northeastern United States between 1960 and 1990 there was been a tripling of type I diabetes in children younger than 15 years of age (Crawford and Cotran’94: 913-914).  Since Zyprex became a best-selling antidepressant drug in the 1990s the incidence of diabetes is said to have doubled. 
Viruses are suspected as initiators of this disease where there are seasonal trends in the diagnosis of new cases, often corresponding to the prevalence of common viral infection in the community.  The viral infections implicated include mumps, measles, rubella, coxsackie B virus, and infectious mononucleosis.  Direct virus- induced injury is rarely severe enough to cause diabetes mellitus.  The most likely scenario is that viruses cause mild beta-cell injury, which is followed by an autoimmune reaction against altered beta cells in persons with HLA linked susceptibility.  About 20% of patients infected with congenital rubella go on to develop the disease in childhood or puberty.  Virus-associated IDDM appears to be a rare outcome of some relatively common viral infections and is probably the result of an opportunistic antibiotic resistant bacterial infection thereof.  A number of chemical toxins, including streptozotocin, alloxan, and pentamidine, also induce islet cells destruction in animals.  In humans, pentamidine, a drug used for the treatment of parasitic infections, has been occasionally associated with the development of abrupt onset diabetes, and cases of diabetes have also been reported after accidental or suicidal ingestion of Vacor, a pharmacologic agent used as a rate exterminator.  Children who ingest cow’s milk early in life have an incidence of IDDM higher than that of breast-fed children (Crawford and Cotran’94: 914).  Sometimes a diabetic patient will awaken in the morning with hyperglycemia, even before eating.  One cause of this preprandial hyperglycemia is the Somogyi effect, which results from nocturnal hypoglycemia that stimulates secretion of the stress or counterregulatory hormones (glucagon, cortisol, GH and epinephrine) hat act to elevate blood glucose.  People with this problem generally need a lower nighttime insulin dose.  The dawn phenomenon is thought to be a result of sleep-induced GH secretion that antagonizes insulin's effect, thereby producing hyperglycemia.  This problem can sometimes be prevented by administering the evening insulin dose at bedtime rather than at dinnertime (Porterfield '01: 104). 
Type 1 diabetes is a disease that involves many genes. Depending on locus or combination of loci, they can be dominant, recessive, or somewhere in between. The strongest gene, IDDM1, is located in the MHC Class II region on chromosome 6, at staining region 6p21. Certain variants of this gene increase the risk for decreased histocompatibility characteristic of type 1. Such variants include DRB1 0401, DRB1 0402, DRB1 0405, DQA 0301, DQB1 0302 and DQB1 0201, which are common in North Americans of European ancestry and in Europeans. Some variants also appear to be protective. The risk of a child developing type 1 diabetes is about 10% if the father has it, about 10% if a sibling has it, about 4% if the mother has type 1 diabetes and was aged 25 or younger when the child was born, and about 1% if the mother was over 25 years old when the child was born.  Environmental factors can influence expression of type 1. For identical twins, when one twin had type 1 diabetes, the other twin only had it 30%–50% of the time. Despite having exactly the same genome, one twin had the disease, whereas the other did not; this suggests environmental factors, in addition to genetic factors, can influence the disease's prevalence. Other indications of environmental influence include the presence of a 10-fold difference in occurrence among Caucasians living in different areas of Europe, and a tendency to acquire the incidence of the disease of the destination country for people who migrate. 
Some chemicals and drugs selectively destroy pancreatic cells. Pyrinuron (Vacor, N-3-pyridylmethyl-N'-p-nitrophenyl urea), a rodenticide introduced in the United States in 1976, selectively destroys pancreatic beta cells, resulting in type 1 diabetes after accidental or intentional ingestion. Vacor was withdrawn from the U.S. market in 1979, but is still used in some countries. Zanosar is the trade name for streptozotocin, an antibiotic and antineoplastic agent used in chemotherapy for pancreatic cancer; it kills beta cells, resulting in loss of insulin production. Zyprexa (Olanzapine) is though to be fatal when injected into the the veins of diabetics and to cause diabetes when mixed with alcohol.  Other pancreatic problems, including trauma, pancreatitis or tumors (either malignant or benign), can also lead to loss of insulin production. One theory proposes that type 1 diabetes is a virus-triggered autoimmune response in which the immune system attacks virus-infected cells along with the beta cells in the pancreas. The Coxsackie virus family or rubella is implicated, although the evidence is inconclusive. In type 1, pancreatic beta cells in the islets of Langerhans are destroyed, decreasing endogenous insulin production causing an insulin deficiency.  Chronic hyperglycemia is a major contributing factor towards almost all possible complications with diabetes including kidney failure, blindness, diabetic neuropathy, and heart problems. 
Two kinds of home blood glucose monitoring exist. The first type uses a reagent strip. The second type uses a reagent strip and glucose meter. People with diabetes should visit their health care professional every three months to monitor their hemoglobin A1c levels and to discuss their treatment plan.  Reagent strips are saturated with glucose oxidase, an enzyme that interacts with glucose. When a drop of blood is placed on the strip, the glucose oxidase chemically reacts with the blood glucose. The resultant reaction changes the color of the strip. The higher the glucose level, the greater the reaction, so the more dramatic the color change. The blood glucose level can be determined by comparing the color of the strip with a color chart. For accurate results, test strips should be stored at room temperature and away from moisture. To protect the strips from moisture, bottles should be closed after use.  The disadvantage of reagent strips alone is that they do not give an exact glucose measurement. They are accurate enough, however, to alert patients to seriously high or low levels of glucose. Examples of reagent strips available over–the–counter (OTC) are Chemstrip bG and Glucostix. To determine a more accurate blood glucose level, the reagent strip must be combined with a blood glucose meter, which involves taking a small lancet to poke a finger. Usually, this testing is performed just off to the side of the finger's tip, although some meters do allow testing at other sites, such as the forearm. Then, a small quantity of blood is placed on a testing strip that has been inserted into a meter that reports the glucose value. The meter reads the blood glucose level from the reagent strip. Results obtained using a glucose meter are more accurate than those obtained without the meter (that is, with reagent strips alone). However, the results using a home meter vary as much as 20% from the more accurate measurements in a hospital or clinical laboratory. Portable meters are accurate enough, however, for home monitoring and self-adjustment of insulin doses. It is important to know that reagent strips are calibrated for specific meters. Most meters need to be calibrated once a new box of test strips is used. Inappropriate calibration will lead to errors in glucose readings. Using incompatible strips and meters will give unreliable glucose readings. Errors can also be caused when: meters are improperly calibrated; the meter is dirty; the battery in the meter is dead; reagent strips are stored improperly; the reagent strips have expired; not enough blood is applied to the reagent strip; blood is not left on the reagent strip long enough, or is left too long, before reading; the test is performed under the wrong conditions of temperature and humidity; or patients are dehydrated.  The following general guidelines for normal blood glucose ranges in non-diabetics are from the American Diabetes Association. However, there are variations to these guidelines.  For example, young children, those who are newly diagnosed, or are beginning insulin pump therapy may have slightly different target ranges.  There are also tests for gestational diabetes in pregnant women.  

Morning Fasting Blood Glucose

	Fasting Glucose Ranges
	Indication

	From 70 to 99 mg/dL, or
3.9 to 5.5. mmol/L
	Normal glucose tolerance, not diabetic

	From 100 to 125 mg/dL, or
5.6 to 6.9 mmol/L
	Impaired fasting glucose (IGF) or Pre-diabetes

	126 mg/dL or higher, or
7.0 or higher
	                           Diabetes


Source: National Diabetes Education Program

Blood glucose levels higher than normal, but lower than diabetic ranges, classify a person as having impaired glucose tolerance.  To see how a person reacts to a glucose load an oral glucose tolerance test (OGTT) may be given to check blood glucose levels 2 hours after being given 75 grams of glucose to drink.  If two or more tests show blood glucose higher than the normal ranges above, gestational diabetes will be diagnosed. A 75-gram glucose load may be used but may not be as reliable as the 100-gram glucose test. Blood is not drawn at the 3-hour mark if the 75 gram test is done.  Both IFG and impaired glucose tolerance (IGT) are associated with an increase risk in developing type 2 diabetes and lifestyle changes, including weight loss and an exercise program, as well as possible oral medications such as Glucophage are sometimes indicated. 
Oral Glucose Tolerance Test Ranges
(except during pregnancy)

	2 Hours after drinking 75 grams of glucose
	Indication

	Less than 140, or
7.8 mmol/L
	Normal glucose tolerance, not diabetic

	From 140 to 200 mg/dL, or
7.8 to 11.1 mmol/L
	Impaired glucose tolerance (IGT), or Pre-diabetes

	Over 200 mg/dL, or
11.1 or higher on more than one occasion
	Diabetes


Source: National Diabetes Education Program

Urinary glucose only estimates blood glucose values roughly, and it provides no information at all unless there is glucose in the urine. Glucose appears in the urine when the blood glucose level is over 180 mg/dL, well above the target for most patients. Below that level, urinary glucose is usually negative.  Urinary glucose levels should not be confused with checking urinary microalbumin and protein levels. These tests are performed in the doctor's office at least annually, provide necessary information about kidney function.  There are two types of urine glucose tests. Both types rely on a chemical reaction that produces a color change. These tests use either tablets or strips. Generally, the test strip or tablet is placed in urine. The resulting color change is matched against a color chart provided by the manufacturer, which shows the different colors produced by different levels of glucose. The first type, called the copper reduction test, uses cupric sulfate (for example, Clinitest). In the presence of glucose, cupric sulfate (which is blue) changes to cuprous oxide (green to orange). The reaction should be observed closely and the manufacturer's instructions closely followed. The copper reduction tests can react with substances other than glucose in the urine, leading to false positive results. This means the test erroneously shows glucose when it is not present. Examples of these other substances include aspirin, penicillin, isoniazid (Nydrazid, Laniazid), vitamin C, and cephalosporin-type antibiotics. Tablets and solutions utilizing copper reduction may damage the skin and are poisonous if ingested. They should be handled carefully and kept out of the reach of children. The second type of urine glucose test, called the glucose oxidase test, uses the chemical toluidine and the enzyme glucose oxidase (for example, Clinistix). Glucose oxidase converts the glucose in urine to gluconic acid and hydrogen peroxide. The interaction of the hydrogen peroxide with the toluidine causes a change in color. False negative results (meaning the test shows no glucose when glucose really is present) may occur in patients taking vitamin C, aspirin, iron supplements, levodopa (Sinemet), and tetracycline-type antibiotics. Glucose oxidase tests are more convenient to use and less expensive than copper reduction tests. The strips should be kept away from moisture.

Ketone testing is an important part of monitoring in type 1 diabetes. It is a tool that is often also used in pregnancies that are complicated by diabetes.  If the reading is below 0.6 mmol/L you are in the normal range. If the number is between 0.6 to 1.5 mmol/L is in this range ketones are present in the blood, which may develop into a problem if not treated. Readings above 1.5 mmol/L indicate a greater risk for developing ketoacidosis (DKA). A healthcare provider should be consulted. Readings above 3.0 mmd/L may warrant a trip to the nearest emergency room for immediate treatment.  Ketones are formed when one fasts (for example, sleeping overnight) or when there is a profound lack of insulin. When the body produces an insufficient amount of insulin, the cells are unable to remove glucose from the blood, and the level of glucose in the blood rises. The cells respond to what appears to be a lack of glucose by stimulating the body to produce larger amounts of glucose. Rising blood glucose level causes more urination and dehydration. In addition, ketones are produced by the liver due to low insulin levels. The presence of ketones signals a condition in diabetics called ketoacidosis. Ketoacidosis signifies that the cells are not getting enough insulin. Severe diabetic ketoacidosis is a medical emergency, since it can result in loss of consciousness and even death. There is a correlation between high blood glucose levels, dehydration, and ketones. The higher the glucose level, the more likely that ketones will be made. Therefore, patients with diabetes with blood glucose levels over 240 mg/dL should test promptly for urinary ketones. Patients with type 1 diabetes should test for ketones during any acute illness and during severe stress. Also, urinary ketones should be checked if any symptoms of ketoacidosis occur (such as nausea, vomiting, abdominal pain).
Ketones can normally be found in the urine. For example, after an overnight fast, ketones can be seen in up to 30% of people without diabetes. However, these levels of ketone production are usually below the threshold of measurement by the ketone test strips. The strips can also give false positive results when patients are on drugs such as captopril (Capoten). False-negative readings may be seen if the test strips are old, exposed to air, or if the urine is very acidic (such as after drinking a lot of orange juice, which is also high in vitamin C).  These tests are based on the color change that occurs when ketones react with sodium nitroprusside or similar compounds. The tests are performed in a manner similar to that of urinary glucose testing. Different tests detect the three types of ketones (acetoacetic acid, acetone, and ß-hydroxybutyric acid). For example, Acetest only detects acetoacetic acid and acetone, but not ß-hydroxybutyric acid. Ketostix detects only acetoacetic acid, which can produce false-negative results if only acetone and ß-hydroxybutyric acid are present in the urine. Ketone tests are supplied as strips or tablets.  The American Diabetes Association advises that ketone testing materials be available in the office setting and that physicians should prefer using blood ketone measurements over urine ketone measurements if possible. Home testing for blood ketones is also available, though not often used due to higher cost of the test strips.  Most people can tell if they are ‘ketotic’ by the foul smelling breath that occurs when the body runs out of nutrition and metabolizes its own tissue. Diabetic ketoacidosis (DKA) can eventually cause unconsciousness, from a combination of severe hyperglycemia, dehydration, shock, and exhaustion. Coma only occurs at an advanced stage, usually after 36 hours or more of worsening vomiting and hyperventilation but can also occur much sooner for many reasons. Treatment of DKA consists of intravenous fluids to stabilize the circulation, and intravenous saline with potassium and other electrolytes to replace deficits.  Insulin will also be given and the patient will need careful monitoring for complications.
The hemoglobin A1c test (HbA1c) is crucial to monitor blood glucose control in patients with diabetes. In brief, hemoglobin A1c refers to the final product of several chemical reactions that occur in the bloodstream as red blood cells are exposed to glucose. A red blood cell typically lives for about three months, so the HbA1c reading provides a report card averaging the prior three months blood sugar levels. The A1C test result is reported as a percentage. The higher the percentage, the higher a person’s blood glucose levels have been. A normal A1C level is below 5.7 percent.  Many different methods are available to determine the HbA1c level. Regardless, HbA1c level has been shown to predict the risk for developing complications of diabetes, much in the same way that cholesterol levels are predictive of heart disease. The HbA1c test should be performed routinely at three-month intervals in established patients with diabetes. The HbA1c can be tested when a new case of adult diabetes is suspected, although its use to diagnose borderline pediatric diabetes is still debatable.  To measure HbA1c, blood obtained in the usual way (from a vein) and can be sent to a laboratory. Alternatively, many clinics specialized in diabetes care now have desktop HbA1c machines, which will read a simpler fingerstick blood sample within minutes. A few conditions can affect HbA1c measurements, most related to problems with red blood cells. For example, results may be falsely low if too few red cells are present (anemia). Falsely low readings can occur when red blood cells lose their proper shape (as with conditions like thalassemias, sickle cell disease, or spherocytosis). The HbA1c is a valuable tool to individualize patient care plans so that glycemic goals can be achieved (Ferry '14)

Insulin is a naturally-occurring hormone secreted by the pancreas. Insulin is required by the cells of the body in order for them to remove and use glucose from the blood. From glucose the cells produce the energy that they need to carry out their functions. Researchers first gave an active extract of the pancreas containing insulin to a young diabetic patient in 1922, and the FDA first approved insulin in 1939. Currently, insulin used for treatment is derived from beef and pork pancreas as well as recombinant (human) technology.  The first recombinant human insulin was approved by the FDA in 1982.  Brands of Insulin (Humulin, Humulin 70/30, Humulin 70/30 Pen, Humulin 50/50, Humulin L, Humulin N, Humulin R, Humulin U Ultralente, Novolin, Novolin 70/30, Novolin 70/30 Innolet, Novolin 70/30 PenFill, Novolin N, Novolin R).  Patients with diabetes mellitus have a reduced ability to take up and use glucose from the blood, and, as a result, the glucose level in the blood rises. In type 1 diabetes, the pancreas cannot produce enough insulin. Therefore, insulin therapy is needed. In type 2 diabetes, patients produce insulin, but cells throughout the body do not respond normally to the insulin. Nevertheless, insulin also may be used in type 2 diabetes to overcome the resistance of the cells to insulin. By increasing the uptake of glucose by cells and reducing the concentration of glucose in the blood, insulin prevents or reduces the long-term complications of diabetes, including damage to the blood vessels, eyes, kidneys, and nerves. Insulin is administered by injection under the skin (subcutaneously). The subcutaneous tissue of the abdomen is preferred because absorption of the insulin is more consistent from this location than subcutaneous tissues in other locations.  Insulin is required in all patients with type 1 diabetes mellitus, and mandatory in the treatment of diabetic ketoacidosis and hyperosmolar hyperglycemic states.  The American Diabetes Association (ADA) and many clinicians recommend the use of physiologically based, intensive insulin regimens (i.e., 3 or more insulin injections daily with dosage adjusted according to the results of multiple daily blood glucose determinations [e.g., at least 4 times daily].  In general, adjust dosage of insulin based on blood and urine glucose determinations and carefully individualize to attain optimum therapeutic effect. Administer into the thighs, upper arms, buttocks, or abdomen using a 25- to 28-gauge needle, one-half to five-eighths inch in length.  Insulin (regular) (i.e., purified pork insulin) generally is given sub-Q in a dosage of 2–4 units, 15–30 minutes before meals and at bedtime no change in dosage usually is required when transferring to human insulin, Initiate replacement therapy at an insulin dosage of 0.5–1 units/kg daily given sub-Q in divided doses ((2/3) of the daily dosage in the morning [(1/3) as short-acting insulin, (2/3) as intermediate-acting insulin] and (1/3) in the evening [½ as short-acting insulin, ½ as intermediate-acting insulin]).  In pediatric patients with newly diagnosed diabetes mellitus, may administer 0.1–0.25 units/kg of regular insulin every 6–8 hours during the first 24 hours to determine insulin requirements. The major goal in treating diabetes is to minimize any elevation of blood sugar (glucose) without causing abnormally low levels of blood sugar. Type 1 diabetes is treated with insulin, exercise, and a diabetic diet. The American Diabetes Association (ADA) has provided guidelines for a diabetic diet. The ADA diet is a balanced, nutritious diet that is low in fat, cholesterol, and simple sugars. The total daily calories are evenly divided into three meals. In the past two years, the ADA has lifted the absolute ban on simple sugars. Small amounts of simple sugars are allowed when consumed with a complex meal.  Exercise increases or decreases the blood glucose levels depending on the concentration of glucose and insulin in the blood at the time of the exercise. If blood glucose is low or normal, exercise may cause hypoglycemia (low blood glucose) due to the utilization of glucose by the active muscles. On the other hand, exercise may cause hyperglycemia (high blood glucose), if there isn't enough insulin to allow the active muscles to utilize blood glucose.
Insulin prices, in particular insulin (Humulin), must be regulated along similar lines of 2.5% annual growth from the last reasonable price under penalty of disgorgement of excessive executive and shareholder profits for delay.  The US insulin producer Eli Lilly & Co. must cease producing and profiting from any and all psychiatric drugs, in particular Zyprexa (olanzapine) because it causes diabetes and death in diabetics when mixed with alcohol and injected.  Death rates for juvenile onset insulin dependent diabetes mellitus (IDDM) continue to be 50% within 20 years of diagnosis. In 2001 insulin had the wholesale price of $45, by 2015 the cost had skyrocketed to $1,447 for the same monthly supply.   A government fixed price of $50 for a month supply of insulin for the next twenty years, as compensation for thirty years of poisoning and fifteen years of price gouging is fair to both consumers and insurers, after twenty years fixed prices would begin to increase 2.5% annually.  The federal government may subsidize insulin manufacture if necessary in industrial isolation.  
6.3 Pediatric surgery
Pediatric general and thoracic surgery in the United States is now approaching the century mark since its origin. This historic beginning has generally been attributed to Dr William Ladd (1880–1967), the first chief of surgery at Boston Children’s Hospital.  The first association of pediatric surgeons subsequently occurred in 1947, with the creation of the Surgical Section of the American Academy of Pediatrics. Around that time, general surgeons or urologists performed most operations on infants and children in both children’s and adult general hospitals, and the operative morbidity and mortality rates were high. Pediatric surgery has since established itself as an independent subspecialty; it has professional relationships with both pediatric as well as surgical professional associations.  Over the past 25 years, the pediatric surgeon workforce growth rate has been double that of the pediatric population growth. A pediatric surgeon is present in all areas with >200 000 population but only in two-thirds of areas with populations >100 000 (Sømme '13). A person is subjected to more trauma during childhood than at any later period life.  Most trauma is well-tolerated and few of the scars are carried into adulthood.  Accidents are the most common cause of death in the first half of life.  One child in every four will be injured seriously enough to require medical care.  Each year 50,000 children are permanently disabled and about 10,000 die from trauma.  Motor vehicle accidents, drowning and burns account for three fourths of these deaths.  Accidents in decreasing frequency are lacerations, contusions and abrasions, fractures, ingestion of poisons, drugs and foreign bodies, bites, sprains, head injuries, puncture wounds, eye trauma and burns. Approximately two-thirds of accidents occur in or near the home and can be prevented by parental supervision and the removal of the more common hazards (Soper & Kimura '89: 535).  
Before antibiotics, medical (infectious) disorders accounted for most hospitalizations and deaths of children.  Today, in industrialized countries more than half of hospitalized children have disease with surgical overtones and one fourth of all surgical patients are children.  About 0.5% (1 out of 200) live-born babies require emergency neonatal surgery, generally because of congenital anomalies obstructing flow through one of the vital body conduits (food through the gastrointestinal tract, cerebrospinal fluid through the central nervous system, and blood through the heart and major vessels).  80% of surgical problems in the newborn involve congenital anomalies.  3% of live babies are found to have congenital anomalies on immediate careful examination, and an additional 4% harbor occult abnormalities.  Most of these are minor, 75% are single, but 25% are multiple, when one congenital anomaly is discovered others may be anticipated.  Anomalies are about 15% higher in males than in females.  The incidence is 2.5 times higher in multiple births than single births.  When one anomalous child is born into a family, there is a 25 times greater chance that subsequent children will have anomalies.  With two malformed siblings there is about a 50% change the anomalies will be similar in location and severity (Soper & Kimura '89: 528-531).
Top 20 Pediatric Procedures and Total Procedures by Hospital Type for 2009
	
	All Hospital Types, Weighted Frequency
	Children’s Hospital and Children’s Unit
	General Hospital
	Fold-Change

	
	
	Weighted Frequency
	Per 10, 000 (95% CI)
	Weighted Frequency
	Per 10 000c (95% CI)
	

	1. Appendectomy
	81 848
	24 003
	285 (234.2–336.1)
	50 362
	239 (226.7–251.2)
	1.2

	2. Central venous access
	33 474
	18 655
	222 (179.7–263.5)
	9347
	44 (38.1–50.6)
	5.0

	3. Pyloromyotomy
	11 326
	6863
	82 (66.3–96.8)
	2805
	13 (11.3–15.3)
	6.1

	4. Burn debridement or grafting
	10 844
	5122
	61 (47.8–73.9)
	3988
	19 (16.2–21.6)
	3.2

	5. Cholecystectomy
	7679
	2744
	33 (26.9–38.3)
	4132
	20 (18.3–20.9)
	1.7

	6. PDA ligation
	5653
	3398
	40 (32.9–47.8)
	1633
	8 (6.0–9.5)
	5.2

	7. Bladder/ureteral reconstruct
	5543
	4291
	51 (38.3–63.7)
	746
	4 (2.5–4.6)
	14.4

	8. Antireflux procedure
	5355
	3472
	41 (33.1–49.4)
	858
	4 (2.9–5.2)
	10.1

	9. Pediatric inguinal hernia repair
	4507
	2680
	32 (26–37.7)
	1300
	6 (5.2–7.1)
	5.2

	10. Gastrostomy/jejunostomy
	4407
	3277
	39 (31.1–46.8)
	525
	2 (1.8–3.2)
	15.6

	11. Intestinal resection (congenital lesiond)
	4309
	2715
	32 (26.5–38)
	1097
	5 (4.5–5.9)
	6.2

	12. Oophorectomy/salpingectomy
	3699
	1428
	17 (14.0–20.0)
	1888
	9 (8.3–9.6)
	1.9

	13. Decortication pleurodesis
	3173
	1897
	23 (18.4–26.6)
	746
	4 (2.9–4.2)
	6.4

	14. Diagnostic laparoscopy or laparotomy
	2779
	1349
	16 (13.2–18.9)
	1070
	5 (4.6–5.6)
	3.2

	15. Intestinal resection/ostomy (IBD)
	2758
	1760
	21 (17–24.9)
	666
	3 (2.7–3.6)
	6.6

	16. Pyeloplasty/UPJ reconstruction
	2689
	1979
	24 (18.5–28.5)
	413
	2 (1.5–2.4)
	12

	17. Closure/revision/creation ostomy
	1988
	1462
	17 (13.9–20.8)
	279
	1 (1.0–1.6)
	13.1

	18. Gastroschisis/Omphalocele
	1914
	1188
	14 (11.4–16.9)
	515
	2 (1.9–3.0)
	5.8

	19. Repair chest wall deformity
	1775
	1287
	15 (11.1–19.5)
	239
	1 (0.8–1.5)
	13.5

	20. Major excision soft tissue tumor
	1191
	656
	8 (6.1–9.5)
	410
	2 (1.6–2.3)
	4.0

	All 86 procedures
	216 081
	102 869
	1222 (1024.8–1419.3)
	87 110
	413 (387.8–438.7


Source: Sømme, S.; Brosert M.; Marrato, E.; Ziegler M. Frequency and variety of inpatient pediatric surgical procedures in the United States. Pediatrics. 132(6)e1466-72. Dec. 2013
Appendectomy is the most frequent procedure, by a good margin, although the data do not allow for stratification of the operation into acute noncomplicated, acute complicated, interval, or incidental appendectomy types. The frequency of appendectomies and cholecystectomies were notable in that the western states had the highest operative frequencies for both of these procedures.  The most frequent neonatal case on the list is closure of an abdominal wall defect (omphalocele/gastroschisis closure), which ranks as number 18 in frequency. Of those remaining in the top 20, several, including patent ductus arteriosus ligation, pyloromyotomy, inguinal hernia repair, antireflux procedure, ostomy creation, and intestinal resection for congenital anomalies, may occur within the first 30 days of life. Most children undergoing inguinal hernia repair are discharged the same day (outpatient surgery) and are not captured by our data. This study reports, almost exclusively, inguinal hernia surgical volume for the neonate/infant population aged <6 months who require admission and monitoring postoperatively.  40% of procedures performed on inpatient pediatric surgery patients were performed in a general hospital in 2009.  Major pediatric surgery index cases that define the specialty of pediatric surgery (eg, esophageal atresia repair, diaphragmatic hernia repair, intestinal atresia repair, repair of imperforate anus, and surgery for Hirschsprung disease) represent infrequent congenital anomalies typically diagnosed in the newborn period, with a predictable population frequency (1:2000 to 1:15 000) (Sømme '13). 
Sick infants and adults cannot be treated as small adults.  There are differences in the etiology and pathophysiology of disease in the very young to require special training regarding the different maintenance requirements, inability to give a history and certain corrective operations.  Body temperature must be monitored continuously.  Body heat loss is countered by lavages of normal saline solution heated to just above body temperature.  A heat exchange blanket on top of the operating table mattress is often used.  Infrared lamps and clear plastic adhesive draped reduce convection loss of heat.  

The cardiovascular system is hypertrophied at birth because during gestation it pumps 20% to 30% more blood through the placental circuit, than the postnatal circulatory volume.  Relative to weight the newborn has 50% more extracellular fluid, part of which is blood, that the adult does.  The newborn's blood has a higher oxygen-carrying capacity than it will later have, with hemoglobin and hematocrit levels often 50% higher than those in adults.  A strong heart pump, hypervolemia and the high oxygen carrying capacity of the blood combine to make the newborn a relatively good operative risk.  The newborn has 10% to 15% more total body water relative to weight than the older child or adult does.  This excess fluid is soon lost as urine.  The low maintenance fluid requirement is 50 ml/kg for the first day, which progressively rises to 100 ml/kg/d by the end of the first week of life.  One of the simpler methods for calculating daily fluid requirements for children is about 100 ml/day is needed for each of the first 10 kg of body weight, about 50 ml/day for each of the second 10 kg (form 10 to 20 kg of body weight), and about 20 ml/day for each kilogram above 20 kg of body weight.  The average adult requires about 30 ml/kg/day.  When a patient cannot be nourished enterally, intravenous fluid N/5 saline in 5% dextrose solution is administered (Soper & Kimura '89: 529).

The newborn infant is more sensitive to environmental temperature and humidity than the adult because he has almost three times the amount of skin exposed to the environment in relation to weight and a meager insulating blanket of subcutaneous fat.  The neonatal surgical patient must be nursed in an incubator.  The incubator humidifies the air to almost 100% to reduce fluid loss, oxygenates air to 30% to 35% concentration, and maintains the air temperature at about 85 °F (29.5°C) to allow easy maintenance of normal body temperature (Soper & Kimura '89: 529).  Since even moderate degrees of hypothermia (32 to 35 °C) have profound depressant effects on respiratory drive and prolong recovery from anesthesia, careful temperature regulation is essential.  Core body temperature needs to be monitored in all pediatric patients and environmental heat loss must be minimized.  Room temperature should be increased to 85 to 90 °F, circulating warm-water blankets, and heating lights.  When the operating room temperature exceeds 30°C (85°F) very little heat loss occurs.  Although this is extremely uncomfortable for the operating room personnel, it is usually necessary in premature and newborn infants.  An overhead radiant warmer can also be effective.  For larger infants and children, the use of a warming mattress under the child is often sufficient to maintain body temperature and to allow the operating room suite to be at a more comfortable temperature.  When the child's body temperature is falling, warming the intravenous fluids, using a heated humidifier in the anesthetic circuit, employing radiant warming lights, as well as raising the environmental temperature can be beneficial (Loftness '88: 402, 404).  
The newborn depends entirely on diaphragmatic descent for lung expansion, because the ribs are horizontal and cannot lift on inspiration as in the adult.  Anything impeding free motion of the diaphragm jeopardizes respiration, such as diaphragmatic hernia, faulty innervation of the diaphragm muscles, and increase in intra-abdominal pressure (intestinal obstruction).  The newborn breathes through the nose rather than the mouth and anything narrowing or occluding the nasal passages, such as choanal atresia, mucus plugs, nasogastric tubes, impair respiratory exchange (Soper & Kimura '89: 529, 530).  The rapidity with which hypoxia develops in infants and children is frightening.  Pulse oximetry, a continuous monitor of oxygen saturation, is becoming routine in infants and children.  Although the peak inspiratory pressures required to provide for adequate positive-pressure ventilation in children are usually the same (15 to 20 cm H2O) as required in adults, meticulous attention must be paid to maintenance of airway patency and frequency of respiration.  Sudden infant death syndrome (SIDS) is most common in the first 6 months of life and is probably related to an immature respiratory control mechanism.  The use of anesthetic agents, both inhalation and intravenous, exacerbates these respiratory control problems and makes apnea and hypoventilation common.  Assisted or controlled ventilation is often required.  Careful attention must be paid to removing small air bubbles in fluid administration systems to avoid paradoxical air embolus can occlude small vessels and may result in cardiac arrest or cerebral vascular insufficiency.  Neonatal respiratory control is normally precarious.  All neonates should be intubated for surgery, and ventilation controlled by the anesthetist.  Respiratory rate should be maintained in the rage of 50 to 60 breaths per minute and inspiratory pressure limited to 20 cm H2O or less if possible.  Excessive pressure can easily result in pneumothorax.  Both hypoxia and hyperoxemia can pose a problem.  Even brief periods during which the PaO2 exceeds 100 mm Hg have been associated with the development of retrolental fibroplasia that can interfere with the retinal maturation process.  Neonates should be maintained on their preoperative FiO2 at the beginning of surgery.  The sue of trancutaneous PaO2 monitor, pulse, oximetry, or blood gas sampling should dictate changes in intra-operative oxygen adminsitration (Loftness '88: 401, 402, 408, 409). 
Placement of noninvasive monitors such as the electrocardiogram, blood pressure cuff and precordial stethoscope is a first priority when the child enters the operating room.  Monitoring equipment should include:  Electrocardiogram for observation of heart rate and rhythm.  Precordial or esophageal stethoscope.  Rectal or nasopharyngeal temperature probe.  Blood pressure cuff with Doppler or oscillotonometer.  Pressure manometer in the anesthetic circuit.  Oxygen analyzer in the anesthetic circuit.  Transcutaneous PO2, arterial and central venous pressure monitoring as indicated.  Pulse oximetry and end-tidal CO2 monitor are excellent adjuncts when possible.  Pulse oximetry provides the anesthetist with changes in oxygen saturation of the blood.  The appropriate width of the blood pressure cuff is two-thirds the distance from elbow to shoulder (Loftness '88: 402, 405, 406).  

Endotracheal intubation should be performed to maintain airways during surgery.  Even using mandibular displacement, it is extremely problematic to intubate infants younger than 6 months.  In surgical patients under 6 months routine prophylactic intubation is often indicated.  In the adult, the narrowest part of the airway is the vocal cord opening.  In children younger than 10 years, however, the narrowest part of the airway is the cricoid ring, with a soft tissue funnel, the conus elasticus, extending from the vocal cords to the cricoid area.  This funnel will mold to an appropriately sized round endotracheal tube, providing an adequate seal without the need for a cuff.  An assortment of laryngoscopic blades are necessary to assure easy intubation of the entire spectrum of pediatric patients.  Straight blades are the most successful in small infants and children.  The Rendel-Baker-Soucek mask is extremely useful in smaller children and infants.  Endotracheal tubes should preferably be clear, implantation-tested plastic, and un-cuffed in children younger than 10 years.  Endotracheal tube size in millimeters varies by age from 2.5 mm for premature infants, 3.0 mm for newborn infants, 3.5 mm for infants less than 6 months, 4.0 mm infants 6 months to 1 year to (16 + age) /4 for children older than 1 year.  The endotracheal tube should be placed midway between the vocal cords and the carina.  In children, an approximation of the tracheal length can be derived by converting the internal diameter (ID) of the endotracheal tube in millimeters to centimeters (e.g. 3.5 mm ID tube = 3.5 cm cord to carina distance).  Placement of the mark at the level of the vocal cords will generally assure a proper position  in the trachea (Loftness '88: 402, 405, 407).  

Induction of anesthesia in children requires great gentleness.  Children younger than 7 years tend to find a mask induction less anxiety provoking than the needle stick required to an intravenous or intramuscular technique.  Children older than 7 years can comprehend the limited discomfort of an intravenous catheter and may find it preferable to mask induction.  Intravenous lines should generally be used in all but the very briefest surgery <10 to 20 minutes.  Intravenous catheters range in size from 24 to 12 gauge and must be selected on the basis of vein size.  Three different types of anesthesia circuits are in frequent use in pediatrics.  They are (1) the Jackson-Rees modification of the Ayre's T-piece, (2) the Bain circuit and (3) the pediatric circle.  The first two have the advantage of low weight, almost no resistance to breathing and minimal dead space.  They both, however, require high gas flows to avoid rebreathing (approximately two and one-half times minute ventilation).  Humidification of gases may be necessary, particularly during extended anesthesia.  The pediatric circle offers a slightly higher resistance to breathing and usually requires the use of controlled ventilation in very small infants.  The lower gas flow that the pediatric circle allows can offer a significant savings in total anesthetic use.  When flows of less than 3 L/minute are used, additional humidification is probably unnecessary.  Maintenance of anesthesia can be accomplished with inhalation, intravenous or combined techniques.  Inhalation techniques are very popular among pediatric anesthetists.  Halothane is the most widely used inhalation anesthetic agent, probably because of its superior acceptance by patient for mask induction.  Isoflurane has acquired acceptance as a maintenance inhalation agent because of its decreased myocardial sensitization, may be inappropriate as an induction agent because it frequently causes laryngosapsm.  Nitrous oxide is complementary when used in combination with potent inhalation anesthetics.  Its concentration should never exceed 66 percent in order to maintain a margin of safety in the oxygen concentration.  Intravenouos narcotics are used in much the same manner as adults, although doses tend to be somewhat less because of the respiratory sensitivity.  Shorter acting agents such as fentanyl are becoming more popular because of ease of titration.  Muscle relaxants are used in titrated doses based on a mg/kg body weight basis.  Pancuronium is the most commonly used agent because tachycardia is usually beneficial in children.  Great care must be taken to establish complete reversal prior to extubation.  Typical reversal doses might be neostigmine (0.07 mg/kg) or edrophonium (0.75 mg/kg) and atropine (0.02 mg/kg).  Ketamine has a much more prominent role in children than adults, the incidence of postoperative delirium is less and the maintenance of airway-protective effects and ventilatory drive may be beneficial.  Preoperative antisalogogue agents should be administered to avoid the secretory stimulation effects of ketamine and ensure airway patency (Loftness '88: 406, 405, 407).

Pediatric intravenous anesthesia drugs 

General Drugs: Anzemet 0.35 mg/kg up to 12.5 mg IV; Atropine 0.01 mg/kg IV; 0.02 mg/kg IM; Benadryl 0.5-1.0 mg/kg IV; Dantrolene 2.5 mg/kg IV initially, up to 10 mg/kg; Decadron 0.2-1.0 mg/kg IV; Fosphenytoin 10-20 mg PE/kg IV (Cerebryx) (at a rate no greater than 150 mg PE/min); Heparin 1-3 mg/kg IV; 100-300 U/kg (100 U=1mg); Ketorolac 0.5 mg/kg IV/IM (Toradol); Lidocaine 1 mg/kg IV; Mannitol 0.25-1.0 gm/kg IV; Protamine 3-5 mg/kg slow IV; Reglan 0.1 mg/kg IV; Robinul 5-10 µg/kg IV; Tylenol 10-15 mg/kg PO; 10-40 mg/kg PR; Versed 0.3-0.75 mg/kg PO up to 15 mg; 0.025-0.05 mg/kg IV; Zofran 0.1-0.15 mg/kg to limit of 4 mg IV. Induction Agents: Ketamine 2 mg/kg IV; 5-10 mg/kg IM; Pentothal 3-5 mg/kg IV; 25-40 mg/kg PR diluted to 5 ml; Propofol 2-3 mg/kg IV; 50-200 µ g/kg/min IV infusion. Narcotic Agents: Fentanyl 2-10 µ g/kg IV (♥'s 50 µg/kg); Morphine 0.05 - 0.1 mg/kg IV; 0.1 – 0.15 mg/kg IM; Remifentanil 0.05-1.3 µg/kg/min IV infusion. Neuromuscular Blocking Agents: Succinylcholine 2 mg/kg IV; 4 mg/kg IM; Norcuron 0.1 mg/kg IV (25% dose for maintenance); Pavulon 0.1 mg/kg IV (25% dose for maintenance); Tracrium 0.3-0.5 mg/kg (25% dose for maintenance); Zemuron 0.3-0.6 mg/kg IV. Reversal Agents: Neostigmine 0.05 mg/kg IV Edrophonium 1 mg/kg IV; Enlon-Plus 0.05-0.1 cc/kg IV; Narcan 0.01 mg/kg IV; Flumazenil 0.01 mg/kg IV (up to 0.2 mg); (Romazicon)(can repeat up to 4 additional times up to a maximum total dose of 0.05 mg/kg or 1.0 mg, whichever is lower). Antibiotics: Ampicillin 50 mg/kg IV; Cefazolin (Ancef) 25-40 mg/kg IV; Cefoxitin (Mefoxin) 25-40 mg/kg IV; Cefuroxime (Kefurox) 75 mg/kg IV; Ceftriaxone (Rocephin) 50-75 mg/kg IV; Clindamycin 10 mg/kg IV; Gentamicin 2-2.5 mg/kg IV; Oxacillin 20 mg/kg IV; Penicillin 50,000 U/kg IV; Vancomycin 10 -15 mg/kg IV over 60 min.  Resuscitation Agents: Atropine 0.02 mg/kg IV or ETT; Epinephrine 5-10 µg/kg IV/ETT gtt: 0.1-1.0 µ g/kg/min; CaCl 20 mg/kg IVP; Ca Gluconate 50 mg/kg IVP; Lidocaine 1.0 mg/kg IV/ETT; NaHCO3 1 mEq/kg IV; Isuprel 0.1-1.0 µg/kg/min; Dopamine 3-10 µg/kg/min; Dobutamine 1-20 µg/kg/min.  Calculation of Infusion Rates: for Dopamine and Dobutamine: kg x 3 diluted to 50 ml. 1 ml/hr=1 µ g/kg/min for Epinephrine and Isuprel: kg x 0.3 diluted to 50 ml. 1 ml/hr= 0.1 µg/kg/min.  Caudal Blocks: Marcaine 0.1-0.25% with epi (1:200,000): 0.75-1.0 ml/kg.  Maximum Local Infiltration by Surgeon: Marcaine 0.25% with epi (1:200,000): 1 ml/kg; Lidocaine 0.5% with epi (1:200,000): 1 ml/kg.
Blood Volume and Maximum Allowable Blood Loss Calculation: Neonate 90 ml/kg; Infant 80 ml/kg; Child 75 ml/kg. Maximum Allowable Blood Loss = EBV x (Pt. Hct.-30) Pt. Hct.  Fluid and blood losses must be rigorously monitored and replaced. A newborn infant weighing 3 kg has a total circulating blood volume of roughly 250 ml.  Blood loss in the relatively modest amount of 25 ml (less than 1 oz) constitutes a significant hemorrhage that proportionally in the adult would approach 600 ml (Soper & Kimura '89: 529).  Hypovolemia occurs much more rapidly because of the small total intravascular volume in children.  Tachycardia, especially with hypotension, should generally be assumed to be a sign of hypovolemia until proved otherwise.  The measurement of blood loss in children requires meticulous attention to the operative field, weighing of sponges, and the use of suction canisters with graduations appropriate for small amounts.  Loss of red cell mass should be replaced with either whole blood or packed cells, and all blood products should be warmed prior to administration.  Hypocalcemia secondary to citrate absorption occurs occasionally when replacement exceeds one blood volume, and administration of calcium chloride (20 mEq/kg) should be considered if hypotension persists despite adequate volume replacement.  During intra-abdominal or intra-thoracic cases, up to 10 mg/kg/hr of additional fluid should be administered to replace insensible and third-space losses.  In general emergence times for children are similar to those in adults and are dependent on duration and depth of anesthesia.  On admission to the recovery room vital signs are taken and recorded.  Assessment is made of the airway, adequacy of ventilation and oxygenation, CNS status and airway protective reflexes.  Postoperative airway obstruction and hypoventilation occur sometimes.  Children often need to be restrained in the recovery period to assure that they do not remove their intravenous cannula or dressings and prevent them from falling out of bed (Loftness '88: 408). 
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Surgical treatment of common congenital anomalies:  Before 1987 no one had ever separated twins conjoined at the head and had both babies survive. The operation required seventy members and twenty-two hours of surgery.  Ten years later, after thirteen previously unsuccessful attempts, a team separated twins joins at the top of the head and both survived after twenty-eight hours of surgery, with intellectual functioning intact.  Central nervous system (CNS): Some childhood seizure disorders are amenable to neurosurgery that removes the diseased portion of the brain.  The procedure can result in coma and/or permanent intellectual stunting but can also result in a complete recovery and excellent academic performance (Carson '15: 68, 69, 42, 43).  Myelomeningocele is a defect in bony and soft-tissue coverings of neural canal, generally at the lumbar level.  Protrusion of cord coverings in bak, paralysis and no sensation in lower extremities, anus and bladder, about 75% later develop hydrocephalus with constant threat of meningitis.  Treatment is to surgically cover exposed nerve elements with tissue and skin in infancy; there is no improvement in nerve function.  Hydrocephalus is obstruction to flow or absorption of cerebrospinal fluid with increasing pressure of fluid.  This causes an enlarging head, deterioration of cerebral function, tense fontanels.  Surgical treatment is to shunt cerebrospinal fluid form brain to bloodstream or body cavity through plastic tubing and valve system, done in infancy.  Malfunction of the shunt may require revisions.  Craniosynostosis is premature closure of the skull sutures (growth lines).  This causes a small head, progressive cerebral deterioration.  Osteotomy of suture lines prevents closure, done in infancy.  The prognosis is good, repeat operations may be necessary (Soper & Kimura '89: 532).
Cardiovascular system.  In utero, the fetal cardiovascular system is designed to bypass the pulmonary circulation.  After birth, the pulmonary vascular bed rapidly opens and the shunts that detoured the blood around it close.  Although these shunts are usually completely closed within the first 24 hours of life, they may persist well into childhood as patent ductus arteriosus or patent foramen ovale.  In additional, congenital defects in the atrial and ventricular septum may occur.  Although these shunts usually permit blood to pass from the systemic circulation tot he pulmonary circulation, in situations such as pulmonary outflow obstruction or high pulmonary vascular resistance, they may shunt desaturated blood into the systemic circulation or allow even small venous air emboli to reach the coronary circulation or the brain (Loftness '88: 402). Interatrial septal defect is a hole in the wall between left and right atrium.  Systolic precordial murmur, some decrease in growth and exercise tolerance.  Closure by suture or patch during heart-lung bypass; done in childhood, some close spontaneously.  Prognosis is excellent. Ventricular septal defect is a hole in the wall between left and right ventricle.  Systolic precordial murmur, if neglected, cyanosis and serious lung complications.  Closure by suture or patch during heart-lung bypass; done in childhood; some close spontaneously.  The prognosis is excellent if repaired early.  Tetralogy of Fallot is an inter-ventricular septal defect, stenosis of pulmonary outflow tract, and takeoff of aorta from both ventricles.   Cyanosis and breathlessness with exercise, stunted growth, systolic precordial murmur.  Closure of septum to right of aorta, enlargement of pulmonary valve during heart-lung bypass; done in childhood.  Higher risk operation, results good if complete correction can be achieved early.  Malformation of heart valves is stenosis of imperfect valves that allow regurgitation of blood.  Systolic or diastolic murmur, dilation, hypertrophy and failure of heart with edema and breathlessness.  Enlargement of stenotic valve, suture correction or replacement of deformed valve during heart-lung bypass; done in childhood.  Prognosis is good if complete correction can be achieved, guarded if not.  Coarctation of aorta is a narrowing of descending aorta.  It causes headache, heart enlargement, hypertension in upper body, hypotension in lower body, absent femoral pulses.  Excision under hypothermia or during heart-lung bypass; done in childhood.  Prognosis is excellent.  Patent ductus arteriosus is retention of fetal vessel joining pulmonary artery to aorta (to bypass lungs in utero).  Machinery type of continuous murmur heard in chest and back; bounding pulses, left atrial enlargement, congestive heart failure in premature infants.  Suture closure or ligation; done in infancy or childhood (Soper & Kimura '89: 532).
Masses in the neck of children are common.  There are neck nodules in nearly every youngster from 2 to 10 years of age.  Most of these are innocent lymph node residua of pervious upper respiratory infections.  Acute cervical lymphadenitis arises from a primary infection (usually of the pharynx)  Streptococcus or Staphylococcus are the most common causative organism.  Chronic cervical lymphadenitis is the first symptom of HIV, is rarely attributed to tuberculosis, and is generally caused by Mycobacterium, cat-scratch disease, fungal infection or malignancy.  The surgeon is asked to performa biopsy on a consistently enlarged cervical lymph node.  Neck dissection for therapy of cervical malignancy is limited to localized cervical neuroblastoma or rhabdomyosarcoma and for surgical treatment of thyroid carcinoma, adjunctive to x-ray and chemotherapy. Otolaryngological system.  
Tonsils and adenoids are part of the lymphatic system of the body.  The tonsils are paired clumps of lymphoid tissue lying on each side of the pharynx at the base of the tongue, and the adenoid tissue is in the nasopharynx behind and above the uvula.  They enlarge with infections and because of the frequency of upper respiratory tract infections in children they are often enlarged.  Untreated tonsillitis can result in peritonsillar abscesses or bloodstream infections.  Enlargement of the adenoids blocks nasal respiration and obstructs drainage of the eustachian tube connecting the middle ear with the pharynx to produce recurrent bouts of otitis media.  Chronic adenoid enlargement encourage mouth-breathing, poor humidification of inspired air and episodes of bronchitis and cough.  Tonsillectomy and adenoidectomy are performed if the tonsil and adenoid enlargement are associated with repeated middle ear infections, recurrent bouts of bronchitis or pneumonia, or a chronic habit of breathing through the mouth.  Antibiotics have reduced the number of tonsillectomies and adenoidectomies performed in recent years (Soper & Kimura '89: 532, 547, 533, 548, 549, 550).
Cleft lip or palate is a cleft, or opening, in lip or palate; often seen together.  It is an obvious cosmetic defect, difficulty in feeding and speech, dental malformations.  Plastic surgical closure of lip in infancy, palate in young childhood.  Prognosis is good, generally requires large team of surgeons, dentists, speech and hearing experts for complete rehabilitation.  Branchial cleft abnormalities are retention of part, or all, of the embryonic branchial structures.  Cyst, sinus or fistula of lateral part of neck.  Complete excision at time of election.  Prognosis is excellent.  Thyroglossal abnormalities are retention of embryonic thyroid tract from base of tongue to low anterior neck.  Cyst or tract in anterior midline of neck, not tender unless infected.  Complete excision at time of election, this involves surgical excision of the cyst and the remnant of the thyroglossal tract that connects the cyst to the foramen cecum of the tongue, this obligates the removal of a 1 cm block of midline hyoid bone and the entire tract up to the base of the tongue.  Submental lymph nodes are multiple, movable and not cystic.  Dermoid cysts are lower in the anterior midline of the neck than thyroglossasl duct cysts, are more superficial, sometime acutely attaching to the skin, and are not elevated by protruding tongue. Ectopic thyroid tissue can arise anywhere along the thyroglossal tract, is solid rather than cystic and concentrates iodine on diagnostic radioactive iodine uptake studies.  Ectopic tissue should not be removed if it is the only thyroid tissue the patients possesses.  Prognosis is excellent (Soper & Kimura '89: 532, 547, 533, 548).
Gastrointestinal system.  About one fourth of babies with neonatal gastrointestinal obstruction have other anomalies, which must be diagnosed.  Prematurity (birth weight below 2,500 g) is associated in about one third of babies with congenital gastrointestinal obstruction.  The mortality of full-term newborns with obstruction who have no other major anomalies is about 10%, contrasting with 80% to 90% mortality expected in the obstructed premature baby with other major anomalies.  If the obstruction is complicated peritonitis ,mortality is 50%.  If the intestine must be opened to relief the obstruction, mortality (40%) is much higher than it is when the obstruction is extrinsic 5%.  Overall the salvage rate for neonatal gastrointestinal obstruction is about 75%.  Some causes for neonatal gastrointestinal obstruction are familial or inheritable.  Fibrocystic disease of the pancreas (with meconium ileus), congenital aganglionosis of the colon (Hirschsprung's disease) and hypertrophic pyloric stenosis are all examples with genetic tendencies.   Down syndrome has a familial tendency and predilection for duodenal atresia (about 7%).  Bile vomiting, abdominal distension and obstipation are the three cardinal signs of obstruction of the bowel at any age.  Differential diagnosis for infant vomiting are feeding problems, infections, increased intracranial pressure, obstructive uropathy, endocrine and metabolic, or chalasia, a congenital incompetency of the esophago-gastric sphincter. Atresias of the esophagus and anorectal areas are numerically the most common causes for neonatal gastrointestinal tract obstruction, each constituting roughly 25% of cases  An additional 20% are caused by atresia and stenosis, and another 25% are about equally divided among midgut malrotation, meconium ileus, and congenital anganglionosis, 5% of cases comprise a miscellaneous group of very diverse causes.  (Soper & Kimura '89: 537, 538).
Gastrointestinal system continued. Atresia is complete closure of intestinal lumen; rare in stomach and colon.  It can happen in the esophagus, anorectal, ileum, jejunum or duodenum. In the esophagus atresia generally has a blind proximal pouch (90%), plus fistula connecting distal esophagus to distal trachea.  Diagnosis is made by inserting a catheter through the nose and find that it meets an obstruction within 10 cm.  Polyhydramnios is the earliest sign of esophageal atresia, which begins during the mid-first-trimester of gestation.  Blind pouch causes saliva and feedings to be vomited.  Fistula causes air to distend bowel, stomach; HCl causes pneumonia.  Division and closure of fistula, anastomosis of ends of esophagus in neonatal period.  The prognosis is good, often correctable stricture of anastomosis, frequent gastro-esophageal reflux.  Anorectal atresia is no anal opening, closed rectum 70% have narrow fistula connecting rectum to vagina and perineum in females or to bladder, urethra, and perineum in males.  Abdominal distension, bilious vomiting; either no meconium passed, or in females meconium is passed through vagina or on perineum or in males meconium in urine or on perineum.  Division and closure of fistula, pull-through of end of rectum to perineum through anal muscles; may need preliminary colostomy in neonatal period.  Good early results; ultimate fecal control is variable.  Ileum and jejunum atresia is complete closure of lumen by membrane or with loss of continuity of the bowel.  Abdominal distension, bilious vomiting, scanty meconium rectally.  Excision and end-to-end anastomosis; in neonatal period.  The obstruction is caused by inspissated and tenacious meconium occluding the lumen because  of insufficient digestive enzymes of pancreatic origin. Plain abdominal radiographs show variable sized small bowel loops and a “soap bubble” appearance of gas dispersed within tenacious meconium.  Surgical treatment consists of dis-impacting the undigested meconium by irrigation with mucolytic agents.  Alternate methods include temporary ileostomy through which proteolytic enzymes are instilled directly into the obstructed distal small bowel.  The complicated forms of meconium ileus require appropriate resection and anastomosis or exteriorization of the perforate bowel.  Excellent if enough bowel remains to support nutritional needs.  Duodenum atresia is complete closure by membrane beyond ampulla of Vater (where bile and pancreatic juice enter); 30% have Down syndrome, malrotation can also cause duodenal obstruction.  Scaphoid abdomen, copious bilious vomiting, scanty meconium rectally.  If the obstruction is complete, plain films of the abdomen taken in the upright position will have “double bubble” sign resulting from air fluid levels in the stomach and proximal part of the abdomen.  Surgical bypass of membrane by side-to-side anastomosis of duodenum above the block to duodenum below the block; done in neonatal period.  Prognosis is excellent.  Stenosis is a narrowing of intestinal lumen in the duodenum, jejunum or ileum; rare in esophagus, stomach or colon.  Animal experiments have induced all sorts of atresia and stenosis. Duodenum stenosis is partially obstructed by membrane with a hole in it; 30% have Down syndrome.  No distension, bilious vomiting of feedings, some diminution in stools.  Surgical bypass of membrane by side-to-side anastomosis when discovered.  Prognosis is excellent.  Jejunum and ileum stenosis is partial obstruction by membrane with a hole in it.  Moderate abdominal distension, bilious vomiting of feedings, some diminution in stools.  Excision and end-to-end anastomosis when discovered.  Prognosis is excellent (Soper & Kimura '89: 533, 544, 545).
Gastro-intestinal system continued.  Malrotation of the midgut is abnormal embryonic rotation of gut with extrinsic band across duodenum, small bowel in right side of abdomen and colon in left.  50% have volvulus, or twisting, of gut around vessels.  15% have extrinsic duodenal obstruction from membranous peritoneal bands (Ladd's bands). Bilious vomiting when duodenum obstructed by band; symptoms may be vague, intermittent or absent; volvulus produces pain, strangulation, and shock.  The base or rot of the mesentery in the adult measures about 20 cm in length and extends from the ligament of Treitz (to the left of the second lumbar vertebra) obliquely downward to the ileocecal area in the right lower abdominal quadrant. Lysis of extrinsic duodenal band to allow the cecum to lie freely within the left upper abdominal quadrant; derotation of volvulus, resection if bowel dead; prophylactic appendectomy; proof of patency of the duodenum, operate whenever discovered.  Excellent if no volvulus; strangulating volvulus may require massive small bowel resection resulting in short gut syndrome.  With failure of normal midgut rotation, the mesenteric root or base is very narrow, measuring only the width of the superior mesenteric artery and vein.  Volvulus occurs in about 50% of patients with midgut malrotation.  It involves a clockwise twist of the midgut around the very narrow vascular base, or axis, to produce varying degrees of occlusion of the lymphatic, venous and arterial vessels of the mesentery.  Meckel's diverticulum is an out-pocketing of the surface of the distal ileum, vestige of the embryonic tract, seen in 2% of people; 15% contain stomach mucosa, secrete HCl acid, and produce symptoms of ulceration inflammation or bleeding.  Many are asymptomatic with intermittent abdominal pain, distension, vomiting, and melena.  Excision and closure when diagnosed or symptomatic.  Excellent.  Meconium ileus is seen in 8% of babies with mucoviscidosis (fibrocystic disease of pancreas); undigested meconium obstructs small bowel.  Abdominal distension, bilious vomiting, scanty meconium passed.  Irrigation or bypass of obstructing meconium block; administration of pancreatic digestive enzymes; done in neonatal period.  Poor prognosis because of generalized muciscidosis and pneumonia (Soper & Kimura '89: 533, 541, 542, 534).  
The most common cause for congenital obstruction of the colon are the various forms of anorectal atresia, meconium plug syndrome, congenital aganglionosis (Hirschsprung's disease), and congenital atresia of the colon, in descending order of frequency.  The colon is the least likely site of congenital bowel obstruction. Relief of colonic obstruction is the first aim of treatment.  Primary perineal anoplasty is carried out as definitive treatment of the low-lying rectal atresia.  Colostomy is necessary with the higher rectal atresias or in poor-risk newborns to provide temporary relief of the obstruction.  Later, the rectum is “pulled through” to the perineum by a posterior saggital approach to draw the rectum in front of the puborectalis muscle and inside the external sphincter muscles to provide effective fecal continence.  Hirschsprung's disease (congenital megacolon, or aganglionosis) is absent autonomic nerve cells in wall of distal part of colon causing obstruction at this point because peristaltic wavs are not propagated.  Abdominal distension and constipation from birth.  It is the most common functional congenital obstruction of the colon.  The obstruction is caused by the absence of peristalsis within that segment of colon in which the autonomic ganglion cells (both intermuscular and submucosal) are congenitally absent, causing megacolon.  Bouts of distension, vomiting and paradoxical diarrhea interspersed with constipation characterize the disease.  Children with Hirschsprung disease are predisposed to acute necrotizing enterocolitis.  Barium enema is helpful in diagnosis, characteristically showing a narrow or normal-sized rectum that flares into a megacolon above the point of obstruction, only small amounts of barium should be used.  Excision or bypass of involved colon, may require preliminary colostomy.  The treatment is surgical, except in rare instance of a very short aganglionic segment that can be easily controlled with stool softeners and enemas.  Initially efforts directed toward relief of the intestinal obstruction generally by performing a colostomy, the proximal extent of aganglionosis is determined histologically by sero-muscular biopsy of the colon obtained at appropriate levels.   The colostomy must be placed within an area of normal ganglion cells.  Definitive treatment consists of resection of the aganglionic colon to within 1 to 3 cm of the anus.  Anastomosis of the ganglionated colon to the rectal pouch is achieved by one of a variety of abdomino-perineal techniques.  Prognosis is good.  (Soper & Kimura '89: 533, 541, 542, 534).
Abdominal wall.  Umbilical hernia is an enlarged umbilical fascial ring with protrusion of intestines into sac covered by skin.  Umbilical swelling, larger with straining; asymptomatic.  Umbilical hernias are a result of incomplete closure of the fascia of the umbilical ring which, if small, may close by one year.  The incidence is higher in low birth weight and premature infants.  There is no evidence that taping hastens closure (Burns et al '00: 1202). There is no treatment; almost all spontaneously disappear by the age of 7 years.  Excellent.  Diastasis recti is a midline fascial attenuation extending from the umbilicus to the xiphoid process (Cox & Zeigler '97: 429). Omphalocele (exomphalos) is enlarged umbilical fascial ring with protrusion of intestines into thin translucent amniotic sac not covered by skin that occurs in 1 in 10,000 live births.  Grayish sac filled with viscera bulging around base of umbilical cord at birth.  The midgut is contained extra-peritoneally at the umbilicus in a sac composed of amniotic membranes devoid of skin.  Nonsurgical treatment is to paint the sac with an astringent (0.5% merbromin [Mercurochrome]).  If small, immediate excision and repair of abdominal wall; if large, prosthetic “silo” (usually Dacron-reinforced Silastic) to house viscera for 7 to 10 days until gradually enlarging abdominal wall can be closed . Avoid excessively high intra-abdominal pressure when the bowel is being returned to the abnormally small peritoneal cavity.  Intraoperative manual stretching of the abdominal wall helps avoid this disaster.  Good.  Gastroschisis is a small aperture in the abdominal wall to right of umbilicus through which protrudes midgut; thickened, covered with exudate, aperistaltic.  It complicates 1 in 8,000 live births. Grossly altered intestine protruding for abdominal wall defect; no covering whatsoever.  Immediate reduction and closure of abdominal wall, if feasible; if not, temporary prosthetic silo.  Good (Soper & Kimura '89: 535, 540).
Appendicitis is the most common cause for emergency abdominal operations in children.  Extremely rare in infants and unusual under age 5 years, its peak incidence is in young teenagers.  Obstruction of the lumen initiates appendicitis.  This occurs either from enlargement of the lymphoid tissue or by undigested vegetable matter called a fecalith.  The obstruction traps the mucoid secretions of the appendiceal cells to progressively build up intraluminal pressure, intestinal organisms cause infection and abscess.  Occasionally the obstruction relents and the attack of appendicitis is aborted if it persists the appendix become turgid, swollen, edematous and inflamed, which then progresses to vascular thrombosis to gangrene and perforation.  Perforation results in peritoneal contamination with rapid development of peritonitis (pseudomyxoma peritonei) with generalized abdominal pain, high fever, paralytic ileus and abdominal rigidity.  Appendicitis is almost always caused by microbial occupation of the appendix.  Vague right lower quadrant abdominal discomfort and a mass clinically herald the mucocele.  The speed of progression form obstruction to perforation is rapid in the very young, 80% by the time the operation is undertaken.  Surgical treatment involves removal of the inflamed appendix, closure of the base of the appendix leading into the cecum, and drainage of localized pus (Soper and Kimura '89: 550, 551).
Intussusception is an invagination or telescoping of one segment of bowel into another, the cause is often unknown.  Metronidazole 100 – 200 g 2 x d should be used to treat gastrointestinal infection.  It compromises and threatens to strangulate the blood supply.  Intussusception is characteristically seen in 3 month old to 2 year old well nourished children.  Abdominal pain occurs every 5 to 10 minutes (intestinal colic), during which the child cries and doubles up, followed by a period of quiet.   Vomiting of bile and the passage of bloody stools resembling currant jelly are classic features.  The intussuscepted bowel can often be palpated as a tubular mass.  Barium enema confirms diagnosis and reduces intussusception in about two-thirds of patients.  Signs of intestinal obstruction or peritonitis related to bowel strangulation require operative reduction . Surgical reduction (and sometimes bowel resection) are required when barium reduction is ineffective.  Hypertrophic pyloric stenosis is the most common cause for intestinal obstruction in the baby 2 to 6 weeks of age.  It occurs one in every 400 live births, twice as often in males as females.  Forceful vomiting of gastric contents not discolored by bile is the outstanding feature of the history.  The pylorus, the muscle surrounding the outlet of the stomach, becomes thickened and exhausted.  The diagnosis is confirmed by thickened muscle, the olive mass, in the right upper abdominal quadrant.  Ultrasound is also helpful in confirming diagnosis.  Acute pyelonephritis, increased intracranial pressure, and the adrenogenital syndrome occasionally mimic the symptoms of pyloric stenosis.  Operative treatment is simple, the thickened pyloric muscle is incised and spread apart, thereby enlarging the channel and relieving the obstruction.  Pyloromyotomy (Ramstedt procedure) has perhaps the highest success rate and the lowest morbidity and mortality of any common operative procedure (Soper & Kimura '89: 551, 552). 
Genitourinary system.  Congenital urinary tract obstruction can occur in the uretero-pelvic unction, uretero-cystic junction or bladder neck.  Ureteropelvic junction, at kidney outlet, is caused by extrinsic band or vessel, or intrinsic narrowing; may be unilateral or bilateral; results in hydronephrosis and often infection.  Flank pain or mass, fever, puss in urine, uremia if bilateral.  Plastic revision to relieve obstruction if kidney good; done whenever diagnosed.  Good.  Ureterocystic junction, where ureter joins bladder; intrinsic or extrinsic narrowing, poor peristalsis; unilateral or bilateral; produces hydroureter, hydronephrosis, and often infection.  Flank pain or mass, fever, puss in urine, uremia if bilateral.  Excision of obstructed area, re-implantation of ureter into bladder; done whenever diagnosed.  Good.  Bladder neck (outlet), intrinsic valve or membrane, produces enlarged bladder and often bilateral reflux and infection to both kidneys.  Lower abdominal mass, flank pain, fever, puss in urine, uremia if neglected.  Resection of valve or membrane, plastic widening of stenosis.  Good. Undescended testes is when one or both testes are in or above the inguinal canal, often associated with hernia.  Empty scrotal sac on one or both sides with groin swelling.  Surgical placement in scrotum, in early childhood.  Good, fertility likely to be impaired when bilateral (Soper & Kimura '89: 534).
Inguinal hernia in the male child results from retention of an embryonic out-pocketing of peritoneum known as the processus vaginalis, which precedes testicular descent into the scrotum.  The walls of this structure adhere to obligate the sac, but if obliteration fails, the sac will remain and allow bowel to enter as a hernia.  Surgical correction is carried out when the diagnosis is made because of the possible complications of incarceration of strangulation of the herniated bowel, in 5% to 15% of babies with a hernia.  Hernia repair requires division and closure of the neck of the sac to remove the connection with the peritoneal cavity.  A hydrocele is embryonically related to the hernia, the difference resting in the size of the connection of the patent processus with the peritoneal cavity. In a hydrocele the connection is large enough to allow fluid to gravitate into the un-obliterated sac but not large enough to allow bowel to enter.  The majority of hydroceles disappear spontaneously when the small peritoneal connection becomes obliterated, allowing no further peritoneal fluid to enter.  Only rarely is surgical closure of this connection necessary.  About 15% of hernia are preceded by hydrocele (Soper & Kimura '89: 553, 554).

Lymphatic and vascular system.  Cutaneous capillary hemangioma “strawberry” is pink-red, slightly raised skin lesion composed of numerous tiny vascular channels.  Cosmetic deformity mainly in the upper torso, neck and head; occasionally ulcerates and bleeds.  It is generally present at birth but can appear after a few weeks of even months of life.    Excellent with no treatment, 95% thrombose and disappear in early childhood after infant growth spurt.  Hydrocortisone sometimes control the lesion.  Cavernous hemangioma are large venous channels with abnormal lymphatic and arterial connections.  It is about one-tenth as common as capillary hemangioma and much more serious.  Enlarged, bulky, blue-red lesions with discomfort or dysfunction if extremity involved; occasionally ulcerates, bleeds or becomes infected, gigantism may occur.  Injection of sclerosing agents, partial excision with skin grafts or, rarely amputation if symptoms necessitate.  Poor prognosis, recurrence and progression common. Compete surgical excision is performed safely only on small cavernous hemangiomas.  Extensive lesions must be approached cautiously and conservatively, with therapy individually tailored to forestall or treat ulceration, infection, and hemorrhage and to ablate gigantism. Cystic hygroma are enlarged lymphatic spaces that cannot empty watery tissue fluid.  Cystic, soft, indentable mass of neck (80%) or axilla, that transilluminates, rarely produces tracheal deviation and airway obstruction.  Conservative excision at age of election.  Excellent prognosis (Soper & Kimura '89: 534, 549, 535).

Skeletal system.  
Congenital dislocation of hip is dislocation of femoral head out of shallow hip joint.  Asymmetry of fat folds of leg and buttock; palpable “click” on passive abduction and external rotation of hip.  Reduction by manipulation, plaster case in neonatal period.  Excellent.  Clubfoot (talipes equinovarus) is when the foot is pointed downward and is twisted inward.  Inability to elevate food.  Manipulation and plaster casts in increasing degrees of dorsiflexion in neonatal period.  Excellent prognosis (Soper & Kimura '89: 535).  Infantile tibia vara has an abrupt angulation at the proximal tibia with marked varus of the knee and occasional overgrowth of the distal femur.  Typically, the deformity is noted during the second or third year of life with rapid progression.  Treatment frequently involves early osteotomy of the proximal tibia and fibula as well as osteotomy in combination with epiphysiodesis of the lateral tibial and proximal fibular physes.  Complications can result from inadequate correction of the deformity.  In a two year old 20 degrees of varus is sufficient to produce forces that retard physeal growth.  In a 5 year old child 10 degrees of varus constitutes borderline deformity.  Adolescent tibia vara becomes apparent after 9 years of age.  The condition tends to be unilateral.  Patients are usually very tall and obese.  Once lateral instability of the knee is detected, sports activities must be restricted or bracing must be initiated.  Scheuermann's disease is a wedge shaped deformity of one or more vertebrae.  Radiography reveals irregularities of the end plates, narrowing of the disk spaces, increased thoracic kyphosis, and at least 5 degrees of vertebral wedging.  When dorsal-lumbar kyphosis occurs, there is flattening of the lumbar lordosis with a secondary lordotic deformity above the kyphosis into the thoracic spine.  Treatment depends on the existence of bak pain, neurologic compromise or cosmetic concern.  Dorsal kyphosis of less than 50 degrees is rarely symptomatic or of cosmetic concern.  When a child or adolescent has a kyphotic curve in excess of 50 degrees then bracing and exercises may be treatment options.  Surgical treatment requires anterior release of the anterior longitudinal ligament and resection of the disks, followed by posterior stabilization and correction of the deformity with compression, Harrington rods and bone grafting (Sullivan & Grana '90: 224-230).
Osgood-Schlatter disease is the occurrence of pain and tenderness as the tibial tuberosity in 14 to 15 year old adolescent boys active in sports.  In children whose knee pain result from direct contact with the tibial tubercle, the problem is usually self-limited and only requires a knee pad to protect the tender tibial tubercle in contact sports.  When knee pain occurs during running and jumping these activities should be restricted for seven to ten days and this usually results in relief of acute symptoms.  Complications include complete avulsion of the patellar tendon through the anterior aspect of the tibular tubercle and premature fusion of the anterior aspect of the proximal tibial physis with the resultant genu recurvatum.  Surgical intervention is rarely needed for children, but has been recommended when skeletally mature patients have persistent pain with non-fused ossicles anterior to the tibial tubercle.  Simple excision of ossicles has been as successful as the more complicated drilling of the tibial tubercle (Sullivan & Grana '90: 220-224).
6.4 Skin and bones

Up to 70 percent of pregnant women develop a condition called melasma (also called chloasma), in which the skin color of the forehead, temples and central part of the face darkens, because of an increase in estrogen in the bloodstream that usually settles down when the pregnancy ends.  Mole size and activity may also increase (Davenport et al '03: 34, 43).  During pregnancy, the levels of circulating female hormones in the body are very much higher than normal.  The skin is responsive to these hormones and, in general, the skin changes of pregnancy are flattering – most women feel that their skin is fresher and smoother-looking than before, and are very happy with the effect of their circulating hormones.  Occasionally, in the first 3 months of pregnancy some women experience a temporary flare-up of acne.  The pigment-producing melanocytes of the skin are mildly sensitive to female hormones.  In women with darker, Hispanic or Mediterranean-type coloring, there are often quite striking changes in the skin's pigmentation during pregnancy.  There is pigmentation on the mid-line of the skin of the stomach, around the nipples, and possibly around the cheeks and mouth.  This 'chloasma', more descriptively, 'the mask of pregnancy' is made more striking by exposure to the sun.  This pigmentation will fade after delivery of the baby but does not always disappear completely.  During pregnancy many women find that their skin becomes slightly drier than usual.  This will pass after delivery of the baby, but in the meantime a pleasant bath oil and possibly one of the cleansing ointments, such as emulsifying ointment BP, instead of soap on the body and a cosmetic cleansing preparation for the face can be used.  A high proportion of the hair on the scalp is in the active growing phase during pregnancy, and for this reason hair during pregnancy is often particularly thick, lustrous and healthy-looking.  About 3 months after the birth much of the hair that was growing during pregnancy will switch into its normal shedding phase.  For a few months scalp hair is a little thinner than normal, but in time normal hair growth and shedding will return (Mackie '92: 57, 58). 
Baby skin is thinner, less oily and more fragile than that of an adult, so it becomes irritated, sore and sunburned.  Prominent sebaceous glands or whitish bumps may appear, both should disappear naturally in a few weeks.  Blocked sweat ducts sometimes cause blisters.  A baby's hair is usually very fine, and babies are frequently born blond and develop darker hair as they become older.   A premature baby may be born with fine, long hairs – called lanugo hairs – covering the head, shoulders and back.  These form in the fetus at around 20 weeks, but they are normally shed before a full-term birth.  Babies are born with soft, rapidly growing nails that are almost always perfect – congenital abnormalities of the nail are very rare.  There are few problems found on the skin at birth.  Of the many so-called birth marks, only the superficial erythematous hemangiomas at the nape of the neck (nuchal) and center of the brow (glabellar) are commonly seen at birth.  Most of the glabellar hemangiomas disappear in later childhood while the nuchal ones can persist.  Port-wine type hemangiomas may also be present at birth, but it is a rare defect.  The well-known strawberry or cavernous hemangiomas usually are noticed at birth as only a small red spot on the skin surface and do not appear as obvious skin defects until the age of 3 or 4 weeks.  A strawberry patch is a flat, light pink to light red mark seen on the eyelid, glabella, or nape of neck that intensifies with crying (Fox '00: 504-505).  Neonatal erythema is quite common but unimportant and the lesions fade without treatment in 2 to 3 days.  The cause is unknown.  Mongolian spots on the buttocks and sacral area are common.  Mongolian spots and blue nevus have a bluish discoloration, cutis marmorata is the only condition that is generalized.  Harlequin color change is more red than pale (Burns et al '00: 1190).  Candida albicans presents as a red macular-papular rash in the diaper area with satellite lesions on the abdomen the appropriate treatment is clotrimazole 1% ($1 athlete's foot crème) or Nystatin (Fox '00: 517).  Neonatal jaundice is very common and can prove to be a diagnostic problem. A few growths, such as linear epidermal hamartomas are present on the skin at birth, but the more common true menocytic nevi or "moles" found on the skin of almost every adult are rarely seen at birth.  An exception is the congenital giant pigmented nevus, which is extremely rare.  Dermatitis is rare at birth, even cradle cap takes a few days after birth to develop.  Acne and milia can be present at birth.  The acne, as small comedones or pustules, may be related to the administration of progesterone to the pregnant mother.  Other rare dermatoses present at birth may include several forms of ichthyosis, congenital aplasias (absence of nails, hair, glands, or areas of skin), congenital ectodermal dysplasia, incontinentia pigmenti in the blister stage, and epidermolysis bullosa (Sauer '85: 327).
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The newborn is usually washed gently with a mild soap and then oiled daily.  A skin problem can develop if the mother is too fastidious and bathes the skin excessively.  This can cause dry skin (xerosis) or even a contact dermatitis.  If there is a familial tendency toward atopic eczema then excess and too frequent bathing, especially in the winter, is definitely harmful. The lanolin in baby oils can also be irritating, and it may be wise to switch to Vaseline Dermatology Formula Lotion or Cream.  Lack of daily bathing and adequate drying of the skin leads to bacterial or candida intertrigo.  Cradle cap is a yellowish, greasy, and crusted collection of vernix caseosa and shedding skin, caught around the hairs of the scalp.  Non-fluorinated corticosteroid cream twice a day cuts down on inflammation and epidermal shedding and the use of a mild shampoo two or three times a wee, followed by gentle removal of the scaling with a comb.  Diaper area dermatitis can be a manifestation of contact dermatitis, caused by too much bathing, or intertrigo caused by too little bathing.  Prickly heat is a problem caused by the wrong environment, too many clothes, and/or too warm a room.  One sees small, pinpoint sized vesicles or pustules localized or generalized.  Treatment consists of removing the cause (fewer clothes or lower room temperature) and application of a calamine-type lotion three or four times a day.  Children acquire most of the skin disease of adults, especially those that affect their parents (Sauer '85: 327-337).  Common childhood infections that involve the skin included (1) measles, caused by the measles virus, (2) german measles, caused by the rubella virus, (3) chickenpox, caused by a pox virus, and (4) scarlet fever, caused by streptococcus (Mackie '92: 31).  Other common skin infections of childhood are infection with the common wart virus, infection with bacteria causing impetigo, and other rarer problems.  
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Eczema is an inflammation of the skin that causes the sensation of itch and makes the sufferer want to scratch.  An alternative name for eczema is dermatitis – the two terms mean exactly the same thing and it is not uncommon for some doctors to use the term eczema to describe the problem in babies and dermatitis in older children and adults.  The two types of eczema which can affect young babies are seborrheic eczema and atopic eczema.  Seborrheic eczema is now relatively uncommon, although 30 years ago it a common problem in the large children's hospitals in big cities.  Seborrheic eczema usually affects small babies when they are less than 3 months old.  It can be recognized by the present of fairly extensive scaling on the scalp, like excessive dandruff, sometimes referred to as cradle cap.  Seborrhoeic eczema is usually best treated by a small quantity of relatively mild topical steroid creams prescribed by a doctor.  Seborrhoeic eczema generally clears up completely before the baby is 6 months old and is therefore only a temporary problem.   Atopic eczema is often a more severe and persistent type of eczema than the seborrhoeic type.  It tends to run in families and may be associated with chest problems, including asthma and hay fever.  Babies with atopic eczema tend to look as if they are uncomfortable.  Before their fingers are coordinated and they are able to scratch, a baby with atopic eczema will try to rub its cheek against the sheet or pillow, causing redness of the cheek's skin.  Once they can coordinate their fingers, small scratch marks will appear on the face, and when the entire skin is exposed at bath-time the baby may try to rub and scratch its tummy and other parts of the body.  Babies with atopic eczema are frequently irritable and tend to feed and sleep less well than other babies.  Most babies who develop atopic eczema do so between the age of 6 months and 1 year.  Atopic eczema is partly inherited.  If one parent has a personal history of atopic eczema there is an increased risk of the child having the problem, of both parents have a history of atopic eczema the risk is further increased.  Striae describes skin that has been stretched whereas the skin in atopic dermatitis is thickened, crusts and hyper-pigments (Burns et al :650).  The infantile phase of atopic dermatitis follows a different distribution pattern than that associated with the childhood phase which may include the face, trunk and extensor surfaces (Zitelli & Davis '02: 262-264).  Babies with atopic eczema often have a relatively dry skin for which bath oil should be used routinely.  Suitable preparations include Hydromol, Alpha Keri, and Oilatum; select, non-perfumed, lanolin-free bath oil, as both perfurme and lanolin can give rise to allergies.  People with atopic eczema do not react to the cold sore virus in the normal way, and instead of lifelong immunity after one mild infection, are prone to repeated attacks of small blisters, usually on the upper lip, and if they come into contact with someone with a cold sore, may develop quite a severe and widespread infection.  While this can be treated with Acyclovir.  It is important that a baby with eczema should not come into contact with anyone who has the cold sore virus (Mackie '92: 25-28).
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Impetigo is a common crusty, weeping, superficial bacterial infection seen most often in children. The classic presentation of impetigo is that of vesicles that rupture leaving honey colored crusts (Burns et al '00: 1070).  Impetigo is a bacterial infection most likely causes by S. aureus, group A β-hemolytic streptococcus, or Streptococcus pyogenes.  Mild cases may be treated with topical antibiotics, or no resolution, systemic antibiotics may be necessary (Burns et al '00: 1070). Impetigo responds well to antibiotics, either applied as an ointment to the skin surface or as a syrup given by mouth for a few days.  Staphylococcal scalded skin syndrome lesions are treated with Neo-Polycin or other antibiotic ointment with Sulfur, ppt. 4% for 3 days after the lesions apparently have disappeared.  Systemic antibiotic therapy with oral penicillin or erythromycin in children and doxycycline in adults for 10 days would be effective.  
Erythema infectiosum is only contagious before the rash appears.  The mode of transmission is unclear.  The profound reticulocytopenia results in a dangerous decrease of hemoglobin concentration with hemolytic anemias such as sickle cell or thalassemia pyruvate kinase deficiency or acquired hemolytic anemias (Oski '99: 1100, 1099).  Pityriasis rosea presents with a herald patch, is probably viral and thus will not reveal hyphae or spores seen in the KOH scraping of fungal infections such as tinea.  The location of the patch and its absence on the mucosa, palms and soles distinguish it from seborrheic dermatitis and secondary syphilis (Zitelli & Davis '02: 267-269).  The location (all over the body) and type of lesion (papule as opposed to vesicle are consistent with the rash seen in erythema toxicum (Zitelli & Davis '02: 295).  Urticarial lesions (hives) tend to be pruritic and blanch with pressure but generally fade within a few hours.  Due to the large number of mast cells present in the eyelids, edema is common with urticaria.  The lesions of erythema multiforme are fixed and present for up to 2 to 3 weeks (Zitelli & Davis :'02 106).  Vitiligo is an area of depigmented skin more common in people of color  It responds to steroids 30-50% of the time, and hydrocortisone should be tried (Burns et al '00: 1120). Erythema, scaling and broken hair are characteristic findings associated with tinea capitis.  Traction alopecia may have associated erythema but no scaling.  While neither trichotillomania or alopecia areata are associated with erythema, or scaling, only alopecia areata, is noted for total hair loss (Burns et al '00: 1121-1125).  
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A number of minor blemishes are not actually visible at birth but are first seen at the age of 2- weeks.  These will therefore not have been seen by the midwife or nurses involved with the delivery of the baby, or when the baby was checked prior to leaving the hospital.  The word birthmark describes an abnormality either of skin's blood vessels or of the pigment-producing melanocyte cells in the skin.  They are usually seen at birth but may appear within the first week or two of life.  The most common type of birthmark is an abnormality of the blood vessels.  These abnormalities – angiomas – are very common and are present in as many as one baby in ten.  Quite a large number of these angiomas first appear at the age of about 1 week.  The most common type of angioma is a cavernous angioma, sometimes referred to as a strawberry naevus because the surface of the birthmark resembles a strawberry.  This type of angioma begins as a small pinkish area anywhere on the skin surface, but most commonly  on the head and neck.  During the first 6 months or so of the baby's life these birthmarks tend to grow quite rapidly and become raised above the skin surface.  These strawberry marks rarely grow for longer than 6 months, when they stop growing and will generally remain static for another 6 months or so.  After this time they will slowly shrink and become very much paler.  Thus, by the time the baby is aged around 2, a birthmark that was very obvious at 6 months is hardly visible at all and may only be seen as an area of paler, slightly wrinkled skin.  There is no surgical or dermatological treatment that will give as good a final cosmetic result on the child's skin as letting nature take its course.  When the strawberry mark is at its most obvious, between the ages of 6 months and one year, it can be rather fragile, and bleeding from these birthmarks is not uncommon, gentle pressure with a cotton ball stops bleeding fairly quickly (Mackie '92: 19, 20).

A second type of birthmark arising from blood vessels is called the stork mark or capillary naevus.  This may be present in a very mild form on the nape of the neck or on the skin of the face between the eyes.  A slightly more extensive form may be seen overing part of one cheek of the chin or forehead.  These capillary naevi are frequently present at birth, and do not tend to grow above the level of the skin surface like the strawberry naevus.  These capillary naevi do not tend to shrink spontaneously and without treatment they will remain unchanged.  Until recently the best treatment for such vascular naevi was to provide a cosmetic cover-up cream.  Laser treatment is effective but involves many sessions treating a small area.  It is important to treat each area only once, to avoid scarring, and it is therefore essential for the patient to lie very still.  Laser treatment for vascular birthmarks is being introduced in a small number of National Health Service hospitals in the UK, although it is more widely available in North America.  Congenital melanocytic naevi or moles are the other main group of birthmarks arising form the melanocytes.  Most young adults have around 20 to 30 moles, usually between 2 and 4 mm in diameter, and the great majority of these first appear between the ages of 12 and 20 years.  However, about one baby in a hundred is born with a congenital melanocytic naevues, or mole.  This type of birthmark is usually present at birth, although, as with the blood vessel birthmarks, a small proportion first appear between the ages of 1 and 4 weeks.  They are usually seen as a faint brown mark on any part of the body and may vary in size from about 1 cm in diameter to covering quite a large area of skin.  Over the first few months of the baby's life these moles often become very much darker and occasionally there is a fine growth of downy hair.  Babies born to darker-skinned parents frequently have a bluish mark present over the lower back area at birth.  This is quite a normal finding in Asian babies, and is not associated with unusual hair growth; it is sometimes called a Mongolian spot.  It usually becomes paler as the child grows and in time will disappear almost completely.  Congenital melanocytic naevi or brown moles present at birth do not need any immediate treatment unless they start to grow or change in any way.   Many specialists believe that removing the moles in later childhood, when the child is aged between 9 and 12 and can cooperate with a local anaesthetic, is a good policy, to reduce the slight risk that a mole could become malignant and cancerous later in life (Mackie '92: 22, 23).

Between the ages of 12 and 20 it is normal to develop a sprinkling of small, flat, brown marks on the skin surface, mostly where exposed to sunlight.  These small moles are entirely normal..  The great majority are smaller than 3-4 mm in diameter and can be covered with the blunt end of a pencil.   The average young adult in North America and the UK has between 20 and 40 of these small moles scattered over his or her skin.  They are entirely normal and the vast majority will remain present on the skin for around 20 years and will then slowly disappear in middle age.  Older people have very few moles on their skin.   Occasionally, particularly in boys, an interesting halo of white skin appears round a small mole, mostly on the back, this is called a halo naevus, and is nothing to worry about.  The white area that is left when the mole disappears will persist for some time, often 2 or 3 years, before the normal skin colour returns.  During this time, the mole must be protected from sunlight.  Occasionally, moles become inflamed and lumpy.  This most often happens to moles on the face, particularly if the mole has one or two protruding hairs.  The reason for this sudden inflammation is often that the hair follicle has become irritated and inflamed.  To remove the mole a small operation under a local anaesthetic may leave a small scar (Mackie '92: 53-55).
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Common warts are found most usually on fingers, hands and feet in children and are often preceded by trauma such a nail biting or picking at cuticles (Zitelli & Davis '02: 291).  Very few children go through childhood, without at some stage developing warts on the hands, face or feet.  The Latin name for warts is verruca, and plantar warts, found on the soles of the feet, are often called verrucae.  The most common place for warts to develop is on the fingers around the finger-nails.  Many children have two or three small warts in this area.  These warts frequently disappear of their own accord after 3-6 months and cause no problems.  During this time the child may pass the wart virus to the hands of one of his or her friends or to a brother or sister, but as warts are so common it is almost impossible to prevent this happening.  There are a number of wart paints on the market that contain materials designed to encourage peeling of the skin and minor irritation.  These wart paints have been shown in scientific studies to be of some value.  They are very safe and be bought over-the-counter.  It is worthwhile purchasing one of these wart paints and applying it regularly every night for a month or two to the warts before asking a doctor for more effective, but also more painful treatment – freezing with liquid nitrogen.  Verrucae, or warts on the feet, tend to be more troublesome and frequently cause pain.  They therefore require earlier and more vigorous treatment than hand warts.  The child should be prevented from running around the house with bare feet and encouraged to wear at least socks, and preferably slippers, to stop the wart virus being shed on the carpet of the bedroom or playroom for the next barefooted child along to pick up.  Spread of the wart virus in the bathroom should also be avoided and the child with plantar warts should have his or her own towel and bath-mat.  Children occasionally develop small, rather flat warts on the face, particularly on the cheek.  These are called plane warts and although they are much smaller than the warts found on the hands and on the feet, they are unusually difficult to treat and often sit stubbornly on the skin.  In time the child will develop immunity to the wart virus and the plane warts will disappear spontaneously, leaving no mark and no scarring.  It is very difficult to treat plane warts without damaging the delicate facial skin, and freezing should be delayed (Mackie '92: 31, 34-38).  

Mild acne is characterize by open and closed comedones and occasional pustules whereas comedonal acne is limited to open and closed comedones only.  Moderate acne is characterized by open and closed comedones, papules and pustules.  Severe acne also involves cysts.  Facial scrubs are not recommended and may exacerbate acne (Burns et al '00: 1097).  The most obvious effects on the skin of the sudden surge of hormones through the bloodstream between the ages of about 10 and 14 are on the sebaceous, or grease-producing, glands, and the hair.  The sebaceous glands have lain dormant since birth but with the stimulus of hormones they suddenly become very active.  These glands are found in their greatest numbers on the forehead, the nose, the central part of the cheeks, and the chin.   This central panel of the face will become shiny and greasy because the sebum form these very active glands is coming to the skin surface through the small openings of the pilo-sebaceous follicles, or 'pores'.  If this sebum is regularly washed away with soap and water, the skin will usually remain smooth and healthy-looking, but in some teenagers the amount of sebum trying to get to the surface is so great that the opening of the follicle becomes blocked at the skin surface.  This blockage quickly becomes blackened, as a result of exposure to the air and the result is a blackhead.  If this is not dealt with rapidly, it can be the beginning of acne.  Girls will frequently find their greasy skin is particularly troublesome in the week or so before their period is due.  The best specific aid to coping with teenage skin is regular use of soap and water.  Teenage skin needs the drying effect of soap, and does not require greasy moisturizing agents or emollients.  Teenage hair will become greasy  and lank if not shampooed frequently.  Many teenagers wish to shampoo their hair daily, and this will do no harm.  Teenage skin miseries can be partly controlled, if not completely prevented, by a sensible lifestyle.  A balanced diet, regular mealtimes, plenty of fresh fruit and vegetables, half-an-hour in the fresh air each day and a regular exercise program are all good for the body in general, including the skin.  Late nights, stuffy discos and a diet of sweets and chips do not help anyone to look their best.  A deodorant or antiperspirant may be needed in the armpits (Mackie '92: 42, 43).

Studies on teenagers in the UK have suggested that it is normal rather than abnormal to have at least a mild degree of acne, which is not usually called acne at all but just thought of as a few spots at some time during the teenage years.  The problem usually beings earlier with girls than with boys.  Girls will find their acne problems more troublesome between the ages of 13 and 16, while for many boys the problem does not start until about 15 and goes on until the age of about 19.  Some people suffer from lingering problems with acne after the teenage years, but this is the exception.  Mild acne usually involves the face, and the area most commonly affected is the central panel – forehead, the nose and the chin.  Many teenagers have a few blackheads in these areas.  If the problem with obstructed outflow continues, the sebum trapped on the way to the surface of the epidermis may leak into the surrounding dermis.  When this happens the problem changes from being just a simple blackhead to being a raised, inflamed papule or spot on the skin.  Sometimes these red spots develop unsightly yellow heads.  As well as involving the face, acne may involve the front of the chest and, particularly in boys, the back over the shoulder area.  Blackhead extractors are sold in pharmacies but must be used with care and should always be sterilized in boiling water after use, they should not be used just before going out to meet friends, as for an hour or two after applying pressure to the skin around blackheads and spots, the skin will be inflamed and red.  Treatments applied to the skin are very often based on benzoyl peroxide, which is a drying, mildly antiseptic preparation.  When first used it can cause some dryness, redness and minor irritation.  This is part of the treatment, and the preparation should not be stopped because this happens.  After about a week the redness usually disappears, as do the blackheads.  Another approach to managing mild acne is the use of oral antibiotics.  These are prescribed not because acne is an infection, but because, among other things, antibiotics appear to alter the movement of the white cells normally found in the blood vessels, and it is these white cells – leucocytes – that are responsible for the yellow tops of spots on the skin.  By altering the way in which they move into the skin, antibiotics make inflamed spots less likely.  Tetracycline antibiotics, ideally doxycycline 'the once a day antibiotic', are prescribed for the treatment of acne.  However, tetracycline cannot be prescribed if there is any possibility of pregnancy, or in children under the age of 8, because it can cause yellow stain on the bones and permanent teeth.  Ideally it should be taken with a glass of water half-an-hour or so before a meal, so that it can be absorbed through the lining of the stomach; if it is taken with food it may not be absorbed.  Treatment applied directly to the skin usually takes a week or two to have an effect, and the usual waiting time for an oral antibiotic is 1-2 months.  For acne a low dose of antibiotic is prescribed for  along period of time. Many acne sufferers have to take tetracyclines for 6, 9 or even 12 months.  Fortunately, tetracyclines are safe preparations (in children over 8 as it causes permanent yellowing of developing permanent teeth) and there are no long-term side-effects (Mackie '92: 45-48).  Doxycycline is also a first line treatment for pneumonia (particularly throat infections), syphilis and tuberculosis, for which standard treatment is very expensive, is very cheap, can be purchased online from Generics-discount.com, and only needs to taken once a day.  Long term use will however cause the depletion of gut flora that must be corrected by the daily consumption of at least 25 billion probiotic organisms daily, found in yoghurt, kefir or as a dietary supplementation capsule, while consuming antibiotics and for two weeks after completing the course to prevent antibiotic associated colitis.

For girls the use of a hormonal combination similar to that found in the oral contraceptive pill may well be of value in the management of acne.  The hormonal combination most commonly prescribed for acne is Dianette, starting 5 days after the period has begun and continuing for 21-22 days.  As with other forms of treatment for acne, there is usually a large period of 2 to 3 months before any benefit can be expected, and most is should be discontinued after 9 months to a year, to be sure their own hormones are still working in the normal manner, and they have not developed any small cysts, common in those receiving hormonal therapy.  An alternative treatment for acne in both sexes is a synthetic, vitamin A-like drug called Roaccutane in Europe and Acutane in the US.  This has a very dramatic effect on the sebaceous glands.  If small samples of skin are removed before and 4 months after oral Roaccutane and compared under microscope, it will seen that after Roaccutane treatment the sebaceous glands have shrunk dramatically to a size similar to that found in small children before puberty.  As the sebaceous glands shrink, their secretion of sebum dries up.  The lops tend to dry and crack in the way which they may do when exposed to cold winter weather, and the lining of the nose may become dry, giving a permanent feeling of a stuffy nose and sometimes resulting in nose bleeds.  The secretion of tears is also affected and there are complaints of dry-feeling, gritty eyes.  The level of circulating fats in the blood may also become elevated, it is therefore necessary to get a blood sample checked, it is rare to have to cut treatment short because of this, but the levels return rapidly to their pretreatment state.  All of these side-effects are relatively easy to put up with provided the acne sufferer has severe acne and knows the treatment is doing good.  Accutane can damage an unborn child if taken by a young woman who is in the early stages of pregnancy, resulting in very serious defects of the heart, the hearing system and other organs.  A standard course of Roaccutane usually lasts 4 months and the risk to an unborn child is so serious that most specialists will not prescribe Roaccutane unless the girl who wishes treatment for her acne is prepared to take the oral contraceptive for a month before starting Roaccutane, continue the oral contraceptive for the full 4 months of Roaccutane treatment and for another month after the Roaccutane course ends.  Thus a 4 month course of Roaccutane involves a 6 month course of treatment with an oral contraceptive (Mackie '92: 48-50). One of the compensations of having teenage eczema is that acne will almost certainly not occur.  The skin should be prevented from drying out by having a warm, not hot, daily bath with an added emollient.  Baths are better for dry skin than showers.  A cleansing ointment (such as emulsifying ointment BP or unguentum Merck) should be used instead of soap and creams may be prescribed (Mackie '92: 56).

Microscopic skin scrapings of burrows will reveal the mite, eggs, or feces, if scabies are present (Burns et al '00: 1095).  Lindane is contraindicated in infants younger than six months in age and Permetrin 5% is used.  Sulfur ointment and crotamiton are not as effective and are difficult to use (Burns et al '00: 1095).  Objects that cannot be washed should be sealed in plastic bags for 2 to four weeks, whereas eggs mature in 7 to 10 days.  Environmental cleaning includes vacuuming and sprays are not recommended (Burns et al '00: 1095).  Ticks must be attached for 4 to 6 hours or more before they can transmit Rocky Mountain spotted fever, so remove ticks frequently (Oski '99: 901-902).
Some of the earliest signs of aging of the skin are the development of hyperpigmented macular lesions known as freckles and lentigines.  These can begin in individuals in their 40s.  They develop most commonly on the dorsum of the hands and on the face, in direct proportion to the genetically determined fair complexion of the individual and the dosage of sun gained through the earlier years of life.  On the face, and to a lesser extent on the rest of the body, wrinkling of the skin also progresses with age.  Diffuse hyperpigmentation of the face and hands, again in the sun-exposed areas, becomes more definite with age.  Hyperpigmentation on the side of the neck, which is a combination of red and brown discoloration, seen particularly in women, is called poikiloderma of Civatte.   Actinic keratoses have a predilection for sun-exposed area of the body.  Seborrheic keratoses are very common and can be so black and angry looking they can be confused with malignant melanoma.  Another manifestation of aging is the development of comedones on the face lateral to the orbicular area.  Pedunculated fibromas and pedunculated seborrheic keratoses are extremely common on the neck and axilla.  These can begin in the 40s and 50s.  Almost every elderly individual has small, bright red capillary hemangiomas of no clinical significance.  One the legs is very common to see dry skin or xerosis.  As people age, they need to cut down on their frequency of bathing, especially in the winter.  Winter itch is quite common on the legs and can make the patient miserable, treatment is corticosteroid ointment and less frequent bathing.  Bruising occurs more frequently on aging skin.  The color of the entire skin becomes pale and opaque.  The hair develops varying shades, from grayness to pure white color in certain individuals.  The male-pattern alopecia, which can begin in the late teens, becomes progressive through life.  For the elderly patient, balding manifests as a diffuse thinning of the scalp, hair.  This senile alopecia can occur in both males and females.  The sebaceous glands and sweat glands become less active in older age.  The mucous membranes become drier.  The role of both corticosteroids and antibiotics in decreasing the number of elderly patients needing hospitalization is enormous (Sauer '85: 343-345).

From the age of about 40 onwards, skin care is mainly directed towards preventing dryness, moisturizer after sun exposure is the basic treatment.  A dry skin is a wrinkled skin and wrinkles are generally associated with 'aging'.  The skin on the face of a healthy 60 year old shows some fine wrinkles, perhaps some deeper lines, a few broken veins on the cheeks, and some variation in the skin colour.  By contrast, the skin on the buttocks is usually smooth, soft and a uniform color.  One of the best demonstrations of aging is a comparison of the skin of someone who has lived all their life in Northern Europe or the northern US with that of a relative of a similar age who emigrated to Australia or to the southern part of the United States early in life – the relative who emigrated will usually look older for their years because of the weathering and aging effect of constant sunshine on the skin (Mackie '982: 69).  People who had a relatively oily or greasy skin as teenagers, and who may have suffered from acne, have the compensation that as they grow older their skin will often look younger for longer because they have had a greater regular output from their sebaceous glands.  Those who had perfect 'normal' skin as teenagers will usually find on the other hand that their skin is looking drier earlier.  The signs that skin is becoming a little more mature are the appearance of wrinkles at the sides of and under the eyes, and often on the neck.  This is also frequently associated with a steady drying of the skin on the hands, particularly on the backs, and dryness and sometimes with fine scaling, of the shins of the lower legs, particularly during the winter months.  Any part of the skin that is habitually dry, feels tight after washing or has fine scaling needs some additional replacement of moisture by a moisturizing cream (Mackie '92: 71-73).

Small cherry-red spots, very often only 1-2 mm in diameter, may develop on the trunk; several may appear at any one time.  The medical name for these is Campbell de Morgan spots, after the individual who first described them.  They are of no particular importance and are in no way any type of skin cancer or precancerous change in the skin.  Unless they are causing problems they should be left alone.  Also very common are the small warty, slightly scaly, brown areas a little bit raised above the skin surface that appear on covered and uncovered skin – seborrhoeic warts, seborrhoeic keratoses and basal cell papillomas.  They are a minor and unimportant overgrowth of the more superficial part of the skin, the epidermis.  Although one of the names for these little changes is a seborrhoeic wart, they are not caused, by the wart virus.  These little scaly lesions are usually quite easily kept under control by the regular gentle use of a loofah in the bath to remove any superficial scaling from their surface.  They can be easily removed either by freezing or by the use of an electric needle.  A third minor change, usually found on facial skin in older people, is the appearance e]of little broken blood vessels or small capillaries, usually seen on the cheeks and nose of people who have always had a high colouring.  These are difficult to remove and, once developed, are best treated by a light covering of cosmetic.  Women in this age range may also be concerned abut a reddish brown, almost stain-like, mark on the side of the neck.  The dermatological name for this is berloque dermatitis, and it is a result of applying perfume or toilet water to the sun-exposed skin of the neck.  The sunlight and the perfume interact, and this discoloration is the result.  The simple solution is to spray the perfume on to skin that is not exposed to light where it will not cause any discoloration (Mackie '92: 73-75).  Varicose veins of the lower legs can give rise to stasis dermatitis or eczema and varicose ulcers.  If varicose veins are left untreated the area of skin on the inside of the ankle area may become red or even brown in color, irritable, and itchy.  This is varicose dermatitis, and is a sing that blood from the veins has leaked into the surrounding skin; a swollen vein will often be seen close to this area.  If this vein is bumped and damaged, for example during a fall, it may break down completely and a stasis or varicose ulcer will result.  Once formed, these are both very difficult to heal and keep healed, because the skin is already so badly damaged by the varicose veins and eczema.  Many older people have chronic problems with their feet.  Once bunions, corns and callosities have developed, the problem of finding comfortable shoes becomes even greater.  Poor circulation may lead to cold feet, and the desire to warm them quickly with hot water, using a hot water bottle, or by the fire.  Rapid rewarming of cold feet can cause chilblains, so try to stop the feet becoming cold by wearing warm socks and roomy shoes or winter boots (Mackie '92: 73-76, 78, 79).
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Bone growth occurs at the epiphyseal plates which is also where the blood supply enters.  If the blood supply is compromised growth is jeopardized (Burns et al '00: 1134-1135).  Growth in muscles is due to the range of motion the muscle is asked perform as the underlying bone lengthens (Burns et al '00: 1135).  The normal growth pattern is one of slight varus (bowleg) which progresses to a neutral angle and then slight valgus knock-knee). Genu varum, or bowed leg is normal until approximately 18 months.  Valgus up to 15° is common up through the age of eight or nine years but persistence beyond may lead to problems and degenerative changes.  Persistence of any phase beyond what is expected warrants referral to a specialist (Behrman '02: 832)(Burns et al '00: 1158).  A fractured clavicle is not an uncommon finding following birth, especially in large babies.  The spasm of the sternocleido-mastoid and asymmetrical Moro reflex are classic signs of this problem (Burns et al '00: 1146).  Growing pains tend to occur during rapid growth, increasing in prevalence after the age of 5.  The pain is a muscular pain located bilaterally in the legs and thighs (Behrman et al '02: 357). Rickets develops after several months of vitamin C deficiency and is characterized by craniotabes and enlarged anterior fontanel with delayed closing.  The enlarged costochondral junction, or rachitic rosary, is a classic sign (Behrman et al '02: 752).  Emergency care should be sought following head trauma if the child is unresponsive. The linear fracture is the most common and has little serious clinical implication unless it overlies a vascular channel or penetrates an air sinus (Tecklenberg '97: 768, 768). Osteomyelitis is frequently associated with local trauma, whereas toxic synovitis is more commonly associated with recent respiratory illness (Behrman et al '02: 378, 829) and rheumatoid arthritis.  Drink milk, eat a lot of animal products, or take supplements that include Calcium + Vitamin D + Phosphorus = apatite for bone mineralization to heal injured or broken bones.
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Call for emergency assistance if  there is heavy bleeding, even gentle pressure or movement causes pain, the limb or joint appears deformed. The bone has pierced the skin, the extremity of the injured arm or leg, such as a toe or finger, is numb or bluish at the tip or it is suspected that a bone is broken in the neck, head or back.  Hippocrates treats upon fractures and dislocations and the application of bandages in the 48 Part Treaties on Fractures translated by Francis Adams.  The physician must take the extension as straight as possible, for this is the most natural direction. Those, then, who act in such cases without deliberation, for the most part do not fall into any great mistake of necessity. If one will extend a broken arm, he will turn the bone, situated at the extremity of the little finger, into the straight line, and also the one at the elbow, and the tendons which stretch from the carpus to the extremity of the humerus will be placed in the straight line; and when the arm is suspended in a sling, it will be in the same attitude as that in which it was bound up, and will give no pain to the patient when he walks about, nor when he lies reclined, and will not become fatigued. The prominence of a broken bone could not escape being detected by the hand of an experienced person, when applied for this purpose, and, moreover, the projecting part is particularly painful to the touch.  When the patient’s arms are extended, the physician should apply the palms of the hands, and adjust the fractured parts and then having rubbed the parts with cerate, but not in large quantity so that the bandages may not come off, it is to be bound up in this state, care being taken that the hand be not lower than the elbow, but a little higher, so that the blood do not flow toward the extremity, but may be determined to the upper part; and then it is to be secured with the bandage, the head of which is to be placed at the fracture, and the bandage should impart firmness to the parts without occasioning strong compression.  Having carried the bandage twice or thrice round at the seat of the fracture, it is to be carried upward, so that the afflux of blood into it may be stopped, and the bandage should terminate there, and the first bandages ought not to be long. The head of the second bandage is also to be placed upon the seat of the fracture, and a single round of it being made there, it is then to be carried downward, and is not to be applied so tight as the other, and there should be greater distances between the turns, so that the bandage may prove sufficient to revert to the spot where the other terminated. The bandages may be rolled to the left hand or to the right, or to whatever side suits best with the position of the fractured arm, or according to the inclination which it may have. Afterward we must place along the arm, compresses, smeared with a little cerate, for thus they occasion less uneasiness, and are more easily arranged. Then apply the bandages crossways, sometimes to the right hand, and sometimes to the left, for the most part beginning below and terminating above, but sometimes commencing above and ending below. The parts which are thinly covered with flesh should be wrapped round with compresses, and inequalities should be made up, not by a number of folds at once, but by degrees. These two bandages are sufficient at first.
When the third day arrives, that is to say, the seventh from the first dressing, if properly done, the swelling in the hand should be not very great; and the part which has been bandaged should be found more slender and less swelled at each time, and on the seventh day the swelling should be quite gone, and the broken bones should be more readily moved, and admit of being easily adjusted.  If, then, you see that the bones are properly adjusted by the first dressings, and that there is no troublesome pruritus in the part, nor any reason to suspect ulceration, you may allow the arm to remain bandaged in the splints until after the lapse of more than twenty days. The bones of the fore-arm generally get consolidated in thirty days altogether; but there is nothing precise in this matter, for one constitution differs from another, and one period of life from another.  When you remove the bandages, you must pour hot water on the arm and bind it up again, but somewhat slacker, and with fewer bandages than formerly: and again on the third day you undo the bandages, and bind it still more loosely, and with still fewer bandages.
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In those cases of fracture in which the bones protrude and cannot be restored to their place, the following mode of reduction may be practiced:- Some small pieces of iron are to be prepared like the levers which the cutters of stone make use of, one being rather broader and another narrower; and there should be three of them at least, and still more, so that you may use those that suit best; and then, along with extension, we must use these as levers, applying the under surface of the piece of iron to the under fragment of the bone, and the upper surface to the upper bone; and, in a word, we must operate powerfully with the lever as we would do upon a stone or a piece of wood. The pieces of iron should be as strong as possible, so that they may not bend.  Stress fractures occur less frequently in children than in adolescents or adults.  One study revealed that 9% occurred in children 15 years old or younger, 32% in adolescents 16 to 19 years old, and 59% occurred in adults 20 years of age and older.  In 94 pediatric cases, the tibia was involved in 51% of of stress fractures, the fibula in 20% and the femur in 3%.  In adults the tibia was involved in 5%, however metatarsal involvement was more common with 14% of adults compared with 2% in children, and spinal involvement was less common (less ta 1% in adults compared with 15% in children.  Stress fractures most often result from abnormal stresses on normal bone.  Bone diseases such as osteogenesis imperfecta, metabolic disorders such as rickets, neurological disorders such as myelomeningocele and paraplegia, and other conditions such as post-irradiation changes can decrease the resistance of a bone to fracture.  When increased loading is applied to a bone, through exercise or work, its strength does not start to increase until after the 14th day.  If loading is kept constant, the bone continues to increase in strength from the 14th to the 28th day.  Muscle strength can increase within two weeks of the onset of a training program, faster than bone (Sullivan '90: 230-236).
Fractures involving the bones of the leg take longer to heal.  It is advantageous to lie in bed during the whole of this time; but the patients, thinking light of the complaint, have not perseverance to do this, and they walk about before they get well; wherefore many of these do not make a perfect recovery. When the parts are adjusted, you should apply the bandages while the limb is in a stretched position, making the first turns to the right or to the left, as may be most suitable; and the end of the bandage should be placed over the fracture, and the first turns made at that place; and then the bandage should be carried up the leg, as described with regard to the other fractures. The bandages should be broader and longer, and more numerous, in the case of the leg than in that of the arm. And when it is bandaged it should be laid upon some smooth and soft object, so that it may not be distorted to the one side or the other, and that there may be no protrusion of the bones either forward or backward.  A canal may be used to keep the leg elevated.  Bandaging should be renewed on the third day; and the bandaged part should be found reduced in swelling; and the new bandagings should be more tightly put on, and more pieces of cloth should be used; and the bandages should be carried loosely about the foot, unless the wound be near the knee. Extension should be made and the bones adjusted at every new bandaging; for, if properly treated, and if the swelling progress in a suitable manner, the bandaged limb will have become more slender and attenuated, and the bones will be more mobile, and yield more readily to extension. On the seventh, the ninth, or the eleventh day, the splints should be applied as described in treating of the other fractures. Attention should be paid to the position of the splints about the ankles and along the tendon of the foot which runs up the leg. The bones of the leg get consolidated in forty days, if properly treated. 
Luxations and subluxations at the knee are much milder accidents than subluxations and luxations at the elbow. For the knee-joint, in proportion to its size, is more compact than that of the arm, and has a more even conformation, and is rounded, while the joint of the arm is large, and has many cavities. And in addition, the bones of the leg are nearly of the same length, for the external one overtops the other to so small an extent as hardly to deserve being mentioned, and therefore affords no great resistance, although the external nerve at the ham arises from it. The bones of the fore-arm are unequal, and the shorter is considerably thicker than the other, and the more slender (ulna) protrudes, and passes up above the joint, and to it (the olecranon) are attached the nerves (ligaments) which go downward to the junction of the bones; and the slender bone (ulna) has more to do with the insertion of the ligaments in the arm than the thick bone (radius).  Dislocations at the elbow are more troublesome than those at the knee, and, owing to the inflammation which comes on, and the configuration of the joint, are more difficult to reduce if the bones are not immediately replaced. For the bones at the elbow are less subject to dislocation than those of the knee, but are more difficult to reduce and keep in their position, and are more apt to become inflamed and ankylosed.  Such dislocations, to whatever side, are easily reduced, and the extension is to be made in the line of the arm, one person making extension at the wrist, and another grasping the armpit, while a third, applying the palm of his hand to the part of the joint which is displaced, pushes it inward ward, and at the same time makes counterpressure on the opposite side near the joint with the other hand. In dislocations of this kind, extension should be made in the manner described when treating of the bandaging of fractured bones of the arm, extension being made upward at the armpit, while the parts at the elbow are pushed downward, for in this manner can the humerus be most readily raised above its cavity; and when so raised, the reduction is easy with the palms of the hand, the one being applied so as to make pressure on the protuberant part of the arm, and the other making counter-pressure, so as to push the bone of the fore-arm into the joint.  In bandaging, the head of the first bandage should be placed at the seat of the injury, whether it be a case of fracture, of dislocation, or of diastasis (separation), and the first turns should be made there, and the bandages should be applied most firmly at that place, and less so on either side.
The joint capsule and the ligaments in a child are approximately two to five times as strong as the epiphyseal plate.  An injury that would cause a torn ligament in an adult produces a fracture through the hypertrophic zone of the epiphysis in a child.  Injury to the sterno-clavicular joint that would cause a dislocation in an adult causes an epiphyseal fracture in a child.  Acromioclavicular separations are rare before the age of 13.  Fracture of the proximal humeral epiphysis resulting from trauma are usually Salter I or Salter II fracture.  As many as 66% of dislocations in those under age 20 may be recurrent.  Impingement of the supraspinatus tendon beneath the coracoacromial arch is common in athletes involved in swimming, throwing and racket sports.  Studies have shown a 20% incidence of symptoms of elbow pain in 11 and 12 year old pitchers, 50% incidence in high school pitchers, 56% had radiographic abnormalities and loose bodies.  The elbow is vulnerable in gymnastics because it is transformed from non-weight-bearing to weight-bearing joint.  Injuries to the hand and wrist are common.  In children with open physes, the collateral ligaments of the metacarpophalangeal joints are attached to the epiphyses of the proximal phalanx and metacarpal.  An injury to the ulnar collateral ligament of the thumb at the metacarpophalangeal joint is caused by forcible abduction or hyperextension.  Most injuries to the small joints of the fingers are caused by partial tears of the ligamentous structures without compromise of joint stability.  They respond well to buddy splinting of the adjacent finger.  Longitudinal force applied to the distal phalanx of a finger an produce an extensor tendon rupture, avulsion fracture, or fracture subluxation of the distal interphalangeal joint.  Epiphyseal plate injuries are usually Type II or III.  Avulsion of the insertion of the flexor tendon in the terminal phalanx is fairly common injury. The treatment of choice is prompt surgical repair. Growth center injuries in the hand pose diagnostic and treatment challenge.  Epyphiseal fracture represent 38% of fractures in young patients.  Fractures and ligamentous injuries of the carpal bones in children are less common than in adults (Sullivan '90: 144-158). 
Injuries to the hip and pelvic can result from single-impact macrotrauma or repetitive microtrauma.  Bone-muscle apophyses at the pelvic brim and spine are vulnerable to both acute and chronic stress.  Iliac wing and ischial tuberosity apophyseal avulsions are common manifestations of acute failure at these junctions.  Muscle origins along metaphyses and diaphyses of the long bones are common sites of repetitive stress, periostitis or muscle tears.  Lower-extremity injuries occur less often in children than in older athletes.  About 10-15% of all lower extremity injuries occur in athletes 14 years of age and younger.  Meniscal injury is rare in the skeletally immature patient but become more common as adolescence proceeds.  Of peripheral-third tears 80-90% heal successfully.  Meniscectomy was only 27% successful.  Medial -shelf syndrome can occur in the young patient, about half are sports-related, the treatment of choice is complete excision, mild symptoms recur.  Although patellofemoral pain problems are common adolescents through middle-aged patients, they are rare in the child.  The pain is commonly cause by relative quadriceps dysplasia treated with extension exercise routine and rest.  Osgood-Schlatter disease is an avulsion injury of the tibial apophysis or a traction of apophysitis with heteropic bone formation as a result of microfractures of the tibial tubercle.  Patellar sleeve fracture is an avulsion of a fracture, usually as the result of forceful extension. Osteochondritis dissecans of the patella usually occurs in persons more than 16 years old but can occur in those 13 years or younger.  In the fragmented or loose lesion, curettement is the treatment of choice.   5% of osteochondritis dissecans occur in the knee of young male athletes.  In skeletally mature patients surgery is more often indicated.  Ligament injuries account for less than 1% of knee injuries in skeletally immature patients.  Distal femoral physeal injury is associated with a much higher incidence of growth discrepancy than injuries in other anatomic areas.  A leg-length discrepancy of 1 cm or more occurs in 40-60% of patients with physeal injury when the fracture is displaced more than half the diameter of the bone and is not reduced.   Intercondylar eminence fracture is usually seen in children under 15 years of age, 30% of these in falls. It is a cause of anterior laxity in the adolescent and child.  Most popliteal cysts will disappear without surgery and those removed may recur.  Hip problems, flu and gonococcal infection, must be ruled out and tumors can be a knee problem (Sullivan '90: 203-204 173-183).

Injuries to the leg, ankle and foot are common.  Acute bone injuries consist primarily of fractures and dislocations, but the locations and the complications of fractures differ among children, adolescents and adults. A proximal metaphyseal tibial fracture with intact fibula is common in children.  Overgrowth problems of the tibia  or fibula resulting limb-length discrepancy are not as common as those in the femur.  The leg should be protected in a short or long cast depending on the severity of the fracture.  Fractures of the metatarsals and phalanges typically occur when one child jumps on another child's foot.  Children's foot fractures typically heal rapidly (three to four weeks) rather six weeks needed for normal bone healing.  Achilles tendinitis and shin splints occur in teenagers as much as they do in the adult.  Preferred treatment is local anti-inflammatory measures, such as salicylate cream, athlete's foot crème and hydrocortisone crème.  15% of the population have flat feet.  Hallux valgus (hammertoe) in the adolescent differs from that in the adult because the degree of valgus of the great toe is usually less (Sullivan '90: 187-197).  Metatarsus adductus is a flexural deformity of the foot related most commonly to intrauterine positioning.  Flexible deformities, that impair movement past the midline, can be managed with stretching exercises (Burns et al '00: 1163). The human foot is composed of several small bones like the hand. These bones therefore are scarcely ever broken, unless the skin at the same time be wounded by some sharp and heavy body.  If any bone be moved from its place, or a joint of the toes be luxated, or any of the bones of the part called the tarsus be displaced, it must be forced back again to its place as described with regard to the hand; and is to be treated with cerate, compresses, and bandages, like the fractures, with the exception of the splints; and is to be secured tightly in the same way, and the bandages renewed on the third day; and the patient thus bandaged should return the same answers as in fractures, as to the bandages feeling tight or slack. All these bones recover perfectly in twenty days. 
Osteochondroses are characterized by disorderly endochondral ossification of the epiphysis.  Legg-Calvé-Perthes disease and Kienbock's disease are avascular in origin.  Freiberg's disease involves collapse of the articular surface and subjacent bone of the metatarsal head as the result of avascular insult of unknown cause.  It is more common in females and is diagnosed most frequently in children 12 to 15 years of age, although it has been reported in patients as young as 10 years of age and in adults.  The clinical presentation involves pain in the forefoot on weight-bearing or at the extremes of joint motion.   Panner's disease involve the capitellum of the distal humerus and the average age at diagnosis is 8 years and is more common in boys than girls.  Ostochondritis of the elbow involves primarily the articular surface and results from osteonecrosis of the adjacent bone.  Elbow pain typically occurs with activity and subsides with rest.   Treatment consists of immobilization (Burns et al '00: 1155-1156). 

Treatment of slipped capital femoral epiphysis is aimed at preventing further slippage. Thus, the goal is no weight bearing and avoiding flexion of the hip as in wheelchair use.  Once the growth plate closes contact sports may be resumed.  A painful antalgic limp is common in both slipped capital femoral epiphysis and Legg-Calve'-Perthes (LCP) disease. Obese pre-adolescent males are at risk for development of slipped capital femoral epiphysis (Burns et al '00: 1155).  Legg-Calve-Perthes disease is a condition in which avascular changes develop in the ossification center of the proximal femur usually in children 6 to 9 years more commonly in boys than girls.  Patients have limited abduction and internal rotation of the involved hip and there is bilateral involvement in 10% of cases.  Catterall categorized the extent of involvement of the femoral head in a prognostically significant classification.  Catterall type I changes involve decreased bone density at the anterolateral quadrant of the ossification center of the proximal femur, are not associated with collapse an may be synonymous with so-called Meyer's dysplasia.  These changes are not clinically important.  In Catterall type II hips, the area of radiographic change is similar to that in type I hips but fragmentation and collapse occur, there is pain and range of motion becomes limited.  Catterall type III hips involve three-fourths of the volume of the proximal ossification center.  Type IV changes involve the entire femoral head.  Both type iII and type IV hips are associated with an increased incidence of subsequent hip deformity and poor outcome (Sullivan '90: 211-215).

Osteochondritis dissecans is a softening and disintegration of the joints.  Causes may include separation of an abnormal ossification area within an epiphysis, genetic predisposition, ischemia and  trauma.  Osteochondritis dissecans of the knee occurs in either he lateral or the medial femoral condyles.  The usual age at diagnosis is 13 years (9-18).  70% are males.  62% of lesions occur at the lateral aspect of the medial femoral condyle, with 22% at the central portion of the lateral femoral condyle and 16% in the patella.  Multiple lesions including both knees, hips and elbows are associated with dwarfism and may be inherited.  Köhler's disease is a painful condition of childhood involving  osteochondritis dissecans of the tarsal navicular.  Buschke's disease, or oseochondritiso of the tarsal cuneiform, is rare.  Kienböck's disease is osteonecrosis of the lunate and is more common in the dominant writs of boys.   Non-articular osteochondroses are subdivided into those occurring at a tendon's attachment to bone (for example at the epicondyles at the elbow or the medial malleolus), and those occurring at impact (for example, at the calcaneous in Sever's disease).  Blount's disease is characterized by severe bowing of the legs, and plantar fasciitis is associated with painful heels Tenderness over the tibial tubercle may be sign of Osgood-Schlatter disease (Gundy '01:1693) in 14 to 15 year old adolescent boys active in sports.  In children whose knee pain result from direct contact with the tibial tubercle, the problem is usually self-limited and only requires a knee pad to protect the tender tibial tubercle in contact sports.  When knee pain occurs during running and jumping these activities should be restricted for seven to ten days and this usually results in relief of acute symptoms.  Complications include complete avulsion of the patellar tendon through the anterior aspect of the tibular tubercle and premature fusion of the anterior aspect of the proximal tibial physis with the resultant genu recurvatum.  Osgood-Schlatter's is a benign condition resulting from over use and is best treated with rest and supportive therapy with ice and NSAIDs (Burns et al '00: 1160).  Surgical intervention is rarely needed for children, but has been recommended when skeletally mature patients have persistent pain with non-fused ossicles anterior to the tibial tubercle.  Simple excision of ossicles has been as successful as the more complicated drilling of the tibial tubercle (Sullivan '90: 220-224).

Observing the patella can be helpful in differentiating internal tibial torsion from internal femoral torsion.  The patella will rotate inward if the problem is above the knee.  There is also general ligamentous laxity in other areas (fingers, elbows) associated with internal tibial torsion (Burns et al '00: 1157).  Singing-Larsen-Johannson disease has been reported in adolescents who have anterior knee pain when running, climbing or kneeling.  There is tenderness to palpation at the inferior pole of the patella.  Epicondylar osteochondroses involves ligamentous attachments to bone typified by the medial epicondylosis of the distal humerus.  Boys between the ages of 9 and 14 may have pain the medial aspect of the elbow.  In addition to localized pain at the medial epicondyle of the distal humerus, compression of the ulnar nerve may occur because of repetitive microtears of the arcuate aponeurosis.  Little League elbow or epicondylitis is a result of repetitive forearm supination and pronation.  The goal is to prevent injury by reducing the repetitive motion – e.g. pitching (Behrman et al '02: 853).  Sever's disease is nonarticular osteochondroses at the calcaneus.  Pain is worse with sports and all demonstrated weakness of dorsiflexion of the ankle and heelcord contracture.  Average age at diagnosis was 11 years in boys and 8 years in girls.  64% of patients were boys.  After two months are treatment involving heelcord stretching and strengthening of the dorsiflexor of the ankle, as well as the use of inserts or hell cups 84% of patients had improved and were able to resume sports. Sever's disease is though to be secondary to overuse and stresses imposed by accelerated growth.  Physeal osteochondroses have been reported in long bones (Blount's disease) and in vertebrae (Scheuermann's disease).  Blount's disease, or tibia vara, typically appears as an overweight toddler with severe bowing of one or both legs in the first two years of life. Infantile tibia vara has an abrupt angulation at the proximal tibia with marked varus of the knee and occasional overgrowth of the distal femur.  Typically, the deformity is noted during the second or third year of life with rapid progression.  Treatment frequently involves early osteotomy of the proximal tibia and fibula as well as osteotomy in combination with epiphysiodesis of the lateral tibial and proximal fibular physes.  Complications can result from inadequate correction of the deformity.  In a two year old 20 degrees of varus is sufficient to produce forces that retard physeal growth.  In a 5 year old child 10 degrees of varus constittues borderline deformity.  Adolescent tibia vara becomes apparent after 9 years of age.  The condition tends to be unilateral.  Patients are usually very tall and obese.  Once lateral instability of the knee is detected, sports activities must be restricted or bracing must be initiated.  

Scheuermann's disease is a wedge shaped deformity of one or more vertebrae.  Radiography reveals irregularities of the end plates, narrowing of the disk spaces, increased thoracic kyphosis, and at least 5 degrees of vertebral wedging.  When dorsal-lumbar kyphosis occurs, there is flattening of the lumbar lordosis with a secondary lordotic deformity above the kyphosis into the thoracic spine.  Treatment depends on the existence of back pain, neurologic compromise or cosmetic concern.  Dorsal kyphosis of less than 50 degrees is rarely symptomatic or of cosmetic concern.  When a child or adolescent has a kyphotic curve in excess of 50 degrees then bracing and exercises may be treatment options.  Surgical treatment requires anterior release of the anterior longitudinal ligament and resection of the disks, followed by posterior stabilization and correction of the deformity with compression, Harrington rods and bone grafting (Sullivan '90: 224-230).

Stress fractures occur less frequently in children than in adolescents or adults.  One study revealed that 9% occurred in children 15 years old or younger, 32% in adolescents 16 to 19 years old, and 59% occurred in adults 20 years of age and older.  In 94 pediatric cases, the tibia was involved in 51% of of stress fractures, the fibula in 20% and the femur in 3%.  In adults the tibia was involved in 5%, however metatarsal involvement was more common with 14% of adults compared with 2% in children, and spinal involvement was less common (less ta 1% in adults compared with 15% in children.  Stress fractures most often result from abnormal stresses on normal bone.  Bone diseases such as osteogenesis imperfecta, metabolic disorders such as rickets, neurological disorders such as myelomeningocele and paraplegia, and other conditions such as post-irradiation changes can decrease the resistance of a bone to fracture.  When increased loading is applied to a bone, through exercise or work, its strength does not start to increase until after the 14th day.  If loading is kept constant, the bone continues to increase in strength from the 14th to the 28th day.  Muscle strength can increase within two weeks of the onset of a training program, faster than bone (Sullivan '90: 230-236).  Calcium is a major component of bone mineralization.  The amount of calcium needed to sustain bone mineral integrity varies with age, stage of development, growth rate (and body fat).  In the United States, the National Academy of Sciences recommends 800 mg/day for children and 1,200 mg/day for adolescents.  The World Health Organization recommendations are much lower, 400 to 500 mg/day for children and 600 to 700 mg/day for adolescents.  The best dietary sources of calcium are dairy products, fish, almonds, broccoli, navy and soy beans (Sullivan & Grana '90).  Vitamin D that can be derived from ½ hour of sunlight or fortified milk helps with calcium absorption.  Phosphorus is the other major component but it is so plentiful in animal products that multivitamin manufacturers do not put it in, even many vitamins for vegans omit phosphorus that can only be found in mushrooms, soy, and mung beans.  Calcium + vitamin D + phosphorus = apatite.
6.5 Nutrition
Breast milk is the most desirable complete food source for the first 6 months.  It is nutritionally superior, bacteriologically safe, least allergenic and full of anti-infectious factors and immune cells.  Breast feeding promotes good tooth and jaw development, it is more convenient and cost effective and it promotes close mother-infant contact.  Optimal breast feeding is attained on a demand feeding schedule.  Formula intake varies per infant but averages 4 oz. six times per day at 1 month to 4.2 oz five times per day at 6 months when solid foods are introduced  Milk (and later strained foods are the primary source of water for infants.  Solids are not recommended before 4 to 6 months largely because of the protrusion or sucking reflexes and the immaturity o the gastrointestinal tract and the immune system.  Breast milk or formula is the primary source of nutrition for 6 to 12 months, although solid foods should be added.  Solid foods are added as follows: 5 to 6 months cereals and fruits, 6 to 7 months vegetables, cow milk (children who drink cow milk under age 6 months get iron deficiency anemia) and meats, 7 to 8 months egg yolk, 8 to 9 months egg white, some recommend holding this until 1 year.  Weaning from breast or bottle to a cup should be gradual.  Honey is discouraged because it may be a source of infant botulism (Muscari '01: 306).   

Water requirements average 125 to 150 mL/kg/d during the first 6 months, and 120 to 135 mL/kg/d during the second 6 months of life.  The sources of water are milk and food.  Most strained foods are 75% to 85% water.  Recommended protein requirements are 2.2 g/kg/d for first 6 months then 2.0 g/kg/d for the second 6 months.  During infancy, 30% to 60% of energy intake should be supplied by carbohydrates.  Approximately 37% of the calories in human milk and 40% to 50% of the calories in commercial formula come from lactose or other carbohydrates.  Infants should consume a minimum of 3.8 g/kcal and a maximum of 6 g/100 kcal of fat (30% -54% of calories).  Fat is necessary for neural development.  Vitamins are essential for the regulation of metabolism and efficient use of carbohyudrates, fats and proteins.  Breast milk and fortified formulas usually meet infant needs.  Vitamin requirements for infants 0 to ½ year old / ½ to 1 year old , in milligrams, are: Vitamin A 375 mg / 375 mg, Vitamin D 7.5 mg / 10 mg, Vitamin E 3 mg / 4 mg, Vitamin K 5 mg / 10 mg, Vitamin C 30 mg / 35 mg, Thiamin 0.3 mg / 0.4 mg, Riboflavin 0.4 mg / 0.5 mg, Niacin 5 mg / 6 mg, Vitamin B6 0.3 mg / 0.6 mg, Folate 25 mg / 35 mg, Vitamin B12 0.3 g / 0.5 mg.  Mineral intake is typically adequate, except for fluoride and iron.  The optimum daily recommendation of fluoride for infants is 0.25 mg/d with supplementation starting at age 6 months.  Full-term infants should have adequate maternal iron stores up to 4 to 6 months of age.  Both breast-fed and formula-fed infants should receive additional iron source by age 6 months.  The daily recommendation for iron is 6 to 10 mg.  The daily recommendation for calcium is 400 to 600 mg.  The Recommended Daily Allowance (RDA) for infants 0 to ½ year / ½ to 1 year is: Calcium 400 mg / 600 mg, Phosphorus 300 mg / 500 mg, Magnesium 40 mg / 60 mg, Iron 6 mg / 10 mg, Zinc 5 mg / 5 mg, Iodine 40 mg / 50 mg, Selenium 10 mg / 15 mg (Muscari '01: 304-306).

Growth rate slows for toddlers.  Water requirement averages 100 to 115 L/kg/d.  Recommended protein requirement is 1.3 g/kg.  Toddlers should consume a minimum of 102 kcal/kg.  Vitamin requirements for toddlers age 1 to 3 years are as follows in milligrams: Vitamin A 400 mg, Vitamin D 10 mg, Vitamin E 6 mg, Vitamin K 15 mg, Vitamin C 40 mg, Thiamin 0.7 mg, Riboflavin 0.8 mg, Niacin 9 mg, Vitamin B6 1.0 mg, Folate 50 mg, vitamin B12 0.7 mg.  Iron, calcium and phosphorus may be deficient.  The RDA for minerals, in milligrams, for toddlers age 1 to 3 years is: Calcium 800 mg, Phosphorus 800 mg, Magnesium 120 mg, Iron 10 mg, Zinc 10 mg, Iodine 70 mg, and Selenium 20 mg.  By 12 months most toddlers are eating the same foods as the rest of the family.  At 18 months, many are picky eaters and prefer to feed themselves in small portions of appetizing foods.  Children under 2 years of age should not receive low-fat milk because they need the extra fat and calories for energy, growth, and central nervous system development (Muscari '01: 306, 307).

Preschooler water requirements average 100 mL/kg/d for children 3 to 4 years and 95 mL/kg for children 4 to 6 years.  Recommended protein requirement is 3 g /kg/d or about 30 to 36 g daily.  Preschoolers should consume 90 to 100 cal/kg/d or approximately 1250 to 1600 cal/d.  Vitamins A and C may be lacking due to inadequate fruit and vegetable intake.  Vitamin requirements for 4 to 6 years olds are: Vitamin A 500 mg, Vitamin D 10 mg, Vitamin E 7 mg, Vitamin K 20 mg, Vitamin C 45 mg, Thiamin 0.9 mg, Riboflavin 1.1 mg, Niacin 12 mg, Vitamin B6 1.1 mg, Folate 75 mg, Vitamin B12 1.0 mg. The RDA for minerals for 4 to 6 year olds is: Calcium 800 mg, Phosphorus 800 mg, Magnesium 120 mg, Iron 10 mg, Zinc 10 mg, Iodine 90 mg, and Selenium 20 mg.  Schoolers like food that is attractive, mildly flavored, whole, plain and separated into identifiable sections.  They do not like casseroles or creamed foods, but they do like pizza and spaghetti (Muscari '01: 307, 308).

Schoolager water requirements avearge 95 ml/kg/d for children for children 6 to 7 years olds, 90 ml/kg/d for 7 to 11 year olds and 50 mL/kg/d for 11 to 12 year olds.  Recommended protein requirement is 1g/lb or 36 to 40 g/d.  Schoolagers should consume a minimum of 80 cal/kg/d until age 10.  By age 10 boys need 45 cal/kg/d, girls need 38 cal/kg/d.  Vitamin C needs may not be adequately met and vitamin A may be deficient.  Vitamin requirements for 7 to 10 year olds are: Vitamin A 700 mg, Vitamin D 10 mg, Vitamin E 7 mg, Vitamin K 30 mg, Vitamin C 45 mg, Thiamin 1.0 mg, Riboflavin 1.2 mg, Niacin 13 mg, Vitamin B6 1.4 mg, Folate 100 mg, Vitamin B12 1.4 mg. Iodine and iron may be deficient.  The RDA for minerals for 7 to 10 year olds is: Calcium 800 mg, Phosphorus 800 mg, Magnesium 170 mg, Iron 10 mg, Zinc 10 mg, Iodine 120 mg, Selenium 30 mg.  At home the child should eat what the famiy eats and these meals should be healthy.  Children rarely eat properly at school.  When junk food is eaten both at home and at school, children eat too much sugar, salt, fat and cholesterol.  They can have elevated cholesterol levels and by adolescence, can have signs of atherosclerosis (Muscari '01: 308, 309).

Adolescent water requirements average 50 ml/kg/d for children 11 to 19 years old and 30 ml/kg/d for those over 19 years.  Recommended protein requirement is 45 to 56 g/d.  Adolescent females between 11 and 14 years should consume 2,200 cal/d, males of that age should consume 2,700 cal/d.  Adolescent females between 15 and 18 years need 2,400 cal/d, males of that age, 3,000 cal/d.  For adults normal is 2,400 cal/d for males and 2,000 cal/d for females.  Rate of physical growth, sexual maturation and activity must be considered before determining caloric needs.  Pregnant adolescents require more calories.  Inadequate intake of folic acid, vitamin B6, and vitamin A may be noted, especially in females and adolescents from lower socioeconomic groups.  Vitamin requirements for male and female age groups 11-14 yrs / 1-18 yrs / 19-24 yrs are: Vitamin A 1,000 mg for all males and 800 mg for all females. Vitamin D 10 mg for both sexes at all ages.  Vitamin E 10 mg for boys and 8 mg for girls of all ages.  Vitamin K males 45 mg / 65 mg / 70 mg females 45 mg / 55 mg / 60 mg.  Vitamin C males 50 mg / 60 mg / 60 mg females 50 mg / 60 mg / 60 mg.  Thiamin males 1.3 mg / 1.5 mg / 1.5 mg females 1.1 mg for all ages.  Riboflavin males 1.5 mg / 1.8 mg / 1.7 mg females 1.3 mg for all ages.  Niacin males 17 mg / 20 mg / 19 mg females 15 mg for all ages.  Vitamin B6 males 17 mg / 2.0 mg / 2.0 mg females 1.4 mg / 1.5 mg / 1.6 mg.  Folate males 150 mg /  200 mg / 200 mg females 150 mg / 180 mg / 180 mg.  Vitamin B12 2.0 mg for males and females of all ages.  Calcium requirements increase, and females are susceptible to decreased calcium and zinc intake, as well as iron deficiency anemia due to menses and dieting.  The RDA for minerals is: Calcium 1,200 mg for males and females of all ages.  Phosphorus 1,200 mg for males and females of all ages.  Magnesium males 270 mg / 400 mg / 350 mg females 280 mg / 300 mg / 280 mg.  Iron males 12 mg / 12 g / 10 mg female 15 mg for all ages.  Zinc males 15 mg for boys of all ages, 12 mg for girls of all ages.  Iodine 150 mg for boys and girls of all ages.  Selenium males 40 mg / 50 mg / 70 mg females 45 g / 50 mg / 55 mg. An adolescent's daily intake should be balanced among the foods in the pyramid.  Milk (calcium) and protein are needed in quantities to aid in bone and muscle growth. Common dietary excesses include calories, sugar, fat, cholesterol and sodium.  About 18% to 22% of adolescents are obese (Muscari '01: 309-311).  

About 14 million Americans choose vegetarian diets for either religious, health, ethical or philosophical reasons.  Parents who choose a vegetarian diet must not foist it upon their children without professional guidance.  Nutritional deficiencies from a vegan diet can be avoided by body fat.  A vegan diet and Olympic training might cure Down syndrome by treating the metabolic disorders and congenital heart defect.  A vegan consumes only plant-based foods, all animal products are avoided, a vegan diet is not recommended for growing children, who need fat, protein, iron, calcium and phosphorus to grow.  Fruitarians consume only raw fruits, nuts and berries, that do not contain all the necessary nutrients and can only be used on a short term basis.  Macrobiotic diet consists of brown rice, fruits, vegetables and pulses.  Lacto-vegetarian diet includes dairy products with vegan diet.  Ovo-lacto—vegetarian diet includes diary products and eggs with vegan diet.  Pollo-vegetarians consume eggs and poultry.  Pesac-vegetarians also consume seafood.  Vegetarians have a lower intake of saturated fats, higher dietary fiber and higher antioxidants.  Health risks of vegetarianism are iron deficiency anemia, vitamin B12 deficiency, vitamin D deficiency, and rickets.  Sources of protein are rice and beans (mixed the make a complete protein), soy beans, tofu, miso (fermented bean paste), nettles and animal products including honey.  Honey may contain C. botulinum spores and should not be given to infants less than one year old, the risk of infant botulism is potentially life threatening (Behrman et al '02: 400). Sources of iron are dark green leafy vegetables, nettles and animal products.  Sources of calcium are cruciferous vegetables and dairy products.  Sources of phosphorus are mushrooms, soy and mung beans and animal products.  Multivitamins, even multivitamins advertised for vegans, often omit phosphorus, because it is so plentiful in animal products, but very difficult to get from vegetable sources.  Calcium + phosphorus = apatite for the mineralization of bones, teeth, skin, and hair (Muscari '01: 304)
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Water is found in water, formula, milk, fruit juice, fruits, and vegetables.  Water is a component of blood, lymph and body secretions; regulates body temperature; dissolves nutrients and allows them to pass through the intestinal wall.  Aids in digestion and transports wastes for elimination.  Symptoms of a deficit in water are dehydration depending on severity, dry mucous membranes, poor skin turgor, prolonged capillary refill, increased pulse and decrease blood pressure.  Infants are at greatest risk for water loss. Proteins are found in meat, poultry, fish, dried peas and beans, eggs, nuts, cheese and milk.  Whole grains are incomplete and require combination with animal protein.  Rice and beans make a complete protein. Proteins build, maintain and repair body cells, maintains pH of blood, acts as buffer, regulates osmotic pressure, essential for nitrogen balance.  Protein constitutes part of enzymes, some hormones, body fluids, antibodies, hemoglobin and plasma proteins.  Energy source when carbohydrates and fats are unavailable.  Protein-calories malnutrition (PCN) can result in growth failure, edema, fatty liver, changes in hair texture, apathy and anorexia.  Protein and amino acid deficiencies usually follow other dietary deficits.  Stress and disease can deplete protein and nitrogen, contributing to tissue wasting.  Carbohydrates are found in fruit, vegetables, bread, rice, pasta, dried beans, corn, cereals, sugar, candy, jams and jellies, syrup and honey.  Carbohydrates supply energy and form ATP so protein can be used for growth, cell maintenance, and metabolic processes.  Supplies fiber (complex carbohydrates) for elimination regulation.  Assists in fat use.  Maintains body temperature.  Inadequate fiber intake leads to constipation and can play a role in hypercholesterolemia.  Fats are found in animal fats, vegetable oil, butter, margarine, shortening, salad dressing, mayonnaise, milk and milk products and nuts.  Fats constitute part of the structure of every cell, they provide concentrated energy source and essential fatty acids and aid in the control of cell permeability.  Fats are necessary for the absorption of fat-soluble vitamins (A, D, E, K).  Adipose tissue is maintained to insulate and protect organs from trauma and nourish the bones and body as needed.  Fat is a component in thromboplastin, which aids in blood clotting.  Fat provides a reserve supply of phosphate ions.  Deficits in fats can result in decreased absorption of fat-soluble vitamins.  Decreased fat stores can lead to decreased estrogen and amenorrhea.  Inadequate at supply can affect myelinization in children under age 2 years (Muscari '01: 297, 298).

Vitamin A (retinol) is found in fortified milk, carrots, dark green, leafy vegetables, orange-colored fruits sweet potatoes, eggs, fish, and liver.  It assists in formation, maintenance and repair of hair, skin and mucous membranes.   Aids in vision, forms visual purple, thus promoting healthy eye tissue and adaptation to dim light and night.  Increases resistance to infection.  Decreases risk of cancer in thyroid, lungs esophagus and bladder.  Promotes cellular differentiation and growth and reproductive and immune system functioning.  Vitamin A deficiencies can result in night blindness, corneal lesions anorexia, dry skin, and increased susceptibility to infections.  Keratinization of epithelial cells of respiratory tract is possible.  Vitamin D is found in fortified milk, fish liver oil, salmon, tuna, egg yolk, liver and bone meal, it is also absorbed from half an hour of exposure to sunlight through the skin.  It regulates and promotes intestinal absorption of calcium and phosphorus.  Promotes bone mineralization and tooth formation.  Deficit can cause rickets or bone malformations, delayed dentition, and inadequate bone mineralization.  Vitamin E is found in liver, vegetable oils, wheat-germ, whole-grain cereals, rice, oats, brewer's yeast, peanuts, sweet potatoes, and leafy vegetables.  It is essential in cellular respiration.  Maintains tissues, prevents abnormal fat breakdown in tissue, and assists in formation of red blood cells and muscles.  Protects against radiation exposure, functions in the reproductive system and prevents build up of cholesterol plaque and blood clot formation.  Deficits can lead to dermatitis and macrocytic anemia in infants, neurologic defects can occur with severe malabsorption.  Vitamin K is found in liver, lean meats, green leafy vegetables, carrots, potatoes, wheat germ.  Half of the vitamin K in the body is synthesized by intestinal bacteria as K2.  It is essential for the synthesis of blood-clotting factors (prothrombin, factors VI, IX, X).  Stimulates coagulation proenzymes II, VII, IX, X.  Deficits may result in coagulation defects (Muscari '01: 297, 298).

Vitamin C is found in citrus fruits, cantaloupe, mango, strawberries, raspberries, tomatoes, broccoli, raw leafy vegetables, nettles and sweet peppers.  It forms collagen that strengthens blood vessels, hastens wound healing and fractures, and increases resistance to infection.  Aids in the development of teeth, bones, gums, skin, muscles and blood vessels.  Aids in iron and folic acid metabolism, and normalizes body cholesterol.  Decreases risk of esophageal and stomach caner.  Prevents scurvy.  Vitamin C deficiency results in cracked lips, bleeding gums, slow wound healing easy bruising, and scurvy may occur with prolonged deficits.  Vitamin B1 (thiamine) is found in lean meat, pork, liver, fish, dried yeast, milk, whole grains, enriched cereals and breads, soy beans, and brown rice.  It is part of a coenzyme to promote use of carbohydrate and protein and energy release.  Reduces fatigue and weakness and promotes normal appetite.  Contributes to functioning of nerves, muscles, and the digestive system.  Prevent beriberi.  Vitamin B2 (riboflavin) is found in organ meats, poultry, milk and milk products, enriched breads and cereals, yogurt, egg yolk, green leafy vegetables soybeans, peas, beans, nuts, wheat germ, brewer's yeast.  It is essential for building and maintaining body tissues, antibodies and red blood cells and for the use of oxygen in cells.  Promotes carbohydrate, fat and protein metabolism.  Promotes healthy skin, eyes, lips and mucous membranes.  Prevents eye sensitivity to light.  Deficits can result in seborrheic dermatitis, oral-buccal cavity lesions, dimness of vision scrotal and vulval skin changes, and normocytic anemia.  Vitamin B6 (pyridoxine) is found in liver, fish, meats, whole-grain cereals and breads, soybeans, nuts, brown rice, bananas, sweet and white potatoes, and green leafy vegetables.  It is a coenzyme in the basic reactions of amino acid, fat metabolism and protein metabolism.  Is involved in the formation of neurotransmitters and assists in the formation of red blood cell, antibody and hormone.  Helps maintain balance of soium and phosphorus and the metabolism of iron and potassium.  Deficiency is usually seen in combination with other B vitamin deficiencies.  Deficits can lead to dermatitis, anemia, neurologic symptoms, including seizures, abdominal distress in infants.  Vitamin B12 (cyanocobalamin) if found in organ meats, lean meats, poultry, fish, sea vegetables (kelp), eggs, milk, cheese, and brewer's yeast.  It is essential for all blood cell production, the synthesis of nucleic acids, metabolism of certain amino acids, protein, carbohydrate, fat, and normal cell function (especially bone marrow, intestinal tract, and central nervous system cells.  Deficiencies can result in sore tongue, weakness, neurologic symptoms, and megaloblastic anemia can occur with deficits (Muscari '01: 299-301).

Niacin is found in meat, poultry, fish, whole grains, peanuts, fortified breads and cereals, licorice root, and alfalfa.  It is essential for tissue respiration and the formation of certain hormones and nerve regulating substances.  Part of a coenzyme in fat synthesis, protein use, glycosis, use of carbohydrates, and release of energy.  Promotes healthy skin, nerves, digestive tract, and blood vessels.  Deficits can result in dermatitis, inflation of mucous membranes, indigestion, diarrhea and pellagra.  Folate (folacin, folic acid) is found in dark green, leafy vegetables, organ meats, root vegetables, dried beans, whole grains, salmon, oysters, watermelon and cantaloupe.  It is essential for amino acid metabolism and nucleic acid synthesis and red blood cell formation.  Acts with B12 in making genetic material.  Prevents anemia.  Deficits can lead to poor growth, glossitis, gastrointestinal disturbances, and megaloblastic anemia in severe cases . There is an increased risk of neural tube defects in fetuses of folate-deficient mothers.  Biotin is widespread in foods, cereal, egg yolks, soy flour and liver.  It is needed for the metabolism of carbohydrates, fats, and proteins.  Deficits can lead to fatigue, depression, weight loss, nausea, vomiting, hair loss and rashes.  Pantothenic acid is widespread in foods, animal foods, whole grains and legumes.  It is needed for the metabolism of carbohydrates, fats and proteins.  Deficits can cause fatigue, numbness and tingling in hands and feet and gastrointestinal problems (Muscari '01: 300, 301). 

Calcium is found in milk and milk products, shellfish, bone meal, dark green, leafy vegetables, whole grains, nuts, legumes, egg yolk, and tofu.  In conjunction with phosphorus it builds bones and teeth and aids in blood clotting.  Necessary for nerve transmission, heart function, muscle contraction and relaxation, and cell wall permeability.  There is an increased risk for fractures and decreased bone strength with a deficit.  Phosphorus is found in milk and milk products, meats, seafood, whole grains, wheat germ, nuts, egg yolk legumes  Aids in formation of nucleic acids and works with vitamin D and calcium to build and maintain healthy bones teeth and cell membranes.  Deficit results in weakness, malaise, anorexia, bone loss, and pain.  Magnesium is found in whole grains, cereals, citrus fruits, green leafy vegetables, dried peas and beans, soybeans, milk and meat.  It is an essential intracellular fluid cation.  Promotes nerve and muscle tissue and function.  Is a component of teeth and bones and an activator and coenzyme in carbohydrate, protein and fat metabolism.  Deficits may cause irritability, nausea, and muscle weakness.  Iron is found in organ and red meats, fish, poultry, dried peas and beans, enriched whole grain cereals and breads, dark green leafy vegetables, nuts and dried fruits.  It is essential for hemoglobin and myoglobin formation.  Promotes growth, aids tissue respiration and protein metabolism.  Is used by cells as component for oxidation of glucose in the production of energy.  An iron deficiency can lead to anemia, dietary iron deficiency is the most common cause childhood non-infectious diarrhea worldwide.  Zinc is found in organ and red meats, seafood, eggs mushrooms, soybeans and wheat germ.  It is necessary for adequate digestion and respiration and important for sensory functioning, normal growth, sexual functioning, and wound healing.  Is a component of insulin, serum proteins, reproductive fluids, bone, muscle, eyes, hair, teeth and liver.  Aids in healing and resistance to infection.  A zinc deficiency interferes with immune functioning and can lead to growth retardation, anorexia and skin changes (Muscari '01: 301, 302) 

Iodine is found in seafood, iodized salt, kelp, and leafy green vegetables.  It is necessary for thyroid gland to control cell activities and metabolism.  Synthesizes thyroxine.  Thyroid dysfunction, including goiter, cretinism and mental retardation can be caused by an iodine deficiency.  Selenium is found in seafood, organ and red meat, wheat germ, and whole grains.  It is a cofactor in cell oxidation enzyme systems and a constituent of factor III, which acts with vitamin E to prevent fatty liver.  Preserves tissue elasticity and protects against heart disease.  Deficits can lead to muscle weakness and pain and cardiomyopathy in young children.  Copper is found in organ and lean meats, seafood, nuts, legumes, raisins, cocoa, ad food coked in copperware.  It absorbs and transports iron, and is a component of many enzymes necessary for the development and maintenance of skeletal, cardiovascular and central nervous system. Copper deficiency can lead to growth impairment, bone loss, anemia and neutropenia.  Manganese is found in whole grains, green leafy vegetables, legumes, nuts, grapefruit, egg yolk, coffee and tea.  It is necessary for brain function and skeletal formation.  Is an enzyme activator for urea formation, protein and fat metabolism, glucose oxidation, and synthesis of fatty acids.  Maintains sex hormone production.  Manganese deficiency may be related to growth retardation.  Sodium is found in table salt, seafood, baking powder and baking soda, milk, cheese, turnips, string beans, coconut, processed foods, cereals, and snack foods.  Sodium is a major extracellular cation.  It maintains normal fluid level and osmotic pressure in cells.  Promotes acid-base balance, acts with potassium, magnesium, and chlorine.  Buffer carbon dioxide and ketones.  Transmits electrochemical impulse in muscle, resulting in contraction.  Promotes cell permeability and absorption of glucose.  Sodium deficiency results in hyponatremia that includes apathy, weakness, nausea, weak pulse, decreased blood pressure and lethargy.  Potassium is found in lean meats chicken, bananas, oranges, dried fruits, potatoes, spinach, legumes, skim milk and sunflower seeds.  It is a major intracellular fluid cation. Controls activity of heart, muscles, nervous system, and kidneys.  Promotes acid-base balance.  Is necessary for glycogen formation and protein synthesis.  Regulates neuromuscular excitability and muscle contraction.  Potassium deficits, hypokalemia, can lead to cardiac dysrhythmias and death, fatigue, muscle weakness and cramps, apathy, drowsiness, tachycardia or bradycardia, cardiac arrhythmias and gallop.  Fluoride is found in natural supply in water in some parts of the United States, fluorinated water, seafood, bone meal, and tea.  Prevents dental caries and promotes bone health.  A fluoride deficiency can lead to dental caries.  Chromium is found in whole grain cereals, meat, liver, wheat germ, drinking water in some parts of the United States.  It increases effectiveness of insulin.  Stimulates enzymes in metabolism and synthesis of fatty acids, cholesterol and protein.  A chromium deficiency may relate to impairment of glucose tolerance.  Molybdenum is found in breads, cereals, milks and beans.  It aids in enzyme function.  Effects of a deficiency are unknown (Muscari '01: 302, 303).
6.6 Exercise
For both children and adults fitness promotes health and well-being and can contribute to academic achievement.  In grades 1 to 4 97% of children are enrolled in physical education, 36% participated on a daily basis and 37% participated one day a week or less.  Currently there are state-mandated requirements in physical education in 41 states, but 60% of those programs require less than 300 hours of physical education for kindergarten through 12th grade.  Less than 3% of total instructional time for educational activities is spent on physical eduction. Only about 30% of children engage in vigorous fitness activities, such as school athletic programs, and 50% of parents are engaged in no vigorous fitness activities.  On the average, parents spend less than one day a week in vigorous physical activities.  At the same time, the children spend two hours per weekday and 3.5 hours per weekend day watching television.  In the past 100 years there has been tremendous growth in the number of schools and organizations supporting youth and amateur.  A 1984 study by the American Athletic Union reported that only 36% of schoolchildren met the criteria of average fitness and 40% of 6 to 15 year olds could not touch their toes (Sullivan & Grana: '90: 95, 101, 82).  Cross-country running 3-100 miles daily, after warming up with 50-100 crunches and 50-100 push-ups daily fulfills the Marine Corp physical fitness test (pft).  Injuries are a limiting factor in other sports and labors, such as 3-20 pull-ups for men with two weeks of unspecific chest pain from a ripped pectoral muscle, the 15 second arm hang for women is safe.  Small children and obese people can do sets of 25 crunches and push-ups and should be able to walk-to-run at least 1.5 miles from age 3.  Parents of small children have big arms. By 5 the child should be able to run 1.5-3 miles with a light backpack.  Doing the PFT daily is very helpful for self-diagnosing illness and disability and maintaining minimal levels of fitness to be able to perform a day of sedentary or physical labor.  A 26 mile marathon is the standard adult bill of health.

Sport participation is not allowed by the American Academy of Pediatrics for child athletes suffering from acute carditis or fever.  Chronic health conditions require medical evaluation but sport participation is probably in their best interest.  Careful consideration must be given to athletes with hypertension, cardiovascular problems, organ absence (eye, kidney), hepato-splenomegaly, musculoskeletal disorders, poorly controlled seizure disorders, HIV disease, and sickle cell-disease.  Injuries are more likely to occur during organized competitions and practices of sports clubs than physical education classes.  High school students over 14 years have nearly twice the injury risk of elementary school children.  Sports with the most injuries are football, gymnastics, wrestling and ice hockey.  Coaches should be certified in cardiopulmonary resuscitation and first aid.  To avoid splenic rupture, strenuous exercise and contact sports should be avoided as long as the spleen is palpable.  Left upper abdominal pain should alert the practitioner to the possibility of splenic rupture. (Hoekelman '01: 1575). Girl athletes may have delayed menarche.  Non-athletes experience menarche at an average age of 12.5 years, while for athletes the average age is 13.5 to 15.5 years.  Body fat is needed to support menarche and regular menstruation or amenorrhea results.  The athlete who has not had a period by age 16 years of age is considered to have primary amenorrhea (Sullivan & Grana '90: 72). Physically immature bones injure easily (Muscari '01: 421-423).  Coaches must ensure athletes, especially thin athletes, eat enough calories.  Calcium is a major component of bone mineralization.  The amount of calcium needed to sustain bone mineral integrity varies with age, stage of development, growth rate (and body fat).  In the United States, the National Academy of Sciences recommends 800 mg/day for children and 1,200 mg/day for adolescents.  The World Health Organization recommendations are much lower, 400 to 500 mg/day for children and 600 to 700 mg/day for adolescents.  The best dietary sources of calcium are body fat, dairy products, fish, almonds, broccoli, navy and soy beans (Sullivan & Grana '90).  Vitamin D helps with calcium absorption.  Phosphorus is the other major component but it is so plentiful in animal products that multivitamin manufacturers do not put it in, even many vitamins for vegans omit phosphorus that can only be found in mushrooms, soy, and mung beans.
Injuries per 100 participants and number resulting in more than 5 lost days vary by sport.  During a two year investigation there were 1,197 injuries in 3,049 participants.  There were an average of 19 injuries and 4.5 disabilities in baseball, 31 injuries and 7.4 disabilities in basketball, 81 injuries and 25.1 disability in football, 33 injuries and 12.5 disabilities in boys track and field, 35 injuries and 17.5 disabilities in girls track and field and 75 injuries and 26.3 disabilities in wrestling.  The incidence of major head or spinal cord injury under age 15 is low, but increases significantly for those 15 to 18 years old.  Severe head injury is most common in motor-vehicle accidents (38%), falls, jumps and dives (16%) and gunshot wounds (13%).  Cervical spine injuries declined from 6.5 per 100,000 high school players and 29.3 per 100,000 college players to 3.9 per 100,000 and 6.7 per 100,000, respectively.  The incidence of permanent quadriplegia went down from 2.2 per 100,000 high-school players to 8.4 per 100,000 college players became quadriplegic.  Wrestling, boxing, soccer, baseball and bicycling are limited by injury.  1,300 people sustain fatal brain injury on bicycles annually (Sullivan '90: 134-136, 142).

Maximum oxygen uptake (VO2 max) is the most important physiological variable between children and adults, since it requires the integrated functioning of the cardiovascular, pulmonary and musculoskeletal systems. In 19 studies involving almost 4,000 boys and girls ages 6 to 18 years old weight-adjusted values for VO2 max ranged from 5 to 60 mL/kg/min.  Values for boys remained constant throughout the age range.  Values for girls were generally lower than those for boys and declined after age 11 or 12 years, perhaps because of increasing female adiposity associated with the maturation process.  In addition to VO2 max, the anaerobic threshold is often used as a measure of aerobic or endurance potential, since it represents the upper limits of exercise intensity that can be sustained for prolonged periods.  At test of 109 boys and girls from 6 to 17 found a mean anaerobic threshold of 58% of VO2 max  The mean anaerobic threshold of college men was 58.6% of VO2 max.  These studies seem to indicate that children are the equal of adults with respect to aerobic activity, however 20 year old boys expend 26% more energy than 18 year-olds when running.  Thus, it seems that children experience a higher metabolic cost than adults for some endurance activities (and need to eat).  Children exhibit lower stroke volumes than adults at all levels of exercise, but have higher heart oxygen extraction and ventilation rates during exercise.  During walking and running children produce more metabolic heat than adults do.  Although children have a higher sweat gland density than adults, they produce less sweat to dissipate heat.  Children do not acclimatize to heat as quickly or experience the effects of exercise as intensely as adults.  Children recover from strenuous activity faster than adults.  While children may appear to be the equals of their adult counterparts, without training they cannot perform normal adults levels of endurance exercises and an even smaller fraction of normal weight ratios for weight lifting.  When children “train” in endurance activities, performance is likely to improve but there may be no concomitant improvement in physiologic measures such as VO2 max.  Although children may compare favorably with adults in endurance-related characteristics, they are less able to perform anaerobically, even when weight-adjusted measures are considered.  Children posses muscle fiber-type distribution ratios similar to adults at levels of creatine phosphate in resting muscle, adenosine triphosphate, and glycogen are also similar in both adults and children.  During exercise, however, children cannot utilize glycogen as efficiently as adults.  Carbohydrates, particularly muscle glycogen, are the almost exclusive fuel source for anaerobic activity.  Children seem to have limited phosphofructokinasse activity, a key enzyme in the glycolytic reaction process.  While children may not be able emulate adults in anaerobic activities, such as weight-lifting.  Muscle strength gains parallel growth, with maximum results reported somewhere during early adulthood (Sullivan & Grana '90: 3-5). 

Children with chronic diseases often benefit from increased levels of activity.  Exercise has the same beneficial effects for diabetics that it has for everyone.  Caloric intake must increase in proportion to to the intensity of the activity performed.  Caloric intake just before exercise can help prevent hypoglycemia.  Children with Down's syndrome are born with congenital heart and metabolic defects and animal products such as mother's milk may be cardiotoxic, indigestible and deforming unless they run the exercise routine of an Olympic athlete daily.  Military recruits with sickle cell have a higher rate of sudden death during basic training than those without the trait.   Exercise induces asthma occurs in about 12% of the general population and the majority of asthmatics.  Inhaling beta- agonist or cromoly sodium before exercise is an effective preventive treatment.  Hypertension can be increased to >300  mm Hg systolic) in individuals with moderate or severe hypertension, malignant hypertension is >200 mm Hg systolic.  Symptoms of hypertension include dizziness, chest pain, or syncope during exercise.  Girl athletes may have delayed menarche.  Non-athletes experience menarche at an average age of 12.5 years, while for athletes the average age is 13.5 to 15.5 years.  Body fat is needed to support menarche and regular menstruation or amenorrhea results.  The athlete who has not had a period by age 16 years of age is considered to have primary amenorrhea. Foot pain caused by shoe-wear can be disabling to an athlete.  Bunions form more frequently in girls than in boys and is best treated with new shoes (Sullivan & Grana '90: 64, 72, 74) Winter shoes are half a size bigger to accommodate socks.

More than 20 cardiac pathologies have been identified as causes of Sudden Coronary Death (SCD) in athletes.  Findings at autopsy reveal a predominance of an enlarged heart, hypertrophic cardiomyopathy (HCM) (26%), commotion cordia (20%) and aberrant coronary arteries (13%) as the underlying cause of death (Lawless '11: 3).   Responsible for 20% of SCD in U.S. athletes commotion cordis can be caused by a sudden forceful impact to the chest wall that can elicit electrical instability leading to asystole or ventricular fibrillation, the mean age of victims is 13 years, and the resuscitation rate is only 15%. Only 18% of fatalities had symptoms attributed to the cardiovascular system in the preceding 36 months prior to death, although as many as 10 of 12 older athletes had symptoms prior to death although all had normal ECG findings.  SCD in older athletes (<35 years old) is most often related to coronary artery disease with the incidence of SCD increasing with age, including older populations of vigorous exercisers, estimates of SCD incidence approach 1:15,000-1:18,000.  Most of these deaths, of young and old athletes, are thought to be related to electrical instability leading to ventricular tachycardia and eventually, ventricular fibrillation.  Inflammation, typically related to Coxsackie B virus in 50% of cases, or bacterial infection in the myocardial tissue can lead to electrical instability leading to fatal complete heart block after considerable chest pain and dizziness.

Accounting for only 2% of SCD in U.S. athletes, Marfan's syndrome is an autosomal dominant inherited connective tissue disorder cocurring in approximately one in 10,000 individuals, who are characteristically very tall and thin, often with disproportionately long limbs, with an arm span greater than their height and have an increased risk of progressive dilation or the aortic root, potentially leading to dissection or rupture, that should monitored every 6 months by ECG.  Approximately one in 10,000 Americans have prolonged QT syndrome exhibited by an abnormal ECG, 60% have a family history of long QT or SCD, one-third of patients present with palpitations, seizures and syncope.  The trigger depends on the mutation, that can be detected by genetic testing, in QT1, the common trigger is swimming, in QT2 it is extreme emotion, in QT3 it is inactivity, in QT4 it is a loud noise, such a an alarm clock.  Treatment often involves therapy with Beta-blockers, a pacemaker or ICD, typically then refraining from activity although 70% of athletes with ICDs make a return to play.   In one study of an athletic department on the use of automated external defribulators (AEDs) found it has been used on 20% for student athletes, 33% for athletic department staff and 47% for fans, with survival rates of 0% for students, 75% for staff, 57% for fans, and 61% overall (Lawless '11: 3-17).

Arrhythmogenic right ventricular dysplasia or cardiomyopathy (ARVD or ARVC) is characterized by fibrofatty infiltration of the myocardium, estimates range from 2.8% of SCD in athletes in the U.S. to as high as 22% in Europe. Athletes with this condition are disqualified from sports and must investigate the benefits of moderate levels of exercise.   A rest period of approximately 6 months is recommended following the onset of myocarditis, an inflammatory disease of the myocardium.  Similarly a diagnosis of acute pericarditis disqualifies athletes from participation in competitive sports, however, once the condition is resolved, sports may be allowed.  Sinus bradycardias, sinus tachycardia, premature atrial contraction and non-sustained supraventricular arrhythmias are generally manageable non-lethal rhythm disturbances and for symptomatic athletes with no evidence of underlying high-risk disease, all sports are allowed.  Athletes with pacemakers however should not participate in collision sports. Sports participation for athletes with aortic stenosis depends on the severity of the stenosis.  All sports are allowed for athletes with mild aortic stenosis and moderate and low intensity sportsa re allowed for athletes with moderate aortic stenosis.  However play is not allowed for athletes with severe aortic stenosis or occlusion.  Mitral valve prolapse accounts for 2% of SCD in athletes (Lawless '11: 394-396, 398, 399).

There are two major types of diabetes mellitus, juvenile onset Insulin dependent diabetes mellitus (IDDM) and maturity onset non-insulin dependent diabetes mellitus (NIDDM).  The response to exercise in juvenile onset insulin dependent diabetes (IDDM) varies.  If the diabetic is under appropriate control or only slightly hyhperglycemic without ketosis, exercise decreases blood glucose concentration and a lower insulin dosage may be required.  However, a lack of sufficient insulin prior to exercise may impair glucose transport into the muscles limiting the availability of glucose as an energy substrate leading to ketosis, resulting in greater glucose production further exacerbating the hyperglycemic state.  Serum glucose concentrations in the general range of 200 to 400 mg/dL require medical supervision during exercise, while exercise is contraindicated for those with fasting serum values >400 mg/dL pending medical follow-up.  Exercise induced hypoglycemia is the most common problem experience by exercising diabetics.  Hypoglycemia not only occurs during exercise, but may occur up to 4 to 6 hours following an exercise bout.  To counteract this response, the diabetic may need to reduce insulin dosage or increase carbohydrate intake prior to exercising.  Proper footwear and good foot hygiene is important.  Exercise in excessive heat may cause problems in diabetic with peripheral neuropathy.  NIDDM diabetic may benefit from oral hypoglycemic agents, usually candy bars, rather than injections of insulin, although exogenous insulin is sometimes used.  Since insulin facilitate the cellular absorption of glucose a lack of sufficiently circulating insulin usually results in hyperglycemia (Mahler et al '95: 213-215).

Metabolic and cardiorespiratory adaptations to pregnancy may alter the responses to acute exercise and the adaptations that result from exercise training.   Benefits of a properly designed prenatal exercise program include improved aerobic and muscular fitness, facilitation of recovery form labor, enhanced maternal psychological well-being, and establishment of permanent healthy lifestyle habits.  There is no data indicating that pregnant women would limit exercise intensity because of potential adverse effects.  Women should avoid exercise in a supine position after the first trimester.  Pregnant women should stop exercising when fatigued, not exercise to exhaustion and discontinue exercising and seek medical advice at any signs of bloody or fluid discharge form the vagina, swelling of hands, feet, or face, persistent headaches, elevation of pulse or blood pressure that persists after exercise, chest pain, contractions that may suggest onset of premature labor, unexplained abdominal pain or insufficient weight gain (<1.0 kg/month during last two trimesters.  Any type of exercise involving the potential for even mild abdominal trauma should be avoided.  Pregnancy requires an extra 300 kcal/day in order to maintain metabolic homeostasis.  There is no objective evidence that a woman who exercises has shorter or less complicated labor and delivery.  However, studies have shown that women who exercise regularly return to their pre-pregnancy weight, strength and flexibility levels faster than their sedentary counterparts (Mahler et al '95: 235-239).  
Resistance training to improve muscular strength and endurance offer considerable benefit to older adults enabling them to perform activities of daily living with greater ease and counteract muscle weakness and frailty in very old persons.  Some minimal level of muscular fitness is critical for individuals to retain their independence.  It is believed that resistance training provides significant musculoskeletal benefits for men and women of all ages, and an appropriate level of muscular fitness is integral to ensuring that individuals are able to spend their latter years in a self-sufficient, dignified manner.  Sessions lasting longer than 60 minutes may have a detrimental effect on exercise adherence and sessions should probably be limited to 20 to 30 minutes.  An adequate range of motion in all the joints of the body is important and stretching helps to reduce injury (Mahler '95: 228-234).  Exercises designed to tone all body muscles, including work with light weights, should be done no less than three times per week.  At the beginning stages of weight exercises, it is best to perform the motions without weights for at least two weeks.  Gradually add weights at monthly intervals starting with one pound and increase as tolerated up to a maximum of three pounds.  Most older women can improve muscle performance with continuous work with one pound weights.  Men may require more.  The numbers of repetitions should be no more than eight to ten.  With any complaints of pain, muscle tenderness, or soreness, weight activities should be stopped. Exercise bicycles can be utilized with ease.  Stair climbers and treadmills may be too vigorous for most older people to utilize for cardiovascular conditioning (Bridges '98: 93, 94).  In children under no circumstances should a weight be used that allows for less than eight repetitions to be completed per set, since heavy weight can be potentially dangerous and damaging to developing skeletal and joint structures.  Resistance exercise may not be appropriate for some patients, including those with congestive heart failure (CHF), severe valvular disease, uncontrolled arrhythmias, or significant left ventricular dysfunction. Resistance training should generally be deferred until 4 to 6 weeks of supervised cardiorespiratory endurance exercise have been completed.  Less myocardial ischemia and fewer arrhythmias occur with resistance exercise compared with endurance (Mahler et al '95: 225, 189).
Special consideration must be given endurance exercise, e.g. cross-country running, in the treatment and limitations of respiratory disease, because, first, as a component of physical fitness endurance optimizes utilization of oxygen and, second, respiratory disease does not tolerate weight loss.  There are thus three points of knowledge regarding endurance exercise, e.g. cross-country running, that are particularly important for respiratory health. One, maintain a positive caloric balance so as not to lose weight, eating more calories than are expended in exercise, keeping in mind that one cannot run well with more than a fist of food in the stomach, thus snacking frequently and eating regular large meals.  Two, those are out of shape, acutely sick, out of body fat or unaccustomed to a higher altitude may injure their lungs.

6.7 Welfare
The Convention on the Elimination of All Forms of Discrimination against Women of 18 December 1979 bears in mind the great contribution of women to the welfare of the family and to the development of society. Article 11(1)(e) The right to social security, particularly in cases of unemployment, sickness, invalidity and old and other incapacity to work, as well as the right to paid leave; (2)(b) to introduce maternity leave with pay or with comparable social benefits without loss of former employment, seniority of social allowances. The 12 weeks of unpaid Family and Maternity Leave Act needs to be repealed to insure women for 14 weeks of maternity leave paid by unemployment compensation for contributing women holding their job for more than a year, TANF for women with temporary maternity leave related income shortfalls and SSI for chronically poor families with children under Maternity Protection ( ILO Convention 183) of 2000 and 3 weeks annual paid sick days under the Holidays with Pay Convention (Convention 132) of 1970 and Workers with Family Responsibilities (Convention 156) of 1981.  Article 13 State parties shall take all appropriate measure to eliminate discrimination against women in other areas of economic and social life in order to ensure on a basis of equality of men and women, the same rights, in particular (a) to family benefits. Convention on the Rights of the Child of 2 September 1990 Article 26 (1) States Parties shall recognize for every child the right to benefit from social security, including social insurance, and shall take the necessary measures to achieve the full realization of this right in accordance with their national law. (2) The benefits should, where appropriate, be granted, taking into account the resources and the circumstances of the child and persons having responsibility for the maintenance of the child, as well as any other consideration relevant to an application for benefits made by or on behalf of the child.  A 15.4% FY 2017 increase in Temporary assistance for needy families (TANF) spending should increase the number of TANF beneficiaries to more than 5 million families.  To end child poverty it is necessary to tax the rich the 12.4% OASDI tax on all their income, SSA would pay $777 child SSI benefits to 16-24 million poor children in the first year (2017?) and end poverty with 50 million SSI benefits by 2020 under the Social Security Amendments of January 1, 2016.   
The American Journal of Sociology finds that Americans with children are 12 percent less happy than non-parents, the largest “happiness gap” of 22 rich countries surveyed. The main sources of parents’ unhappiness are the lack of paid vacation and sick leave, and the high cost of child care.  In France parents are slightly happier than non-parents.  Early childhood offerings vary, but everywhere in Europe and in Canada they’re far more generous than in the United States. Ukrainian dads may not change enough diapers, but their government offers paid maternity leave; practically free preschool; and per-baby payments equivalent to eight months of an average salary (Druckerman '16).  Children are expensive.  Working 40 hours a week in 2016 at the $7.25 an hour federal minimum wage  earns a pre-tax income of only $290 a week, $1,160 a month, $13,920 a year, not enough for a $16,,020 spouse or $21,160 first child and $4,160 each additional child.  Two parents working for 60 hours a week for the minimum wage could earn $435 a week, $1,740 a month, $20,888 a year, not quite enough for child,  Working 80 hours a week a couple insured for maternity leave and child care could earn $580 a week, $2,320 a month, $27,840 a year, enough for two children.  Annually the poverty line for one is $11,880, for two $16,020, for three, $20,160, for four $24,300 and $4,160 for each additional child.  In summary  each child costs about $80 a week, $347 a month, $4,160 a year.  A major reason for the increase in child poverty is that the Federal Minimum Wage has not been increased since the large increase of 2008 precipitated the Great Recession.  To avoid triggering more layoffs with unreasonably large federal minimum wage increases limited labor budgets cannot afford it is necessary that Congress legislate an automatic minimum wage increase of not more or less than 3% annual growth, beginning immediately.  Managerial and professional wages are expected to grow around 2.5%. Welfare programs, food stamps, TANF, etc., should budget for a 3% raise to stay ahead of average inflation, plus beneficiary population growth of 1%, 104% of previous year spending.  Provided that the 100% of poverty line rate increases at the 2.7% rate of consumer price index (CPI) inflation predicted a 3% annual increase in federal minimum wage and welfare benefits should reduce income inequality.  Rounded to the nearest nice nickel $7.25 an hour federal minimum wage in 2016 since the Great Recession needs to be amended to $7.50 in 2017, to $7.75  in 2018 and 8.00 in 2019 and 3% every year thereafter.' in one final sentence at 29USC§206(a)(1)(D).  
100% of the Federal Poverty Level Guidelines 2016
	Family Size
	Annual
	Monthly
	Weekly

	1
	$11,880
	$990
	$228

	2
	$16,020
	$1,335
	$308

	3
	$20,160
	$1,680
	$388

	4
	$24,300
	$2,025
	$467

	5
	$28,440
	$2,370
	$547

	6
	$32,580
	$2,715
	$627

	7
	$36,730
	$3,061
	$706

	8
	$40,890
	$3,408
	$786

	Each Add'l
	$4,160
	$347
	$80


Source: Mass Legal Services, HHS 2016
Temporary Assistance for Needy Families (TANF) pays benefits for five years to nearly 5 million poor families with children under Sec. 401 of Title IV Part A of the Social Security Act 42USC§601 et seq. The Administration for Children and Families (ACF) administers more than 60 human services programs with a congressional budget of about $91 billion and federal spending of $63 billion, making it the second largest agency in the U.S. Department of Health and Human Services.  In FY 2014, child support distributed $28.2 billion in collections, of that amount, about 95 percent was sent directly to families under Sec. 466 of Title IV Part D of the Social Security Act 42USC(IV-D)§666 et seq.  The FY 2017 discretionary request of $20 billion for ACF represents an increase of $832 million (+4%) from the FY 2016 enacted level. The FY 2017 mandatory request was for $43 billion, and increase of $8.8 billion (+25.6%) from the FY 2016 enacted level as the result of new child care spending and a 15.4% increase in TANF spending.  TANF growth needs to be administratively efficient.  Paying people to tell poor people to get a job is much different than giving poor families with children a Temporary Assistance for Needy Families (TANF) benefit for five years.   The number of TANF beneficiaries has declined dramatically from a high of nearly 14.2 million in 1993 to little less than 5 million in 2003 after the Personal Responsibility and World Opportunity Reconciliation Act (PRWORA) of 1996.  Eight states plus Washington, D.C., raised TANF benefits between July 2015 (the start of fiscal year 2016 in most states) and July 2016; two others enacted legislation that raised benefit levels after July 2016.  The remaining 41 states did not adjust benefits.  (No state cut TANF benefits in nominal dollars in the past year.)(Stanley et al '16).
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Most states only admit very poor families onto the benefit rolls. The maximum income is below the poverty line in all states.  TANF benefits leave family incomes below half of the poverty line in every state.  Most states’ benefits were below 30 percent of the poverty line. 12 states’ TANF programs reach only ten families or fewer for every 100 poor families.  TANF often is these families’ only source of support; without it they would have no cash income to meet basic needs (Stanley et al '16)..  In July 2012, the majority of states (28 states and the District of Columbia) required that a single mother caring for two children earn less than $795 per month to gain entry to the benefit rolls—an earnings level representing about half of 2012 poverty-level income. States often permit families with a working member who obtains a job while on the rolls to remain eligible for TANF at higher earnings levels, though in many states such eligibility is retained for a limited period of time. States also usually require that a family has assets below a specified amount in order to qualify for benefits. In July 2012, 27 states and the District of Columbia required applicant families to have $2,000 or less in assets to gain entry to the benefit rolls. In most states, the value of at least one of the family’s cars is not counted toward the state’s asset limit (Falk '14). 
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In July 2012, the state with the lowest maximum benefit paid to a family consisting of a single parent and two children was Mississippi, with a benefit of $170 per month (11% of poverty-level income). Among the contiguous 48 states and the District of Columbia, the highest maximum benefit was paid in New York: $770 per month for a single parent of two children in New York City (48% of poverty-level income). The benefit for such a family in the median state (North Dakota, whose maximum benefit ranked 26th among the 50 states and District of Columbia), was $427, a benefit amount that represented 27% of monthly poverty-level income in 2012. TANF maximum benefits vary greatly by state; there is also a very apparent regional pattern to benefit amounts. States in the South tend to have the lowest benefit payments; states in the Northeast have the highest benefits. Additionally, cash assistance benefit amounts for needy families are not automatically adjusted for inflation by the states, and have lost considerable value in terms of their purchasing power over time. From 1981 to 2012, the inflation-adjusted value of cash assistance benefits for needy families in the median state declined by 44%. Some of this decline occurred before the 1996 welfare law: between 1981 and 1996 the value of cash assistance benefits had already declined by 28% (Falk '14).  To stop the attrition of benefits it is necessary for welfare programs and the minimum wage to grow at an annual rate of 3% so as to stay ahead of 2.7% average annual inflation.   The goal for welfare agencies, that are not targeted for extra growth such as the President's FY 2017 15.4% TANF expansion, is to grow at an ideal average annual rate of 4% = 3% annual increase in benefits + 1% annual growth in population.  Targeting agencies for spending reductions is the crime of deprivation of relief benefits under 18USC§246. The 10 million count cut 1996-2000 is the largest known welfare theft in history, wherefore the number of American children growing up in poverty continues to grow, and it is necessary to tax the rich to pay the families of poor children first and end poverty for all ages by 2020. 
Over 70 percent of 44 million (2016) Supplemental Nutrition Assistance Program (SNAP) benefits go to about 30.8 million households with children.  In 2011, SNAP provided an estimated $51 billion in benefits to families with children, over half of which went to families with preschool-age children.  Families receiving TANF are automatically eligible  for food stamps. Food assistance benefits under the SNAP program formerly known as food stamps) offset some of this decline. However, from 1981 to 2012 the value of the combined cash and food assistance benefit for a family of three in the median state declined by 18% in inflation-adjusted terms (Falk '14).  Supplemental Nutrition Assistance Program (SNAP) statute was amended in 2014 but after the 11:45pm Thanksgiving 2016 cowboy coffee norovirus delivery a strange section pertaining to publicly operated community health centers (from 1985?) needs to be repealed under 7USC§212a.  The October 7, 2016 SNAP budget reported that total spending went down dramatically from a high of $76 billion in 2013, to $70 billion in 2014, and 8% decrease, and stayed at $70 billion in 2015 and then went down to $56 billion in 2016 a -20% decrease. The number of participants went down from 48 million in 2013, to 46 million in 2014 and 2015 and then to 44 million in 2016. Average benefits payments also went down from $133.07 in 2013, to $125.01 in 2014, to $126.83 in 2015 and $125.52 in 2016. Participants times average benefits equals $76.6 billion in 2013 and $70 billion in 2014 and 15. $125.52 times 12 times 44.3 million beneficiaries equals $66.7 billion but there is only $55.7 billion budgeted in 2016. The November 10, 2016 SNAP budget continues to be wrong in regards to how much money they save by cutting benefits. FY2013 47.6 million received an average benefit of $1,596.84 for a total of $76 billion. There may have been some sort of Christmas bonus from the 2013 Halloween cuts. FY 2014 46.6 million people received $1,501.20 for a total of $70.0 billion. FY 2015 45.8 million people received $1,521.96 for $69.7 billion. FY 2016 44.3 million people received $1,505.4 for $61.1 billion but this calculates to $66.6 billion. The Agriculture Secretary must ensure 3% annual increase in benefits, 1% population growth for a total of 104% growth, 2.5% growth for other non-welfare USDA agency programs. SNAP seem to have fixed the mathematical errors of October 7, 2016 on November 10, 2016 but continues to be wrong at $61 billion and under the influence of the 665,000 pounds of food SSA contributed to the Food Bank in 2016 at the calculated rate of $66.6 billion.  Two counts of SNAP benefit deprivation on Halloween 2013 and 11:45 pm Thanksgiving 2016 for the USDA under 18USC§246.  Goal of 3% annual benefit growth and 1% population growth = 4% SNAP federal spending growth.  
Federal rental assistance cost taxpayers $38.3 billion in 2015 according to the Center on Budget and Policy Priorities.  5,106,000 low-income households use federal rental assistance to rent modest housing at an affordable cost; at least 68% have extremely low incomes (30% of area median income or less).  2.1 million Housing Choice Vouchers, 1.3 million public housing, 1.2 million Section 8 project based, 154,000 elderly and disabled and .Nearly all households using federal rental assistance include children or people who are elderly or disabled and 272,000 USDA.  30% of HUD beneficiaries are adults with children, 1% elderly with children, 33% elderly, 5% disabled adults with children. 21% disabled adults and 11% childless adults = 36% families with children = 1,838,160 families with children receiving federal rental assistance.  The typical HUD formula is that a beneficiary should pay no more than 30% of their low-income.  10,018,100 low-income households pay more than half their income for rent, 24 percent more than before the recession.  When housing costs consume more than half of household income, low-income families are at greater risk of becoming homeless. The single-night census in 2014 found that 578,424 people in the U.S. were homeless or living in shelters, including 49,933 veterans and 216,261 people in families with children. Another 1,001,652 school-age children lived in unstable housing, such as doubled up with other families, during the 2012-2013 school year. 
Medicaid insures 33 million low-income children with Grants to States for Medical Assistance Programs under Title XIX Sec. 1900 of the Social Security act 42USC§1396–1 et seq.  Created in 1965, Medicaid is a public insurance program that provides health coverage to low-income families and individuals, including children, parents, pregnant women, seniors, and people with disabilities; it is funded jointly by the federal government and the states.  In 2015, Medicaid provided health coverage for 97 million low-income Americans over the course of the year. In any given month, Medicaid served 33 million children, 27 million adults (mostly in low-income working families), 6 million seniors, and 10 million persons with disabilities, according to Congressional Budget Office (CBO) estimates. Children account for more than two-fifths of Medicaid enrollees but less than one-fifth of Medicaid spending. 54.7% of children under age 18 had private insurance in 2015 and 4.5%, 3.3 million children, were uninsured in 2015 when the rate of un-insurance for all age was 28.6% For children under age 18 years, the percentage with public health insurance coverage increased from 20.4% in 1999 to 42.2% in 2013. There was no change in the percentage of children under age 18 years with public health insurance coverage from 2013 to 2015. The percentage of adults aged 18-64 with public health insurance coverage increased from 15.0% in 2010 to 18.9% in 2015. For children under age 18 years, the percentage with private health insurance coverage decreased from 69.1% in 1999 to 52.6% in 2013 (Ward et al 15:  5, 8).  The Early and Periodic Screening, Diagnostic and Treatment (EPSDT) program is intended to provide comprehensive care to Medicaid eligible individuals up to age 21 (Cohen & Juszczak '97: 4).  National health expenditures are overestimated by HHS.  To help limit health premium inflation to < 2.5% health annuity all medical and surgical procedures must be consistent with Medicaid prices for all patients whether they are insured publicly, privately or pay out-of-pocket.  Prenatal screening and hospital delivery bills need to be regulated by Medicaid prices.  There are 120,000 individuals age ≤19 years and about 300,000-500,000 individuals of all ages with insulin dependent diabetes mellitus (IDDM).  Insulin prices need to be reduced to $50 a month for ten years as penalty for 30 years before adopting the 2.5% health annuity.  IDDM needs to be made a qualifying disability.    
Children have been eligible for Supplemental Security Income (SSI) since Sullivan v. Zebley (1990) and 1.8 million children received $733 a month at an annual cost of $15.8 billion, about 28% of $55 billion SSI expenditures in 2014.  There are currently about 9 million SSI beneficiaries.  Child welfare must be prioritized and SSI is the most efficient way to end child poverty by taxing the rich.  SSI is currently funded by the General Fund.  Although estimated at 1% program population growth calculates closer of 0.1% in the 2015 Annual Report on the SSI Program due to high levels of termination due to death (1,100 per 100,000 disability beneficiaries) and substantial gainful employment.  The United States needs to normalize SSI program growth with and without any new taxes on the rich.  To prioritize child welfare within the current OASDI and SSI budget orphan should be made as a qualifying disability for the SSI and SSDI programs. There are an estimated 100,000 orphans growing up in orphanages in the United States with no social insurance, legislation, allowance or property rights, and another 400,000 under retirement age adult orphans, many of whom are extremely poor, who might benefit if orphan were made a qualifying disability.  100,000 is 1.1% of 9 million SSI beneficiaries.  100,000 orphans should be enrolled in the first year and in the second year and third year low-income adult orphans would benefit. There are also an estimated 400,000 children passing through the foster-care system shifting from psychiatric exploitation to homeless youth with rich adoptive parents.  By expanding qualifying disabilities to IDDM and orphans 200,000 children and 800,000 would be eligible for SSI and DI depending on poverty and contributions.  100,000 orphans growing up in orphanages would be immediately paid and children with IDDM growing up in poor families must be sure to receive child SSI benefit and 800,000 adult orphans and IDDM patients would qualify for disability and half might apply for financial freedom.  SSI must stop semi-automatically terminating the child SSI benefits of people when they turn 18 and abide by substantial gainful income instead.  SSI growth has been so low, for the past three years, calculated at 0.1% rather than the 1% reported in the Annual Report, not done in 2016, the United States owes the disabled 5% SSI growth. 
An orphan is a child whose parents are dead or have abandoned them permanently.  Adults can also be referred to as orphan, or adult orphans. However, those who reached adulthood before their parents died are normally not called orphans; the term is generally reserved for children whose parents have died while they are too young to support themselves.  An orphan is a child whose parents are dead or have abandoned them permanently.  They grow up in an orphanage.  The United States does not legislate regarding orphanages and orphanages are in no rush to legislate.  100,000 orphans growing up in orphanages are due an SSI benefit.  7.6% of children are orphans, in Africa that number is estimated at 11% , in Asia 6.5% and Latin America and the Caribbean 7.4%, however the United Nations counts for children who have lost only one parent.  The estimated 100,000 orphans in the United States comprise only about  0.2% of children in the United States. Supplemental Security Income (SSI) growth has been about 0.1% although it is advertised at 1% for the passed several years; SSA needs to make orphan a qualifying disability right away.  Adults can also be referred to as orphan, or adult orphans. However, those who reached adulthood before their parents died are normally not called orphans; the term is generally reserved for children whose parents have died while they are too young to support themselves.  Although the Economic Security Act of 1935 did not specifically provide for orphans it intended to insure aged persons, blind persons, dependent and crippled children, maternal and child welfare, public health, and the administration of their unemployment.  Since 1996 the United States has seriously failed to provide for dependent and crippled children, maternal and child welfare.  SSA must respect that children are disabled workers and pay orphans as a qualifying disability. 
Do not take advantage of a widow or an orphan (Old Testament, Exodus 22:22).  Leave your orphans; I will protect their lives. Your widows too can trust in me (Old Testament, Jeremiah 49:11).  Religion that God our Father accepts as pure and faultless is this: to look after orphans and widows in their distress and to keep oneself from being polluted by the world (New Testament, James 1:27).  And they feed, for the love of God, the indigent, the orphan, and the captive (The Human: 8). Therefore, treat not the orphan with harshness (The Quran, The Morning Hours: 9).  Be good to orphans and the very poor. And speak good words to people (The Quran, The Heifer: 83).  Give orphans their property, and do not substitute bad things for good. Do not assimilate their property into your own. Doing that is a serious crime (The Quran, The Women: 2).  To make sure that orphans are treated fairly they must be immediately given full SSI benefits – it is expected the child will keep two-thirds of the full benefit for candy, car, computer and college and might pay one-third of their income as rent to the orphanage under Housing and Urban Development (HUD) guidelines or might keep it all, depending on the orphanage.  Adult orphans and IDDM patients are affordable at the necessary 2.2% rate of DI taxation in the intermediate term, to sustain normal welfare program growth, without taxing the rich that is needed to instantly pay 24 million poor children SSI benefits and end poverty by 2020. 
There is no other way for the United States to end child poverty than by taxing the rich the full 12.4% Old Age Survivor Disability Insurance (OASDI) tax on all their income to end poverty by 2020 beginning with 16-24 million child Supplemental Security Income (SSI) benefits under Sec. 1611 of Title XVI of the Social Security Act 42USC§1382 by repealing the Adjustment of the  contribution and benefit base Section 230 of the Social Security Act 42USC(7)§430 unique >$250 billion tax haven.  Within one quarter of the tax passing SSA would take responsibility for SSI program costs and begin paying benefits to 16-24 million poor children child SSI benefits in 2017 and 50 million SSI benefits by 2020 to end poverty in the United State using current economic growth estimates.  The OASDI tax rate must be amended from the temporary 2.37% DI 10.03% OASI tax rate 2016-2018 of the Bipartisan Budget Act of 2015 to 2.4% DI 10.0% OASI in 2017 and 2.2% DI 10.2% OASI in 2018 and every for-seeable year thereafter.  This would be enough to afford to sustain orphans as a qualifying disability, predicated upon normal 3% Cost-of-living adjustment (COLA), 1% annual SSI and DI beneficiary population growth.  The DI trust fund is temporarily protected by a high tax rate and it should be safe to pay beneficiaries a 6% COLA in 2017 bringing SSI benefits up to $777 a month under Sec. 215(i) of the Social Security Act 42USC§415(i).  The OASDI program has a harmless deal with Medicare Part B premiums regarding a 2.5% health annuity for 3% COLA.  An automatic 3% COLA and raise in federal minimum wage and welfare benefits are necessary for poor people to stay ahead of a fairly constant 2.7% rate of consumer price inflation.  
In normal pregnancy there are few restrictions concerning work.  The traditional time designated for maternity leave is approximately 1 month before the expected date of delivery and extending until 6 weeks after birth.  The United States is not party to the International Labor Organization (ILO) Maternity Protection (Convention 183) of 2000 and needs to adopt 14 weeks of paid maternity leave.  The Family and Medical Leave Act of February 5, 1993 (PL-303-3) is considered substandard and the U.S. provides only 12 weeks of unpaid leave to approximately half of mothers in the U.S. and nothing for the remainder.  45 countries ensure that fathers either receive paid paternity leave or have a right to paid parental leave. The United States guarantees fathers neither paid paternity nor paid parental leave.  At least 96 countries around the world in all geographic regions and at all economic levels mandate paid annual leave. The U.S. does not require employers to provide paid annual leave. At least 37 countries have policies guaranteeing parents some type of paid leave specifically for when their children are ill.  Of these countries, two-thirds guarantee more than a week of paid leave, and more than one-third guarantee 11 or more days.  139 countries provide paid leave for short- or long-term illnesses, with 117 providing a week or more annually. The U.S. provides up to 12 weeks of unpaid leave for serious illnesses through the FMLA. The following ILO Conventions await ratification by the United States a. three weeks annually of Holidays with Pay Convention (Convention 132) of 1970; allowing for b.Workers with Family Responsibilities (Convention 156) of 1981; and c. 14 weeks of unemployment compensation or social security paid Maternity Protection (Convention 183) of 2000.
The United States lags dramatically behind all high-income countries, as well as many middle- and low-income countries when it comes to public policies designed to guarantee adequate working conditions for families. One hundred sixty-three countries around the world guarantee paid leave to women after childbirth; the United States does not. Forty-five countries ensure that fathers either receives paid paternity leave or paid parental leave; the United States does not. Seventy-six countries protect workingwomen’s right to breastfeed at work; the United States offers no such protection. Ninety-six countries offer paid annual leave; the United States does not require employers to provide any paid annual leave. One hundred thirty-nine countries provide paid leave for short or long-term illnesses; the United States has no national policy regarding sick leave. The list of working conditions relevant to families where the United States lags behind goes on and includes, among others, maximum hour legislation, legislation guaranteeing minimum days of rest, and leave for major family events.  Where this comprehensive global data are available, the United States also appears to lag significantly behind in services available to children in working families. The United States ranks 39 in available data on early childhood education enrollment and 91 in student-to-staff ratios. The school year in the United States is shorter than that of 54 other countries around the world. While the United States has high rates of 0- to 3-year-olds in childcare, this is mainly due to families paying privately for care that is necessary in the absence of paid parental leave, not to either publicly-provided care or to parents choosing infant and toddler care when parental leave is available.
 
The only other industrialized country, which does not have paid maternity or parental leave for women, Australia, guarantees a full year of unpaid leave to all women in the country. In contrast, the Family and Medical Leave Act of February 5, 1993 (PL-303-3) in the U.S. provides only 12 weeks of unpaid leave to approximately half of mothers in the U.S. and nothing for the remainder.  45 countries ensure that fathers either receive paid paternity leave or have a right to paid parental leave. The United States guarantees fathers neither paid paternity nor paid parental leave.  At least 76 countries protect working women’s right to breastfeed; the U.S. does not, in spite of the fact that breastfeeding has been shown to reduce infant mortality several-fold. In fact, nearly two-thirds of these countries protect breastfeeding for 15 months or longer. Nearly nine out of ten protect this right for at least a year. At least 96 countries around the world in all geographic regions and at all economic levels mandate paid annual leave. The U.S. does not require employers to provide paid annual leave. At least 37 countries have policies guaranteeing parents some type of paid leave specifically for when their children are ill. Of these countries, two-thirds guarantee more than a week of paid leave, and more than one-third guarantee 11 or more days.  139 countries provide paid leave for short- or long-term illnesses, with 117 providing a week or more annually. The U.S. provides up to 12 weeks of unpaid leave for serious illnesses through the FMLA (Heyman et al 2004).  Pregnant women are expected to pay the doctor for an estimated twenty pre-natal care visits plus expensive hospital births $2,500 + $2,500 = $5,000 for normal vaginal delivery.  In 2016 the Medicaid price for uncomplicated hospital delivery in Texas was $435. To find out about the state program call 1-800-311-BABY (1-800-311-2229). 
The Maternity Leave Act, Title III of the Social Security Amendments of January 1, 2016 provides in Sec. 14 Unemployment Compensation for 14 weeks of Maternity Leave. To prioritize the payment of the families of 16-24 million poor children SSI benefits with new OASDI revenues from taxing the rich in 2017.  10 million Aid for Families with Dependent Children (AFDC) benefits were cut between 1996 and 2000. During this time period child poverty increased from the average non-age discriminatory rate of about 15% in 1996 to 21-28% in 2016 while poverty among working age adults decreased to 10% and in elders 9%. Child SSI is the priority in 2017.  UC contributors shall be insured for 14 weeks of paid maternity leave and the poor shall be referred to child SSI. 
To amend Demonstration Projects to 'Maternity leave' Section 305 of the Social Security Act 42USC§505.
(a) To expedite the reemployment of individuals who have established a benefit year to claim unemployment compensation under the State law the Secretary of Labor shall fulfill the 14 months of paid leave authorized for Maternity Leave by International Labor Organization (ILO) Convention No. 183 (2000). 

 

(1) The Family and Medical Leave Act shall be repealed except in that workers's positions who have served their benefit year, shall continue to be entitled to up to twelve weeks of (unpaid) sick leave, 14 weeks of maternity leave and 24 weeks to care for an injured armed service-member.

 

(2) Employers shall provide at least 3 weeks of paid leave annually to uphold the Holiday with Pay ILO Convention No. 132 (1970).

 

(b) On production of a medical certificate, stating the presumed date of childbirth, a woman shall be entitled to a period of maternity leave of not less than 14 weeks. Cash benefits shall be provided at a level which ensures that the woman can maintain herself and her child in proper conditions of health and with a suitable standard of living. 
 
(1) Where a woman does not meet the conditions to qualify for cash benefits under national laws and regulations or in any other manner consistent with national practice, she shall be entitled to adequate benefits out of social assistance funds, subject to the means test required for eligibility for such assistance, from the Supplemental Security Income Program for the Aged, Blind and Disabled under Sec. 1611 of Title XVI of the Social Security Act 42USC§1382.
 
(2) Medical benefits shall be provided for the woman and her child. Medical benefits shall include prenatal, childbirth and postnatal care, as well as hospitalization care when necessary.
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Standardized testing 28-29

Sterilization 210

Strabismus 279

Stress fractures 322

Sturge-Weber syndrome 128

Sudden coronary death 332-333

Sudden infant death syndrome 297

Supplemental nutrition assistance program 338

Supplemental security income 340

Sutures and fontanelles 252, 266

Syphilis 70, 74, 215

Tanner's stages of sexual maturity 152-153

Taxing the rich 341

Teen pregnancies 20

Teeth 254-255, 283

Temperature of children 262, 296

Temper tantrum 265

Temporary assistance for needy families 26, 46, 337-338

Temporomandibular joint 274-275

Teratogens 69, 70-75
Testes 155

Testicular cancer 166

Thalassemia 135, 264

Theca lutein cysts 226

Thrombophlebitis 86
Thyroid gland 194, 267

Tibial fracture 320

Tibia vara 306, 322

Ticks 314

Tinea capitis 310

Toddler 257

Tongue 283-284

Tonsils and adenoids 283, 301

Total anomalous pulmonary venous connection 132
Toxoplasmosis 69, 84

Transsphenoidal resection 235

Transverse lie 100

Trichomads 214

Tricuspid atresia 132 

Trimesters 114

Truancy 31-32

Tunia albuginea 157-158

Turner syndrome (46XO) 119, 123

Trisomy 13 120, 

Trisomy 16 122-123

Trisomy 18 119, 122

Trisomy 21 Down syndrome 119, 122

Tubal ligation 238

Tuberculosis 263

Tuberous sclerosis 128

Twins 58-59, 299

Ultrasound 56
Umbilical hernia 145, 304

Urea cycle defects 134
Urinary calculi 83

Urinary incontinence 229

Urinary tract infection 84, 233-234, 273, 305

Utricarial lesions 310

Uterine atony 108

Uterine cancer 180

Uterine inversion 109

Uterine prolapse 230-231

Uterine rupture 91, 109

Uteroplacental insufficiency 88, 98

Uterus 172-173

Vaccine schedule 259

Vacuum extraction 102

Vagina 172, 234, 236

Vaginal discharge 232, 274

Vasa previa 91

Vaso-occlusive crisis 264

Venereal warts 217

Venous thromboembolism 246

Ventricular septal defect 131

Vitamin B12 deficiency 83
Vitiligo 310

Vomiting 76-77, 272

Von-Hippel-Lindau disease 128

Von Recklinghausen’s disease 128
Von Willebrand disease 135

Vulva 171, 234

Warts 311-312

Weaning 323

Weight gain during pregnancy 68
Werdnig-Hoffman Syndrome 129

Whooping cough 261

Wilm's tumor 285

Wilson's disease 134, 146

Wilff-Parkinson-White 270

Womb 168
Xerosis 123

Zidovudine 86
Zika 70, 84-86
Zygote intra-fallopian tube transfer 206
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