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I. Epidemiology
1.1 Disability
Worldwide more than 600 million people – about one in ten of all human beings – live with some form of significant disability.  More than 400 million of them live in developing countries.  Furthermore, in the developing world, the disabled are quite often the poorest of the poor in terms of income, but in addition their need for income is greater than that of able-bodied people, since they require money and assistance to try to live normal lives and to attempt to alleviate their handicaps.  The impairment of income-earning ability, which can be called the earning handicap tends to be reinforced and much magnified in its effect by ‘the conversion handicap’ the difficulty in converting incomes and resources into good living, precisely because of disability.  In a remarkable thesis by Wiebke Kuklys, completed at Cambridge University shortly before her untimely death from cancer, and post-humous publication, Kuklys found that 17.9 percent of disabled individuals lived in families with income below the poverty line.  Individuals in families with a disabled member lived 23.1 percent below the poverty.  The gap of about 5 percentage points largely reflects the income handicap associated with disability.  If the conversion handicap is introduced, and note is taken of the need for more income to ameliorate the disadvantages of disability, the proportion of individuals in families with disabled members living below the adjusted poverty line for the respective family jumps to 47.4%, a gap of nearly 30% over the share of individuals living below the poverty line.  The extra 30 percentage points for poverty disadvantage for individuals living in families with a disabled member, only about a sixth can be attribute to income handicap and the rest to conversion handicap due to the added costs imposed by a disability (Sweeney ’01:  258, 259).  
This book diagnoses painful conditions and treats more than 80% of the permanent functional disabilities that currently qualify for social security disability and supplemental security income.  Surgical disabilities are due automatic qualification if the patient does not recover function after a reasonable amount of time.  The high cost of surgeries must not be held against the patient with a qualifying disability, who tries, but fails, to recover their physical ability to work. In determining whether an individual is able to engage in substantial gainful activity by reason of earnings, where disability is sufficiently severe to result in a functional limitation requiring assistance in order to work, there shall be excluded from such earnings an amount equal to the cost to such individual of any attendant care services, medical devices, equipment, prostheses, and similar items and services.  The monthly earnings limit for people who are blind is generally higher than the limit that applies to non-blind disabled workers.  In 2017, the monthly earnings limit for non-blind individuals was $1,130 and for blind individuals is $1,820.  The term ''disability'' is defined to mean the inability to engage in any substantial gainful activity by reason of any medically determinable physical or mental impairment which can be expected to result in death or which has lasted or can be expected to last for a continuous period of not less than 12 months as set forth by Sec. 223 of the Social Security Act 42USC(7)II§423.   
Disability Beneficiaries by Diagnostic Group, 2009 and 2015 
	Diagnostic Group
	Number 2015
	Percent 2015
	Number 2009
	Percent 2009
	Average Benefit 2009

	Total
	829,430
	100
	7,788,013
	100
	$1,014.30

	Congenital anomalies
	3,170
	0.4
	13,614
	0.3
	793.40

	Endocrine, nutritional and metabolic disease
	22,402
	2.7
	278,565
	3.3
	1,010.20

	Infectious and parasitic diseases
	6,726
	0.8
	119,753
	1.4
	1,033.50

	Injuries
	24,972
	3.0
	330,708
	3.9
	1,079.90

	Mental disorders (sub-total)
	160,615
	20.4
	2,579,127
	36.4
	902.25

	Autistic disorders
	7,304
	0.9
	
	
	

	Developmental disorders
	1,368
	0.2
	
	
	

	Childhood and adolescent disorders not elsewhere classified
	1,413
	0.2
	
	
	

	Intellectual disability
	35,874
	4.3
	358,737
	8.9
	668.00

	Mood disorders
	60,659
	7.2
	
	
	

	Organic mental disorders
	20,979
	2.5
	2,220,390
	27.5
	940.10

	Schizophrenic and other psychotic disorders
	7,943
	2.1
	
	
	

	Other
	25,075
	3.0
	
	
	

	Neoplasms
	84,710
	10.1
	237,589
	2.7
	1,210.90

	Diseases of the -
	
	
	
	
	

	Blood and blood-forming organs
	2,715
	0.3
	19,977
	0.3
	942.60

	Circulatory system
	84,869
	10.1
	683,834
	7.9
	1,187.70

	Digestive system
	17,511
	2.1
	125,725
	1.5
	1,114.40

	Genitourinary system
	20,841
	2.5
	132,797
	1.5
	1,109.30

	Musculoskeletal system and connective system
	281,980
	33.6
	2,146,952
	24.9
	1,121.20

	Nervous system and sense organs
	73,533
	8.8
	734,496
	9.4
	1,053.70

	Respiratory system
	32,350
	3.9
	227,385
	2.7
	1,087.90

	Skin and subcutaneous tissue
	1,866
	0.2
	18,713
	0.2
	1,020.80

	Other
	1,481
	0.2
	18,030
	0.2
	1,097.50

	Unknown
	9,689
	1.2
	120,748
	3.2
	853.10


Source: SSA Statistical Sample of 829,430 beneficiaries 2015; Table 6: distribution by sex and diagnostic group and Table 7 Average Monthly Benefit Amount. Annual Statistical Report on the Social Security Disability Insurance Program December 2009
Of the 7.78 million disabled workers earning DI benefits in 2009 4.1 million men earned an average of $1,189 a month and 3.69 million women earned an average benefit of $925.  Those with musculoskeletal diseases earned significantly more on average $1,121.20 than those with a diagnosis of mental illness $940.10. Cancer was the highest earning diagnostic group with an average benefit of $1,210.90 a month. Of those who worked the least before becoming disabled and unable to work, those with congenital abnormalities earned an average of $793.40 and those who were mentally retarded who earned $668.00 in December 2009 when SSI was $674. Racial discrimination is so pervasive in the disability and SSI programs that Social Security does not have any reliable statistics.  Benefits must not be less than SSI. A survey of beneficiaries by race is needed to redress suspected racial disparities in disability and SSI benefits under the Civil Rights Act of 1964 42USC(21)V§2000d.   
Statistics relating to disability beneficiaries must recognize the existence of two programs  - DI and SSI.  The number of beneficiaries in both programs have never been publicly added together to explain official estimates regarding 16-17 million disability beneficiaries receiving 19 million social security benefits, the sum of 10.6 million DI benefits plus 8.3 million SSI benefits. Requirements for both programs is the same.  SSA issues more than $960 billion in payments to nearly 66 million people each year.  SSA employs 64,000 civilians serving in more than 1,500 offices across the country and around the world +16,000 state employees = total staff of 80,000 employees making disability determinations, with a federal budget $12 billion (Berryhill '17).  There were estimated to be 10,639,833 DI beneficiaries receiving an aggregate of $143 billion a year when DI paid 8,841,345 disabled workers receiving $1,166.51 monthly, 136,145 spouses receiving an average of $323. 26 a month and 1,662,343 children receiving an average of $352.25 a month on September 2016 (Walker '16).  The number of DI beneficiaries is believed to be down to 10.6 million from as high as 14 million during the period of 2011 to 2016 due to the retirement of the Baby Boomers (Goss '16).  
January 2015, 8.3 million individuals are estimated received federally administered monthly Supplemental Security Income (SSI) benefits averaging $541 January 2015. Of these, 8.2 million received monthly Federal SSI payments averaging $526, and 1.5 million received monthly State supplementation payments averaging $142.  SSI program population growth is calculated to have been only 0.1% 2014-15 and without a 2016 Annual Report is believed to have a population growth rate even more negligible than the 0.3% COLA 2016-17.  0.1% growth does not change the estimate of 8.3 million SSI beneficiaries rounded off to the nearest hundred thousand beneficiaries.  The 1% population growth professed in 2015 would round the SSI beneficiary population to 8.4 million, disregarding the overlap as the result of duplicate SSI/OASDI benefit payments (Chesser & Colvin '15).  Without any new taxes on the rich, the total number of disability beneficiaries in calendar year 2017 is estimated to be 8.3 to 8.4 million SSI beneficiaries + 10.6 million DI beneficiaries = 18.9 – 19.0 million social security disability beneficiaries.  SSA also paid a total of 43 million retired workers and dependents of retired workers + 6 million survivors of deceased workers = 49 million OASI beneficiaries.  At a high 4% rate of population growth, due to the retirement of the Baby Boomers who nearly bankrupted the DI trust fund, the OASI population is expected to increase to 51 million OASI beneficiaries in 2017, a year from the annual report of January 22, 2016. Therefore, 51 million OASI beneficiaries + 19.0 million disability beneficiaries = a total of 70 million SSA benefits for more than 67 million US social security beneficiaries.
Death Rate Per 100,000, by Age 1940-2020
	
	Total
	Under 65
	65 and Over

	1940
	1,919.8
	750.1
	9,718.8

	1950
	1,561.9
	570.2
	8,173.7

	1960
	1,454.3
	503.2
	7,795.4

	1970
	1,340.0
	485.7
	8,036.3

	1980
	1,136.9
	384.3
	6,154.3

	1990
	1,021.3
	333.6
	5,606.3

	2000
	960.7
	281.0
	5,492.3

	2010
	821.3
	248.5
	4,640.1

	2015
	781.4
	239.8
	4,392.3

	2016
	780.9
	239.6
	4,389.2

	2017
	780.4
	239.4
	4,386.1

	2018
	779.9
	239.2
	4,383.0

	2019
	779.3
	239.1
	4,380.0

	2020
	778.8
	238.9
	4,376.9


Source: 2016 Annual Report of the OASDI Trust Funds. June 22, 2016. Table V.A1 Pgs. 87-88
The only career more dangerous than logging is retiree.  Occupational Health and Safety Administration (OSHA) reports that logging has the highest death rate of any career at a rate of about 100 per 100,000 per year, since the Mining Safety and Health Act of 1977 reduced the rate of mining accidents to less than 20 per 100,000 labor years.  The average death rate for all careers studied by OSHA is about 3 deaths per 100,000.  In peacetime there have been years where the entire million man US military does not report a single casualty – 50-100 crunches, 50-100 push-ups and 3 mile run. National death rate statistics maintained by the SSA Actuary slightly improve, go down at an average rate of 99.93% annually from a death rate of 781.4 per 100,000 for all ages, 239.8 per 100,000 under the age of 65 and 4,392.3 per 100,000 over the age of 65 in 2015.  According to the Actuary the total age-sex-adjusted death rate declined at an average annual rate of 1.05 percent between 1900 and 2013. Between 1979 and 2013, the period for which death rates were analyzed by cause, the total age-sex-adjusted death rate, for all causes combined, declined at an average rate of 0.93 percent per year.  Death rates have declined substantially in the U.S. since 1900, with rapid declines over some periods and slow or no improvement over the other periods. Historical death rates generally declined more slowly for older ages and more rapidly for children and infants than for the rest of the population. Between 1900 and 2013, the age-sex-adjusted death rate for ages 65 and over declined at an average rate of 0.78 percent per year, while declining at an average rate of 3.08 percent per year for ages under 15 (Goss '16: 85).  According to Child Trends Databank death rates for children have fallen dramatically since 1980.  Deaths rates for infants under 1 year fell from 1,288 to 588 per 100,000 between 1980 and 2014.  Between 1980 and 2014 the death rate of children ages 1 to 4 dropped from 64 to 24 per 100,000.  Between 1980 and 2014 the death rate of children ages five to 14 went down from 31 to 13 per 100,000.  Between 1980 and 2014 the death rate for teens between the ages of 15 and 19 went down from 98 to 46 per 100,000.  Risk of dying increases for high school students mostly because of driving accidents.  Males between the ages of 15 and 19 are twice as likely to die as females 63 versus 29 deaths per 100,000 in 2014.  The death rate for disability beneficiaries is estimated to be about 10 per 100,000, more than three times higher than the national average of 3 per 100,000 (Chesser '16). In the United States, primary tumors of the central nervous system (CNS) occur with an annual incidence of 11,000 to 13,000 cases or about 5 per 100,000 population.  The 5-year survival for all CNS tumors approaches 15% to 20%, but 75% of patients die within the first year after diagnosis, leading to approximately 9,000 deaths per year.  These figures are similar to incidence and death data for acute myelocytic leukemia (12,000 cases/10,000 deaths), ovarian cancer (18,000 cases/ 12,000 deaths) and esophageal cancer (10,000 cases/9,000 deaths).  Primary brain tumors are the second most common malignancy after leukemia for children and young adults to age 35 years, but they occur 10 to 20 times more frequently in adults over age 35 years, with peak incidence at ages 60 to 65 (Hamilton '90: 332). 
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).  Paying for the fact that children are disabled workers in fact and law should improve infant and maternal mortality statistics whose moms just need a little Cannabis sativa (marijuana) to quit the opiate addiction they acquired from the hospital birth epidural.
The International Classification of Functioning, Disability and Health, known more commonly as ICF.  It is the WHO framework for measuring health and disability.  ICF was officially endorsed by all 191 WHO Member States in the Fifty-fourth World Health Assembly on 22 May 2001(resolution WHA 54.21).  ICF is operationalized through the WHO Disability Assessment Schedule (WHODAS 2.0). WHODAS 2.0 was developed through a collaborative international approach with the aim of developing a single generic instrument for assessing health status and disability across different cultures and settings.  The scoring of WHODAS 2.0 short (12-item) and full (36-item) versions. The scoring of the full version of WHODAS 2.0 takes into account the paid-work status of the respondent, with 32 items being used if the respondent is not in gainful employment.  The 12 item questionnaire needs to be multiplied by 3 and 32 item questionnaire by 1.125 to.  The simple sum of the scores of the items across all domains constitutes a statistic that is sufficient to describe the degree of functional limitations.  The scoring has three steps: Step 1 – Summing of recoded item scores within each domain. Step 2 – Summing of all six domain scores. Step 3 – Converting the summary score into a metric ranging from 0 to 100 (where 0 = no disability; 100 = full disability).  An individual with zero disabilities would be in the 40th or 50th percentile depending on two different grading systems.  An individual with one mild disability would be in the 47th or 55th percentile.  An individual with 22 positive item responses would correspond to the 80th or 93rd percentile.  An individual with 100 points would correspond with the 100th percentile (Üstün '10: 43-44).  With 8 or 9 points for the unemployment related questions the ICF checklist is a fairly accurate gauge of the disabled worker for social security benefit payment and long-term relationship purposes.  
Part 1 The first qualifier is the extent of impairments of mental function, sensory functions and pain, voice and speech functions; functions of the cardiovascular, heamatological, immunological and respiratory systems, functions of the digestive; metabolic and endocrine systems; genitourinary and reproductive functions; neuromusculoskeletal and movement related functions; functions of the skin and related structures; any other body functions.

0 No impairment means the person has no problem. 
1 Mild impairment means a problem that is present less than 25% of the time, with an intensity a person can tolerate and which happens rarely over the last 30 days. 
2 Moderate impairment means that a problem that is present less than 50% of the time, with an intensity, which is interfering in the persons day to day life and which happens occasionally over the last 30 days. 
3 Severe impairment means that a problem that is present more than 50% of the time, with an intensity, which is partially disrupting the persons day to day life and which happens frequently over the last 30 days. 
4 Complete impairment means that a problem that is present more than 95% of the time, with an intensity, which is totally disrupting the persons day to day life and which happens every day over the last 30 days. 
8 Not specified means there is insufficient information to specify the severity of the impairment. 
9 Not applicable means it is inappropriate to apply a particular code (e.g. b650 Menstruation functions for woman in pre-menarche or post-menopause age). 
The second qualifier is the nature of the change to the short list of body structures – structure of the nervous system; the eye, ear and related structures; structures involved in voice and speech; structure of the cardiovascular, immunological and respiratory systems; structures related to the digestive, metabolism and endocrine systems; structure related to genitourinary and reproductive system; structure related to movement; skin and related structures; any other body structures.
0 No change in structure; 1 Total absence; 2 Partial absence; 3 Additional part; 4 Aberrant dimensions; 5 Discontinuity; 6 Deviating position; 7 Qualitative changes in structure, including accumulation of fluid; 8 Not specified; 9 Not applicable 
Part 2 The performance qualifier indicates the extent of participation restriction by describing the persons actual performance of a task or action in his or her current environment. The capacity qualifier indicates the extent of activity limitation by describing the person's ability to execute a task or an action. The capacity qualifier focuses on limitations that are inherent or intrinsic features of the person themselves. These limitations should be direct manifestations of the respondent's health state, without the assistance. By assistance we mean the help of another person, or assistance provided by an adapted or specially designed tool or vehicle, or any form of environmental modification to a room, home, workplace etc.  In evaluating participation and capacity without assistance the criteria of the first qualifier is used for both columns relating to learning and applying knowledge; general tasks and demands; communication; mobility; self care; domestic life; domestic life; interpersonal interactions and relationships; school and work; community, social and civic life; any other activity or participation.
Part 3 Environmental factors make up the physical, social and attitudinal environment in which people live and conduct their lives.   The qualifier in environment relates to barriers or facilitator relating to products and technology; natural environment and human made changes to the environment; support and relationships; attitudes; housing, communication, transportation, legal services, social security, health education and employment; any other environmental factors.
0 No barriers; 1 Mild barriers; 2 Moderate barriers; 3 Severe barriers; 4 Complete barriers 

0 No facilitator; +1 Mild facilitator; +2 Moderate facilitator; +3 Substantial facilitator; +4 Complete facilitator 
The interview is facilitated with suggested questions: Do you use any assistive device such as glasses, hearing aid, wheelchair, etc.?  Do you have any person assisting you with your self care, shopping or other daily activities?  Are you receiving any kind of treatment for your health? 

Have you recently cut back (i.e. reduced) your usual activities or work because of your 
health condition? Have you recently been totally unable to carry out your usual activities or work because of your health condition? In your present state of health, how much difficulty do you have walking long distances (such as a kilometer or more) without assistance? In your home how much difficulty do you have washing yourself, without assistance? In your present state of health, how much difficulty do you have cleaning the floor of your where you live, without assistance? In your present situation, how much of a problem do you actually have making friends? In your present state of health, how much difficulty do you have getting done all the work you need to do for your job, without assistance? How does this compare with someone, just like yourself only without your health condition? In your present state of health, how much difficulty do you have participating in community gatherings, festivals or other local events, without assistance? 
Musculoskeletal diseases are the leading cause of disability and absence from work in the United States.  SSA reports the rate of musculoskeletal and connective tissue disabilities has increased from 24.7% in 2009 to 33.6% in 2015.  Between 2001 and 2016, the prevalence of musculoskeletal procedures drastically increased in the U.S, from 17.9% to 24.2% of all operating room procedures performed during hospital stays (Fingar et al '14)(Weiss et al '14). Occupational injuries affect 15%-20% of all Americans, and repetitive stress injuries (RSIs) account for 56% of all occupational injuries, with an incidence of 21 cases per 100,000 workers annually (Klippel et al ’01: 2, 201, 207).  Monoclonal gammopathies of unspecified significance (MGUS) are painful conditions that last two to six weeks per exposure to monoclonal antibodies leaked from legitimate hydrocarbon storage, cancer treatment clinics that use monoclonal antibodies to target oncologic medicines for delivery to specific parts of the anatomy or animal toxicology laboratories. Monoclonal antibodies are substances that attract debris and infection to a particular part of the anatomy where, in the absence of medical use, they cause ischemia.  Rat urine causes hip pain. There is no legitimate medical use for monoclonal antibodies to the heart.  In 1995 dollars the estimated total economic impact of musculoskeletal conditions on the US economy was $215 billion.  It is estimated that 30 million people participate in some form of organized sport annually in the United States.  Countless millions more are involved in non-organized sports and may have the same propensity to physical injury.  Approximately 25% of high school athletes will sustain an injury at some time.  Direct costs of such injuries exceed $250 million a year.  Occupational injuries affect 15%-20% of all Americans, and repetitive stress injuries (RSIs) account for 56% of all occupational injuries, with an incidence of 21 cases per 100,000 workers annually (Klippel et al ’01: 2, 201, 207). The Social Security Administration (SSA) does not feel pain qualifies for disability (Sen ’09: 284, 285).  Medical diagnosis of a chronic condition is needed to qualify for social security disability insurance or supplemental security income benefits.   
As of 2011, the prevalence of chronic pain in the general population of the United States has been estimated to be as high as 116 million adults (Sonoral '15). Arthritis and rheumatic conditions affected an estimated 43 million Americans in the late 1990s and this number is expected to increase to an estimated 60 million by the year 2020, about half of all painful conditions.  Approximately 21 million people have osteoarthritis (OA), 3.7 million have fibromyalgia and 2.1 million have rheumatoid arthritis (RA). Rheumatoid arthritis is associated with a high rate of disability, more than one-third of working persons who develop RA are unable to work after five years.  Three years after diagnosis with systemic lupus erythematosus (SLS), 40% of patients are no longer are working; inhaled, unwitting or second hand exposure to poison oak and ivy are suspected.  Arthritis and rheumatic diseases significantly limits the ability of more than seven million Americans to participate in such daily activities as going to work or school and housekeeping.  When crippled with pain, that doesn’t go away or gets worse with exercise, it is often best to reduce exertion to 40 percent of normal (Fishman ’06) that to avoid trouble with the heart and lungs is hopefully not less than the Marine Corp physical fitness test of 50-100 crunches, 50-100 push-ups and three mile run.  Stonebreaker (Chanca piedra) cures urinary and gallstones overnight.  Coffee is the front line hospital treatment for headache. Black and green tea (Camellia sinensis) cures 80% of respiratory ailments.  The FDA sponsors clinical studies of the curativeness of Hawthorn for the treatment of congestive heart failure, cholesterol, high or low blood pressure and arrhythmia although it is contraindicated for use with high blood pressure medicines and digitalis.  Gleevec (Iminitab) tablet combination chemotherapy has a 95% cure rate for lymphoma and leukemia.  Disease modifying Anti-rheumatic Drugs (DMARDs) of least resistance are methotrexate an anti-neoplastic drug approved by the FDA for the treatment of arthritis that costs $1 a week; $1 clotrimazole (athletes foot crème) and hydrocortisone crème; Amantadine (Symmetrel) for flu, Ampicillin (Principen) for pneumonia, Doxycycline or Clindamycin (Cleocin) under age 8 for Staph, Metronidazole (Flagyl ER) for infectious diarrhea and joint infections can be purchased with a discount from rxmedsdoctor.net.  Studies dating back to the 1980s recommended glucosamine and chondroitin sulfate 1,000 mg to 2,000 mg of glucosamine and 800 mg to 1,600 mg of chondroitin sulfate every day (Debrowolski ’04: 123).  Because the pills are so large probiotic supplementation is needed for gastrointestinal health.  Following prolotherapy, patients experienced statistically significant decreases in pain, sustained improvement of over 75% was reported by 85% of patients. No side effects of prolotherapy were noted. The average length of time from last prolotherapy session was 14.7 months (range, 6 months to 8 years). Only 3 of 16 knees were still recommended for surgery after prolotherapy. Dextrose prolotherapy ameliorates chondromalacia patella symptoms and improves physical ability (Hauser '14).
Worldwide estimate of all-cause lower-extremity amputations is 2.0–5.9 per 10,000 inhabitants. For birth prevalence rates of congenital limb deficiency they found an estimate between 3.5–7.1 cases per 10,000 births.  In the USA an estimate was found of 32,500 children (<21 years) that suffer from major pediatric amputation, with 5,525 new cases each year, of which 3,315 congenital (Ephraim et al '03).  In a study of hospitalizations in the United States in 2012, spine and joint procedures were common among all age groups except infants. Spinal fusion was one of the five most common OR procedures performed in every age group except infants younger than 1 year and adults 85 years and older. Laminectomy was common among adults aged 18–84 years. Knee arthroplasty and hip replacement were in the top five OR procedures for adults aged 45 years and  older (Fingar et al '14 (Weiss et al '14).  According to applications for board certification from 1999 to 2003, the top 25 most common procedures (in order) performed by orthopedic surgeons are as follows: Knee arthroscopy and meniscectomy. Shoulder arthroscopy and decompression. Carpal tunnel release. Knee arthroscopy and chondroplasty.  Removal of support implant.  Knee arthroscopy and anterior cruciate ligament reconstruction. Knee replacement.  Repair of femoral neck fracture. Repair of trochanteric fracture.  Debridement of skin/muscle/bone/fracture. Knee arthroscopy repair of both menisci. Hip replacement.  Shoulder arthroscopy/distal clavicle excision.  Repair of rotator cuff tendon. Repair fracture of radius (bone)/ulna.  Laminectomy.  Repair of ankle fracture (bimalleolar type).  Shoulder arthroscopy and debridement. Lumbar spinal fusion.  Repair fracture of the distal part of radius.  Low back intervertebral disc surgery.  Incise finger tendon sheath.  Repair of ankle fracture (fibula). Repair of femoral shaft fracture. Repair of trochanteric fracture (Fingar et al '14)(Weiss et al '14).  Knee surgery is the most common surgical procedure and knee surgeries are four of the top ten most  performed orthopedic procedures; total knee replacement is the most common major arthroplasty.  Surgeons who perform total knee replacements should also be qualified to perform less invasive procedure of cartilage replacement using the patient's own cartilage stem cells to reduce recovery time and surgical risk. 
Every year more than 15 million people in the U.S. have surgery and some 40 million people will undergo a procedure requiring an anesthetic.  Some 2,000 of these patients will die from causes related to their anesthesia care. An anesthesia death rate of 1 in 20,000.  Since 1950 the number of physician anesthesiologists in the United States has increased approximately six-fold.  At the same time, the mortality associated with anesthesia has dramatically declined.  In 1954 deaths attributable to anesthesia were estimated to be about one in 2,700 patients.  In the 1990s the reported mortality attributed to anesthesia was between one in 20,000 to one in 250,000 or less depending on the patient group being studied. There is less than a one percent chance that an otherwise healthy person will die on the operating table and about three percent chance of disabling complications.  Emergency surgeries are much more dangerous.  Severe complications associated with anesthesia occurred in one in 170 anesthetics, in a study where headaches were included as a severe complication. In another study major complications were reported to be one in 731 cases. The risk of surgery increases dramatically as physical status deteriorates.  Currently 65-70 percent of all surgeries are done as outpatients.  Another 20-30 percent are performed as same day admits (you might stay overnight after, but not before surgery).  Even the vast majority of open-hear and brain surgery patients are admitted the morning of surgery.  About 5 percent of surgeries are performed in surgeons’ offices.  In 1984, less than a half-million surgical procedures were done in the office.  In 1990, the number was estimated at 1.2 million.  In 1996, it was estimated at more than 3.4 million surgeries.  More than 3 million procedures were performed in doctors’ and dentists’ offices in 2000 (Sweeney ’03: Xiii ,10, 17).  The U.S. surgical death rate is estimated that 1.14 percent of patients who go in for surgery never leave the hospital.  Researchers in the United Kingdom looked at more than 46,000 patients in 28 European countries who underwent non-cardiac surgery.  They found that 4 percent of them died before they could make it out of the hospital.  Nearly 75 percent of patients in Europe who died did not get admitted to an intensive care unit (ICU).  The surgery death rates that the researchers found in other countries ranged from Latvia, which at 21.5 percent had the worst death rate, to Iceland with a rate of 1.2 percent (Padel '12).  Despite a growing interest in price transparency, obtaining price information for a common medical procedure (total hip arthroplasty) is very difficult. Many healthcare providers are not able to provide reasonable price quotes. They also found enormous variation in the quoted prices for elective hip arthroplasty -- from $11,100 to more than $125,000 (Gevers ’13).  Working age surgical patients require better coordination with social security disability insurance, if they do not recover their ability to work after surgery with physical therapy, to better regulate and exchange information on the safety and effectiveness of the least invasive surgical procedure paid for by health insurance.
More than half of all visits to doctor's offices are for ear, nose and throat problems.  The otorhinolaryngologist – a.k.a. the otolaryngologist or more commonly the ear, nose and throat doctor – specializes in adult and pediatric diseases of the upper respiratory tract (the ears, nose and throat) (Rosin '98: 147, 149).  More than 25 million persons in the United States have substantial hearing loss, including some 5 million school-age children and about 8 million persons older than 65 years (Bhaya, Sperling & Madell '04: 62, 63).  In 2014 the National Federation for the Blind estimated that there were 8,538,100 legally blind Americans. More than 150 million Americans use corrective eyewear to compensate for refractive errors. Americans spend more than $15 billion each year on eyewear.  Approximately 37 million Americans wear contact lenses.  Approximately 800,000 refractive surgery procedures such as LASIK and PRK were performed in 2010.  There are 19,216 active ophthalmologists in the United States and 213,459 worldwide.  Cataracts affect more than 24.4 million Americans age 40 and older. By age 75, approximately half of all Americans have cataracts.  Glaucoma affects more than 2.7 million Americans age 40 and older.  Nearly 2.1 million Americans age 50 and older have late Age-related Macular Degeneration (AMD), the stage that can lead to severe vision impairment. In 2010, 9.1 million Americans had early AMD. By age 80, one in ten Americans has late AMD, which is more common in women than in men.  Diabetic retinopathy affects nearly 7.7 million Americans age 40 and older.  The number of people in the United States with diabetes is increasing. More than 29 million Americans have diabetes. About 27% of those with diabetes—8.1 million Americans—do not know they have the disease. Diabetes affects 12.3% of adults age 20 and older.  The prevalence of dry eye syndrome increases with age. An estimated 3.2 million women age 50 and over and 1.68 million men age 50 and over are affected by dry eye syndrome.  There were 48,229 corneal transplants performed in the United States in 2013. Since 1961, more than 1,000,000 men, women and children ranging in age from nine days to 100+ years, have had their sight restored through a corneal transplant.  Nearly a million eye infections that require a trip to the doctor or hospital happen each year, many of them related to contact lens use.
Neurologic illness affects many millions of people in the United States.  For some disorders, prevalence is a better descriptor of impact; for others, incidence is preferable. Per 1,000 children, estimated prevalence was 5.8 for autism spectrum disorder and 2.4 for cerebral palsy; for Tourette syndrome, the data were insufficient. In the general population, per 1,000, the 1-year prevalence for migraine was 121, 7.1 for epilepsy, and 0.9 for multiple sclerosis. Among the elderly, the prevalence of Alzheimer disease was 67 and that of Parkinson disease was 9.5. For diseases best described by annual incidence per 100,000, the rate for stroke was 183, 101 for major traumatic brain injury, 4.5 for spinal cord injury, and 1.6 for ALS (Hirtz et al ’07). There are more than 600 neurological diagnosis recognized by the NIH.  The DSM-IV listed more than 330 different types of psychiatric disorders (Brown ’04: 143).  
Headache is the commonest complaint which patients bring to physicians, and migraine is the commonest functional disorder by which patients are afflicted (Hickey ’92: 567).  Three quarters of a million Americans suffer a cerebral vascular accident (CVA), also known as a stroke, each year.  One-fifth of them die of the stroke, and at least one-third remain permanently disabled (Bradley ’09: 62, 63). Stroke ranks as the number four most common cause of death (behind heart disease, cancer and chronic lower respiratory disease) but number one as the cause of disability and a contributor to dementia.  Cerebral vascular disease costs the U.S. health care system an estimated $60 billion each year (Horstman ’12: 70, 72).  There are four million Americans currently diagnosed with Alzheimer’s.  Age-associated memory impairment (AAMI) has no connection to a specific disease or condition. Nevertheless, it affects nearly 6 percent of the total population and 18.5 percent of people over age 50.  This number climbs even higher with advancing years, as about 40 percent of those between ages 60 and 7 show signs of AAMI.  Alzheimer’s affects about 15 million people worldwide. In the United States, doctors diagnose about 360,000 new cases each year, and that number is rising.  Roughly 47 percent of Americans develop the disease after age 85, thought about 3 percent get it by age 65 (Brown ’04: 84. 95).  
The most common identified environmental cause of dementia is E. coli toxin from cow manure contamination of the groundwater and beef.  People with memory loss should consume only bottled or professionally filtered water.  No beef.  E. coli is a zoonotic infection most commonly transmitted by the manure of cows (Bos taurus) that can cause food and water-born epidemics in humans.  Shiga toxin producing E. coli (STEC) seem to be more associated with diarrhea so the water of forgetfulness is assumed to be contaminated by verocytotoxin producing E. coli (VTEC).  VTs produced by these bacteria are thought to damage host endothelial cells in small vessels of the intestine, kidney and brain resulting in thrombotic microangiopathy.  Beta-amyloid plaque and/or tau in the brain of the Alzheimer's patient could be caused by Diffusely adherent E. coli (DAEC).  Metronidazole is more helpful in the treatment of infectious diarrhea caused by E. coli than Bactrim, but it is contraindicated for use in central nervous system disease and when it comes to verocytotoxin contamination of the groundwater and memory there is not really anything to do but stop drinking and cooking with cow manure contaminated water or foodstuff.  Shiga toxin and verocytotoxin contamination cannot be sterilized by conventional methods that kill the E. coli.  Vasculitis and organophosphate poisoning each occasionally cause a motor neuron disease. Jakob-Creutzfeldt virus (JCV), most commonly presents as progressive dementia with seizures, myoclonus, fasciculations and asymmetrical weakness known as Mad Cow disease.  (Wiederholt ’88: 191, 193).  Mad Cow disease is a member of a family of diseases called transmissible spongiform encephalopathies, TSEs, seen in various animal species including humans, sheep, cows, mink, deer and cats – for example, Creutzfeld-Jacob Disease (CJD) in humans, scrapie in sheep, chronic wasting syndrome in deer and elk, and bovine spongiform encephalopathy of BSE in cows.  The infectious agent of Mad Cow disease remains infectious even after exposure for an hour to a temperature of 680 degrees – enough to melt lead – and can withstand antibiotics, boiling water, bleach, formaldehyde and a variety of solvents, detergents, and enzymes known to destroy most bacteria and viruses.  The expected rate of occurrence of CJD (the human variation of Mad Cow disease) has been 1 in 1 million people.  Yet one study found that people diagnosed with Alzheimer’s disease, whose symptoms were difficult to distinguish from CJD) were examined after death, 5.5 percent of the presumed Alzheimer’s victims were found actually to have CJD.  Another study counted 13 percent (Robbins ’01: 144, 145, 146, 149, 150).  The USDA has written to sell cattle irrigation and has programs to purchase Shiga and verocytotoxin producing E. coli contaminated $1 menu food.
Getting treatment for an ischemic stroke within three hours of the onset of symptoms with recombinant tissue plasminogen activator (rtPA) can dissolve clots and lessen disability by 40 percent if it is administered within three hours of an ischemic stroke. A hemorrhagic stroke caused when a blood vessel breaks and bleeds into the brain is much harder to treat: more than half are fatal. rtPA, a clot-busting drug, is not for home use because it would increase hemorrhaging and a physician must distinguish between ischemic and hemorrhagic stroke. Extensive physical therapy for many months helps many regain function (Horstman ’12: 70, 72). rtPA (recombinant tissue plasminogen activator) is for mild strokes only <25 on the NIH stroke scale, in patients age <80, without hemorrhage, anticoagulant use or elevated blood pressure (Hazinsky '10: 18-19). It is proposed to introduce atropine for administration by emergency medical technicians and emergency room doctors to neutralize the effect of the lucid dreaming pill galantamine that causes the side-effect of sleep paralysis and cannot be ignored as a stroke risk, and organophosphates that cause cerebral hemorrhage, in both ischemic and hemorrhagic strokes with Atropine IV or by endotracheal tube IO (LaBerge '03). Atropine and pralidoxime (DuoDote®) is indicated for the treatment of poisoning by organophosphorous nerve agents as well as organophosphorous insecticides and galamantine. Atropine and pralidoxime (DuoDote) is injected into a muscle in the upper thigh - Atropine 2.1 mg/0.7 mL Pralidoxime Chloride 600 mg/2 mL. One injection should be enough for the emergency treatment of a stroke patient of undetermined cause. 
Epilepsy is the fourth most common neurological disorder.  Epilepsy affects around 2.2 million (1.3 - 2.8 million) Americans and 65 million people worldwide. Its prevalence is greater than autism spectrum disorder, cerebral palsy, multiple sclerosis and Parkinson's disease combined.  The Institute of Medicine, in their recent report Epilepsy Across the Spectrum says the 2.2 million prevalence estimate is most accurately viewed as approximating a midpoint in a wide potential range of 1.3 million to 2.8 million people with epilepsy.  Epilepsy affects 65 million people worldwide. An estimated 60,000 to 150,000 persons in the United States will have at least one episode of convulsive status elepticus (SE) in a given year.  States usually require a 1-year period from the time of the last seizure to issue a driver’s license and this must be documented by a physician (Leppick ’97: 143, 161).  Brain tumors make up only 2 percent of all cancer cases in the United States.  About 100,000 new cases of brain tumors are diagnosed each year, and more than 300,000 Americans currently live with a brain tumor.  About 13,000 Americans die of a malignant brain tumor each year.  In 2009, it cost an average of about $7,000 per month to treat a patient with a malignant brain tumor in the USA (Adams & Victor '89: 522, 523).
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 (Song & Goldsmith '04: 370, 377, 380).  Chromosomal abnormalities occur in 1 in 150 live-births.  50% of stillbirths have chromosomal abnormalities.   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.  Trisomy of chromosome 18 (Edward's syndrome) occurs in about 1 in 4500 -8,000 births causing profound psychomotor and mental retardation, multiple organic abnormalities, spasticity, webbed neck, low-set ears and the second finger overlays the third.  The majority of these infants die in their first year, less than 10% survive 1 year (Wiederhort ’88: 302). Trisomy 13 (Patau syndrome) occurs 1:20,000 births 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 (Wright et al '03: 147-148). 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.  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). Anencephaly, when there is virtually no brain, although the brain stem and cerebellum may be present, occurs in 1 per 1000 live births (Wiederholt ’88: 293, 294).
Neurofibromatosis (Von Recklinghausen’s disease) occurs in about 1 in 2000 births.  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.  Intracranial tumors occur in 15 percent of patients with tuberous sclerosis (Wiederholt ’88: 303, 304).   An estimated incidence of two or three myelomeningocles per 1000 live births has been reported (Wiederholt ’88: 297, 298). 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 (Wiederholt ’88: 191, 193).  About 764,000 people, 500,000 children and 264,000 adults currently have Cerebral Palsy (CP).  About two to three children out of every 1,000 have CP.  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 CP.  Around 8,000 to 10,000 babies and infants are diagnosed per year with CP and around 1,200 to 1,500 preschool-aged children are diagnosed per year with CP. 
There are approximately 123,000 Multiple Sclerosis (MS) cases in the U.S. The mean age of onset of MS is 33 years and age of diagnosis is 37 years.  It is more common in the cold and temperate climates of the higher latitudes in both hemispheres.  Huntington's disease (HD) affects about 4 to 15 in 100,000 people of European descent. More than 15,000 Americans have HD. At least 150,000 others have a 50 percent risk of developing the disease and thousands more of their relatives live with the possibility that they, too, might develop HD.  Wegener's granulomatosis (WG) affects approximately in in 20,000-30,000 people. As of 1991 the outcome of the extended WG NIH study was that among all patients treated with daily cyclophosphamide and corticosteroids, 91% had marked improvement and 75% achieved remission.  Unfortunately 50% of remissions later were associated with one or more relapses and during an eight year follow-up period, the mortality rate was 13% (Klippel et al ’01: 392, 393).  Systemic sclerosis is an acquired, noncontagious, rare disease unknown etiology that occurs sporadically worldwide.  Its incidence in the United States is about 19 cases per million per year, with a prevalence of 19-75 cases per 100,000.  Although it’s estimated that 40,000-165,000 people in the United States have SSc, prevalence figures rise threefold to fourfold when they include patients who have mild SSc like illnesses, but do not meet classification criteria.  SSc is rare in children, with peak occurrence in individuals aged 35-65 years.  Female predominance is  most pronounced during mid and late childbearing years, when ratios of women to men may reach 7-12:1.  Choctaw Native Americans in Oklahoma have the highest prevalence of SSc reported: 469 cases per 100,000 people (Klippel et al ’01: 353, 374, 377). 
There are an estimated 6.5 million Americans and 95 million people worldwide, severely affected by intellectual development disability, formerly known as mental retardation. Mental illness is the most common ailment affecting 25% of the US population and 5% suffer severe mental illness, in any given year; more than 50% of the population suffers mental illness at least once in their lifetime.  Both intellectual disability and mental illness that has resulted in involuntary hospitalization by the state are considered permanent disabilities for the purpose of qualifying for social security disability insurance and supplemental security income.  Mental disorders combined receive about 22% of disability benefits, 4.7% goes to intellectual disability and 7.2% to mood disorders.  Mental disorders for which disabilities are awarded are classified in a statistical sample of 432,16 disability beneficiaries – autistic disorders (0.9%), developmental disorders (0.2%), childhood and adolescent disorders not otherwise classified (0.2%), intellectual disability (4.3%), mood disorders (7.2%), organic mental disorders (2.5%), schizophrenia and other psychotic disorders (2.1%) and other mental disorder (3.0%).  The intellectually disabled are universally guaranteed social security disability benefits on the basis of substantial gainful income and have access to organized sheltered workshops for employment to earns a substantial gainful income.  Disability benefits for mental illness are customarily limited to people who have been hospitalized against their will to a state mental institution.  
Neurotoxicity results in a range of neurologic and psychiatric disorders.  Environmental chemicals associated with subclinical neurotoxicity include lead, organophosphorus pesticides, some chlorinated hydrocarbons, some solvent mixtures and mercury.  Of about 70,000 chemicals used in commerce several hundred are known to be neurotoxins.  However, other than pharmaceuticals less than 10 percent of these have been adequately tested. More than one-third of those 197 chemicals had demonstrated the potential, if the doses were large enough, to produce adverse effects on the nervous system.  Neurotoxin activity can be characterized by the ability to inhibit neuron control over ion concentrations across the cell membrane, or communication between neurons across a synapse. Local pathology of neurotoxin exposure often includes neuron excitotoxicity or apoptosis but can also include glial cell damage. Macroscopic manifestations of neurotoxin exposure can include widespread central nervous system damage such as mental retardation, memory impairments, epilepsy, and dementia.  Chemicals in the environment can alter the function of the nervous system.  Neurotoxicity is defined as the capacity of chemical, biologic, or physical agents to cause adverse functional or structural changes in the nervous system.  Illnesses caused by exposure to neurotoxins include encephalopathy in children who at chips of lead-based paint; blindness in persons who consumed wood alcohol (methanol); and coma, convulsions and respiratory paralysis after exposure to organophosphorus pesticides (Research Council ’92: vii, 1, 2, 4, 16).  Organic solvents such as chloroform, paint thinners, lacquers, enamels, cigarette lighter fluid, polish and spot removers, gasoline and glues have all been used to get high.  Uncoordination, restlessness, excitement, confusion, delirium, coma that may last from a few hours to several days, and even death can result.  Repeated inhalation induces dizziness, giddiness, hallucinations, and unconsciousness, along with neurological effects such as confusion, ataxis, tremor, itching, neuritis and paralysis of peripheral and cranial nerves (Elvin-Lewis ’77: 442, 443, 445, 446).  Tricyclic antidepressants have a desired therapeutic activity at low does, but produce life-threatening anticholinergic effects at high doses; antipsychotic drugs can produce dangerous movement disorders; the antineoplastic drug cis-platinum is a valuable chemotherapeutic agent, but can cause toxic neuropathies; and some antibacterial agents can trigger loss of hearing and balance.  Some substances valued for their relatively selective neuroactivity, such as ethanol, are particularly likely to have simultaneous neurotoxicity (Research Council ’92: 16).  Topical exposure to dimethoxymethylamphetamine (DOM) causes a three panic attack followed by 6 months of recovery from severe mental mental illness if unwashed.
Forty to fifty percent of medications are overused and mis-prescribed, especially tranquilizers (including sleeping pills and mind-altering drugs particularly antipsychotic medication), cardiovascular drugs and gastrointestinal drugs.  The medications used to treat heart disease, high blood pressure and vascular disease were found to be the most abused.  A World Health Organization (WHO) study on adverse reactions to drugs found 88% of all people had at least one problem with a prescribed drug.  22% of these patients had a possibly life-threatening condition perhaps caused by medication.  59% were given drugs that were either ineffective or contra-indicated.  28% were given an incorrect high dosage.  48% were given drugs that had severe interaction effects when taken with other chemicals.  20% were given drugs that had the same effect of other drugs they were already taking.  In April, 1982, Eli Lily introduced Oraflex It was removed from the market in August, 1982, after seventy-three people died from the effects of the drug (Rondberg ’96: 91, 93, 94).  Hundreds of thousands of insulin dependent diabetes mellitus patients (IDDM), with 50% survival rates 20 years after diagnosis of diabetes as a juvenile, may have died as the result of injecting Zyprexa (Olanzapine), a psychiatric and delirium tremon drug dissolved in alcohol in counterfeit insulin (Humulin) syringes, or millions more who may have gotten diabetes after drinking alcohol with a tablet of Zyprexa dissolved in it.  Zyprexa and Humulin are both manufactured by Eli Lilly and Co. who must divest themselves of one or or the other to protect the reputation of the life saving insulin supply company (Moore '98).

Prescription psychiatric medicine, neuroleptics; hypnotics (sleep aids) and antipsychotics are the most frequent cause of fatal drug overdose reported to Poison Control Centers, and childhood stimulants and antidepressants the fifth.  Narcotic, including opiate, overdoses are not accounted for by the Poison Control Center.  Care must be taken when patients taking or withdrawing from antidepressant medicine, because insomnia and violent outbursts are common and have been homicidal to such a degree that in at least one case in the 1970s a lady not only killed her mother but was perversely awarded a settlement against the drug manufacturer (Moore ’98).  There was a 10 to 30 percent chance of developing a permanent case of tardive dyskinesia after using a standard antipsychotic for more than a year.  In recent decades, “atypical” antipsychotics have been developed designed to produce extra pyramidal symptoms with one regular daily dose that is gradually achieved with blood level tests while detained in a psychiatric hospital.  The extra-pyramidal side-effects of all antipsychotic drugs, but Risperdal (Risperidone) that causes baldness, exhibit potentially fatal neuromuscular side-effects, a facial tic that is treated within minutes, with one dose of Amantadine (Symmetrel).  As new atypical antipsychotics penetrated the market without a quick antidote, in 2008 one child in 88 received a diagnosis pervasive development disorder, known as autism spectrum disorders, by age 8, compared with about one in 110 two years earlier. The estimated rate in 2002 was about one in 155.  The FDA wrote to inform the public the antiviral Amantadine (Symmetrel) cures the neuromuscular side-effects of antipsychotic drugs; so often exhibited by people released from psychiatric hospitals and possibly autistic tics of accidental infant consumers.  Cure an autistic tic, with one dose, half for children and one-quarter for infants. 
The Department of Justice reports that annual fatal prescription opiate overdoses have increased 1,000%  from around 500 in 2001 to over 5,000 in 2015.  Heroin overdoses have also recently increased as the result of contamination of the drug supply with the extremely powerful narcotic painkillers fentanyl and cofentanyl.  Emergency responders are now equipped with Naloxone (Narcan, Evzio) injectable opiate antagonist that neutralizes the respiratory depression that precedes death in opiate overdose patients.  Furthermore, opiate prescriptions should be accompanied with a prescription for Naltrexone hydrochloride tablets to reverse respiratory depression and intoxication.  Narcotics, including heroin and other illicit hard drug overdoses, need to be accounted for like other drugs by the National Poison Control Center to reduce environmental and opiate drug contamination with fentanyl and cofentanyl detected by investigation of the surge in heroin overdoses.  The primary reason for the increase in fatal opiate overdoses is that there has been a marked increase in painful musculoskeletal conditions and orthopedic surgery since 2001.  Monoclonal antibody leaks from oncology clinics is the suspected unnatural cause of 2 to 6 week of pain localized to a specific location per ischemic exposure called monoclonal gammopathies of unspecified significance (MGUS).  Fibromyalgia pain that moves from one location to another, usually in the torso.  This pain is often due to toxic shock syndrome from the mixture of  chemicals released by the interaction between airborne Streptococcus spp. and internal, usually in the spine, or external, usually on the buttocks, Staphyloccocus aureus lesions.  Methicillin resistance requires that the Staph be treated with the once a day broad spectrum antibiotic doxycycline.  Bacterial joint conditions must be treated with metronidazole. 
Because of the new hazards of opiate painkillers physicians need to prescribe marijuana for chronic pain rather than opiates in the outpatient setting including after giving birth with the help of epidural and to tolerate a week of insomnia when quitting opiate addiction due to the surge in maternal mortality within one year of giving birth due to opiate overdose.  Obstetricians should definitely not punish patients who test positive for marijuana, whereas there is no evidence that habitual marijuana use causes birth defects, such as low-fetal birth weight, like tobacco and alcohol, or other teratogenic complications, like many prescription drugs, the all girl baby theory is probably the result of the repressive marijuana testing of pregnant women receiving public assistance, rather than marijuana exposure.  Marijuana is the healthiest dope for hopeless.  Marijuana has been reported as successful in relieving symptoms of addiction, anxiety, tension, stress and depression, ADHD,  HIV/AIDS, PTSD, insomnia, migraine, movement disorders, cerebral palsy, multiple sclerosis, digestive problems, inflammation, nausea and vomiting, cancer treatment side-effects, pain, spasms, convulsions, psoriasis and arthritis (Martin ’11: 15, 17).
II. Nervous System 
2.1 Central Nervous System 
The nervous system of vertebrate animals (including humans) is divided into the central nervous system (CNS) and peripheral nervous system (PNS).  The central nervous system (CNS) is the largest part, and includes the brain and spinal cord.  The CNS is enclosed and protected by meninges, a three-layered system of membranes, including a tough, leathery outer layer called the dura mater. The brain is also protected by the skull, and the spinal cord by the vertebrae. The peripheral nervous system (PNS) is a collective term for the nervous system structures that do not lie within the CNS. The large majority of the axon bundles called nerves are considered to belong to the PNS, even when the cell bodies of the neurons to which they belong reside within the brain or spinal cord. The PNS is divided into somatic and visceral parts. The somatic part consists of the nerves that innervate the skin, joints, and muscles. The cell bodies of somatic sensory neurons lie in dorsal root ganglia of the spinal cord. The visceral part, also known as the autonomic nervous system, contains neurons that innervate the internal organs, the heart, bowels, blood vessels, and glands (Bradley ’09: 275). 

The autonomic nervous system (ANS) is the part of the nervous system that is automatic.  This part of the nervous system requires no thoughts or calculations.  The ANS kicks in immediately when faced with a threat to survival.  The ANS has two branches.  The sympathetic (active) and the parasympathetic (relax). The sympathetic branch of the autonomic nervous system is frequently called you “fight or flight” system.  With either response an entire cascade of events occurs – the nerves in the brain quickly send signals along the nerves in the body that constrict blood vessels, immediately raising blood pressure. Heart rate jumps and one can run faster.  Arteries in the skin constrict, making it less likely to bleed to death.  Blood is directed away from organs that really aren’t necessary, like the kidneys and digestive tract.  Pupils dilate and the hair on the back of the neck stands up and becomes environmentally sensitive, in fractions of a second.  The parasympathetic branch dominates when nothing is perceived threatening in the environment.  Blood is preferentially being delivered to the stomach and intestines to help you absorb and digest your food.  Heart rate is probably a little slower than usual.  Blood pressure is also lower (Wilson ’06: 65-66). Most of the body’s vital signs are governed by circadian rhythm; Neurological and endocrine functions, for example, follow a twenty-four-hour cycle, as do temperature fluctuations, hormone and enzyme production, electrolyte excretion, and sleep/wakeful cycle . When researchers study human physiological characteristics over a twenty-four hour period, including measurements of the brain waves known as electroencephalography, or EEG, they find that four distinct state of consciousness, or psychophysiology, emerge.  These are: (1) Deep sleep, or delta sleep, during which most rest and restoration take place. (2) The dream state, also known as REM sleep because of the rapid eye movements that accompany it.  (3) Light sleep, which often takes up a majority of the time during the night, and which occurs after the above two periods have ended. (4) The waking state (Chopra ’91: 43, 5).
The nervous system coordinates and integrates the body’s many activities.  The nervous system is composed of around 100 billion nerve cells (neurons) which conduct the impulses, and an even larger number of various supporting cells.  There are two main parts, the central nervous system (CNS), consisting of the brain and spinal cord, and the peripheral nervous system (PNS), comprising the spinal and cranial nerves and the nerves associated with the autonomic nervous system.  The peripheral nervous system is responsible for conducting messages from all sense organs of the body to the central nervous system, but it also included two motor divisions, the somatic (voluntary) motor system, which activates the voluntary (skeletal) muscles, and other involuntary muscles, such as the heart and various glands.  When the finger touches a hot stove, a temperature receptor in the skin is stimulated and initiates an impulse in an afferent neuron.  This neuron extends a process into the spinal cord, where it ends in a synapse (junction with an internuncial neuron).  This neuron in turn carries the impulse to an appropriate efferent neuron, which extends from the spinal cord, and carries the impulse back to groups of muscle fibers in the forearm and hand.  Contraction of the muscle fibers causes withdrawal of the finger from the hot object. The brain and spinal cord function to correlate and integrate information (Elvin-Lewis ’77: 152, 153,  

The CNS has a very high rate of metabolism.  In an average adult human the weight of the brain (about 3lb) is approximately 2% of the body weight.  But its energy demands are so great that it received about 14% of the heart’s output and consumes about 18% of the oxygen absorbed by the lungs – enough to light a 25-watt bulb.  The body is made up of over 100 trillion cells, 206 bones, 600 muscles and 22 organs.  Our eyes can make 10 million different color distinctions, our ears can discriminate some 1,600 frequencies.  Out heart beats 100,000 times a day and pumps blood through a thousand miles of arteries without our even thinking about it.  The human body replaces 50,000 dying cells every second and over one billion cells every single day. The digestive tract is replaced every four days, your immune system every seven days, liver in six months and most of your body, with the exception of the brain and the eyes is totally replaced in about seven years (Zenn ’12: 63, 64).  Unlike other organs the brain depends almost entirely on glucose as a source of energy and as a raw material for the synthesis of other molecules.  The CNS depends critically on an uninterrupted supply of oxygen and on the proper functioning of enzymes that metabolize glucose.  Other tissue have alternative sources of energy and can survive for a relatively long time when the circulation is compromised, but nerve cells usually begin to die within minutes (Research Council ’92: 28). 
Neurons are small grey cells, 0.2 to 0.02 millimeter in diameter, that are concentrated in the top layers of the brain, where they are connected by and share information through synapses.  Neurons have many projections, or branches, called dendrites.  One branch is much longer than the others and is called the axon.  White matter, formed by specialized glial cells, makes up the other half of the brain, helping gray matter form circuits.  Myelin is more than insulation.  A white fatty substance that coats and protects individual axons, the extensions that send information out from neurons speeding up transmission among neurons and various brain areas.  This white sheathing helps connect neurons in one region of the brain with those in other regions and is also responsible for the maturing brain.  Myelin is only partially formed at birth, expands in spurts, and gradually developed in different part so the brain up through our 20s.  The timing of this growth and degree of completion can affect learning and the development of self-control (and why teenagers may lack it).  Faulty or missing myelin in the central nervous system can contribute to several debilitating diseases, most notably multiple sclerosis.  Myelin is laid on axons somewhat like electrical tape, wrapped up to 150 times between every neural node.  Glia and neurons work together to speed information through the brain and spinal cord.  Axons may be short, a millimeter or so, or they may be up to a meter in length (Bradley ’09: 279, 280). 
A neuron (brain cell) sends an outgoing message down a long axon and across a synaptic gap to a receiving dendrite on another neuron.  Several types of glial cells help with transmission.  Astrocyte glia bring nutrients to neurons as well as surround and regulate synapses.  Oligodendrocyte glia produce myelin that insulates axons.  In the body’s peripheral nervous system, Schwann cells perform myelination. The brain talks to itself and collects information by sending messages between neurons on long arms called axons.  When those axons are wrapped and insulated with myelin, the signal race to their targets much faster than on unmyelinated axons.  Glial cells in the white matter called oligodendrocyte cells manufacture the fatty insulating membrane and wrap the axons with 10 to 150 layers.  Glial cells called astrocytes sometimes “listen in” on the signals traveling along axons and relay chemical messages to the oligodendrocytes.  Gaps in the insulation every millimeter or so known as the Nodes of Ranvier that act as intricate, bioelectric repeaters and relay stations.  They generate, regulate and quickly relay impulses along an axon.  The impulse is strengthened and volleyed from node to node as a voltage spike, initiated when channels in the node open, flooding the node with sodium ions and coordinating potassium channels (Horstman ’12: P7,  P6).  The neurons and their branches are all electrically charged with an electric potential that is about -70 microvolts on the inside of the cell.  This potential is maintained by a system of ion channels and pumps that transfer single charged atoms (ions) across the neuronal cell membrane from one side to the other. When a neuron is stimulated, sodium ions flow across the membrane into the cell and short out the electrical potential (depolarize it).  This stimulates the next part of the cell membrane to depolarize and the nerve impulse spreads down the axon. The nerve impulse leaps the gap, or synapse by releasing a neurotransmitter (Bradley ’09; 280, 281). 
Neuron
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Humans and other mammals produce specific neurochemicals and hormones related to actions and emotions. There are more than 100 different neurotransmitters.  Here are some the brain uses every day:  Acetylcholine gets us going: it excites cells, activates muscles, and is involved in wakefulness, attentiveness, anger, aggression and sexuality.  Alzheimer’s disease is associated with a shortage of acetylcholine.  Glutamate is a major excitatory neurotransmitter, dispersed widely throughout the brain.  It’s involved in learning and memory.  GABA (gamma-aminobutyric acid) slows everything down and helps keep the system in balance.  It helps regulate anxiety.  Endorphins act as hormones and neurotransmitters.  They reduce pain and sensations and increase pleasure.  Epinephrine (also called adrenalin) keeps alert, balances blood pressure, and it jumps in when energy is needed.  It’s produced and released by the adrenal glands in times of stress.  Too much can increase anxiety and tension.  Dopamine is vital for voluntary movement, attentiveness, motivation and pleasure.  It’s a key player in addiction.  Serotonin helps regulate body temperature, memory, emotion, sleep, appetite, and mood.  Many antidepressants work by regulating it.  Oxytocin is both a hormone and a neurotransmitter.  It plays a key role in labor, breast milk production, mother love, romantic love and trust (Horstman ’12: 6, 31).

Neuro-chemicals are often very powerful drugs.  The category of neuro-chemicals called endorphins, for example, discovered about twenty years ago, are natural painkillers produced by the brain.  The word endorphin, derived from the Greek, literally means “internally produced morphine” and the comparison between endorphins and morphine is by no means an exaggeration.  Morphine is a narcotic opiate closely related to heroin. But many endorphins are fifty to one hundred times more powerful than morphine.  Endorphins are one example of literally thousands of naturally occurring biochemical that the brain produces in order to create health and healing. The great advantage of these natural, internally produced chemicals over drugs that you buy in a pharmacy is that our own neuro-chemicals are produced in just the right amount, at just the right time, in response to the body’s perception of pain or some other biological need.  And there no side effects to these natural biochemical, since they are part of the body’s own natural healing system.  Neuro-chemicals called immunomodulators are produced in the brain and have a direct impact on the functioning of immune system cells.  Immunomodulators produced during the fight-or-flight response depress physiological defense systems so that individuals under chronic stress have weaker immunity than others (Chopra ’95: 62, 64).

Cholesterol may be bad for the arteries, but it’s vital for the brain: one quarter of the body’s cholesterol is found in the brain. Cholesterol is a way substance that, among other things provides structure to the body’s cell membranes.  High levels of cholesterol in the blood are not good: they create a risk for heart disease because the molecules that transport cholesterol can damage arteries and cause blockages.  But in the brain, cholesterol plays a crucial role in forming neuronal connections – the vital links among brain cells that underlie memory and learning.  Quick thinking and rapid reaction times depend on cholesterol, the building blocks of the sheaths that insulate the neurons and speed up electrical transmissions (Horstman ’12: 85).  The lipid content of the nervous system is especially high – the myelin in axonal sheaths, for example, constitutes approximately 25% of the brain’s dry weight.  Many classes of toxicants, such as chlorinated hydrocarbon pesticides and industrial solvent, dissolve readily in lipids. Toxicants can gradually leech out of lipid depots, such as liver and adipose tissue, to such an extent that the exposure of the nervous system itself to a toxic chemical lasts much longer than the external exposure of the organism (National Research Council ’92: 32).  
The central nervous system is protected by major physical and chemical barriers. Physically, the brain and spinal cord are surrounded by tough meningeal membranes, and enclosed in the bones of the skull and spinal vertebrae, which combine to form a strong physical shield. Chemically, the brain and spinal cord are isolated by the so-called blood–brain barrier, which prevents most types of chemicals from moving from the bloodstream into the interior of the CNS. The blood brain barrier (BBB) is one critical example of protection which prevents toxins and other adverse compounds from reaching the brain. As the brain requires nutrient entry and waste removal, it is perfused by blood flow. Blood can carry a number of ingested toxins, however, which would induce significant neuron death if they reach nervous tissue. Thus, protective cells termed astrocytes surround the capillaries in the brain and absorb nutrients from the blood and subsequently transport them to the neurons, effectively isolating the brain from a number of potential chemical insults.  Peripheral nerves and the retina have a similar barrier.
2.2 Brain
Running on twelve watts, the energy contained in about two large bananas, the brain can store enough information to fill two Empire State building with tiny computer chips fully loaded with data (Zenn '12: 64). The human brain, weighing only three pounds, controls all 100 trillion cells in the body.  There are an estimated 100 billion neurons (1011)  and six times that or more cells called glia in the brain, receiving input from about 1,000 other neurons and, in turn, sends its messages to another 1,000 neurons (Research Council ’92: 29) and the human cortex has about 0.15 quadrillion (1.5 x 1013) synapses (Bradley ’09: 4). The brain has more cells than there are stars in the Milky Way.  To reach those numbers the fetal brain had to generate more than 500,000 cells per minute in the early stages of development.  The three pound brain occupies a scant 2 percent of the body but sucks 20 percent of the energy, 20 percent of the total amount of oxygen and glucose and 20 percent of the blood pumped by the heart – enough to light a 25-watt bulb.  Running on twelve watts, the energy contained in about two large bananas, the brain can store enough information to fill two Empire State building with tiny computer chips fully loaded with data.  Theoretically the human brain can perform 2 x 1016 calculations per second.  The brain has one overruling goal: to keep the body healthy and alive.  That’s what it lives for.  The body is made up of over 100 trillion cells, 206 bones, 600 muscles and 22 organs.  The eyes can make 10 million different color distinctions, our ears can discriminate some 1,600 frequencies.  The heart beats 100,000 times a day and pumps blood through a thousand miles of arteries without our even thinking about it.  The human body replaces 50,000 dying cells every second and over one billion cells every single day. The digestive tract is replaced every four days, the immune system every seven days, liver in six months and most of the body, with the exception of the brain and the eyes is totally replaced in about seven years (Zenn ’12: 63, 64).  

Human Brain
[image: image6.png]cEM 3 W
rwoe 3 mc
ihsue s




Credit: Live Science

Neurons require oxygen and glucose for metabolism, and they cannot survive for more than a few minutes if their blood supply is cut off (Bradley ’09: 282). The brain is made up just about 50-50 with white matter (glial cells) and gray matter (neurons)  Although gray matter controls the brain’s thinking and calculating, white matter controls the signals that neurons share, coordinating how well brain regions work together.  Glia and neurons work together to speed information through the brain and spinal cord.  A neuron (brain cell) sends an outgoing message down a long axon and across a synaptic gap to a receiving dendrite on another neuron.  Several types of glial cells help with transmission.  Astrocyte glia bring nutrients to neurons as well as surround and regulate synapses.  Oligodendrocyte glia produce myelin that insulates axons.  In the body’s peripheral nervous system, Schwann cells perform myelination. The brain talks to itself and collects information by sending messages between neurons on long arms called axons.  When those axons are wrapped and insulated with myelin, the signal race to their targets much faster than on unmyelinated axons.  Without myelin, the signal leaks and dissipates.  Glial cells in the white matter called oligodendrocyte cells manufacture the fatty insulating membrane and wrap the axons with 10 to 150 layers.  Glial cells called astrocytes sometimes “listen in” on the signals traveling along axons and relay chemical messages to the oligodendrocytes.  Gaps in the insulation every millimeter or so known as the Nodes of Ranvier that act as intricate, bioelectric repeaters and relay stations.  They generate, regulate and quickly relay impulses along an axon.  The impulse is strengthened and volleyed from node to node as a voltage spike, initiated when channels in the node open, flooding the node with sodium ions and coordinating potassium channels (Horstman ’12: P7,  P6). Without myelin, the signal leaks and dissipates. Electrical signals, unable to leak through this sheath, jump swiftly down the axon for node to node.  When they are coated with myelin, nerve impulses race down axons on the order of one hundred times faster.  Without myelin, the signal leaks and dissipates. Once axons are myelinated potential changes are more limited, which explains why it can be harder, but not impossible, for older brains to learn new tricks. For example, learn a language after puberty and you will speak with an accent; learn a language as a child, and you will speak it like a native (Horstman ’12: 27).

New cells in the brain are made from neural stem cells that divide periodically in two main areas: the ventricles, which contain cerebrospinal fluid to nourish the central nervous system, and the hippocampus, crucial for learning and memory.  The neural stem cells proliferate and give rise to other neural stem cells and to neural precursors that can grow up to be either neurons or glial cells. Only 50 percent, on average, survive, in an adult brain, newborn neurons have been found in the hippocampus and the olfactory bubs, which process smell. During their first weeks of life, newborn brain cells in the hippocampus migrate from the edge of the dentate gyrus (where they were born) into a deeper area, where they mature and become wired into a network of neurons.  Research shows that learning when the cells are about one to two weeks old enhances their survival.  If there is no learning activity, most new hippocampus neurons die (Horstman ’12: P5). Around the third week after conception, something called the neural plate forms along the embryonic backbone.  In the months before birth and the year that follows, the brain grows virtually all of its hundreds of billions of cells.  But a six-month-old brain is only about 30 percent of its adult size.  For the next three years, it continues to grow (although not so quickly) as neurons grow and make connections reaching its final weight when you’re about 20 years old.  While it is growing, it’s also pruning away unneeded neurons for leaner, meaner, feaster networking.  Eventually as many as 70 percent of original brain cells will be pruned and die off.  Don’t worry, each of those billion or so neuron can communicate with hundreds of thousands of other neurons and can (and do) change hookups and networks all the time even into old age. (Horstman ’12: 24, 25, P4). 
Brain Diagram
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Within the brain such functions as consciousness, memory and reason are thought to be due to the activity of the cerebral cortex, which receives and interprets all the more complex sensations, sight, sound, odor, and touch and completely overshadows the other regions of the brain.  These include the thalamus, which serves largely as a sensory station functioning at the subconscious level, and the hypothalamus, important because it contains integration centers for the autonomic or visceral functions (i.e. digestion, appetite, fear and rage, and centers that regulate the activity of the pituitary gland, which is the mast coordinator of the endocrine organs throughout the body and utilizes the bloodstream to transport its secretory products to target areas).   In addition, there is the brain stem, comprising the midbrain, pons, and medulla through which the main sensory pathways pass toward the thalamus, it contains the reticular activating system, responsible for maintaining wakefulness and attention.  Finally the cerebellum is concerned primarily with regulating motor activity and equilibrium. The other part of the central nervous system is the spinal cord.  It serves to carry impulses to and from the brain and the periphery and to carry the synaptic connections between the sensory and motor neurons, which provide for various reflexes, and the autonomic and somatic motor neurons (Elvin-Lewis ’77: 152, 153, 158).
The brain stem, sits at the top of the spine and takes care of the automated basics: breathing, heartbeat, digestion, reflexive actions, sleeping and arousal. It includes part of the spinal cord, which sends messages to and from the brain to the rest of the body; and the cerebellum, which coordinates balance and rote motions.  At the top of the brain stem, deep in the center of the brain, like the thalamus and basal ganglia.  The basal ganglia and the motor parts of the basal ganglia are involved in complex coordination of movement.  The sensory part of the thalamus integrates and relays sensory messages from the body and head to the cerebral cortex, where they reach the level of conscious perception.  Pain originates in the sensory thalamus.  From here up, the brain is divided into two hemispheres connected by a thick band of fibers and nerves called the corpus callosum.  Most brain parts come in pairs, one in each hemisphere.  Although the halves are similar, each functions slightly differently, communicating through the corpus callosum.  Below the thalamus and behind the eyes is the hypothalamus.  This controls the endocrine system – the thyroid, adrenal and reproductive glands – through the pituitary gland, which lies just below the hypothalamus (Bradley ’09: 275, 276).   Receptors in the nose, known as the olfactory bulbs, are direct extensions of a part of the brain known as the hypothalamus.  The hypothalamus, which is also known as the brain’s brain, is responsible for many functions in our bodies, particularly those that we consider autonomic: heartbeat, blood pressure, thirst, appetite, and of course, the cycles of sleeping and waking. The hypothalamus is also responsible for generating chemicals that influence memory and emotion (Chopra ’91: 71).
The limbic system or “emotional brain” is tucked deep inside the bulk of the midbrain.  It acts as the gatekeeper between the spinal cord and the cerebrum “thinking brain” above, regulating survival mechanisms such as sleep cycles, hunger, emotions and most important fear, sensory input and pleasure.  The amygdala resides here, ready to sound the fight-or-flight decision, and social functions like mating, whether an experience is pleasurable or painful and whether it should be repeated or avoided.  It sends the message along the hypothalamus, which produces and releases chemicals that spur your body to action, and to the hippocampus, your gateway to learning.  More important, the hippocampus is one of the brain areas in humans known to make new neurons.  The pleasure center, or reward circuit, is based in the limbic system, involving the nucleus accumbens, the ventral tegmental area (VTA) and the caudate nucleus – the midbrain reward and motivation systems that are connected with pleasure and addiction.  The VTA accumbans pathway evaluates how good the experience is and sends that rating along to other parts of your reward circuit, including your amygdala and prefrontal cortex.  The Fornix carries signals from the hippocampus to the mammillary bodies and septal nuclei.  The Mammillary body is important for the formation of memory.  The Septal nuclei are located anterior to the interventricular septum, the septal nuclei provide critical interconnections. The septal area isn't related to the smell, but it is the pleasure zone in animals.  The Limbic lobe and Parahippocampal gyrus: play a role in the formation of spatial memory.  The Cinguate gyrus has autonomic fuctions regulating heart rate, blood pressure, cognition and attention.  The Dentate gyrus is thought to contribute to new memories.  In addition, these structures are sometimes also considered to be part of the limbic system:  The Entorhinal cortex is important memory and associative components.  The Piriform cortex relates to the olfactory system.  The Fornicate gyrus is the region encompassing the cingulate, hippocampus, and parahippocampal gyrus.  The Nucleus accumbens: Involved in reward, pleasure, and addiction.  The Orbitofrontal cortex is required for decision making.  

The thinking brain, the wrinkly and crevassed cerebrum, the part we usually see when we picture a brain, sits like a crown on the very top of your brain, covered with the nickel-thin layer of the cerebral cortex (or neocortex).  This is the most recently evolved part of the brain, the last part to mature in the journey from embryo to adult – the part that makes us human.  Its four major lobes control thought, reasoning, language, planning and imagination.  The frontal lobes take care of reasoning, the occipital lobes in the back process what you see, and the temporal lobes (above your ears) are responsible for what you hear and for understanding speech and appreciating music.  The parietal lobes running across the top and sides of the brain are the primary sensory areas, taking information about taste, touch and movement.  Eventually the thinking brain coordinates and processes all the important information it is receiving from the limbic and reward systems, including danger signals (Horstman ’12: 25, 26). 
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 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 hypothalamus.  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) that 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. Luteinizing hormone (LH) is released 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 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 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.
There are twelve cranial nerves in total. Cranial nerve I olfactory smells.  II optic vision. III Oculomotor eyelid and eyeball movement. IV trochlear innervates superior oblique and turns eye downward and laterally. V trigeminal chewing. VI abducens turns eye laterally. VII facial controls most facial expressions and the secretion of tears, saliva and taste.  VIII vestibulocochlear hearing and equilibrium sensation. IX glossopharyngeal taste. X vagus senses aortic blood pressure, slows heart rate and stimulates digestive organs and taste. XI spinal accessory control trapezius and sternocleidomastoid that control swallowing movements.  XII hypoglossal controls tongue movements.  The olfactory nerve (CN I) and optic nerve (CN II) originate from the cerebrum.  Cranial nerves III – XII arise from the brain stem. They can arise from a specific part of the brain stem (midbrain, pons or medulla), or from a junction between two parts: Midbrain – the trochlear nerve (IV) comes from the posterior side of the midbrain. It has the longest intracranial length of all the cranial nerves. Midbrain-pontine junction – oculomotor (III). Pons – trigeminal (V). Pontine-medulla junction – abducens, facial, vestibulocochlear (VI-VIII). Medulla Oblongata – posterior to the olive: glossopharyngeal, vagus, accessory (IX-XI). Anterior to the olive: hypoglossal (XII).  The cranial nerves are numbered by their location on the brain stem (superior to inferior, then medial to lateral) and the order of their exit from the cranium (anterior to posterior). 
Cranial Nerves
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Source: Teach Me Anatomy
2.3 Eyes, Ears, Nose and Tongue

The soft, vulnerable eye is provided with excellent protection – a layered cradle, or socket, of bone called the orbit.  The orbit has heavy bone on its outer edges, thinner bone on the inner (nasal) surfaces, and also a pillow of fat, which cushions the eye.  This cavity also contains the muscles and nerves that allow the eyes and eyelids to move; blood vessels which nourish and sustain eye tissue; and the lacrimal gland, which produces the tears that lubricate the eye.  The orbit is not susceptible to osteroporosis.  The cushion of orbital fat however sometimes atrophies, or herniates forward into the eyelids, causing abnormal puffiness or "bags" under the eyes.  The eyelids are covered on their inner aspect with a sheet of thin, slippery membrane called conjunctiva, which folds back and connects to the front surface of the eye.  Over this lining, is a tough, fibrous plate of connective tissue called the tarsus; then comes layers of muscle and skin.  A thinner layer of fibrous tissue called the orbital septum, connects the tarsus to the periosteium, the outermost layer of bone covering the orbit.  At the edges of the eyelids are ducts for glands that secrete an oily substance, which helps keep tears from oozing out of the eyes and onto the skin.  Here also are the bases of the eyelashes: delicate, efficient filters that protect the eyes from dust and myriad other foreign objects.  Eyelashes tend to become sparse with age, but although they become lighter, rarely turn white with age (Cassel et al '98: 5-7).  To a neurologist, the eye is an anterior extension of the brain; to a rheumatologist the eye is a joint (Gittinger '88: 2296).  
Eye
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The "white" of the eye visible between the lids is the front portion of the sclera, a thick, protective sheath that encircles the eye, with a porthole at its very front.  At this porthole, sitting like a watch glass on its casing, is the cornea.  The cornea is normally transparent, like a camera lens, through it can be seen the iris and pupil.  The cornea has no blood vessels, while the conjunctiva and episclera (two tissue layers that cover the sclera) do.  The back surface of the sclera is connected to the tough outer covering of the optic nerve, the cabe that links the eye with the brain.  Sometimes the white sclera of the eye develops dark area (focal senile translucency for the sclera) but they are caused by calcium deposits and of no significance.  The domed cornea is like a cake with five layers: the epithelial, Bowman's layer; the tough but transparent stroma, the bulk of the cornea; Descemet's membrane; and a single layer of endothelial cells. The inner endothelial cells tend to decrease in numbers and become thin with age.  If too may endothelial cells are lost, the cornea becomes cloudy.  As people get older the cornea tends to develop a white ring called arcus senilis.  This corneal ring is composed of cholesterol and its derivatives.  The cornea is a converging lens.  As in a camera, it takes light rays and bends and focuses them to the back of the inside of the eye, the retina.  The power of the cornea changes during growth but stays relatively constant in adults, with minor fluctuations in the curvature of the cornea causing slight shifts in eyeglass prescription (Cassel et al '98: 7, 8). 

The iris, visible through the cornea, is composed of connective tissue and muscle with ahole in the middle.  The color of the iris is actually due to the amount of pigment in the iris connective tissue layer.  Brown eyes have a lot of pigment, blue eyes very little.  The pupil is the hole in the iris, which allows light to reach the retina.  The iris uses one muscle to constrict the pupil and another to actively dilate, or enlarge the pupil.  Like an f-stop on a camera, the pupil is wider ina darkened room and narrower in full sunshine. The iris characteristically loses pigment and thins with aging.  The pupil tends to become smaller with age.  Around the iris, hiden by the sclera, is the ciliary body, the ring or tether that holds the lens in place, connected in back with the choroid, a bolstering, nourishing layer of blood vessels between the sclera and the retina.  The ciliary body produces the aqueous humor, that bathes the lens; manufactured behind the iris, it travels through the posterior chamber and the pupil and leaves the eye through the drain in the anterior chamber angle, where the iris meets the cornea.  The aqueous humor is secreted by one group of cells and eventually leaves the eye through a drain or meshwork created by other cells.  This balance maintains intraocular pressure, which is essential for maintaining the shape of the eye (Cassel et al '98: 8, 9).

Behind the iris is the lens – about the size and shape of an M&M candy –fastened to the ciliary body by thin fibers called zonules.  The lens is elastic: to focus, it stretches and snaps back into place.  In the job of focusing light on the retina, the cornea does about three-quarters of the work and the lens about one-quarter.  Accommodation takes place when a muscle in the ciliary body contracts, relaxing the tension on the zonules, thus allowing the lens to become less flattened and more spherical.  Accommodation begins to diminish at about age ten, but the change is usually not noticeable until about age forty, when reading the small type in the phone book suddenly isn't as easy as it used to be.  Inside the sclera is the vascular choroid; inside the choroid is the retina, the reason for being of everything else in the eye.  The exquisitely complicated retina does far more than merely register an image like a bit of photographic film.  Cells in the retina break down an image into countless elements – brightness, position, color, movement – then encode all these elements as electrical signals and transmit them to to the brain.  The intricate structure and function of the retina is composed: First, layers rods and cones receive the basic units of light, triggering a photochemical reaction in these cells.  Then bipolar cells apparently receive, organize and transmit this information to ganglion cells, which send these signals to the brain through a collection of nerve fibers called the optic nerve.  Though many diseases affect the retina, normal aging does not.  
This is especially true in the macula, the area of the retina responsible for central vision.  The macula, the most significant part of the retina, is located next to the optic nerve.  The macula is composed mostly of cones and is also an important part of central vision, needed read, and color vision.  As the result of the confusing crossover system, the right half of the visual field in each eye foes to the left half of the brain, and the fibers from the left retina of the left eye got to the left half of the brain.  The fibers from the left retina of the right eye cross over  to the left brain via the optic chiasma.  Most of the interior of the eye is filled with vitreous, a nearly transparent substance that resembles Jell-O in texture.  Vitreous is supported by scaffolding, a meshwork, of collagen fibers, and a gel of hyaluronic acid.  The meshwork is thicker against the retina, at a site called the posterior vitreous membrane, attached at the optic nerve the ciliary body, and various other places in the retina.  Sometimes as the gel liquefies and the meshwork collapses, the posterior vitreous membrane can slide or suddenly pull of from its attachment with the retina or optic nerve resulting in visual floaters or flashes – a condition known as posterior vitreous detachment.  There are six extra-ocular muscles fasted to the eye (in addition to muscles such as the ciliary muscles, which are inside the eye).  The extra-ocular muscles are a medial and lateral rectus, most for horizontal movement, and superior and inferior rectus and oblique muscles, for vertical and torsional (twisting) movements.  There is a feedback system in the brain to keep the eye focused together, to maintain binocular vision and avoid double vision (diplopia)(Cassel et al '98: 11-14).  
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The function of the ear is to transform energy to bioelectric signals.  With two functional ears, sounds can be localized since sound waves reach each ear at slightly different times and intensities.  Sound waves strike the tympani membrane and are transmitted along the intact ossicular chain to the oval window.  This sets the perilymph into motion within the cochlea causing a rhythmic vibration of the basilar membrane, which stimulates the hair cells of the neuropithelium and sets the stage for transmission of a bioelectric signal.  The external ear consists of the auricle and the external auditory canal.  Except for the lobule the entire auricle is composed of elastic cartilage and skin.  The auricle is attached to the head by three external auditory canal and several small muscles innervated by the facial nerve.  The external auditory canal is cartilaginous in the in the lateral third and bony in the inner two-thirds.  The skin lining the cartilaginous portion contains hair follicles, sebaceous glands and cerumen glands.  The fissures of Santorini provide potential pathways for the spread of tumors and infection from the canal into the parotid gland.  The middle ear is an air-containing space with bony walls except for the tympanic membrane.  The tympanic membrane is a three-layered structure composed of an external squamous epithelium, a middle fibrous layer and an inner mucosal layer.  The blood supply of the middle ear and mastoid is from branches of the internal maxillary artery.  The nerve supply is through the tympanic plexus on the promontory, which contains branches of cranial nerves (CN) V, VII, IX and X.  Abnormalities (and infections most commonly Streptococcus pneumoniae) in the anatomic regions supplied by these nerves (including teeth, tongue, tonsils ,and larynx) may cause  referred to the ear as otis media.  The Eustachian tube connects the middle ear space with the nasopharynx.  Two-thirds are cartilaginous (nearest the nasopharynx) and one-third is bony nearest the middle ear.  It is lined with respiratory epithelium.  The function of the Eustachian tube is to provide air passage from nasopharynx to middle ear to equalize pressure on both sides of the tympanic membrane.  Eustachian tube dysfunction may result in negative pressure and accumulation of serous fluid in the middle ear space.   The inner ear is composed of the end organs of hearing (cochlea) and equilibrium (labyrinth).  Both are contained within a compact bony capsule (otic capsule) within the temporal bone.  The sail-shaped cochlea makes two-and-one half turns.  The bony labyrinth is comprised of the vestibule three semicircular canals, and the vestibular aqueduct.  Lymph is contained in a closed system within the cochlea and membranous labyrinth.  The axons from the hair cells of the cochlea join to form the cochlear portion of the acoustic nerve (CN VIII) while the axons from the specialized epithelium within the labyrinth joint to form the vestibular portion of the acoustic nerve.  The facial nerve courses from the brainstem through the middle ear and exits through the styomatoid foramen (Peng & Har-el '04: 7, 8). 
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People have four sets of sinuses: maxillary, ethmoid, frontal and sphenoid.. (1) frontal sinuses – sit in the forehead, (2) maxillary sinuses – sit in the cheek above and below the eyes, (3) ethmoid sinuses – sit on each side of the nose between the eyes, (4) sphenoid sinuses – sit behind the eyes, and are the most deeply placed. Maxillary sinusitis causes pain in the mid-face (below the eyes) cheek, or upper teeth.  Ethmoid sinus infection triggers pain between the eyes, near the bridge of the nose.  Frontal sinusitis usually causes forehead pain.  Pain behind the eyes or at the back of the head may indicate sphenoid sinusitis.  Sinus infection that persists more than eight weeks is referred to as chronic sinusitis.  More than four episodes of sinusitis per year, or for years, it is termed chronic sinusitis.  The partition that separates the right and left sides of the nose is called the septum.  It is made up of cartilage in the front and of bone farther back.  Often, a person has a deviated septum, which means they have a twist of the septum.  If this deviation occurs to a significant degree, it may result in nasal blockage and even affect sinus drainage.  There are bones on the sidewall of the nose called turbinates.  There are three turbinates on each side of the nose.  The tear duct from the eye (called the nasolacrimal duct) drains underneath the low, or inferior turbinate.  The middle turbinate is the most important, since it is where the maxillary and anterior ethmoid sinuses drain.  The posterior ethmoid and the sphenoid sinus drain under the upper, or superior turbinate, into the nose. The back of the nose is called the nasopharynx.  The Eustachian tube runs between the nasopharynx and the ear, equalizing pressures between them.  Nasal or sinus problems eventually cause a feeling of clogged ears.  The tissue that sits in the nasopharynx is called adenoid tissue.  It is made up of lymph tissue, which helps fight infection.  Large adenoids can lead to blockage of sinus drainage and sinus disease. Viruses and bacteria are two different things.  Sinus infections are caused by bacteria (bacteria respond to antibiotics) while a cold is secondary to a virus (which does not respond to antibiotics) (Rosin '98: 4, 34, 6-7, 14).  

The four vital nasal functions are olfaction, temperature control, humidity control and particle filtration.  Olfaction occurs through the sensory hairs of CN1, which penetrate the cribriform plate.  Although several disorders of olfaction may exist, the most common cause anosmia (absence of sense of smell) is simple nasal obstruction.  Inhaled air temperature control is regulated as it passes over the broad surface of the turbinates whose rich capillary network contained within the semierectile tissue allows for effective caloric exchange.  Regardless of the temperature of inspired air, air temperature within the nasopharynx rarely fluctuates more than 3°F from normal body temperatures.  The submucosal glands and the goblet cells of the respiratory epithelium supply a continuous flow of secretion (over 1 liter per day).  The pH of the secretion remains fairly constant at 7 and also contains lysozyme and he secretory immunoglobulin IgA.  The rhythmic beating of the cilia moves this mucous blanket at a rate of several millimeters per minute, which is replaced approximately every 20 minutes.  The main blood supply for the external nose come from branches of the facial artery and their anastomoses with the infraorbital artery and the supraorbital and supratrochlear arteries.  Venous blood drains through the anterior and posterior facial veins into the internal jugular system.  The nerve supply to the external nose is derived from three terminal branches of the trigeminal nerve (CN V), which are the infratrochlear nerve (V1), external nasal nerve (anterior ethmoidal branch of V1) and the infraorbital nerve (V2).  The blood supply to the internal nose is derived from both the external and internal carotid artery systems.  Olfaction sensation to the internal nose is carried through branches of the first and second divisions of the trigeminal nerve (Peng & Har-el '04: 10, 11).  
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The oral cavity is comprised of the lips, tongue, lateral walls and roof of mouth, and blood supply.  The lips form the anterior sphincteric entrance to the oral cavity.  The most prominent structure in the oral cavity is the tongue.  The tongue is comprised of the genioglossus (largest) and paired hypglossus, stloglossus, and palatoglossus, muscles innervated by the hypoglossal nerve (CN XII).  On either side of the frenulum, are small papillae containing the orifices of the submandibular (Wharton's) ducts.  The mucosa of the floor of the mouth is continuous with the gingiva.  The lateral walls of the oral cavity are formed by the cuccinator muscle, which lies lateral to the mucosa and is innervated by the buccal branch of CN VII.  The parotid (Stensen's) duct open into the buccal mucosa opposite the upper second molar bilaterally.   The roof of the oral cavity is formed by the hard palate and soft palate (posterior one-third).  The uvula is the muscular organ that hangs form the midline of the soft palate.  The palate muscles (levator palatine, tensor veli palatine and palatopharyngeus) are responsible for most of the motion of the soft palate and are innervated by the vegas nerve.  The blood supply of the oral cavity is through the branches of the carotid artery, including the facial and lingual arteries.  Venous drainage occurs through the facial veins into the internal jugular veins.  The tongue has an important role in deglutition and taste.  The peripheral taste receptors are the taste buds in the papillae on the tongue and palate.  The fungiform and circumvallate papillae are the most sensitive in terms of taste sensation.  The filiform papillae, while most numerous, are considered noncontributory to taste sensation.  Afferent taste sensation of the anterior two-thirds of the tongue is carried by chorda tympani, which then travels with the facial nerve, whereas taste sensation of the posterior third of the tongue is transmitted via the gossopharyngeal nerve.  In addition to the tongue, taste buds exist on the palate, oropharynx and hypopharynx.  Salty and sweet sensations are detected mostly on the tongue, while the palate is most sensitive to sour and bitter tastes (Peng & Har-el '04: 12, 13).   The body can perceive 1 part in 200 of sugar in water.  Salt can be perceived in a dilution of 1 part in 400.  Sour taste in a solution of 1 part in 130,000.  A bitter solution of 1 part in 2 million (Chopra ’91: 71).  
The pharynx is divided into the nasopharynx (above the soft palate), the oropharynx (between the tonsillar pillars laterally, the soft palate superiorly, and the epiglottis inferiorly), and the hypopharynx (the portion of from the base of the tongue and epiglottis to the cricopharyngeus muscle inferiorly).  The nasopharynx (also called epipharynx or rhinopharynx) is a mucosa-lined space bordered laterally by the medial pterygoid plates, superiorly by the sphenoids bone, anteriorly by the choanae and midline vomer, posteriorly by the clivus and inferiorly by the soft palate.  The Eustachian tubes open posterolateraly and are surrounded by a cartilaginous structure (torus tubarius).  Behind the Eustachian tubes are mucosal recesses known as the fossae of Rosenmuller.  The adenoids (pharyngeal tonsils) hang form the fossae and the posterosuperior wall of the nasopharyngeal vault.  The oropharynx is bounded posteriorly by the superior constrictor muscle and the cervical vertebrae.  It is bounded laterally by the anterior and posterior tonsillar pillars and he contained palatine tonsils.  The hypopharynx, or laryngopharyns, is the inferior continuation of the oropharynx.  It is surrounded by three constrictor muscles (the superior, middle and inferior) innervated by the glossopharyngeal and vagus nerves.  The hypopharyngeal space extends superiorly into a recess between the base of the tongue and the epiglottis known as the vallecula.  The space extends inferiorly into a recess on either side of the larynx bordered medially by the aryepiglottic folds and known as the piriform sinus.  The hypopharynx communicates inferiorly with the esophagus through the upper esophageal sphincter formed by the circular cricophargyngeus muscle.  The upper esophageal sphincter (pharyngoesophageal sphincter) is the first constriction found at esophagoscopy and is formed primarily by the cricopharyngeus muscle.  During swallowing, this muscle relaxes as the bolus of food is propelled into the esophagus and then subsequently constricts to prevent reflux of food back intothe pharynx.   The cricopharyngeus muscle is innervated by the vagus nerve (Peng & Har-el '04: 13, 14, 17). 

The larynx performs three vital functions: protection of the airway, respiration and phonation. The larynx is a mucosa-lined structure composed of cartilage and muscle, suspended anterior to the hypopharynx within the neck by several extrinsic muscles.  The larynx is at the level from the fourth through sixth cervical vertebrae.  Although not part of the larynx proper, the hyoid bone is connected to the thyroid cartilage by the thryohyoid membrane and muscle.  The hyoid bone is suspended from the muscles that form the diaphragm of the floor of the mouth and muscle connecting it with the base of the skull.  The thyroid cartilage is shield shaped and has an ala that flares outward on either side.  At the posterior ends of the ala on both sides are superior and inferior armlike extensions (cornu) that articulate with the hyoid bone and cricoid cartilage, respectively.  The cricoid cartilage is the only complete ring of cartilage in the larynx.  The cricoid cartilage articulates inferiorly with the trachea.  The paired arytenoid cartilages sit on the posterior cricoid lamina in a saddle configuration and articulate in a synovial joint.  This joint allows the arytenoid cartilages to glide rotate and tilt.  It may be subject to dislocation, infection, inflammation (arthritis) and fixation (ankylosis).  Arytenoid action is responsible for opening and closing the gottis (the space between the vocal folds).  The mucous membrane of the larynx is continuous with the mucosa of the pharynx above and with the trachea below.  The epiglottis attaches to the tongue by way of the median glossoepligottic folds.  Beneath the aryepilgottic folds are the false vocal folds.  These are mucosal folds that attach anteriorly to the thyroid cartilage and contain no muscle fibers.  Beneath the ventricles, on both sides, are the true vocal folds.  Each is attached anteriorly to the inner surface of the thyroid cartilage about midway.  The muscles of the larynx can be divided into an intrinsic group and an extrinsic group primarily consisting of the strap muscles (sternohyoid, thyrohyoid, and omohyoid) which are innervated by the ansa cervicalis.  The intrinsic muscles are responsible for most vocal cord motion.  These muscles may be divided into adductors, abductors and tensors of the true vocal cords.  The recurrent laryngeal nerve, a branch of the vegas nerve, innervates all the laryngeal muscles except the cricothyroid, which receives its motor supply from the external branch of the superior laryngeal nerve.  On the left the recurrent nerve loops around the aorta, and on the right it loops around the subclavian artery before ascending in the tracheoesophageal groove to the larynx.  The superior and inferior thyroid arteries provide most of the blood supply to the larynx.  In infants, the epiglottis tends to be more omega shaped and the cartilages and soft tissues are more compliant.  During swallowing the larynx elevates and closes to prevent aspiration into the trachea.  In a healthy person, three closure mechanisms are activated: the epiglottis covers the laryngeal inlet, and the false and true vocal fold adduct.  Moreover, foreign material is detected by the sensory fibers, which initiates the laryngeal sphincter and pharyngeal wall action necessary for effective coughing (Peng & Har-el '04:  14-17). 

The thyroid is an endocrine gland composed of two lateral lobs connected by an isthmus that lies on the second, third and fourth tracheal rings.  The thyroid gland is connected to the larynx and trachea laterally by a broad-based suspensory ligament in the cricotracheal region.  The arterial supply of the thyroid gland is from the superior thyroid artery (first branch of the external carotid artery) and inferior thyroid artery (branch of the thyrocervical trunk).  The venous drainage is through the superior, middle and inferior thyroid veins, as well as the thyroid ima.  The recurrent laryngeal nerves lie deep in the lateral lobes of the thyroid gland in the tracheoesophageal grooves.  The thyroid gland regulates iodine metabolism and produces stores, and secretes triiodothyronine (T3) and thyroxine (T4), iodinated complexes of tyrosine.  They are regulated by means of a feedback mechanism that involves the hypothalamus, the pituitary gland and thyroid itself.  Thyroid-releasing hormone secrete by the hypothalamus stimulates production of thyroid-stimulating hormone (TSH) by the pituitary gland, which stimulates production of thyroid hormone. An increase in circulating thyroid hormone inhibits elaboration of both thyroid-releasing hormone and TSH, whereas a decrease in thyroid hormone stimulates increases TSH.  The parathyroid glands are intimately related to the posterior thyroid gland.  There are usually four glands paired in the superior and inferior poles of the thyroid, each with its own vascular pedicle.  Parathyroid hormone (PTH) is the principal regulator of calcium concentration in extracellular fluid.  A fall in blood calcium level increases PTH, which stimulates increases osteoclastic activity, reabsorption of calcium from the kidney, urinary phosphate excretion, and calcium absorption from the intestine (Peng & Har-el '04: 22, 23).

Hundreds of minor salivary glands are located in almost every part of the oral cavity, pharynx, and larynx.  Each gland has its own separate duct.  The major salivary glands are three bilaterally paired exocrine glands – the parotid, submandibular and sublingual glands.  The parotid gland is invested by a dense fascial envelope.  The facial nerve courses through the gland artificially dividing the gland into a superficial and a deep lobe.  The parotid (Stensen's) duct arises form the anterior border of the gland.  The facial nerve enters the substance of the parotid gland and branches out to the respective facial muscles of the region.  The external carotid artery supplies the parotid gland.  The submandibular gland is the second largest of the salivary glands, and contains both serous and mucus-secreting acini.  The submandibular (Wharton's) duct opens at the floor of the mouth.  The arterial supply is derived rom the lingual and facial arteries.  The preganglionic parasympathetic secretomotor fibers originate in the superior salivatory nucleus.  The sublingual gland is the smallest of the major salivary glands.  Its secretion is primarily of the mucous type.  It lies near the symphysis of the mandible beneath the mucosa of the floor of the mouth and drains through ducts that open separately along the sublingual fold of the floor of the mouth or into the submandibular duct.  The blood supply of the sublingual gland is derived from the sublingual branch of the lingual artery.  Its parasympathetic secretomotor nerve supply is similar to that of the submandibular gland.  Salivation is stimulated by reflex efferent fibers that travel through the parasympathetic nervous system in the preganglionic fibers of the facial and glossopharyngeal nerves.  Although salivary flow is highly variable, it averages, 1,000 mL daily.  Approximately 90% of this volume comes from the parotid and submandibular glands in equal amounts.  The composition of saliva consists of electrolytes, calcium, phosphate, assorted proteins including salivary amylase, secretory immunoglobulin A (IgA), and an assortment of glycoproteins.  Saliva has a lubricating effect that protects the oral mucosa from local irritants and aids in speech and swallowing.  Protection of the teeth occurs through the mineral content, which aids in tooth maturation and prevention of tooth decay.  The antibacterial and antiviral properties of saliva help prevent soft-tissue infection and caries.  Dehydration, emotional stress, systemic infection, anemia, radiation therapy, some drugs, and Sjögren's syndrome decrease salivary flow (xerostomia) (Peng & Hr-el '04: 17-19).

For olfactory stimulation to occur, an odorant must enter the nasal cavity and reach the receptor surface of the olfactory epithelium, in the upper region of the nasal cavity along the superior turbinate, cribriform plate and superior-most portion of the nasal septum.  This epithelium contains four main cell types.  The ciliated olfactory receptor is a bipolar neuron with a club-shaped, peripheral knob that bears sensory cilia.  Actual transduction occurs through a membrane-bound receptor protein.  The microvillar cell is another type of olfactory receptor.  Sustentacular cells, or supporting cells, surround the receptor cells and provide nutritive and secretory functions.  The basal cells are adjacent to the basement membrane and function as stem cells for the regeneration of senescent receptor and supporting cells.  Once stimulation of a receptor cells has occurred the olfactory information is transmitted through the olfactory nerve (cranial nerve I) to the olfactory bulb, where it is processed and modified.  Information then travels through the olfactory tract within the brain, to the amygdala and prepyriform cortex, which are believed to be the sites of conscious appreciation of smell.  If the odorant is pungent like vinegar or ammonia, it is detected by the trigeminal nerve endings throughout the entire nasal cavity (Song & Goldsmith '04: 190).

The peripheral receptors for taste, the taste buds, are situated within the oral cavity, pharynx, and cervical esophagus.  They are round structures composed of slender cells organized like the segments of a grapefruit.  The taste buds in the oral cavity are on the soft palate and tongue.  On the tongue they are associated with supporting structures known as pappilae.  Of the four types of papillae on the tongue, only the fungiform foliate, and the cicumvallate papillae are associated with taste buds.  The more numerous filiform papillae do not contain taste buds.  The fungiform papillae are club-like and are distributed over the anterior two-thirds of the drum of the tongue.  They are redder than the surrounding tissue and are easy to identify.  The foliate papillae are vertical ridges on the lateral border of the posterior middle third o the tongue.  The circumvallate papillae are large circular structures arranged in a V pattern at the junction of the anterior two-thirds and base of tongue.  Taste afferent fibers supply the taste buds synapse with the receptor cells of the bud.  Fibers that contact the fungiform papillae travel with the lingual nerve and enter the chorda tympani nerve.  Saliva plays an important role in providing a transport medium for tastants (Song & Goldsmith '04: 193-194). 

Swallowing involves coordination of both voluntary and involuntary muscular contraction which can be divided into three phases – oral, pharyngeal and esophageal.  Food is mixed with saliva during chewing to form the food bolus.  The oral phase of swallowing is the only voluntary phase of the sequence.  It occurs when the tongue moves the food bolus along its dorsum and propels it in to the pharynx.  The pharyngeal phase is triggered primarily by contract between the food bolus and the pharynx.  Once triggered, the sequence of muscular contractions that make up the swallow continues involuntarily.  First, the soft palate, posterior pharyngeal wall, and fossae contract to prevent nasopharyngeal reflux.  The airway is protected as the laryngeal muscles contract.  This draws the larynx upward beneath the hood of the base of the tongue as the epiglottis is depressed over the glottis inlet.  With progressive pharyngeal muscle contraction, the bolus is moved into the hypo-pharynx and approaches the pharyngoesophageal sphincter (cricopharyngeus muscle), which relaxes and allows the bolus to be propelled into the upper esophagus to begin the esophageal phase.  Peristaltic action of the upper, middle and lower esophagus further propels the bolus toward the stomach.  Appropriate relaxation of the lower esophageal sphincter is essential .  Once the bolus has entered the stomach, the lower esophageal sphincter contracts and prevents reflux of gastric contents into the esophagus (Habib & Sundaram '04: 231). 
Coughing is a protective mechanism for the upper and lower airway, enabling a person to clear excessive secretions and foreign material from the airway.  The stimulus to cough arises premodinantly from sensory nerve endings in the pharynx, larynx and tracheobronchial tree.  Impulses travel primarily through the ninth and tenth cranial nerves to the medullary cough center.  A complex sequence of neuromuscular events (partly reflex, partly voluntary) is initiated and affects the diaphragmatic, laryngeal, thoracic and abdominal muscles.  There are three phases of coughing: inspiratory, compressive and expiratory.  Maximal inspiration allows a large volume of air to enter the lungs, followed by contraction of the expiratory muscles and diaphragm against a closed glottis.  Finally, the glottis opens suddenly, allowing high-velocity expulsion of entrapped air and material (Habib, Lim & Har-El '04: 268).

The human voice is produced when a pressurized column of air is expired through the glottis space causing the vocal folds to vibrate.  The laryngeal muscles adduct (close) the vocal folds, while the muscular and passive forces of exhalation increase sub-glottic pressure.  Sub-glottic pressure eventually reaches a level sufficient to force the glottis open.  After the release of air, the sub-glottic pressure lowers, and as air travels between the folds, the pressure decreases in accordance with Bernoulli's principle.  The vocal folds then approximate to begin a new cycle.  Phonation is produced by vibration of the vocal folds.  The regularity and periodicity of vibration of the vocal folds determine vocal quality.  Pitch, measured in hertz, is determined by the frequency, or number of cycles of vibration of the vocal folds per second.  Loudness, measured in decibels, is determined by the amplitude of each vibration.  Pitch and loudness can be modified through the fine motor controls of the length and tension of the vocal folds and the pressure of the air stream.  Modification of phonation by the oropharyngeal and nasal cavities is known as resonance.  Articulation is controlled by the interface between the tongue and the palate, teeth and lips.  Hoarseness can result from a disorder that changes the surface characteristics of the vocal cords or the vibratory capabilities of the vocal folds.  The voice changes throughout the life cycle.  Physical mutation during puberty involves development of the secondary sex characteristics, of which one of the most prominent and generally noticeable is differentiation of the adult voice into male and female types.  At puberty the larynx grows rapidly and alters the voice.  The restricted infantile vocal range expands in both directions of the higher and lower tones until it reaches the adult range.  A well-known sign of voice change among boys is the sudden change between a soprano register and that of the developing deeper vocal quality. Vocal quality is assessed in terms of such as harshness, breathiness, pitch breaks, fatigue, and tension (Schwartz, Goldsmith & Barr '04: 238). 
2.4 Neuromuscular Skeleton
There are two types of cells in the peripheral nervous system. These cells carry information to (sensory nervous cells) and from (motor nervous cells) the central nervous system (CNS). Cells of the sensory nervous system send information to the CNS from internal organs or from external stimuli. Motor nervous system cells carry information from the CNS to organs, muscles, and glands. The motor nervous system is divided into the somatic nervous system and the autonomic nervous system.  The somatic nervous system controls skeletal muscle as well as external sensory organs such as the skin. This system is said to be voluntary because the responses can be controlled consciously. Reflex reactions of skeletal muscle, however, are an exception. These are involuntary reactions to external stimuli.  The autonomic nervous system controls involuntary muscles, such as smooth and cardiac muscle. This system is also called the involuntary nervous system. The autonomic nervous system can further be divided into the parasympathetic and sympathetic divisions.  The parasympathetic division controls various functions which include inhibiting heart rate, constricting pupils, and contracting the bladder. The nerves of the sympathetic division often have an opposite effect when they are located within the same organs as parasympathetic nerves. Nerves of the sympathetic division speed up heart rate, dilate pupils, and relax the bladder. The sympathetic system is also involved in the flight or fight response. This is a response to potential danger that results in accelerated heart rate and an increase in metabolic rate.   Peripheral nervous system connections with various organs and structures of the body are established through cranial nerves and spinal nerves. There are 12 pairs of cranial nerves in the brain that establish connections in the head and upper body, while 31 pairs of spinal nerves do the same for the rest of the body. While some cranial nerves contain only sensory neurons, most cranial nerves and all spinal nerves contain both motor and sensory neurons.  
Peripheral Nervous System
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Credit: Kurzwell Accelerating Intelligence November 28, 2014
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 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 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).
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The skeleton serves many important functions; it provides the shape and form for our bodies in addition to supporting, protecting, allowing bodily movement, producing blood for the body, and storing minerals. The number of bones in the human skeletal system is a controversial topic. Humans are born with over 300 bones; however, many bones fuse together between birth and maturity.  There are eight cranial bones and fourteen facial skeleton bones.  An average adult skeleton consists of 206 bones. The number of bones varies according to the method used to derive the count.  Both men and women have 24 ribs, twelve on each side.  The human skeleton is composed of both fused and individual bones supported by ligaments, tendons, muscles and cartilage. The Skeletal System serves as a framework for tissues and organs to attach themselves to. This system acts as a protective structure for vital organs. Major examples of this are the brain being protected by the skull and the lungs being protected by the rib cage.  Located in long bones are two distinctions of bone marrow (yellow and red). The yellow marrow has fatty connective tissue and is found in the marrow cavity. During starvation, the body uses the fat in yellow marrow for energy. The red marrow of some bones is an important site for blood cell production, approximately 2.6 million red blood cells per second in order to replace existing cells that have been destroyed by the liver. Here all erythrocytes, platelets, and most leukocytes form in adults. From the red marrow, erythrocytes, platelets, and leukocytes migrate to the blood to do their special tasks.  Another function of bones is the storage of certain minerals, mainly, calcium and phosphorus, to regulate mineral balance in the bloodstream. Most anatomists agree there are 206 bones in the human body (Rondberg ’96: 9-16).  
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There are two types of bone tissue.  Cortical bone makes up 80 percent.  It is solid and dense, giving the skeleton most of its strength.  The other 20 percent is trabecular bone, which is made up of fine lattice network that surrounds the bone marrow.  Although this lattice network is very thin, it provides maximum support with a minimum amount of material.  Each bone consists of both types of bone tissue, with trabecular bone inside, next to the bone marrow, and cortical bone surrounding it.  The amounts of cortical and trabecular bone differ from one bone to another and even within the same bone.  The vertebrae of the spine are composed mostly of trabecular bone surrounded by a thin cortical shell.  At the other extreme, the long bones of the arms and legs are mostly made up of cortical bone, with trabecular bone concentrated only at the ends of the bones.  Bone tissue is composed of tiny crystals of calcium and phosphorus embedded in a framework of interlocking protein fibers.  The main protein in the bone is collagen type 1.  The calcium – phosphorus crystals give the bone strength, hardness and rigidity; the collagen fibers provide flexibility.  Other minerals are also present in bone, including fluoride, sodium, potassium, citrate, and other trace minerals.  These other minerals function as glue, holding the calcium and phosphorus crystals, that comprise 1 percent of body weight, together (Lane ’99: 9). 

Bones and teeth are made of the mineral apatite: Calcium combines with phosphate to form hydroxylapatite. Calcium is an important component of a healthy diet and a mineral necessary for life.  Bone and teeth formation use 95 percent of metabolized dietary calcium. The rest of the calcium in the body has other important uses, such as some exocytosis, especially neurotransmitter release, and muscle contraction. In the electrical conduction system of the heart, calcium replaces sodium as the mineral that depolarizes the cell increasing the action potential. In cardiac muscles, sodium influx commences an action potential, but during potassium efflux, the cardiac myocyte experiences calcium influx, prolonging the action potential and creating a plateau phase of dynamic equilibrium. Long-term calcium deficiency can lead to rickets and poor blood clotting and in case of a menopausal woman, it can lead to osteoporosis, in which the bone deteriorates and there is an increased risk of fractures. While a longterm deficit can affect bone and tooth formation, over-retention can cause hypercalcemia (elevated levels of calcium in the urine and blood), impaired kidney function, prostate cancer and decreased absorption of other minerals.  1000 mg of Calcium per day, is the U.S. recommended daily allowance (RDA) for adults, equivalent to three glasses of milk per day, for people other than postmenopausal or pregnant women and patients using corticosteroids 1500 mg per day.  Vitamin D metabolized by the skin from sunlight, is needed to absorb calcium.  Phosphorus 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.  The RDA is 1,000-1,250 mg/day of phosphorus (Muscari '01: 301, 302)
Bone tissue is constantly replaced by removal of old tissue and replacement with new tissue.  This process is known as the bone remodeling cycle.  The cycle occurs when small amounts of bone are lost or broken down by cells known as osteoclasts.  After this small amount of bone is lost, or resorbed, a resorption pit is formed on the bone.  Another type of cell, or osteoblast, moves into the area of bone that has been lost and replaced it with new bone.  This process continues on small parts of all of our bones throughout life.  Bone mass is maintained by the delicate balance of these two processes.  The entire cycle can change in response to different needs of your body.  The entire cycle usually takes 4 to 8 months but can range from as little as two months to a long as 2 years.  Resorption is rapid, taking only 4 to 6 weeks, new bone formation is slow, taking up to 2 months for each remodeling cycle.  Until age 30 the body make more bone than is lost, but after 30 one tends to lose more bone than the body makes (Lane ’99: 9, 10).  
Bone has three surfaces, or envelopes, and each envelope has different anatomical features, even though its cell makeup is identical to that of the other two.  The bone surface facing the marrow cavity is known as the endosteal envelope, the outer surface is the periosteal envelope, and the bone in between is the intracortical envelope.  In childhood, new bone is formed on the periosteal envelope and a smaller amount of breakdown occurs on the endosteal envelope.  Children grow because the amount of bone formed in the periosteum exceeds what is broken down on the endosteal surface of the cortical bone.  During adolescence, growth is accelerated due to increased sex hormone production.  Estrogen and progesterone in girls and androgen (testosterone) in boys stimulate the formation of new bone on the periosteal surface of the cortical envelope.  Later in adolescence, more bone is added to the inner surface and in the intracortical envelope.  The growth spurt that occurs in adolescence is due to the laying down of new bone tissue on both the inner and outer surfaces of existing bone.  The pattern of bone growth continues until about the age of 20 to 25, with the pattern of bone remodeling consisting of outer surface formation and inner surface breakdown.  In later adulthood, the rate of breakdown exceeds the rate of formation and bone mass begins to decline (Lane ’99: 11).
The spinal column is S shaped and consists of three regions, from top to bottom: the cervical, the thoracic and the lumbar.  Along the spine are twenty-four vertebrae – doughnut-shaped bones with a tough, flexible disk between each.  The vertebrae are attached to one another by ligaments, tendons, and muscles.  Nerves run through the spinal column, transmitting messages up to the brain and down to the arms and legs.  Nerve rootlets and nerves exit the spine on both sides through tin openings, called neuroforamina, between each pair of vertebrae. 
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The cervical spine (C1-C7) from the base of the skull to the top of the rib cage, carries the weight of the head [image: image17.png]


and is extremely flexible, allowing the head to rotate, to bend to either side, and to have considerable range of movement up and down.  This part of the spine is well suited to afford maximum versatility and opportunity to direct our organs of sense.  The thoracic vertebrae (T1-T12) have a much more limited range of motion, because their attachment to the ribs and sternum tethers them to one another.  Whereas the curve of the cervical spine is a backward C shape, called a lordotic curve, the thoracic spine curves the other way, slightly concave, a forward curve that is referred to as kyphotic or gibbous, because of its anatomical similarity to a hump.  The lumbar spine (including vertebrae numbered L1-L5) extends form the lowest part of the chest, at the level of the last rib, down to the sacrum.  The lumbar spine arches backward again, like the cervical spine, in a lordotic curve.  Below the lumbar spine is the sacrum, on which the lumbar spine rests.  The sacrum is a single large bone consisting of five vertebrae (S1-S5) that are fused together at birth.  The sacroiliac joints (another common location for back problems) connect the sacrum and pelvis on both sides.  Below the sacrum is the last structure of the spine, the coccyx.  It is another amalgamated bone, like the sacrum, in which four vertebrae have fused.  The coccyx, often thought of as a rudimentary tail, can be injured by blunt trauma such as a fall backward (Fishman ’06: 57, 58). 
Foot
Credit: East Texas Foot Associates
The foot is a very important part of the body and one that is usually neglected.  The foot will carry the body approximately 75,000-100,000 miles in a life time.  The foot absorbs an unbelievable amount of stress and force each day.  The average person takes about 8,000 to 

10,000 steps a day.  A runner may take 2,000 steps in a half hour run.  The weight of the body combined with the force of gravity and leg speed determine the amount of force that goes 

through the foot with each step (Debrowolski ’04: 125).  The foot contains some 26 (Tourles ’98) or 28 bones (Debrowolski ’04), 33 joints and 112 ligaments and a complicated network of 

blood vessels, tendons, and nerves.  The foot also has tendons, muscles, blood vessels and nerves. These interworking parts enable you to move gracefully, with balance and speed if you 

so wish.  The heel pad and arches of your foot act as shock absorbers, cushioning blows and jolts that occur with every step (Tourles ’98: 18).  The heel bone is also called the calcaneous.  The 

bone that sits on top of the heel bone and is part of the ankle joint is called the talus.  The bone that sits in front of the heel bone is called the cuboid.  These bones make up the rearfoot.  The 

bones in the middle of the foot are called cuneiforms and the navicular.  The long bones in the foot, that extend to the front of the foot are metatarsals.  These metatarsals are numbered from 

one to five, starting with the largest on the inside of the foot in the arch area.  The bones in the toes are phalanges.  There are 14 phalanges in each foot.  The last two bones are small bones that 

sit under the first metatarsal.  These bones are called sesamoids, they act as lever arms and assist with tendon function.  These bones make the forefoot.  The “great toe joint” is the common term for the meeting of the first metatarsal and largest phalanx (Debrowolski ’04). Toenails grow approximately 1/16 inch to 1/8 inch (1.6 mm to 3 mm) per month, slower than fingernails (Tourles ’98: 19).
Joints are structures that connect individual bones and may allow bones to move against each other to cause movement. There are two divisions of joints, diarthroses which allow extensive mobility between two or more articular heads, and false joints or synarthroses, joints that are immovable, that allow little or no movement and are predominantly fibrous. Synovial joints, joints that are not directly joined, are lubricated by a solution called synovial fluid that is produced by the synovial membranes. This fluid lowers the friction between the articular surfaces and is kept within an articular capsule, binding the joint with its taut tissue.  A ligament is a small band of dense, white, fibrous elastic tissue. Ligaments connect the ends of bones together in order to form a joint. Most ligaments limit dislocation, or prevent certain movements that may cause breaks. When ligaments lengthen under pressure the ligament may be susceptible to break resulting in an unstable joint. Ligaments may also restrict some actions: movements such as hyper extension and hyper flexion are restricted by ligaments to an extent. Also ligaments prevent certain directional movement. A bursa is a small fluid-filled sac made of white fibrous tissue and lined with synovial membrane. Bursa may also be formed by a synovial membrane that extends outside of the joint capsule. It provides a cushion between bones and tendons and/or muscles around a joint; bursa are filled with synovial fluid and are found around almost every major joint of the body.  

Synovial Joints
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A tendon is a tough, flexible band of fibrous connective tissue that connects muscles to bones. The extra-cellular connective tissue between muscle fibers binds to tendons at the distal & proximal ends, and the tendon binds to the periosteum of individual bones at the muscle's origin and insertion. As muscles contract, tendons transmit the forces to the relatively rigid bones, pulling on them and causing movement. Tendons can stretch substantially, allowing them to function as springs during locomotion, thereby saving energy. More than six-hundred muscles reside in the human body. Each muscle consists of long, thin cells wrapped in bundles and held together by a tissue covering called the fascia.  There are three types of muscles—smooth, cardiac and skeletal.  Smooth muscles in the stomach, intestine and bladder, are used to control the flow of substances within the lumens of hollow organs, and are not consciously controlled, except the sphincter and bladder enjoy some voluntary control. Cardiac muscles are found in the heart and are used only to circulate blood; like the smooth muscles, these muscles are not under conscious control. Skeletal and cardiac muscles have striations that are visible under a microscope due to the components within their cells.  Skeletal muscles are voluntary muscles attached to bones and arranged in opposing groups around joints that move when you want them to. 
Muscles
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Muscle contraction is stimulated by the motor neuron sending a message to the muscles from the somatic nervous system. Depolarization of the motor neuron results in neurotransmitters being released from the nerve terminal. The space between the nerve terminal and the muscle cell is called the neuromuscular junction. Neurotransmitters diffuse across the synapse and bind to specific receptor sites on the cell membrane of the muscle fiber. When enough receptors are stimulated, an action potential is generated and the permeability of the sarcolemma is altered. This process is known as initiation (Rondberg ’96: 44, 45).  
Step 1) Neuromuscular Control. The axons of the nerve cells of the spinal cord branch and attach to each muscle fiber forming a neuromuscular junction. i). An action potential passes down the nerve. ii). The nerve releases Ca++ that results in the release of Acetylcholine (ACh)

Step 2). ACh binds with the sarcolemma. Step 3). Muscle Fiber Action Potential i).  ACh binds with receptors and opens Na+ channels. Na+ Channels open and there is a decrease in resting potential. ii). Na + rushes in and the sarcolemma depolarizes. iii). The regional depolarization spreads rapidly.  The positive patch in the membrane changes the adjacent patch of the membrane.  Thus depolarization spreads. iv). The K+ channels open and the region repolarizes.  Immediately after the action potential passes the membrane permeability changes again.  Na+ channels close and K+ channels open.  K+ rushes out of the cell.  Step 4). Ca++ is released from the sarcoplasmic reticulum. i).  Ca++ is stored in the sarcoplasmic reticulum. ii). Depolarization releases the Ca++. iii). The Ca++ clears the actin binding sites. Step 5). Sliding Filament Theory of Contraction. During muscle contraction the thin actin filaments slide over the thick myosin filament. When Calcium is present the blocked active site of the actin clears. Step A: Myosin head attaches to actin. (High energy ADP + P configuration) Step B: Power stroke:  myosin head pivots pulling the actin filament toward the center. Step C: The cross bridge detaches when a new ATP binds with the myosin. Step D: Cocking of the myosin head occurs when ATP à  ADP + P. Another cross bridge can form.  The end result is the shortening of the sarcomere.  The H zone disappears. The dark A band increases because the actin and the myosin overlap more.  The light I band shortens. Step 6). Ca ++ is removed from the cytoplasm. Step 7) Tropomysin blocks the actin site (Cummings '01).
III. Neurology
3.1 Migraine

Recurring headaches, perhaps the most common of human ailments, is experienced by up to 50 million persons in the United States. Headache is the commonest complaint which patients bring to physicians, and migraine is the commonest functional disorder by which patients are afflicted (Hickey ’92: 567).  The affliction of headache has been described for at least the past 2,000 years (Sacks ’92: Xxi). Complex migranous hallucinations or “visions” may be particularly terrifying for children.  Estimates of the incidence of migraine headache (cephalgic migraine) vary between estimates of 5 percent and 20 percent in the general population.  In one study in 1933 an incidence of 9.3 percent in a population of 3,000 persons was found.  Another study in 1960 found migraine headache in 6.3 percent of medical students, nurses and non-epileptic patients.  The figure in 1940 is as high as 22 percent.  Headache may be a symptom associated with intracranial or extra-cranial disease, diseases of other body systems, a physiological response to stress, vasodilation of the cerebral blood vessels, musculoskeletal tension, or a combination of these factors.  Although by strict definition, headache is a pain within the head or face, in clinical practice, headache refers to pain within the cranial vault.  Headaches are classified as primary headaches or secondary headaches.  Primary headaches have no known structural or pathological cause.  Migraine headaches, muscle contraction headaches, and cluster headaches are the major primary headaches.  Secondary headaches are the result of a primary pathological condition, such as sinusitis, tumor or aneurysm (Hickey ’92: 568). About 20 percent of women suffer sometimes from premenstrual migraine.  Migranoid attacks are certain types of responses akin to migraine in their clinical aspects, but circumstantially provoked rather than spontaneous and periodic.  They may be caused by heat (fever), exhaustion, motion-sickness, certain drugs, and hangover. It is easy to differentiate migraines from epilepsies in the vast majority of cases on the basis of personal or family history or epilepsy and if they had a convulsion while unconscious (Sacks ’92: 30-33, 4, 120 45, 89).

The sites of the migraine headache are notably temporal, supra-orbital, frontal, retrobulbar, parietal, postauricular, and occipital.  They may occur as well in the malar region, in the sinuses, in the upper and the lower teeth, at the base of the nose, in the median wall of the orbit, in the neck and in the region of the common carotid arteries, and down as far as the tip of the shoulder. The duration of the migraine headache is variable.  In extremely acute attacks of migrainous neuralgia, the pain may last only a matter of minutes.  In a common migraine, the duration is rarely less than three hours, is commonly of eight to twenty-four hours duration, and on occasion may last several days, or in excess of a week. Tissue changes may become manifest in very extended attacks.  The intensity of migrainous headache is variable.  It may be of incapacitating violence, or so faint that its presence is only detected by the transient pain consequent upon jolting of the head or coughing.  It is almost always possible to detect changes in the appearance of the eyes during or before an attack of migraine headache.  There is usually some suffusion of small vessels in the globe, and in particularly severe attacks the eyes may become grossly bloodshot.  At least a quarter of migraines develop some stuffiness of the nose and examination will show engorged and purple turbinates.  About one-tenth of adults who suffer from common migraine complain of abdominal pain or abnormal bowel-action during the course of the attack.  The proportion is notably higher in younger patients (Sacks ’92: 14, 15, 19).

Theories used to discuss migraine headaches are: (a) The Doctrine of Biliousness; (b) Sympathetic and Eccentric Theories; (c) Vascular Theories: (1) Arterial cerebral hyperaemia; (2) Passive venous congestion of the brain; (3) Vasomotor hypothesis; (d) The Theory of “nerve-storms”. There exist a number of chemical theories of migraine – histamines, acetylcholine, serotonin – but elevated levels do not always cause headache.  There are at least half a dozen neurotransmitters involved in the production of a migraine – noradrenaline, acetylcholine, dopamine, histamine, GABA, enkephalins - and 5-hydroxytryptamine, or serotonin.  There is evidence that all of these can be influenced by different drugs.  Migranoid syndrome can be induced in Serpasil or reserpine. Migraine has a strong tendency to run in certain families and it is reasonable to assume that migraine is due to a recessive gene whose penetrance is approximately 70 percent. There is a high incidence of allergic reactions in migraine patients, and the postulate that migraines, when they occur in patients with multiple allergies, are themselves to be regarded as allergic reactions.  But there is no statistical correlation.   (Sacks ’92:  178, 260, 185, 186, 187, 120, 121, 159).

The treatment of migraines has always attracted an astonishing range of medical and surgical measures.  Perhaps the first specifically useful drug discovered was caffeine.  Caffeine is a stimulant, a constrictor of cranial arteries and a diuretic.  It is simple, non-toxic and delightful to taste and should never be neglected in attacks of migraine.  Repeated cups of strong tea or coffee may always be recommended as worth taking in the earlier portions of an attack. Coffee arrived from the Moslem world and coffeehouses first appeared in England in the mid-seventeenth century, and soon afterward tea from China and cocoa from tropical America complete the trilogy of caffeine containing drinks.  Caffeine is xanthine alkaloid common to the stimulatory beverages coffee, tea, cocoa or chocolate, and soft (cola) drinks.  Coffee is made from the ground roasted seeds of Coffea arabica native to Ethiopia and long cultivated in parts of the Arab world as a beverage and medicine, it contains on the average 1% caffeine and is the widely cultivated species.  In the United States 68% of those over 10 years of age drink coffee.  In 1969 2.8 billion pounds were consumed in 150 billion cups of coffee.  Most coffee drinkers enjoy two cups in the morning (about 300 mg caffeine).  Without it, users become irritable, nervous and restless, they are unable to work and often develop headaches.  Recent reports suggest that heavy coffee drinkers have a higher incidence of myocardial infarctions that those who do not use coffee.  Tea from Camellia sinensis (Theaceae) of Oriental origin, spread into Europe on the heels of coffee during the seventeenth century.  The most popular form of tea in the West is black tea prepared by drying, rolling and crushing fresh young leaves, which are then kept in a damp area to promote the absorption of oxygen.  Oxidation turns the leaves a copper color.  Green teas (without oxidation) are also available and are especially enjoyed in the Orient (Elvin-Lewis ’77: 384, 385).

Migraine Drugs
	Drug Class
	Trade Names
	Notes

	Caffeine
	Coffee (Coffea Arabica); Tea (Camellia sinensis), yerba mate
	Most coffee drinkers enjoy containing 80-135 mg of caffeine per 8 oz cup, in the morning (about 300 mg caffeine). Tea drinkers usually drink four cups which each contain 15-70mg per 8 ounce cup (around 200 mg caffeine). Heavy caffeine use is causes anxiety and insomnia and is contraindicated for bipolar disorder. 

	non-steroidal anti-inflammatory drugs (NSAIDs)
	naproxen, tolfenamic acid, and mefenemic acid, Aspirin 
	Effective in reducing the frequency of migraine attacks

	tricyclic antidepressants 
	amitryptaline
	Psychiatric drugs are not any more recommended for treatment than tobacco.

	ergotamine 
	Ergotamine tartrate
	Best available drug for the treatment of severe migraine headaches available to the clinician. 4 to 8 mg may be taken orally or rectally.

	methysergide
	methysergide (Sandert in USA, Deseril in UK)
	available in 2 mg tablets, and the reasonable maximum daily dose is considered be 8 mg daily. Side-effects limit long term use.

	beta-adrenergic agent 
	Propranolol, pisotifen
	block beta-2 receptors in arterial walls and elsewhere, as well as being a serotonin antagonist.  Propanolol is as effective as methysergide for long-term use in the prevention of migraines and notably safer.  Pisotifen, reduces the severity and frequency of migraines in most patients and is safer than propanolol

	steroids
	prednisone
	Oral prednisone used for pain relief in severe migraine status.

	alpha-adrenergic agents
	clonidine
	Accepted for migraine treatment in UK but not accepted in the USA

	serotonin 5HT agonist
	sumatriptan 
	Structurally similar to serotonin (5HT), and is a 5-HT (types 5-HT1D and 5-HT1B) agonist.  Injectable form of the drug has been shown in 2013 to abort a cluster headache within fifteen minutes in 96% of cases


Source: Sacks ’92, Escobar ‘13

NSAIDs non-steroidal anti-inflammatory drugs are effective in reducing the frequency of migraine attacks, especially naproxen, tolfenamic acid, and mefenemic acid.  Aspirin is always finding new use as a preventive agent against migraine.  Among the tricyclic antidepressants, amitryptaline is the most potent. The most potent drugs with specific prophylactic power against migraine attacks are ergotamine and methysergide (Sandert in USA, Deseril in UK).  Belladonna compounds are of some prophylactic use; anti-histamines are of unproven efficacy.  Although ergot had been used intermittently since the 1880s it came into vogue about 40 years ago with the advent of pure crystalline preparations, but since that time has held a place in migraine therapy.  Ergotamine tartrate is the best available drug for the treatment of severe migraine headaches available to the clinician.  It is neither necessary nor advisable to us it in milder attacks.  Most therapeutic schedules advocate massive treatment with ergotamine within the first hour of the attack , during which a total dose of 4 to 8 mg may be taken orally or rectally, or a quarter of this amount if the drug is administered parenterally.  Every administration of ergotamine should be followed by rest in bed for a period of not less than two hours (Sacks ’92: 241, 242, 262, 241, 240, 243).  An entirely different class of drug was introduced in the early 1960s as a consequence of chemical studies of the mechanisms of the migraine; the best-known of these is methylsergide, which is pre-eminent in the prophylaxis of migraine, as ergotamine is in the treatment of the acute attack. Methysergide is available in 2 mg tablets, and the reasonable maximum daily dose is considered be 8 mg daily.   Common initial side-effects are nausea, drowsiness, or abnormal wakefulness, and are minimized if the full dose is achieved gradually, over a week or 10 days.  Rarely neurological function is impaired.  It is advisable to take long-term patients off the drug for one month every 6 months, to reduce the likelihood of side-effects.  The use of steroids must be considered in every case of true migraine status (Sacks ’92: 238, 239, 246, 244, 250).

There are at least half a dozen neurotransmitters involved in the production of a migraine – noradrenaline, acetylcholine, dopamine, histamine, GABA, enkephalins - and 5-hydroxytryptamine, or serotonin.  There is evidence that all of these can be influenced by different drugs.  The best-known and most important new drug is propranolol, a beta-adrenergic agent introduced in the 1970s, which block beta-2 receptors in arterial walls and elsewhere, as well as being a serotonin antagonist.  Propanolol is as effective as methysergide for long-term use in the prevention of migraines and notably safer.  Alpha-adrenergic agents, like clonidine, were also introduced in the 1970s.  Safer than propranolol, but milder and less effective is pisotifen, which reduces the severity and frequency of migraines in most patients.  Clonidine is now widely used as an anti-migraine drug in the UK but has not been well received in the United States.  Acupuncture has played a traditional role in Chinese medicine for more than 2,000 years, but has only been introduced into Western practice in the last twenty years.  One uncontrolled study claimed to benefit a third of migraine patients treated.  A number of local surgical procedures have been advocated, such as ligation or denervation or one temporal artery in cases of severe, persistently unilateral migraine (Sacks ’92: 260, 261, 266, 251).

Sumatriptan is structurally similar to serotonin (5HT), and is a 5-HT (types 5-HT1D and 5-HT1B agonist. The specific receptor subtypes it activates are present on the cranial arteries and veins. Acting as an agonist at these receptors, sumatriptan reduces the vascular inflammation associated with migraine.  The specific receptor subtype it activates is present in the cranial and basilar arteries. Activation of these receptors causes vasoconstriction of those dilated arteries. Sumatriptan is also shown to decrease the activity of the trigeminal nerve, which, it is presumed, accounts for sumatriptan's efficacy in treating cluster headaches. The injectable form of the drug has been shown to abort a cluster headache within fifteen minutes in 96% of cases. The migraine patch is seen as an appealing alternative because 8 million of the 16 million migraine sufferers in America experience nausea with their headaches, and often do not want to take oral medications.  The patch is battery powered and adheres to the upper arm or upper thigh — not unlike the birth control patch — and can be activated by pushing a button which then allows the patch to dispense 6.5 milligrams of Sumatriptan, lasting up to 4 hours (Escobar ’13).

The resolution of a common migraine, may proceed in three ways, it may, in its natural course, exhaust itself and end in sleep; the post-migranous sleep is long, deep and refreshing, like a post-epileptic sleep.  Secondly, it may resolve by “lysis” a gradual abatement of the suffering accompanies by one or more secretory activities, vomiting, an abundant flow of tears, secretion of urine diarrhea, menstrual flow or perspiration from the feet, hands, half of the face, or by a nose-bleeding, a spontaneous arterial haemorrhage, or a mucous flux from the nose.  The third mode or resolution is by physical or mental activity that averts or truncates an existing attack within five to ten minutes.  Some patients report getting one’s adrenaline up by running around, shouting or getting in a fight and the headache vanishes (Sacks ’92: 29).
3.2 Stroke

Three quarters of a million Americans suffer a cerebral vascular accident (CVA), also known as a stroke, each year.  One-fifth of them die of the stroke, and at least one-third remain permanently disabled (Bradley ’09: 62, 63). Stroke risk increases with age: nearly three-quarters of strokes occur after age 65, with the risk more than doubling each decade after age of 55.  In the United States, strokes increase in a given year from 35 per 100,000 people at age thirty-five to 1,100 to 100,000 at ages seventy-five to eighty.  Stroke ranks as the number four most common cause of death (behind heart disease, cancer and chronic lower respiratory disease) but number one as the cause of disability and a contributor to dementia.  Cerebral vascular disease costs the U.S. health care system an estimated $60 billion each year.  
Stroke symptoms include a sudden numbness or weakness of the face, arm or leg (especially on one side of the body), sudden confusion or difficulty understanding speech, sudden loss of the ability to speak, sudden trouble seeing in one or both eyes, sudden trouble walking, dizziness, or loss of balance or coordination or a sudden severe headache with no known cause.  A stroke is a sudden loss of function of part of the brain.  Usually the cause is either (1) ischemic stroke; sudden loss of blood flow to part of the brain because an artery that supplies blood to that part of the brain has become blocked (ischemia) due to atherosclerosis, in 87 percent of strokes or (2) hemorrhagic stroke; bleeding (hemorrhage) into the brain because an artery has burst, due to high blood pressure in 7-10 percent of cases.  In about 15 percent of individuals who come to an emergency room with the sudden onset of a brain disorder, the cause of stroke turns out to be an epileptic seizure followed by weakness on one side, or something else such as a brain tumor, low blood sugar (hypoglycemia), an abscess in the brain, a blood clot over the surface of the brain caused by head trauma, or some other condition (Spence ’06: 3).   
Visual symptoms (flashing lights, zigzag lines, loss of vision in both eyes or in the visual field off to one side) point to involvement of the occipital lobes.  Impaired visual processing, for example, being unable to recognize familiar faces, or becoming lot in familiar surroundings, indicate involvement of the nearby cortex that serves visual association.  Permanent impairment of short-term memory suggests permanent damage in both temporal lobes; temporary impairment of short-term memory, which is called transient global amnesia, points to temporary loss of blood flow to the mesial temporal lobes.   Double vision points to involvement of the top part of the brainstem (the midbrain), vertigo or facial numbness, to involvement in the middle party (the pons) and the thickening of speech (dysarthria) and trouble with swallowing to the lowest party (the medulla). Numbness or weakness on one side or both sides of the body may occur when lesions in any part of the brainstem affect the nerves that run from the spinal cord to the brain, or vice-versa.  Clumsiness and staggering suggest involvement of the cerebellum.  Sudden loss of blood flow to the cranial nerve nuclei and their connections to the brainstems may cause facial numbness and weakness, double vision, difficulty swallowing, thickness of speech, vertigo, tinnitus (ringing in the ear) and deafness (Spence ’06: 24). 
Getting treatment for an ischemic stroke within three hours of the onset of symptoms with recombinant tissue plasminogen activator (rtPA) can dissolve clots and lessen disability by 40 percent if it is administered within three hours of an ischemic stroke.  A hemorrhagic stroke caused when a blood vessel breaks and bleeds into the brain is much harder to treat: more than half are fatal.  rtPA, a clot-busting drug, is not for home use because it would increase hemorrhaging and a physician must distinguish between ischemic and hemorrhagic stroke.  RtPA would probably kill someone presenting with a hemorrhagic stroke. Extensive physical therapy for many months helps many regain function (Horstman ’12: 70, 72).   rtPA (recombinant tissue plasminogen activator) is for mild strokes only <25 on the NIH stroke scale, in patients age <80, without hemorrhage, anticoagulant use or elevated blood pressure (Hazinsky '10: 18-19).   
Atropine and pralidoxime (DuoDote®) is indicated for the emergency treatment hemorrhagic strokes caused by poisoning by organophosphorous nerve agents as well as organophosphorous insecticides and galamantine lucid dreaming pill (LaBerge '03).  Atropine and pralidoxime (DuoDote) is injected into a muscle in the upper thigh - Atropine 2.1 mg/0.7 mL Pralidoxime Chloride 600 mg/2 mL.  One injection should be enough for the emergency treatment of a stroke patient of undetermined cause.  A healthcare provider will administer this injection.  The combination of atropine and pralidoxime is used as an antidote to treat poisoning by a pesticide (insect spray) or a chemical that interferes with the central nervous system, such as nerve gas or galamantine.  Atropine competitively blocks the effects of acetylcholine, including excess acetylcholine due to organophosphorous poisoning, at muscarinic cholinergic receptors on smooth muscle, cardiac muscle, and secretory gland cells and in peripheral autonomic ganglia and the central nervous system. Pralidoxime reactivates acetylcholinesterase which has been inactivated by phosphorylation due to an organophosphorous nerve agent or insecticide. Reactivated acetylcholinesterase hydrolyzes excess acetylcholine resulting from organophosphorous poisoning to help restore impaired cholinergic neural function. When atropine and pralidoxime are used together, pralidoxime may potentiate the effect of atropine. When used in combination, signs of atropinization (flushing, mydriasis, tachycardia, dryness of the mouth and nose) may occur earlier than might be expected when atropine is used alone. 
Breathing, blood pressure, oxygen levels, kidney function, and other vital signs will be watched closely.  After treatment with atropine and pralidoxime, the patient may be watched for up to 72 hours.  Some of the side effects of atropine and pralidoxime may be similar to the symptoms of poisoning. Avoid becoming overheated or dehydrated during exercise and in hot weather. Atropine can decrease sweating and you may be more prone to heat stroke for a short time after receiving this medication.  Overdose may occur if the patient receives atropine and pralidoxime but has not actually been exposed to the specific poisons this medication is designed to treat. Symptoms may include vision problems, feeling unsteady, loss of balance or coordination, trouble concentrating, fast heart rate, confusion, hallucinations (seeing or hearing things), decreased sweating, hot and dry skin, fainting, weak or shallow breathing, or breathing that stops after receiving atropine and pralidoxime injection (DuoDote).  In a study of organophosphate poisonings one patient is reported recovered from their cerebral hemorrhage (Quinby '64: 28). 
National Institutes of Health (NIH) Stroke Scale
	Score
	Description

	0
	No stroke

	1-4
	Minor stroke

	5-15
	Moderate stroke

	15-20
	Moderate/severe stroke

	21-42
	Severe stroke


	Instructions
	Scale Definition

	Level of consciousness: The investigator must choose a response, even if a full evaluation is prevented by such obstacles as an endotracheal tube, language barrier, or orotracheal trauma/bandages. A 3 is scored only if the patient makes no movement (other than reflexive posturing) in response to noxious stimulation.
	0 = Alert; keenly responsive

	1 = Not alert, but arousable by minor stimulation to obey, answer, or respond

	2 = Not alert, requires repeated stimulation to attend, or is obtunded and requires strong or painful stimulation to make movements (not stereotyped)

	3 = Responds only with reflex motor or autonomic effects or is totally unresponsive, flaccid, or areflexic

	1b. Level of consciousness questions: The patient is asked the month and his/her age. The answer must be correct; no partial credit is given for being close. Aphasic and stuporous patients who do not comprehend the questions are given a score of 2. Patients unable to speak because of endotracheal intubation, orotracheal trauma, severe dysarthria from any cause, language barrier, or any other problem not due to aphasia are given a 1. It is important that only the initial answer be graded and that the examiner not "help" the patient with verbal or nonverbal cues.
	0 = Answers both questions correctly

	1 = Answers one question correctly

	2 = Answers neither question correctly

	1c. Level of consciousness commands: The patient is asked to open and close the eyes and then to grip and release the nonparetic hand. Substitute another one-step command if the hands cannot be used. Credit is given if an unequivocal attempt is made but not completed because of weakness. If the patient does not respond to command, the task should be demonstrated to him/her (pantomime) and the result scored (ie, follows none, one, or two commands). Patients with trauma, amputation, or other physical impediments should be given suitable one-step commands. Only the first attempt is scored.
	0 = Performs both tasks correctly

	1 = Performs one task correctly

	2 = Performs neither task correctly

	2. Best gaze: Only horizontal eye movements are tested. Voluntary or reflexive (oculocephalic) eye movements are scored, but caloric testing is not performed. If the patient has a conjugate deviation of the eyes that can be overcome by voluntary or reflexive activity, the score will be 1. If a patient has an isolated peripheral nerve paresis (CN III, IV, or VI), score a 1. Gaze is testable in all aphasic patients. Patients with ocular trauma, bandages, or pre-existing blindness or other disorder of visual acuity or fields should be tested with reflexive movements and a choice made by the investigator. Establishing eye contact and then moving about the patient from side to side occasionally clarifies the presence of a partial gaze palsy.
	0 = Normal

	1 = Partial gaze palsy; gaze is abnormal in one or both eyes, but forced deviation or total gaze paresis is not present.

	2 = Forced deviation, or total gaze paresis not overcome is by the oculocephalic maneuver

	3. Visual: Visual fields (upper and lower quadrants) are tested by confrontation, using finger counting or visual threat as appropriate. The patient must be encouraged, but if he/she looks at the side of the moving fingers appropriately, this can be scored as normal. If is the patient has unilateral blindness or enucleation, visual fields in the remaining eye are scored. Score 1 only if a clear-cut asymmetry, including quadrantanopia, is found. If the patient is blind from any cause, score 3. Double simultaneous stimulation is performed at this point. If there is extinction, the patient receives a 1 and the results are used to answer question 11.
	0 = No visual loss

	1 = Partial hemianopia

	2 = Complete hemianopia

	3 = Bilateral hemianopia (blind including cortical blindness)

	4. Facial palsy: Ask or use pantomime to encourage the patient to show teeth or raise eyebrows and close eyes. Score symmetry of grimace in response to noxious stimuli in the poorly responsive or noncomprehending patient. If facial trauma/bandages, orotracheal tube, tape, or other physical barrier obscures the face, these should be removed to the extent possible.
	0 = Normal symmetrical movements

	1 = Minor paralysis (flattened nasolabial fold, asymmetry on smiling)

	2 = Partial paralysis (total or near-total paralysis of lower face)

	3 = Complete paralysis of one or both sides (absence of facial movement in the upper and lower face)

	5. Motor arm: The limb is placed in the appropriate position: extend the arms (palms down) 90° (if sitting) or 45° (if supine). Drift is scored if the arm falls before 10 seconds. The aphasic patient is encouraged using urgency in the voice and pantomime, but not noxious stimulation. Each limb is tested in turn, beginning with the nonparetic arm. The examiner should record the score as untestable (UN) only in the case of amputation or joint fusion at the shoulder and clearly write the explanation for this choice.
	0 = No drift; limb holds 90° (or 45°) for full 10 seconds

	1 = Drift; limb holds 90° (or 45°), but drifts down before full 10 seconds; does not hit bed or other support

	2 = Some effort against gravity; limb cannot get to or maintain (if cued) 90° (or 45°), drifts down to bed, but has some effort against gravity

	3 = No effort against gravity; limb falls

	4 = No movement

	5a. Left Arm paralyzed

5b. Right Arm paralyzed

	6. Motor leg: The limb is placed in the appropriate position: hold the leg at 30° (always tested supine). Drift is scored if the leg falls before 5 seconds. The aphasic patient is encouraged using urgency in the voice and pantomime, but not noxious stimulation. Each limb is tested in turn, beginning with the nonparetic leg. The examiner should record the score as untestable (UN) only in the case of amputation or joint fusion at the shoulder and clearly write the explanation for this choice.
	0 = No drift; leg holds 30° position for full 5 seconds

	1 = Drift; leg falls by the end of the 5-second period but does not hit bed

	2 = Some effort against gravity; leg falls to bed by 5 seconds, but has some effort against gravity

	3 = No effort against gravity, leg falls to bed immediately

	4 = No movement

	7. Limb ataxia: This step is aimed at finding evidence of a unilateral cerebellar lesion. Test with the patient’s eyes open. In case of visual defect, ensure testing is done in intact visual field. The finger-nose-finger and heel-shin tests are performed on both sides, and ataxia is scored only if present out of proportion to weakness. Ataxia is absent in the patient who cannot understand or is paralyzed. Only in the case of amputation or joint fusion may the item be scored as untestable (UN), and the examiner must clearly write the explanation for not scoring. In case of blindness test by touching nose from extended arm position.
	0 = Absent

	1 = Present in one limb

	2 = Present in two limbs

	8. Sensory: Sensation or grimace to pinprick when tested or withdrawal from noxious stimulus in the obtunded or aphasic patient. Only sensory loss attributed to stroke is scored as abnormal, and the examiner should test as many body areas (arms [not hands], legs, trunk, face) as needed to accurately check for hemisensory loss. A score of 2, "severe or total sensory loss," should be given only when a severe or total loss of sensation can be clearly demonstrated. Stuporous and aphasic patients will therefore probably score 1 or 0. The patient with brain stem stroke who has bilateral loss of sensation is scored 2. If the patient does not respond and is quadriplegic, score 2. Patients in coma (item 1a=3) are automatically given a 2 on this item.
	0 = Normal; no sensory loss.

	1 = Mild to moderate sensory loss; patient feels pinprick is less sharp or is dull on the affected side or there is a loss of superficial pain with pinprick but patient is aware he/she is being touched

	2 = Severe to total sensory loss; patient is not aware of being touched in the face, arm, and leg

	9. Best language:  A great deal of information about comprehension is obtained during the preceding sections of the examination. The patient is asked to describe what is happening in the given picture, to name the items on the given naming sheet, and to read from the given list of sentences. Comprehension is judged from responses here, as well as to all of the commands in the preceding general neurological examination. If visual loss interferes with the tests, ask the patient to identify objects placed in the hand, repeat, and produce speech. The intubated patient should be asked to write. The patient in coma (question 1a=3) will automatically score 3 on this item. The examiner must choose a score in the patient with stupor or limited cooperation, but a score of 3 should be used only if the patient is mute and follows no one-step commands.
	0 = No aphasia; normal

	1 = Mild to moderate aphasia; some obvious loss of fluency or facility of comprehension, without significant limitation on ideas expressed or form of expression; reduction of speech and/or comprehension, however, makes conversation about provided material difficult or impossible. For example, in conversation about provided materials, examiner can identify picture or naming card from patient's response

	2 = Severe aphasia; all communication is through fragmentary expression; great need for inference, questioning, and guessing by the listener. Range of information that can be exchanged is limited; listener carries burden of communication. Examiner cannot identify materials provided from patient response

	3 = Mute; global aphasia; no usable speech or auditory comprehension

	10. Dysarthria:  If patient is thought to be normal, an adequate sample of speech must be obtained by asking the patient to read or repeat words from a given list. If the patient has severe aphasia, the clarity of articulation of spontaneous speech can be rated. Only if the patient is intubated or has other physical barrier to producing speech may the item be scored as untestable (UN), and the examiner must clearly write an explanation for not scoring. Do not tell the patient why he/she is being tested.
	0 = Normal

	1 = Mild to moderate; patient slurs at least some words and, at worst, can be understood with some difficulty

	2 = Severe; patient's speech is so slurred as to be unintelligible in the absence of or out of proportion to any dysphasia, or is mute/anarthric

	UN = Intubated or other physical barrier

	11. Extinction and inattention (formerly neglect): Sufficient information to identify neglect may be obtained during the prior testing. If the patient has a severe visual loss preventing visual double simultaneous stimulation and the cutaneous stimuli are normal, the score is normal. If the patient has aphasia but does appear to attend to both sides, the score is normal. The presence of visual spatial neglect or anosognosia may also be taken as evidence of abnormality. Since the abnormality is scored only if present, the item is never untestable.
	0 = No abnormality

	1 = Visual, tactile, auditory, spatial, or personal inattention or extinction to bilateral simultaneous stimulation in one of the sensory modalities

	2 = Profound hemi-inattention or hemi-inattention to more than one modality; does not recognize own hand or orients to only one side of space


Source: NIH Stroke Scale Booklet (temporarily unavailable)
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The deprivation of blood flow is called ischemia, so strokes due to blocked arteries are called ischemic strokes.  If the blockage of the artery is long lasting, the part o the brain supplied by that artery is permanently damaged and dies; the damaged area is said to be infarcted, so ischemic strokes are also called brain infarction, or cerebral infarctions.  (Similarly in heart attacks the heart muscle, the myocardium, is infarcted, so heart attacks are called myocardial infarctions).  The brain stops working when it loses its blood supply.  If the blockage of the artery is temporary and blood flow is quickly restored, the brain recovers quickly.  Most small warning strokes, called transient ischemic attacks (TIAs), last less than ten minutes, because an artery branch is temporarily blocked in one of three ways: (by a clump of platelets (clotting activators that travel in the bloodstream), a chunk of artery wall, or a clump of blood clot.  The chunk comes through the bloodstream, either from the large artery in the neck or the heart.  Those chunks that lodge in branches that are too small for them to pass are called emboli and cause embolic strokes.  A blood clot is called a thrombus, and formation of a clot is called thrombosis; because platelet clumps are white, they are sometimes called white thrombus.  Acetylsalicylic acid (ASA, or Aspirin) and new drugs that prevent platelet clumping are called antiplatelet agents (blood thinners).  A red thrombus forms when strands of fibrin, a blood-clotting protein, grow longer and longer, forming a mesh like fiberglass wool.  The mesh entraps red blood cells and platelets and tends to keep growing.  The red blood cells give the clot a red appearance.  The drugs used to prevent red thrombus act by reducing the levels of blood-clotting proteins, thus preventing the coagulation of blood, so they are called anticoagulants.  The two main types are heparin, which is given by injection and warfarin (Coumadin, which is taken in pill form (Spence ’06: 5, 6, 7).
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Strokes due to bleeding into the brain (intracerebral hemorrhage) or into the space between the brain and the inner lining of the skull (subarachnoid hemorrhage) account for about 20 percent of strokes when blood pressure is controlled and 40 percent when it is not.  The commonest type of brain hemorrhage is due to high blood pressure.  These hemorrhages go into the deep part of the brain, near the base, and are caused by rupture of small artery branches, or arterioles.  They happen because high blood pressure damages the arterioles in two ways (lipohyaline degeneration and fibrinoid necrosis); this damage is distinct from atherosclerosis (the main cause of heart attacks or strokes due to large artery disease.  These hemorrhages can be almost completely prevented by good control of blood pressure.  In arteriovenous malformations (AVMs) arteries flow directly into veins instead of going through tiny branches called capillaries, so the pressure in the veins is higher than in normal veins and they may rupture.  AVMs may require surgery, or sometimes they can be treated by putting a narrow tube (a catheter) up into the brain arteries, from an artery in the leg, and injecting a form of superglue or releasing little balloons to block the arteries leading the AVM (Spence ’06: 7, 8 9). 
Aneurysms are areas of artery that bulge due to weakness in the wall of the artery that often look like small red berries, so they are called berry aneurysms.  They tend to be located at places where arteries branch at the base of the brain around the circle of Willis.  When they rupture they cause an abrupt severe headache, like an explosion, sometimes called a thunderclap headache.  Because the ruptured aneurysm can often be treated to prevent a fatal re-bleed, it is important the condition be diagnosed.  The diagnosis typically involves first a brain X-ray such as a CT scan, and if the CT scan is negative a spinal tap to make sure there is no blood in the spinal fluid.  Aneurysms can be treated surgically by putting a clip on the neck of the aneurysm, but many can be treated through a catheter, by putting a small balloon or platinum coils into the aneurysm so that it will clot and be rendered safe.  Berry aneurysms can be familial and are sometimes associated with a hereditary condition called polycystic kidney disease, which means multiple cysts have formed in the kidney.  Small aneurysms are unlikely to rupture so they are usually monitored with magnetic resonance angiography (MRA).  Small strokes due to hemorrhage can be caused by cavernous angiomas, called cavernomas, which consist mainly of thin-walled veins in a small cluster that on an MRI (magnetic resonance imaging) scan look like popcorn. They seldom cause large hemorrhages because the pressure in the veins is low, but they often cause epileptic seizure because they may leak a small amount of blood, which is very irritating t the cortex (outer layer) of the brain.  These lesions are more common in Hispanic Americans. Lobar hemorrhages that occur under the brain’s outer layer, the cortex are often due in elderly individuals to a weakening of the arteries by deposits of a protein called amyloid.  This condition is called amyloid angiopathy (angiopathy is the generic term for any disease of the blood vessels).  The hemorrhages are not cause by high blood pressure (Spence ’06: 9, 10).

About 15 percent of people who look as if they have had a stroke have had something else, not related to arteries.  About 20 percent of cerebral infarction (damage to brain tissue due to loss of blood supply) are due to blood clots breaking off from the heart and moving (embolizing) to the brain.  Those cases need treatment with anticoagulants (anticlotting agent) not Aspirin.  If the stroke or TIA was due to emboli of platelet clumps from the artery in the neck, antiplatelet agents such as acetylsalicylic acid (ASA, Aspirin) are indicated.  Adding additional antiplatelet agents (such as dipyridamole (ASA or clopidogrel) makes only a small difference.  If the stroke or TIA was due to emboli of chunks of plaque from a sever narrowing of the carotid artery in the neck, then antiplatelet agents are less likely to work, and an operation to clean out the artery is indicated. First, it is important to rule out other possibilities that mimic vascular stroke in 15 percent of emergency room admissions for stroke symptoms.  Hypoglycemia (low blood sugar) is tested and treated with an injection of sugar.  Epileptic seizure weakness on part of the body is postictal paralysis (ictal means related to seizure) and perhaps the commonest mimic of vascular stroke, but in these epileptic events neurons fire hundreds of times per second exceeding the capacity of the arterial blood flow to provide adequate nutrients and oxygen to sustain such a fury, and build up acid and metabolic waste products that exceed the capacity of the venous system to carry away.  Brain tumors can sometimes cause sudden weakness that suggests stroke that may be related to swelling after a minor head injury, a hemorrhage into the tumor, or a seizure related to the tumor, with postictal paralysis perhaps aggravated by swelling.  Brain abscesses can mimic a stroke in much the same way that a tumor can, but these are more readily cured with surgical drainage and antibiotics (Spence ’06: 13, 15).

Loss of consciousness can interrupt blood flow to the brain (the vertebral/basilar arteries) and can be a symptom of stroke especially if associated with other symptoms pointing to the back of the brain, but more commonly due to interruption of the blood flow to the whole brain.  The commonest cause of loss of consciousness is a temporary drop in blood pressure, with interruption of the blood supply to the whole brain.  This is called fainting, or syncope and may be due to a heart rhythm disturbance, which could require a pacemaker or other intervention.  The problem usually results from blood dropping into the major veins of the legs when one stands up quickly, with a drop in blood pressure.  Because there is a change in posture involved this kind of fainting is called postural hypotension (abnormally low blood pressure) or postural syncope.  The commonest reasons for postural hypotension include dehydration from excessive sweating or diarrhea, diabetic nerve damage (neuropathy) and medications that interfere with the reflexes controlling blood pressure, such as antidepressant drugs.  Potassium depletion from diuretics, and some of the blood-pressure drugs that no longer used much (such as guanethidine and methyldopa) also can cause this kind of fainting.  A fairly common cause that is often missed is a recent heart attack, if it occurred without pain (about 40 percent of heart attacks are “silent”.  Some specific situations that can lead to fainting are prolonged violent coughing (cough syncope) and a drop in blood pressure after emptying the bladder (micturition syncope).  A subdural hematoma is a blood clot under the lining of the skull that sometimes produces symptoms that mimic vascular stroke.  These blood clots usually result from head injury that ruptures a vein running from the surface of the brain to the inner lining of the skull.  After the initial hemorrhage, the clot occupies the space between the brain and the skull, tends to enlarge because the remaining bridging veins are stretched and therefore more likely to rupture.  A membrane grows around the clot, forming a kind of sac, and the clot grows because as the blood breaks down it draws water into the sac.  As the clot enlarges, it may cause headaches and diffuse symptoms such as confusion and difficulty walking, when symptoms are localized to the part of the brain underlying the clot, this can mimic a stroke (Spence ’06: 17). 

Migraines are tricky because they can mimic a stroke that in some cases may include numbness and weakness on one side of the body, or loss of speech so that stroke is suspected.  Individuals with migraine are twice as likely to have a heart-valve condition called mitral prolapse that can cause small blood clots to form on the heart’s mitral valve; these can break off and go to the brain, actually causing a small stroke. Individuals with migraine are also more likely to have a hole in the dividing wall between the two upper chambers of the heart (the atria).  This predisposes them to a type of stroke called paradoxical embolism.  The commonest causes of vertigo or disequilibrium are inner ear problems such as labyrinthitis (an acute inflammation of the balance mechanism of the inner ear, possibly related to viral infection) or cupulolithiasis (grains of debris like tiny stones in the fluid of the inner ear).  Each inner ear has a balance gizmo called the vestibular apparatus.  It is an arrangement of three semicircular canals, each oriented in a different plane, so that the movement of the body or head causes fluid in one of the canals to move and send a signal to the brain.  The artery that supplies blood to the eye (ophthalmic artery) is a branch of the internal carotid artery (the main artery that carries blood to the front part of the brain) and a typical attack would involves sudden loss of vision in one eye, recovering over minutes.  This is called amaurosis fugax, which translates as “fleeting blindness”.  It is important to distinguish between loss of vision in one eye and loss of vision in one half of the visual field, because this is what determines where the problem is coming from. If the problem is only in one eye, it originated in the carotid artery on the same side; if the loss of vision is off to one side in both eyes, it may be from a problem in the vertebral arteries of the basilar artery, which together supply blood to the back part of the brain on the side of the brain opposite the visual loss.  Getting the diagnosis wrong could lead to an unnecessary operation on a narrowed carotid artery that is not causing symptoms - surgery for asymptomatic carotid narrowing (Spence ’06: 17, 19, 20).

Difficulty with speech can originate from either carotid artery, or from the vertebral/basilar arteries.  If the problem is due to severe narrowing of the carotid artery on one side, an operation to clean out the artery is indicated.  If it is due to blockage of the basilar artery, treatment with anticoagulants such as warfarin (Coumadin) may be indicated.  There are two main kinds of speech disturbance: a disorder of language, called aphasia, and a problem with pronouncing words clearly, called dysarthria.  The diagnosis of aphasia depends on whether the individual makes mistakes in grammar, or said wrong words, or could not understand what was being said. Difficulty in finding the names of objects may lead to saying wrong nouns, or “talking around the noun” which is also circumlocution.  About 50 percent of left-handed, who represent about 15 percent of the population – that is, 7.5 percent of the general population may keep important language functions on the rights side of the brain, but the rest, have most of their language function on the left side. If the problem is strictly thickened speech, like that of a drunk, with no difficulty in understanding and no errors in grammar or words, then the problem is dysarthria (thickening of speech), which can come from either carotid artery or from the arteries at the back of the brain (Spence ’06: 21, 22).

Transient blockage of the carotid artery or its major branches, the anterior and middle cerebral arteries, commonly causes weakness and numbness on the opposite side of the body (face, arm, and leg).  This may be accompanied by thickening of speech from either side, or by aphasia, if it is the carotid artery on the dominant side.  Occasionally the numbness or weakness may spare the face or leg; rarely if the anterior cerebral artery alone is affected the leg alone may be affected.  Ischemia (blocked blood flow) in the brainstem due to a problem with the vertebral arteries or basilar artery may cause numbness or weakness down one side of the body, but commonly the symptoms have a variation such as numbness on both sides of the face, or around the mouth, or the face on one side and the arm and leg on the opposite side.  When numbness or weakness affects only the leg, then the problem may be in the spinal cord or in the nerve roots in the lower back – the sciatic nerve or one of its branches.  Similarly, numbness in one hand alone is commonly from a problem with the median nerve (carpal tunnel syndrome) or form a disc in the neck that affects a nerve root that goes down the arm or the nerve that winds around the elbow, the ulnar nerve (funny bone).  Weakness in both legs simultaneously, particularly if accompanied trouble with bladder control, often indicates a problem with the spinal cord.  When something is compressing the spinal cord and causing symptoms, the compression must be relieved to avoid permanent paralysis (Spence ’06: 22, 23).

A special cause of stroke that is more common in young people is a dissection of the arteries: the inner lining of an artery peels off and rolls up, and either can block the artery or can be a place where clots form and then break off and embolize downstream.  Dissection of the artery may be spontaneous or related to injury.  The vertebral arteries are particularly vulnerable at the top of the neck, where they make a sharp turn and go up through the hole at the base of the skull through which the spinal cord connects to the brainstem. At that point they are susceptible to injury in car crashes or through chiropractic manipulation.  Even minor neck injuries can lead to these strokes.  Chiropractors say that strokes from neck manipulation are very rare, about one in a million manipulations but stroke experts see so many of these strokes it must be more common (Spence ’06: 26).  In 1994 the American Heart Association (AHA) announced that researchers at the Stanford University School of Medicine had surveyed 486 California neurologists regarding the number of people who suffered a stroke within 24 hours of cervical manipulation, and 370 of 177 respondents had seen cases in which there might be a connection between cervical manipulation and the onset of a stroke (Rondberg ’96: 59, 60).  A Staph infection is a likely suspect.  Staphylococcus aureus, is often found in the hands of health professionals because it has become highly antibiotic resistant and resists normal hygiene procedures short of strong bleach, and proliferates in the absence of more antibiotic susceptible organisms. S. epidermidis causes acne-like eruptions can be seen externally, aiding the diagnosis of the same acne on the internal tissues.  Staph is notoriously antibiotic resistant, particularly when acquired from hospitals.  A full course of doxycycline is generally effective in adults, although all other antibiotics might fail, but tetracyclines causes permanent yellowing of children’s teeth if administered before age 8. S. aureus, is a common cause of benign tumors that can cause painful spondylithisis, slippage, of the spine, and other opportunistic infections.   The hygiene hypothesis that modern allergies are caused by excessive cleanliness applies to S. aureus. 

Blood clots from the heart, or material from the heart valves, cause about 20 percent of strokes due to brain infarction – due to permanent loss of blood flow to the brain that destroys brain tissue.  About 8 percent of people who have a brain infarction had recently had a heart attack. Atherosclerotic plaque in the aorta, the main artery coming out of the heart, can also break off and embolize into the brain and elsewhere.  A cardiac (or aortic) source of emboli is suspected particularly in an individual whose stroke has no other apparent cause.  Arteries in the neck appear normal on ultrasound, and an angiogram of the brain arteries uncovers no reason for the stroke.  The heart or aorta may also be suspected as the source of emboli if a heart problem shows up in the individual’s medical history or in the physical exam at the time of the stroke. One symptom that may show up is an irregular heart rhythm call atrial fibrillation.  Test to detect such cardiac rhythm disturbances include the ECG, a twenty-four hour recoding of the ECG onto a tape recorder. Another main cause of emboli from the heart is a bulge in the wall of the heart, called an aneurysm.  The damaged part of the muscle has been replaced by a scar that does not beat, and that tends to become a larger bulge with time.  The blood in the aneurysm isn’t moving properly, so it tends to clot and then has the potential to embolize.  An aneurysm shows up on an echocardiogram, which is an ultrasound scan of the heart (Spence ’06: 36, 37).

When a very large clot blocks the pulmonary artery, it is called a pulmonary embolus; in rare cases, these are fatal.  Some people have abnormally large arteries in the lungs that go straight into larger veins, without going through small capillaries called arteriovenous fistula.  This accounts for about 2 percent of strokes in people under age twenty.  Some people are born with a defect in the dividing partition between the upper chambers (atria) of the heart or between the two main pumping chambers (ventricles).  Paradoxical embolus accounts for about 4-5 percent of brain infarctions and should be considered in any case where a swollen leg and/or a sudden onset of shortness of breath precede a stroke, and also in less obvious circumstances, an unexplained stroke, particularly in a young person and in anyone who has been sitting or lying around a long time so clots form in the leg.  Long transoceanic flights, prolonged sitting in front of a computer, or postoperative confinement following hip replacement or a leg fracture are typical set-ups for pulmonary emboli (Spence ’06: 42).

An electrocardiogram, or ECG, is an electrical recording from the limbs and the surface of the chest that shows the pattern of electrical activity in the heart.  The ECG can detect rhythm disturbances such as atrial fibrillation, may detect the presence of an old myocardial infarction, and in some circumstances, particularly when repeated daily for several days, can detect a recent heart attack (myocardial infarction).  The accuracy of this diagnosis by ECG is greatly aided by measuring enzymes or other markers from the heart released into the bloodstream when the heart muscle breaks down, such as CK (creatine phosphokinase) and troponin.  An electrocardiogram requires sticking electrodes to the limbs and the chest, and then making a recording. It is completely safe and painless (except for the pulling of chest hair when the electrodes are removed).  An ultrasound examination called an echocardiogram –echo, for short, reveals the action of the heart valves, as well as the pattern of contraction of the heart muscle and areas that are not contracting, including aneurysms.  Valves at the outlet of each chamber of the heart prevent the blood from going backward in the system.  Sometimes problems with the valves can lead to stickiness on their surface, and to a buildup of clot or a clump of clotting protein and inflammatory cells, which may be infected.  Sound beams are directed into the heart, and a computer analyzes the return echoes and converts them into images.  The test is completely safe and harmless, it is essentially the same kind of imaging used to check out babies in the uterus. Occasionally the test may require putting a tube into the esophagus in a procedure called transeosophageal echocardiogram (TEE) (Spence ’06: 43, 44).

The Doppler Ultrasound uses sound waves to measure the degree of narrowing of the arteries by measuring how fast the blood is moving through them.  Ultrasound scanners are considered completely safe; indeed obstetrical ultrasound is routinely used to check the condition of fetuses in the womb.  The apparent change in pitch as a sound passes so the pitch sounds lower when it is farther away is known as the Doppler Effect.  Christian Andreas Doppler, first noticed the effect in the color of light waves emitted by stars.  Beginning in the 1960s, scientists used the Doppler shift of ultrasound to reflect sound waves off red blood cells: the change in pitch of the pitch of the reflected sound indicated how fast the blood was moving.  The significance of ultrasound for diagnosing narrowed arteries is if an artery is narrow, the blood has to speed up to get through the narrowing, so high-velocity signals on an ultrasound represent narrowing.  The ultrasound devices that are now in general use can also make pictures of the artery by analyzing the reflections of the sound wave, like echoes, from the artery wall.  These duplex scanners use both imaging and Doppler flow information for diagnoses (Spence ’06: 53).

Since 1990 it has been possible via ultrasound to see the plaque in the artery wall and in 1992 it became possible to use the software to measure the size of plaques which is useful over time to gauge the effectiveness of treatment.  If all the plaques are measured, and the total area of plaque is added up, this gives information about both risk and response to therapy.  Individuals with a lot of plaque have a higher risk of stroke, death and heart attack: those in the top quartile of plaque have a five-year risk that is 3.4 times higher than those in the bottom quartile, even after adjusting for all the traditional risk factors.  Furthermore, those whose plaques increase in the first year despite treatment of the traditional risk factors have twice the risk of those with stable plaque or regression.  For those individuals, physicians need to try harder.  Tests can investigate newer risk factors such as homocysteine (an amino acid that increases clotting and irritates the lining of blood vessels), lipoprotein (a) borderline hypothyroidism, borderline B12  and so on.  The latest development in the field of arterial plaque ultrasound is the ability to measure plaque volume in three dimensions (3-D) (Spence ’06: 55).

A nuclear medicine scan assesses how well blood is flowing to the heart muscle (myocardium) and is most useful for diagnosing coronary artery disease individuals whose routine treadmill stress test is inconclusive.  Many people with coronary artery disease have a history of chest pain brought on by exertion and relieved by rest; others may exhibit no symptoms, and about 40 percent of myocardial infarction are “silent” a heart attack without any chest pain or other symptoms.  The nuclear medicine scan involves injecting a small dose of a radioactive tracer into a vein while the individual’s heart is speeded up either by some kind of exercise such as rotating a pedal system with the arms, or by injection of a drug such as dipyridamole.  An array of detectors similar to small Geiger counters detect the arrival and disappearance of the radioactive tracer in various regions of the heart muscle and thus image and measure the blood flow to the heart.  If one of the coronary arteries is blocked or narrowed, the part of the myocardium that would normally get its blood supply from that artery fails to “light up” on the scan; I some cases this scan can also detect the abnormal movement of an aneurysm.  Although radioactivity sounds scary, one or even several scans poses no danger.  The gamma radiation involved is the same kind we get every day from sunlight; the dose is about the equivalent of going to Denver for a week of skiing, or crossing the Atlantic once in an airliner (radiation levels are higher at higher altitudes)(Spence ’06: 45, 46).

The definitive way to determine whether there is a problem with blockage of the coronary arteries is to do a radiological (X-ray) examination of the arteries, a procedure called angiography.  This begins with putting a needle into the artery at the top of one leg.  A thin plastic tube called a catheter is threaded through the needle and advanced up through the bloodstream until it reaches the top of the aorta, just where it leaves the heart.  The catheter is maneuvered into the opening of each coronary artery, the first branches off the aorta, just above the aortic valve – and an injection of X-ray contrast material, or dye, is injected through the catheter to show up the artery and its branches.  The feeling of heat that once accompanied each injection is much diminished with the development of newer dyes (nonionic contrast material) which are slightly safer than the older dyes and cost about ten times more.  An angiogram does carry a small risk including a reaction to the X-ray dye as well as a serious complication from an injury to one of the arteries – about a 1: 1,000 risk of dying or needing an operation immediately to reopen a coronary artery blocked because the dye injection caused a peeling off or “dissection” of the artery lining (Spence ’06: 46, 47).   
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X-ray examination of the arteries is still necessary in some cases. It is the best way to find a brain aneurysm or arteriovenous malformation (AVM), a growth of abnormal blood vessels in the brain, similar to a birthmark) and to plan surgery for these conditions and angiography is sometimes necessary to see inflammation of the arteries (vasculitis).  Sometimes an angiogram is needed for treatment.  For the carotid arteries, and sometimes for the arteries inside the head, angioplasty (the insertion of a catheter and then of a balloon, inflated to stretch open the narrow segment of the artery) and stenting (insertion of a tube to keep the passage open) are now being done in selected cases.  The clot-buster tPA (tissue plasminogen activator) can be injected through a catheter into the brain arteries in some cases. The procedure for cerebral angiography is similar to that described for coronary angiography.  A needle is inserted into a large artery, usually in the leg; a thing plastic catheter is advanced through the bloodstream to where the brain arteries branch off the aorta and the catheter is advanced into the origin of the artery.  Contrast material – dye – is injected into the artery, and a picture is made of the artery and its branches.  With new computerized scanners, measurements can be taken from the screen, and the images are stored in a computer for analysis and prints some representative images, often on film that looks like X-ray film.  As for coronary angiography, the risks of cerebral angiography include reactions to the dye and injury to the arteries by the needle or the catheter.  The risk of dying form a bad reaction to the dye is approximately 1: 40,000.  There is some risk of damage to the kidneys and of heart failure, which is lessened by the reduced dose of dye when digital imaging methods are used.  Because the contrast material is denser than blood, it puts a strain on the heart similar to that caused by injecting a stronger than normal solution of salt.   Kidney damage may be caused by the dye. The risk of angioplasty is warranted if the reason is to plan carotid surgery (endarterectomy), to look for inflammation of the arteries (vasculitis), or to look for an treat the cause of a hemorrhage, such as an aneurysm or arteriovenous malformation.  There are essentially no serious medical risks from CT scanning, MRI or ultrasound (Spence ’06: 56, 57, 58, 59).

A high proportion of strokes are caused by plaque rupture and obstruction of arteries, or by chunks of the artery wall that break off and travel downstream in the blood until they reach a branch that is too small to get through; they stick there and bock the artery.  Unstable plaque in the artery wall is the cause of most arterial events; the clot (thrombus) that forms in the arteries of the heart is the result of a crack or rupture of a plaque in the coronary arteries.  In certain cases, opening up blocked arteries via either surgery on the carotid (neck) artery or stenting (inserting a metal expanding sleeve into a narrowed artery to hold it open) reduces stroke risk substantially: in persons in whom the carotid artery is narrowed by 70 percent or more and who have had warning symptoms of stroke, surgically removing the inner layer of the artery with the plaque that is blocking the artery (endarterectomy) – reduces stroke or death by two-thirds over two years.  (For patients with a narrow carotid artery who have not yet had warning symptoms of a stroke, surgery is only for those at high risk of stroke, as evidence by the particles breaking off the plaque (microemboli) that can be detected by ultrasound of the brain arteries (transcranial Doppler) (Spence ’06: 60, X).
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An endarterectomy is an operation in which a surgeon removes the inner lining of an artery, along with the plaque attached t it.  In the case of blockage in the carotid artery, the surgeon makes an incision along the length of the neck, exposing the artery, and clamps the artery above and below the area that needs to be cleaned out.  The artery is then opened lengthwise, and the inner lining and plaque are removed.  The artery is then sewn closed, the clamps removed and the skin sutured. Some teams routinely put in a shunt.  Some medical centers are better than others and it is wise to have a carotid endarterectomy performed in a center where such operations are routine, with a complication rate, established by audit, of 3 percent or less. This surgery should be done by experts with lots of practice, and if a surgeon claims a complication rate of zero, you should assume the complication rate has not been audited and find another surgeon. Until 1991, nobody knew whether this operation produced better results than medical therapy, even though the surgery had been done in about a million individuals.  In general surgeons believed that the operation was beneficial, and neurologists had some doubts. In 1991 a major study found that for individuals with severe narrowing of the carotid arteries and symptoms, the benefit of endarterectomy was so clear that the study was stopped after two years, when only 691 individuals had been enrolled.  In persons with narrowing of 70 percent or more, stroke and death were reduced from 26 percent to 9 percent over two years; in other words with surgery, they were nearly three times better off.  The actual risk at the time of surgery was a 1 percent risk of death and a 1 percent risk of a severe stroke, with a 4 percent risk of lesser complications. Another clinical trial in Europe produced similar results. In persons with less severe narrowing of the arteries, the benefit of surgery is much less.  It is now clear that there is no benefit from surgery in individuals with narrowing less than 50 percent, with narrowing between 50 percent and 70 percent, the benefits depend on other risk factors such as ulceration of the artery, the specific symptoms (ocular vs. hemispheric) sex and associated conditions such as diabetes.  The number of patients who need to be treated with surgery (carotid endarterectomy) to prevent 1 stroke in 2 years is estimated for symptomatic narrowing of the carotid artery >70% at 1 patient in 6, for symptomatic moderate narrowing 50-70% 1 patient in 15 and asymptomatic narrowing >60% 1 patient in 67 (Spence ’06: 60, 61, 62, 63).

Two types of bypass surgery related to arterial blockage are a bypass from an artery on the surface of the brain to an artery on the outside of the skull (extracranial-to-intracranial bypass) and a bypass between the arteries to the arms in the case of subclavian steal – “subclavian” because these arteries lie beneath the clavicle, or collarbone.  In the 1980s, advances in microsurgery led to a new operation for individuals with complete blockage of the carotid artery, an extracranial-to-intracranial (EC-IC) bypass.  The surgeon opened up a hole in the skull and connected an artery on the surface of the brain to an artery on the outside of the skull.  But this procedure was generally discontinued after a multicenter clinical trial showed that on average, individuals who underwent surgery were worse off than those who didn’t.  The vertebral arteries, which run up through the bones at the back of the neck, are branches of the arteries to the arms (subclavian arteries).  If the artery to one arm becomes blocked, the blood will go up one vertebra artery, down the other, and out into the arm causing the blocked artery to “subclavian steal” blood from the back of the brain.  Typical symptoms may include vertigo, thickened speech, double vision, staggering, seeing flashing lights, loss of vision and loss of consciousness and can be caused by such motions as sawing, hammering, hanging curtains, or reaching up to a high shelf. Some people who have transient ischemic attacks (small warning strokes) in the territory of the vertebra arteries have a severe narrowing of the origin of the vertebral artery where it comes off the artery to the arm.  Rarely surgery may be required on this lesion in individuals who keep having emboli in the brain despite treatment with anticlotting agents.  To perform an endarterectomy on a subclavian artery the surgeon must enter the subclavian artery and reach up with a little hook to turn the vertebral artery inside out, like a sock.  The plaque is removed, the vertebral artery is touched back up where it belongs and the subclavian artery is sutured.  With more effective drugs for cholesterol and vitamins for homocysteine, this surgery will become even less common. If you have surgery in a very good center the operative risk rate is around 5 percent or less (Spence ’06: 65, 66, 67, 68, 71).

Stroke Treatment

	Class
	Trade Name
	Notes

	Clot Buster
	Tissue plasminogen activator (tPA)
	Dissolves clots and lessens disability by 40 percent if it is administered within three hours of an ischemic stroke.  A hemorrhagic stroke caused when a blood vessel breaks and bleeds into the brain is much harder to treat: more than half are fatal.  tPA, a clot-busting drug, is not for home use because it would increase hemorrhaging and a physician must distinguish between ischemic and hemorrhagic stroke. Extensive physical therapy for many months helps many regain function.

	Anticholinergic
	  Atropine and piridoxine (DuoDote®) 
	Counteract the effects of oneirogenic pill galantamine, nerve gas and organophosphate poisoning 

	B Vitamins
	
	

	Cholesterol lowering Vitamins
	Niacin (Vitamin B3)
	The easiest and cheapest cholesterol lowering treatment is Niacin B3 vitamin. 500 mg three times a day will achieve most of the cholesterol lowering benefits with less risk of gout and diabetes.  Found in spinach, potatoes, tomato juice, lean ground beef, chicken breast, tuna (canned in water), liver and shrimp.

	Homocysteine lowering Vitamins


	Folic acid (Vitamin B9) and Vitamin B12

	Folic acid 2.5 mg daily will normalize blood levels of homocysteine in about half the cases; a combination folic acid 1 mg, vitamin B6  10 mg, and vitamin B12 1 mg (1000 mcg) will normalize levels in more than 95 percent of cases.  Blood levels of B12 should be above 300 pmol/L.

	Crataegus laevigata 


	Hawthorne
	Considered the herb supreme for the heart.  The berries, leaves and flowers are rich in bioflavonoids, antioxidants, and procanidins, which feed and tone the heart.  Hawthorn works in part by dilating the arteries and veins, enabling blood to flow more freely and releasing cardiovascular constrictions and blockages.  It strengthens the heart muscle while helping to normalize and regulate blood pressure.  It also helps maintain healthy cholesterol levels.  Hawthorn is outstanding both to prevent heart problems and to treat high or low blood pressure, heart disease, edema, angina and heart arrhythmia. Hawthorn doesn’t store in the body and isn’t accumulative in action, it’s important to take on a regular basis if using as a heart tonic.  

	Statins 
	Lovastatin, simvastatin, pravastatin, fluvastatin, atorvastatin, and rosuvastatin. 
	Reduce blood cholesterol levels by inhibiting a key enzyme involved in the biosynthesis of cholesterol, reduce heart attacks by 40 percent in six years, but increases cancer risk.  Requires Co Enzyme Q10 supplementation.

	Tests
	Electrocardiogram (ECG), Echocardiogram, Doppler Ultrasound, Cerebral angiography, X-ray, CK (creatine phosphokinase) and troponin
	Since 1990 it has been possible via ultrasound to see the plaque in the artery wall and in 1992 it became possible to use the software to measure the size of plaques which is useful over time to gauge the effectiveness of treatment.  

	Surgery
	
	

	Angioplasty 
	Cerebral angiography
	Insertion of a catheter and then of a balloon, inflated to stretch open the narrow segment of the artery.  

	Bypass surgery
	extracranial-to-intracranial (EC-IC) bypass,“subclavian steal”


	Two types of bypass surgery related to arterial blockage are a bypass from an artery on the surface of the brain to an artery on the outside of the skull (extracranial-to-intracranial bypass), but individuals who underwent this surgery on were worse off than those who didn’t, and a bypass between the arteries to the arms in the case of subclavian steal – “subclavian” because these arteries lie beneath the clavicle, or collarbone.  

	Endarterectomy
	Aortic, carotid endartectomy.
	Operation in which a surgeon removes the inner lining of an artery, along with the plaque attached t it.  

	Stenting 
	
	Stenting (insertion of a tube to keep the passage open).


Source: Spence ’06, Toro '07
Statin drugs, which reduce blood cholesterol levels by inhibiting a key enzyme involved in the biosynthesis of cholesterol, reduce heart attacks by 40 percent in six years, or better.  They also reduce stroke in individuals with coronary disease by about 30 percent.  The risk of a significant adverse reaction from a cholesterol-lowering drug is about 1:1,000 and that risk can be virtually eliminated by having a blood test to measure the blood levels of enzymes from the muscles and liver; if  a problem shows up and you stop the drug, the problem will almost always clear up, unless the blood test was done too late  A risk of 1: 1,000 is 0.1 percent; subtract that from 40 percent and you still have a net benefit of 39.99 percent – in other words, the benefit outweigh the risk by about 400 to 1. Five main kinds of drug treatments exist for adverse lipid profiles: bile-acid sequestrant resins such as cholestyramine and colestipol, which work by binding bile salts, which are made from cholesterol, in the bowel, so they are eliminated); exetimibe, which reduces absorption of cholesterol; niacin (B3 vitamin); fibrate drugs such as gemfibrozil, bezafibrate, and fenofibrate; and the statin drugs, which inhibit cholesterol synthesis in the liver b inhibiting an enzyme, HMG CoA reductase – often called HMG CoA Reductase Inhibitors, called statins such as: Lovastatin, simvastatin, pravastatin, fluvastatin, atorvastatin, and rosuvastatin. The easiest and cheapest cholesterol lowering treatment is Niacin B vitamin 500 mg three times a day will achieve most of the benefit with less risk of gout and diabetes (Spence ’06: 112, 113, 115).

Statin drugs that lower the level of cholesterol in the blood probably reduce by about 30 percent in four year the risk of any stroke, and by about 50 percent the risk of strokes due to atherosclerosis – plaque deposits, often called “hardening of the arteries” – as opposed to strokes due to high bod pressure, whose risk may be increased three hundred percent over four years, with the use of Statins.  Most people tolerate statins very well; only about 1 in 15,000 will have significant liver problems which go away after stopping the drug.  About 1-3 percent of people will have an increase in blood levels of liver enzymes, reflecting not liver damage, but a change in enzyme kinetics.  Occasionally, diarrhea is a problem.  In addition to large studies that show a decrease in coronary events with use of statins, a number of smaller studies show that these drugs result in improvement of the coronary arteries in some individuals and slow down the rate at which they get worse in virtually all individuals.  Ultrasound studies of the carotid arteries also show regression of atherosclerosis with effective Low-Density-Lipoprotein (LDL) cholesterol reduction and increases in High-density-lipoprotein (HDL). Lowering cholesterol makes plaques more likely to be absorbed by the bloodstream, less likely to rupture and improves the function of the endothelium (the lining of the artery) (Spence ’06: ix, 117).

Statins are drugs that inhibit cholesterol synthesis in the liver by inhibiting the enzyme, HMG-CoA reductase.  There most common side effect is aching and cramps in the muscles, caused by depletion of ubiquinone, also called co-enzyme Q10 (CoQ10).  This happens because inhibiting the liver enzyme HMG-CoA reductase lowers not only the cholesterol levels but also the levels of all the metabolites along the pathway, including one that is used to make CoQ10.  The mitochondria (the metabolic engines of the cells) in the muscles need CoQ10 to work properly, so its depletion can cause muscle cramps and aching.  People who develop muscle problems with statins have a genetic predisposition because of metabolic abnormalities that affect the function of the mitochondria.  Supplements of CoQ10 reduce muscle pain from statins taken about 60-120 mg twice daily.  Another approach is to reduce the dose of statin and add ezetimibe, a drug that lowers cholesterol by blocking its absorption in the lining of the intestine.  Ezetimibe doesn’t affect the muscles, but it helps the statin work eight times better, so a much lower dose of statin will be effective (Spence ’06: 153, 154).

Homocystein is an amino acid (protein building block) produced in the body that may increase blood clotting and irritate blood vessels, leading to blockages in the arteries.  High levels homocystine (two homocysteine molecules attached) in the blood and excreted in the urine (homocystinuria) have been identified in seizures, premature strokes, abnormalities of the lens of the eye and development problems.  Homocystinuria is due to an inherited deficiency in the enzyme that converts homocysteins to another amino acid, cystathionine.  To its work, that enzyme needs vitamin B6 also called pyridoxine, as a cofactor.  High blood levels of total homocystein (tHcy, which mens the total of three variants of homocysteine in the blood) affect about 20 percent of North Americans, and about half of individuals who have artery problems.  Homocysteine creates problems by producing free radicals such as hydrogen peroxide and by damaging the inner lining of the artery (the endothelium).  Free radicals are chemically active compounds that, among other negative reactions, oxidize LDL cholesterol; homocysteine also consumes nitric oxide, the protective substance produced by the artery wall. High blood levels of homocysteine therefore increase the activation of platelets and blood clotting, cause constriction of the arteries, and cause proliferation of smooth muscle cells in the artery wall called atherosclerosis, blockage in the arteries (Spence ’06: 157).

Folic acid 2.5 mg daily will normalize blood levels of homocysteine in about half the cases; a combination folic acid 1 mg, vitamin B6  10 mg, and vitamin B12 1 mg (1000 mcg) will normalize levels in more than 95 percent of cases.  A high dose of B12 is needed.  Blood levels of B12 should be above 300 pmol/L.  In some cases it is necessary to add a fourth supplement called betaine, and vitamins are not as effective for individuals with kidney failure.  Overnight daily dialysis is more effective at lowering homocysteine than routine dialysis three times a week, and sulfur containing compounds called thiols may be useful. Vitamin E, C and beta carotene, which reduce oxidation, may be protective.  A Cambridge study showed a significant reduction in recurrent heart attacks in individuals given vitamin E after a heart attack, but without a reduction in deaths. Vitamin E, when it accepts a free radical, itself becomes a free radical (the tocophyryl radical); it then needs vitamin C to detoxify it.  A Finnish study showed that combining vitamin E with 250 mg daily of slow-release vitamin C reduced the progression of artery thickening as measured by ultrasound.  It is probably best to get vitamins and antioxidants from food rather than from tablets.  Vitamin C in orange or grapefruit juice brings along with it other potentially beneficial antioxidants and bioflavonoids- hesperitin in orange juice and naringin in grapefruit juice are related to genistein in soy beans.  These have anticancer and cholesterol-lowering effects.  The antioxidant lycopene is what gives the red color in tomatoes, watermelon, and strawberries; blueberries get their color and flavor from another brightly colored antioxidant.  Eat fruits and vegetables of all colors to get a variety of antioxidants (Spence ’06: 158, 159, 160).
Some Adverse Effects of Cardiac Drugs
	Drug Class
	Main Adverse Effects

	Calcium Channel Blockers
	

	Verapamil
	Constipation, aggravation of congestive heart failure

	Diltiazem
	Slow heartbeat (bradycardia)

	Dihydropyridines (nifedipine, felodipine, amlodipine)
	Ankle swelling, fast heartbeat (tachycardia), headache

	Beta-Blockers
	

	Beta 1 to reduce heart rate and contractility
	Bradycardia and congestive heart failure

	Beta 2 for vasoconstriction, bronchoconstriction, reduced insulin release, gluconeogenesis and fat metabolism
	Cold extremities, reduced muscle blood flow, Raynaud’s phenomenon, aggravation of asthma, Type II diabetes, hypoglycemia by insulin and hyperlipidemia


Source: Table 9.1, 9.3; pgs.  139, 145

Only about 25 percent of people with hypertension have it well controlled.  Blood pressure is usually measured by inflating a cuff that is connected to a column of mercury, or to a mechanical device that simulates a column of mercury.  A stethoscope is placed over the brachial artery at the elbow; the cuff is wrapped around the upper-arm and inflated until the artery is compressed so firmly that blood can’t get through, and then the cuff is deflated.  Listening through the stethoscope over the artery reveals a tapping sound when the pressure of the blood in the artery is enough to push blood through, and the tapping sound goes away when the artery stays open between beats.  Because the pressure wave is generated by the contraction of the heart (systole) the top pressure is called systolic pressure, when the artery stays open between beats, which corresponds to the relaxation phase of the heart (diastole), this is called diastolic pressure.  Both readings are important. An ideal blood pressure would be below 120/80.  Arterial hypertension is the medical term for high blood pressure.  Effective measures to improve blood pressure without drugs include weight loss, exercise, and avoidance of substance that aggravate blood pressure. The most important substance to avoid is salt but also aggravating are alcohol, licorice, decongestants, amphetamines, birth control and NSAIDs (Spence ’06: 139, 78, 120, 121).

Thiazine diuretics are the commonest and cheapest drug for treating high blood pressure is hydrochlorothizide (HCTZ), a drug that is particularly effective in the elderly and people with African ancestors, it acts first as a diuretic; after six weeks or so, its main effect is to relax the small artery branches, the arterioles.  The main issue with this drug is determining the correct dose: for most individuals a dose of 12.5 mg daily I enough, and for others 12.5 mg every other day.  Hydrochlorothizide is usually available in tablets of 25 mg or more, so half of the smallest tablet is the optimal dose. Beta-blockers block one of the two kinds of adrenaline receptor (a structure on the surface of cells that responds to adrenaline), the beta receptors  Beta receptors are of two types, beta-1 and beta-2.  Stimulating beta-1 receptors causes the heart to speed up and beat more forcefully stimulating the beta-2 receptors causes the bronchi to dilate and the arteries that got to the muscles to dilate.  Alpha-blockers block the second of the two kinds of adrenaline receptor, the alpha receptors: the alpha-1 receptor when stimulated causes the arteries to constrict, and the alpha-2 receptor when stimulated inhibits the sympathetic nervous system. Alpha-blockers are used selectively to block the alpha-1 receptors by preventing the arteries from constricting, they tend to lower blood pressure.  They also have beneficial effects on cholesterol and diabetes, and are now commonly used for bladder symptoms from prostate gland enlargement.  The main ones in use are prazosin, doxazosin, and terazosin.  Compared with prazosin, the latter two are longer acting so can be taken less often, and they tend to cause less trouble with a faint feeling on standing.  Doxazosin is the longest acting, and probably the best choice for that reason (Spence ’06: .127-130).  Heart drugs, other than statins, are the second leading cause of fatal drug overdose and are highly abused.  

Galantamine has emerged as the lucid dreaming pill after being patented by LaBerge, S. Substances that enhance recall and lucidity during dreaming, United States Patent Application 604138 (LaBerge '03) in 2004.  Galantamine is found in the natural world in many plant sources, including the common daffodil (Narcissus pseudonarcissus). Today, it is used commercially as an extract derived from red spider lily (Lycoris radiata), the Golden spider lily (Lycoris aurea) or from the Snowdrop plant (Galanthus nivalis). The resulting compound is galanthamine hydrobromide. Galantamine and its derivatives was approved by the FDA in 2001, and is largely used as a memory-improvement supplement for sufferers of Alzheimers disease and mild dementia.  Only recently has the substance been used as an oneirogen, or a dream enhancing supplement.  High acetylcholine levels in the brain was associated with the prevention of memory loss, which is why it appears to be effective in treating Alzheimers. The compound acts immediately to increase the duration of REM sleep, and the dream state is made more structurally sound (Riemann et al '94).  There “was also associated with a significantly elevated frequency of sleep paralysis and a 40% increase in estimated time awake during the night”.  Sleep paralysis is a parasoma that can be very nightmarish if you have never experienced it before. Essentially, one remains aware during the transition into sleep onset and/or REM sleep while the body undergoes muscle paralysis (LaBerge '03).  Drugs with anticholinergic properties and which cross the blood/brain barrier, such as atropine, benztropine (Cogentin) and trihexyphenidyl (Artane) counteract the effects of galantamine.  Also, the following medical issues have been documented to be irritated or worsened by the use of galantamine: asthma, lung diseases, epilepsy or history of seizures, heart problems, including slow heartbeat or heart murmur, kidney and/or liver problems, stomach ulcer, and urinary tract problems.  Taken orally, the galantamine supplement is active and at full strength within an hour of ingestion. The half-life is about 7 hours.  Recommended dosage for dream enhancement is on the low side: 4 – 8 mg. (Alzheimer’s patients, on the other hand, often take 12mg or more a day) (Toro '07).  Sleep paralysis however poses at least a moderate stroke risk that consumer must be informed of.  There seems to be a correlation between the patenting of galantamine and an epidemic of involuntary exposure to what is presumed to be galantamine associated lucid dreaming in geographically diverse family members of a higher education applicant resulting in strokes in the frailest and most elderly of that applicants' family members and perplexing lucid dreaming in others.  Lucid dreams are traditionally considered a bad omen. There is reason to believe that galantamine and, to a lesser or greater extent, other oneirogenic herbs and entheogens pose a stroke risk that requires review (LaBerge '03).  
Heart and stroke patients need a sugar and salt free vegan diet and exercise. One of the first studies to suggest the benefits of exercise was the London bus drivers’ study about thirty-five years ago.  The investigators compared the drivers and conductors on the big red double-decker buses in London, England.  They found that, in comparison to bus conductors, drivers had more heart attacks and died younger; they concluded that the reason was probably that the driver sat behind the wheel all day, while the conductor ran up and down the stairs taking tickets.  Heart attacks and strokes in North America have declined by 60 percent (after adjusting for age) since early in the twentieth century.  For the most part, this improvement has been due to a reduction in the traditional risk factors identified in the Framingham Heart Study, in which the population of Framingham, Massachusetts, just west of Boston, has been followed for more than fifty years, with regular research examinations.  In that study it became apparent that independent predictors of risk included age, being male, smoking, high blood pressure, thickening of the heart muscle (left ventricular hypertrophy), high blood cholesterol, and glucose intolerance (diabetes and prediabetes). In North America there are about six hundred heart attacks per 100,000 population annually, compared with 60 per 100,000 in China.  People of Chinese origin who live in North America; however, have just as many heart attacks as do other Americans.  This means the major difference is environmental, not genetic, the main difference is diet.  The typical North American diet tends to be too high in total fats (approximately 39 percent of total calories consumed) (Spence ’06: 72, 94, 75, 108, 109).

Cholesterol, triglycerides, saturated fats, trans-fatty acids, homocysteine and other harmful substances from food.  Because fat is not soluble in water, and blood is mostly water, fat from food goes from the intestine to the liver in lymphatic fluid, and is then taken out of the blood by cells in the liver.  It travels in the bloodstream in packages made up of an outer layer of protein, with fat in the center.  These proteins are called lipoproteins (proteins that transport lipids), and vascular risk has as much to do with the lipoproteins as it does with the lipids themselves. Blocked arteries cause about 75-80 percent of strokes, as well as heart attacks.  Persons with narrowing of the carotid arteries (carotid stenosis) have a very high risk of heart attacks and need to have their cholesterol treated. When selecting margarine it is important to choose a non-hydrogenated margarine high in polyunsaturated and monounsaturated fats, and low in saturated fats.  An important way of looking at foods made from grains involves the glycemic index, which deals with how quickly foods are converted to sugar.  On a scale of 0 to 100, table sugar is 100; white bread, white rice, and potatoes are about 80; brown rice about 60; and whole-grain pasta about 20.  Learning to prepare vegetable dishes make it easier to reduce the intake of meat and other animal products or highly processed sugary foods (Spence ’06: 80, 98, 110, 111).

Around 75 percent of the day’s exposure to cholesterol and harmful fat is determined by diet.  The Lyon Diet Heart Study showed that a Mediterranean diet from Crete reduced heart attacks and death by 60 percent in four years, compared to the diet usually prescribed in North American coronary care units.  A Cretan Mediterranean diet is low in cholesterol and animal fat, high in beneficial oils such as olive and canola, and high in fruit vegetables and whole-grain fiber.  Never eat an egg yolk (use whites or egg substitutes or organic tofu).  Avoid trans-fats and fried foods such as chips and fries.  Keep meat intake to two ounces per day, or one serving of animal  flesh every other day. Use a non-hydrogenated canola margarine, preferably one that also contains olive oil.  Have fun making vegetarian meals delicious.  One pound of fat consists of 3,500 calories stored.  That means that to lose a pound, you need to cut out 500 calories a day for a week; to lose 50 pounds you need to cut out 500 calories a day for 50 weeks. To keep it off you need to cut out 500 calories a day permanently.  To lose 20 pounds you would need to cut out about 200 calories a day.  One serving of anything fat-based, such as meat, cake, pie, ice cream, nuts, chips or fries, is about 400 calories, a serving of starches such as potatoes, pasta, rice, bread, juice, fruit, four crackers, half a bagel, or a can of pop is 100 calories.  If you stay away from cake, pie, ice cream (except on your birthday), nuts, chips and fries; keep your meat intake to one serving every other day; and keep optional sugars and starches to five or six a day, you will lose weight.  The trick is finding vegetable alternatives you like (Spence ’06: 164, 165).  While the strong eat whatever they want, the weak eat only herbs (Romans 14:2).

What is good for the heart is good for the brain.  The same things that can cause arterial disease and heart attacks – high blood pressure, plaque buildup, arterial damage, atrial fibrillation – also contribute to strokes.  So when you watch your cholesterol, control your blood pressure, maintain a healthy weight, and exercise for your heart, your brain benefits also.  Exercise daily for at least two and a half hour a day including an hour of running, or engage in moderate activity such as walking, and/or moderate physical activity such as cooking and cleaning for about four hours not less than four days a week.  Challenge the brain by learning something new and difficult, like a foreign language, a puzzle or teach a class.  Eat wisely, well and less, obesity is connected to dementia.  People need people and isolation and loneliness are connected with a weakened immune system and dementia.  Enrich oneself with artistic, religious and spiritual practices, mediation, education, creativity and an optimistic outlook, and lower stress.  Some vitamin deficiencies can contribute to cognitive failing (Horstman ’12: 120, 121). 
Fresh fabric, a vegan diet and minimum standards of vigorous cardiovascular exercise for one hour or four hours of moderate activity, and antibiotics to cure endocarditis is the most important practice for acute heart disease.  Hawthorne Crataegus laevigata is considered the supreme herb for the heart (Elvin-Lewis ’77)(Glastar ’12) but it is contraindicated for use with high blood pressure medicines, digitalis and some other medicines.  Cardiovascular drugs other than cholesterol reducing Statin drugs, which improve heart attack survival by 30-40 percent, are the second leading cause of fatal drug overdose, after antipsychotics and sleep aids, beware.  The key to controlling difficult high blood pressure, that is resistant to salt elimination, is a simple blood test to measure the activity of one kidney enzyme called renin, and an adrenal gland hormone called aldosterone.  The levels of fat in the blood after a meal turn out to be more important than the level of cholesterol measured in a fasting cholesterol test.  Most people who have muscle problems from cholesterol-lowering drugs in the family called “statins” can resolve them by reducing the dose, adding ezetimibe (a generic drug marketed as Zetia or Ezetrol) and taking CoQ10, a dietary supplement depleted by long term statin drug use, which increases the risk of hemorrhagic stroke.  Further review of galamantine is needed because the lucid dreaming patent application of 2003 found there was also associated with a significantly elevated frequency of sleep paralysis.  Sleep paralysis is a parasoma that can be very nightmarish. Essentially, one remains aware during the transition into sleep onset and/or REM sleep while the body undergoes muscle paralysis (LaBerge '03).  Drugs with anticholinergic properties and which cross the blood/brain barrier, such as atropine, benztropine (Cogentin) and trihexyphenidyl (Artane) counteract the effects of galantamine (Toro '07).  Atropine should be included in the emergency medical response to all strokes, both hemorrhagic and ischemic strokes.  
Getting treatment for an ischemic stroke within three hours of the onset of symptoms with tissue plasminogen activator (tPA) can dissolve clots and lessen disability by 40 percent if it is administered within three hours of an ischemic stroke. A hemorrhagic stroke caused when a blood vessel breaks and bleeds into the brain is much harder to treat: more than half are fatal. rtPA, a clot-busting drug, is not for home use because it would increase hemorrhaging and a physician must distinguish between ischemic and hemorrhagic stroke. Extensive physical therapy for many months helps many regain function (Horstman ’12: 70, 72). rtPA (recombinant tissue plasminogen activator) is for mild strokes only <25 on the NIH stroke scale, in patients age <80, without hemorrhage, anticoagulant use or elevated blood pressure (Hazinsky '10: 18-19). It is proposed to introduce atropine or other effective anticholinergic drug for administration by emergency medical technicians and emergency room doctors to neutralize the effect of the lucid dreaming pill galantamine that cause the side-effect of sleep paralysis that cannot be ignored as a stroke risk, and organophosphates that cause hemorrhage, in both ischemic and hemorrhagic strokes with Atropine IV or by endotracheal tube IO (LaBerge '03). Atropine and pralidoxime (DuoDote®) is indicated for the treatment of poisoning by organophosphorous nerve agents as well as organophosphorous insecticides. Atropine and pralidoxime (DuoDote) is injected into a muscle in the upper thigh - Atropine 2.1 mg/0.7 mL Pralidoxime Chloride 600 mg/2 mL. One injection should be enough for the emergency treatment of a stroke patient of undetermined cause. 
3.3 Alzheimer’s Disease

There are four million Americans currently diagnosed with Alzheimer’s.  Age-associated memory impairment (AAMI) affects nearly 6 percent of the total population and 18.5 percent of people over age 50.  This number climbs even higher with advancing years, as about 40 percent of those between ages 60 and 7 show signs of AAMI.  Alzheimer’s affects about 15 million people worldwide. In the United States, doctors diagnose about 360,000 new cases each year, and that number is rising.  Roughly 47 percent of Americans develop the disease after age 85, thought about 3 percent get it by age 65 (Brown ’04: 84. 95).  One in eight Americans older than 65 (13 percent) have Alzheimer’s or about 5.4 million people.  Nearly 44 percent of those over age 85 have the disease.  Two-thirds of those (3.4 million) are women, who generally live longer than men.  Worldwide more than 35 million people have dementia.  That figure is projected to double to 66 million by 2030.  Alzheimer’s disease is the fifth leading cause of death in the United States for those older than 65.  Most people survive an average of four to eight years after an Alzheimer’s diagnosis, but some live as long as twenty years.  On average, 40 percent of those years are spent in the most severe stage of the disease, longer than any other stage.  Four percent of the general population will be admitted to a nursing home by age 80. But 75 percent of people with Alzheimer’s will be in a nursing home by that age.  Careful study of healthy elderly people has revealed that 80 percent of healthy Americans, barring psychological distress (such as loneliness, depression or lack of outside stimulation) suffer no significant memory loss as they age.  The ability to retain new information can decline, but the ability to remember past events, long-term memory, improves.  As long as a person stays mentally active, he or she will remain as intelligent as in youth or middle age (Rondberg ’96: 89, 90).
In 2011 the US spent close to $172 billion for Alzheimer’s care (70 percent through taxpayer-funded Medicare and Medicaid support) but $469 million for basic and translational research grants through the National Institutes of Health (NIH).  The 2012 proposed budget for Alzheimer’s disease at the NIH is $458 million. 

One of the most prominent and promising treatments for Alzheimer’s is immunotherapy: vaccines that trigger the body’s immune system to produce antibodies to attach the beta-amyloid or in some cases deliver the antibody directly to the amyloids.  These therapies are still in the early stages, with ongoing clinical trials.  They hold promise especially if people are in the presymptomatic stage of the disease. New research suggests that tetrahydrocannabinol (THC) saves neurons in adults with Alzheimer’s disease.  THC, and may outperform actylcholinesterase inhibitors in its effect (Horstman ’12: 109, 108).
Aerobic exercise may halt of slow cognitive dysfunction, and provoke the growth of new brain cells in some areas and help the brain keep them. In one study women who reported the most activity had a 30 percent lower risk of cognitive decline. The volume of both the hippocampus and medial temporal lobe shrink with age, beginning in late adulthood, and this is associated with impaired memory and increased risks for dementia.  A 2010 controlled trial based on walking a mere two hours a week revealed that at least some parts of the brain can be saved from atrophy and even built up by relatively modest amounts of activity in later years. A research team recruited 120 previously sedentary adults aged 55 to 80 years who didn’t have diagnosable dementia bud did show typical age-related shrinking of the hippocampus according to pre-study magnetic resonance imaging (MRI).  They were put into two groups: one group walked around a track for forty minutes three days a week and the other group did stretching exercises.  At the end of a year, MRIs showed that the walking group increased the volume of the hippocampus by 2.12 percent in the left hippocampus and 1.97 percent in the right hippocampus, a modest increase, but one that researchers say effectively turned back the clock one to two years in terms of brain volume.  The older adults assigned to a stretching routine showed no such growth.  In fact, they lost volume: on average 1.40 percent and 1.43 percent in the volume of their left and right hippocampus, respectively. Researcher at the University of Pittsburgh found that walking five to six mile a day slows the progress of dementia in those who are already showing mild cognitive impairment (MCI) Alzheimer’s.  Experts say we need a minimum of two and half hours a week or thirty minutes a day of brisk exercise (Horstman ’12: 123, 124, 126, 127, 128).  

Autopsy of Normal (left) and Alzheimer's (right) Brain Tissue
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Alzheimer’s disease was first described in 1906 by Alois Alzheimer, the German physician it’s named for, when he discovered abnormal clumps and fiber tangles in the brain of a woman who died in her 50s of what was then an unusual mental illness.  Relatively unnoticed for decades Alzheimer’s became a serious issue about thirty years ago.  Two telltale signs of Alzheimer’s are clumps of sticky gunk in the brain called beta-amyloid plaques and neurofibrillary tangles made of an abnormal form of a protein called tau.  Scientists believe that these lesions destroy connections among neurons and eventually cause brain cell death.  Over the course of the disease, parts of the brain involved in thinking and memory, especially the cortex and hippocampus, deteriorate markedly.  Brain changes begin as many as ten to twenty years before any obvious outward signs.  There is currently no cure and no truly effective treatment for Alzheimer’s (Horstman ’12: 90).  
There are several types and causes of dementia, the decline of memory and thinking due to damage to the brain cells and neural networks.  Alzheimer’s disease is by far the most prevalent, accounting for up to 80 percent of dementias.  Mild cognitive impairment (MCI) is characterized by memory and thinking problems greater than those associated with normal aging, but it is not as severe as dementia and in some cases may be slowed or halted.  It affects up to an estimated 42 percent of those over the age of 65. Diabetes, an inability to produce or process insulin, affects 25.8 million people in the United States – 10.9 million, or 26.9 percent, of all people over age 65, and it may nearly double the risk of developing Alzheimer’s disease. Traumatic brain injury (TBI) more than doubles the risk of dementia, and falls are a leading cause of TBI and an increased risk with age.  Brain injury leading to cognitive problems also comes from vehicular accidents and sports injuries and military combat. Depression is not a part of normal aging in healthy elders and can be treated.  Past injuries and illnesses, such as cancer and its treatment (chemotherapy and radiation) or past head injuries, may affect cognition and the effects may increase with age and can mimic or contribute to dementia and mental fuzziness. Some chronic illnesses, such as multiple sclerosis and lupus, also contribute to mental fuzziness.  Medication effects, like statin cholesterol lowering drugs or interactions can contribute to or mimic dementia (Horstman ’12: 63).  The most common identified environmental cause of dementia is E. coli toxin from cow manure contamination of the groundwater.  People with memory loss should consume only bottled or professionally filtered water.  No beef.

Escherichia coli (E. coli) bacteria normally live in the intestines of people and animals. Most E. coli are harmless and actually are an important part of a healthy human intestinal tract. However, some E. coli are pathogenic, meaning they can cause illness, either diarrhea or illness outside of the intestinal tract. The types of E. coli that can cause diarrhea can be transmitted through contaminated water or food, or through contact with animals or persons.  E. coli consists of a diverse group of bacteria. Pathogenic E. coli strains are categorized into pathotypes. Six pathotypes are associated with diarrhea and collectively are referred to as diarrheagenic E. coli.

Shiga toxin-producing E. coli (STEC)—STEC may also be referred to as Verocytotoxin producing E. coli (VTEC) or enterohemorrhagic E. coli (EHEC). This pathotype is the one most commonly heard about in the news in association with foodborne outbreaks. The other types are Enterotoxigenic E. coli (ETEC), Enteropathogenic E. coli (EPEC), Enteroaggregative E. coli (EAEC), Enteroinvasive E. coli (EIEC), and Diffusely adherent E. coli (DAEC).  The infectivity or the virulence of an EHEC strain depends on several factors, including the presence of fucose in the medium, the sensing of this sugar and the activation of EHEC pathogenicity island.  Wikepedia elaborates a little more on the Verocytotoxin E. coli (VTEC) listing enterohemorrhagic E. coli (EHEC), hemolytic uremic syndrome (HUSEC), shiga toxin producing E. coli (STEC), shigatoxinogenic E. coli (STEC), shiga-like toxin producing E. coli (SLTEC), verotoxin-producing E. coli (VTEC), veroxigenic E. coli (VTEC) verocytotoxin-producing E. coli (VTEC), verocytotoxigenic E. coli (VTEC).  
Thrombotic Microangiopathy
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E. coli is a zoonotic infection most commonly transmitted by the manure of cows (Bos taurus) that can cause food and water-born epidemics in humans.  Shiga toxin producing E. coli (STEC) seem to be more associated with diarrhea so the water of forgetfulness is assumed to be contaminated by verocytotoxin producing E. coli (VTEC). VTs produced by these bacteria are thought to damage host endothelial cells in small vessels of the intestine, kidney and brain resulting in thrombotic microangiopathy. All VTs have the same subunit structure, glycolipid cell receptor and inhibit protein synthesis. During VTEC infection, it is thought one or more bacterial adhesins initiates colonization and establishes intimate attachment and is responsible for the translocation of a variety of effectors which alter the structure and function of host cells. VTEC are widespread in animals but ruminants are thought to be their natural reservoir. E. coli O157:H7 colonizes the terminal colon of cattle and can be shed in very large numbers by specific herd-mates known as "super-shedders". Feces containing these organisms act as a source of contamination for a variety of foods and the environment (Kamali et al '09) in particular groundwater contaminated by watershed injection of un-potable manure contaminated water. Beta-amyloid plaque and/or tau in the brain of the Alzheimer's patient could be caused by Diffusely adherent E. coli (DAEC).  Metronidazole is more helpful in the treatment of infectious diarrhea caused by E. coli than Bactrim, but it is contraindicated for use in central nervous system disease and when it comes to verocytotoxin contamination of the groundwater and memory there is not really anything to do but stop drinking and cooking with cow manure contaminated water or foodstuff.  Shiga toxin and verocytotoxin contamination cannot be sterilized by conventional methods that kill the E. coli.  
Vasculitis and organophosphate poisoning each occasionally cause a motor neuron disease. Jakob-Creutzfeldt virus (JCV), most commonly presents as progressive dementia with seizures, myoclonus, fasciculations and asymmetrical weakness known as Mad Cow disease.  (Wiederholt ’88: 191, 193).  Mad Cow disease is a member of a family of diseases called transmissible spongiform encephalopathies, TSEs, seen in various animal species including humans, sheep, cows, mink, deer and cats – for example, Creutzfeld-Jacob Disease (CJD) in humans, scrapie in sheep, chronic wasting syndrome in deer and elk, and bovine spongiform encephalopathy of BSE in cows.  They attack the central nervous system, causing disintegration of the brain; they have a long incubation period (measured in years if not decades) between the time when infection first occurs and the appearance of symptoms; they are always fatal; and they are transmitted by the eating of animals or animal parts; especially brains and spinal cords.  More than 167,000 British dairy cattle died between 1985 and 1995.  In 2000 to 2001 between 4,700 and 9,800 French cattle had become infected with Mad Cow disease and up to 100 of those had entered the human food chain.  When it became clear the disease had spread to Spain and Germany, the European Union called for the destruction of up to another 2 million cattle.  European beef consumption plummeted.  The infectious agent of Mad Cow disease remains infectious even after exposure for an hour to a temperature of 680 degrees – enough to melt lead – and can withstand antibiotics, boiling water, bleach, formaldehyde and a variety of solvents, detergents, and enzymes known to destroy most bacteria and viruses.  The expected rate of occurrence of CJD (the human variation of Mad Cow disease) has been 1 in 1 million people.  Yet one study found that people diagnosed with Alzheimer’s disease, whose symptoms were difficult to distinguish from CJD) were examined after death, 5.5 percent of the presumed Alzheimer’s victims were found actually to have CJD.  Another study counted 13 percent (Robbins ’01: 144, 145, 146, 149, 150).  Organic food only, lots of green leafy vegetables and no red meat.

Signs of mental decline, memory loss and confusion that suggest a need to seek professional help are: asking the same questions repeatedly, repeating the same story word for word multiple times, forgetting how to do basic tasks that you once performed easily such as cooking, making repairs and playing cards, problems paying bills or balancing a checkbook, getting lost in familiar places, neglecting personal hygiene, such as bathing or dressing in clean clothes while insisting on having taken a bath or put on a new outfit, relying on someone else to make decisions, such as what to buy at a supermarket or where to go next, and frequent falls or difficulty with balance.  Most kinds of dementia are marked by abnormalities or damage that can be seen in the ailing brain.  Vascular dementia, the second most common type, develops when blood flow is impaired to parts of the brain and brain cells die.  It’s typically caused by a stroke or a series of strokes or other changes in the brain’s blood supply.  Quick treatment may minimize some brain damage.  Dementia with Lewy bodies, characterized by abnormal protein deposits, progresses much like Alzheimer’s disease.  Frontotemporal dementia affects the front and side brain especially and is characterized by language difficulty and changes in personality.  Dementia may also come about after a long bout with a serious chronic illness: those with Parkinson’s disease may develop dementia in the later stages of the disease, for example, inflammation kills brains cells.  Repeated brain injuries (such as blows to the head), alcoholism and AIDS also damage brain tissue and may lead to dementia (Horstman ’12: 66, 67, 68).

Some conditions that mimic dementia, but are treatable and reversible, are overmedication and drug interactions, dehydration, high fever and untreated infections, vitamin and nutritional deficiencies, heart disease, especially high blood pressure and vascular diseases can cause confusion, untreated chronic conditions such as thyroid imbalances, diabetes, or a brain tumor, alcoholism, depression, stress and anxiety. A milder version of thinking problems, called mild cognitive impairment (MCI), generally causes a smaller loss of brain function.  But MCI can progress to Alzheimer’s A six-country report from the July 2011 Alzheimer’s Association International Conference suggests that MCI affects between 15.4 and 42 percent of the populations that were studied and that between 8 and 15 percent of these progress to dementia each year. Mental attitudes and issues such as depression, apathy and anxiety increase risk of progressive disease (Horstman ’12: 68, 69).

Diabetes is a serious and potentially deadly disease. Those with diabetes are nearly twice as likely to develop Alzheimer’s according to a 2002 study, and also suffer more memory and learning problems than the general population.  Researchers have found links between Alzheimer’s disease and low brain levels of insulin-like growth factor 1 (IGF-1) and its receptor – proteins similar in structure to insulin and its receptor (insulin occasionally binds to the IGF-1 receptor, and vice versa).  Some speculate that Alzheimer’s disease is related to a loss of IGF to support brain cells and that defects in both insulin and IGF-1 could hurt the brain.  Studies have also linked insulin and IGF-1 to Parkinson’s disease: at least half of Parkinson’s patients have glucose metabolism problems.  Insulin is a hormone that helps cells store sugar and fat for energy; when the body can’t produce enough of it (type 1 diabetes) or responds inadequately to it (type 2 diabetes) a range of circulatory and heart problems develops.  Insulin is crucial for the brain, and insulin abnormalities have been implicated in a range of neurodegenerative diseases, including Alzheimer’s and Parkinson’s.  Diabetes could contribute to dementia in several ways: insulin resistance may interfere with the body’s ability to break down the toxic protein beta-amyloid that forms brain plaques, and high blood sugar (glucose) produces molecules that can damage cells by oxidative stress.  The risks for type 2 diabetes increase with age, with some ethnic groups, including African Americans at higher risk than others.  Other risk factors are similar to those that raise the risk of dementia, including inactivity, being overweight or obese, and having high blood pressure, high LDL (bad) cholesterol and low HDL (good) cholesterol.  Historically, scientists believed that insulin was produced only by the pancreas and was not found in the central nervous system.  Then in the mid-1980s several research groups spotted the hormone and its receptor in the brain.  It appeared that it not only crossed the blood-brain barrier but was also produced, at low levels, by the brain itself.  Traumatic brain injury (TBI) is among the major causes of brain damage. A fall that injures the brain and other bows to the head are serious contributors to brain damage and a risk that increases with age: one out of three people over age 65 falls each year.  People 75 years and older have the highest rates of TBI-related hospitalization and death (Horstman ’12: 77, 76).

People with a history of cancer have a 40 percent greater likelihood of having memory problems that interfere with daily functioning compared with those who have not had cancer.  One root of these cognitive difficulties is that chemicals and radiation used to kill tumor cells damaged stem cells in the hippocampus, a brain region vital for laying down new memories, and nearly halted the formation of new neurons in both children and adults. Radiation treatment also triggers an inflammatory response from microglial cells, the immune cells of the central nervous system, and other experts think that the microglia may be the real culprit behind radiation-induced brain defects.  Inflammation contributes to cognitive problems and anti-inflammatory drugs helped to restore some neurogenesis.  A recent review of nearly ten thousand people found 14 percent of the thirteen hundred who had cancer reported memory problems compared to 8 percent who didn‘t have cancer, and that those with cancer were 40 percent more likely to have memory issues that interfered with daily functioning.  There is hope, exercise has been shown to stimulate neurogenesis in healthy animals and people (Horstman ’12: 81).

Interactions, overdosing and wrong medications, including those prescribed and sold over-the-counter, can be bad for your health and contribute to dementia-like symptoms.  Many older people see multiple doctors who may not communicate with each other on their care of a particular patient and thus aren’t aware of all the different medications their patients are taking – from five to fifteen or more.  And when these are combined, they can have additive and toxic effects.  One recent study found that older adults use 34 percent of all prescription medications.  Of particular concern are that statin drugs Lipitor, Crestor and Zocor, which are the most widely prescribed cholesterol medicines in the world, and are credited with saving the lives of many with heart disease, with a higher incidence of cancer deaths, but a small number of users, around 5 percent, have reported unexpected cognitive side effects, including memory loss, fuzzy thinking, and learning difficulties.  Hundred have registered adverse reaction reports.   Other studies suggest that statins may improve memory in certain people by lowering the risk of dementia, since cholesterol is involved in the production of protein clusters that are the hallmark of neuro-degenerative diseases such as Alzheimer’s and Parkinson’s diseases.  Some medication may contribute to cognitive decline by interfering with the brain’s ability to use acetylcholine, a neurotransmitter essential for good brain function. These are called anticholinergic agents, and are found in prescription and over-the-counter drugs as varied as antihistamines, antidepressants, antipsychotics and some drugs used for urinary incontinence.  These effects may be especially strong when two or more are taken in combination and can range from mild confusion to delirium (Horstman ’12: 83, 85)

Fewer than 1 percent of Alzheimer’s cases are caused by rare genetic variations that virtually guarantee the disease before age 65, sometimes in individuals as young as 30 years old.  Called familiar Alzheimer’s this is found in only a few hundred families worldwide.  It involves the gene for the amyloid precursor protein on chromosome 21, the gene for the presenilin 1 protein on chromosome 14, and the gene for the presenilin 2 protein on chromosome 1.  Having at least one first-degree relative with dementia seems to double or quadruple the lifetime risk of developing Alzheimer’s.  One genetic risk factor does appear to increase a chance of developing the disease later in life: ApoE4, a version of the apoliprotein E (Apoe) gene.  It’s quite common, found in about 25 percent of all of us and in 40 percent of all people with late-onset Alzheimer’s disease, and having more than one copy of this gene seems to increase the risk.  But some people even inherit two copies of the gene and don’t get Alzheimer’s, others have none and still develop it.  To make it more confusing, different forms of apoliprotein seem to affect beta-amyloid and inflammatory response differently: the ApoE3 form is neutral, and another version ApoE2 the last common version, seems to lower Alzheimer’s risk (Horstman ’12: 92).

Any drug that could delay or stop Alzheimer’s disease would be an immediate blockbuster.  Drugs that interfere with amyloid buildup offer a case in point.  A number of drug possibilities at various stages of testing can purportedly inhibit amyloid accumulation or foster its clearance.  Yet several anti-amyloid drugs tested in clinical trials have so far failed, raising doubt whether limiting amyloid will benefit memory and thinking. Amyloids produced in the brains of people with Alzheimer’s do their damage by rapidly killing so-called cholinergic neurons, those that synthesize acetylcholine – the neurotransmitter that improves thinking mood, behavior, and overall daily functioning.  Drugs called cholinesterase inhibitors increase levels of acetylcholine but are only moderately effective; the disease continues to progress and kill brain cells.  Only a few drugs have been approved by the U.S. Food and Drug Administration (FDA) and are on the market.  One group of drugs called acetylcholinesterase inhibitors, such as donepezin (Aricept) and galantamine (Nivalin, Razadyne), block the action of the enzyme acetylcholinesterase and boost levels of acetylcholine.  Another drug called memantine (Namenda) is an NMDA (N-methyl D-aspartate) receptor antagonist, which helps quell overactivity from the signaling chemical glutamate that can lead to the death of neurons.  But neither drug interferes with the buildup of cell lesions that may push progression of the disease.  And to repeat, the drugs available in early 2012 treat cognitive symptoms only, not the underlying disease process, and they work only for a limited time, months to a few years. Experts agree the best treatment would be early detection and prevention (Horstman ’12:  101).

In practice, four hours a day of walking and activity, or one hour of running and another hour or so of stretches and strength exercises at the beginning of the day, before jogging, and at random moments, such as between chapters, is necessary to age free of angina with a vegan diet and an otherwise sedentary lifestyle, such as medical research.  Neurologists have long been producing studies that suggest that adults who regularly challenge their brains stay sharper: they succumb to dementia less often, less severely, and at older ages than seniors who are intellectually lazy. More educated brains also fair better.  Having and using a social network, primarily the face-to-face kind, has been found to extend life and the quality of life and is associated with reduced risks of dementia and other ailments.  Social support is estimated to increase survival by some 50 percent, and having real-life and complex social networks increases survival rates by 91 percent, by a new meta-analysis covering more than 300,000 participants across all ages.  Social support has been linked to lower blood pressure, wound healing and inflammation relief and a diverse collection of contacts is associated with better immune system functioning (Horstman ’12: 167).
Lemon balm (Melissa officinalis)  for heart disease (and heartache), depression and anxiety, nervous disorders and a host of viral and bacterial infections.  A tea made of lemon balm and chamomile is an excellent remedy for stomach distress and nervous exhaustion.  It also functions as a mild sedative, especially helpful for insomnia caused by grief and sadness.  Lemons balm soothes and calms a restless child.  Paralesus called lemon balm the “elixir of life” and Dioscorides used it for “sweetening the spirit”.  In the 1600s herbalist John Evelyn wrote “balm is sovereign for the brain, strengthening the memory and powerfully chasing away melancholy” (Gladstar '12).
3.4 Epilepsy
Epilepsy is the fourth most common neurological disorder in the U.S. after migraine, stroke, and Alzheimer's disease according to the Epilepsy Foundation, that discounts spinal and sciatic injury. Its prevalence is greater than autism spectrum disorder, cerebral palsy, multiple sclerosis and Parkinson's disease combined. Despite how common it is and major advances in diagnosis and treatment, epilepsy is among the least understood of major chronic medical conditions, even though one in three adults knows someone with the disorder. According to the Centers for Disease Control and Prevention, epilepsy affects 2.2 million Americans. The Institute of Medicine, in their recent report "Epilepsy Across the Spectrum," says "the 2.2 million prevalence estimate is most accurately viewed as approximating a midpoint in a wide potential range of 1.3 million to 2.8 million people with epilepsy."  Epilepsy affects 65 million people worldwide. In the U.S., it affects more than 300,000 children under the age of 15--more than 90,000 of whom have seizures that cannot be adequately treated.  The number of epilepsy cases in the elderly is climbing as the baby boom generation reaches retirement age. More than 570,000 adults age 65 and above have the condition.  Returning veterans are also affected as studies show an increased risk of developing epilepsy following traumatic brain injury. Epilepsy occurs in a number of other animals including dogs and cats. It is the most common brain disorder in dogs. The underlying pathology may be diffuse or multifocal, such as anoxia, physical trauma (head injury), or infections.  Other causes are cerebrovascular disease (stroke arteriovenous malformations, subarachnoid hemorrhage, venous thrombosis) brain tumors (astrocytomas, meningiomas, glioblastomas, metastatic tumors) and mesial temporal sclerosis.  Mesial temporal sclerosis may be the most surgically treatable of epilepsies.  Status epilepticus (SE) is defined as a condition characterized by an epileptic seizure that so frequently repeated or so prolonged as to create a fixed and lasting condition.  The syndrome most commonly associated with SE is tonic-clinic (convulsive) status epilepticus an estimated 60,000 to 150,000 persons in the United States will have at least one episode of convulsive SE in a given year (Leppick ’97: 20, 143).

Epilepsy is one of the most common of the serious neurological disorders. About 3% of people will be diagnosed with epilepsy at some time in their lives. Genetic, congenital, and developmental conditions are mostly associated with it among younger patients; tumors are more likely over age 40; head trauma and central nervous system infections may occur at any age. The prevalence of active epilepsy is roughly in the range 5–10 per 1000 people. Up to 5% of people experience non febrile seizures at some point in life; epilepsy's lifetime prevalence is relatively high because most patients either stop having seizures or (less commonly) die of it. Epilepsy's approximate annual incidence rate is 40–70 per 100,000 in industrialized countries and 100–190 per 100,000 in resource-poor countries; socioeconomically deprived people are at higher risk. In industrialized countries the incidence rate decreased in children but increased among the elderly during the three decades prior to 2003, for reasons not fully understood.  Beyond symptoms of the underlying diseases that can be a part of certain epilepsies, people with epilepsy are at risk for death from four main problems: status epilepticus (most often associated with anticonvulsant noncompliance, suicide associated with depression, trauma from seizures, and sudden unexpected death in epilepsy (SUDEP).  Epidemiologic studies have shown that the cumulative adjusted lifetime in incidence of epilepsy in Rochester, Minnesota, is 3.1% by age 80.  In other words, if all persons lived to age 80 in that community 31 in 1,000 will have or have had a diagnosis of epilepsy sometime in their lives.  This makes epilepsy the third most common neurological disorder, following stroke and Alzheimer’s disease.  Epilepsy is a condition in which an individual is predisposed to recurrent seizures because of a central nervous system disorder.  A seizure is a sudden, involuntary, time-limited alteration in behavior, including a change in motor activity, in autonomic function , in consciousness, or in sensation, accompanied by an abnormal electrical discharge in the brain.  Cumulative lifetime incidence of a person having a seizure is estimated at 9%.  Thus many persons will have isolated seizures without developing epilepsy.  Any disease that affects the central nervous system is capable of producing epilepsy, yet the most common cause remains “unknown” (Leppick ’97: 80, 5, 6, 7).

Active Cases of Epilepsy in Select Countries

	Country
	Age-Adjusted Prevalence per 1,000

	Iceland
	3.7

	England
	4.4

	Nigeria
	5.0

	India (Bombay)
	3.6

	Guam
	6.1

	Poland
	8.1

	USA (Rochester, Minnesota)
	6.0

	Copiah County, Mississippi
	7.0


Source: Leppick ’97: 5

Approximately 19,000 births occur among women with epilepsy each year in the United States.  In a review of 2,165 pregnancies 24% were found to experience an increase in seizures, 23% a decrease and 53% no change.  That same study found 12 cases of status epilepticus.  In another review of pregnant women with epilepsy 29 cases of status epilepticus were identified, nine women died as did 14 fetuses.  The major factor is poor compliance in taking antiepileptic medication because of fear of malformation in the offspring.  Around 4.4 per 1,000 women have seizures during pregnancy.  There appears to be a strong association between maternal folic acid insufficiency and fetal malformations, spontaneous abortions and placental abruption.  Of 66 children born to epileptic mothers without folic acid had a 15% rate of malformation.  Of 33 infants born to 22 epileptic women taking folic acid supplements were without congenital malformation and were of normal body weight (Leppick ’97: 125, 126, 127, 130).  
Epilepsy is a medical condition that produces seizures affecting a variety of mental and physical functions. It is also called a seizure disorder. When a person has two or more unprovoked seizures, they are considered to have epilepsy. Seizures happen when clusters of nerve cells in the brain signal abnormally, which may briefly alter a person's consciousness, movements or actions.  While medications and other treatments help many people of all ages who live with epilepsy, more than a million people continue to have seizures that can severely limit their school achievements, employment prospects and participation in all of life's experiences. It strikes most often among the very young and the very old, although anyone can develop epilepsy at any age. Many jurisdictions forbid certain activities to persons suffering from epilepsy. The most commonly prohibited activities involve operation of vehicles or machinery, or other activities in which continuous vigilance is required. In the U.S., people with epilepsy can drive if their seizures are controlled with treatment and they meet the licensing requirements in their state. The amount of time someone needs to be free of seizures varies in different states, but is most likely to be between three months and a year. In many countries, persons with any history of epilepsy are generally disqualified for the medical certifications required for all classes of pilot licenses. In the United States, FAA regulations disqualify applicants for medical certification with a history of epilepsy, although the final decision is made by FAA headquarters, and rare exceptions are sometimes made for persons who have had only an isolated seizure or two in childhood and have remained free of seizures in adulthood without medication.
States usually require a 1-year period from the time of the last seizure to issue a driver’s license and this must be documented by a physician.  At the federal level the U.S. Treasury Department has regulations that bar anyone with any history of epilepsy from being licensed to drive in interstate trucking.  At one time the US Air Force required all pilots to undergo EEG examinations and prohibited flight duty even for those who never had clinical seizures but who did have abnormal EEGs. A number of successful athletes have epilepsy.  Scuba diving or very high-altitude mountain climbing might cause metabolic imbalances and should be avoided.  Sports that involve potential for serious injury from the loss of consciousness should be avoided.  The AMA stated “There is ample evidence that patients with epilepsy will not be affected by indulging in any sport, including football, provided the normal safeguards for sports participation are followed, including adequate head protection (Leppick ’97: 161, 166, 168).
A chapter from a Babylonian textbook of medicine, dating from about 2000BC and consisting of 40 tablets, records many of the different seizure types we recognize today, and it emphasizes the supernatural nature of epilepsy, while the Ayurvedic text of Charaka Samhita (about 400BC), describes epilepsy as "apasmara", i.e., "loss of consciousness".  In most cultures, persons with epilepsy have been stigmatized, shunned, or even imprisoned; in the Salpêtrière, the birthplace of modern neurology, Jean-Martin Charcot found people with epilepsy side-by-side with the mentally handicapped, those with chronic syphilis, and the criminally insane. In Tanzania to this day, as with other parts of Africa, epilepsy is associated with possession by evil spirits, witchcraft, or poisoning and is believed by many to be contagious. In ancient Rome, epilepsy was known as the Morbus Comitialis ('disease of the assembly hall') and was seen as a curse from the gods.  Stigma continues to this day, in both the public and private spheres, but polls suggest it is generally decreasing with time, at least in the developed world, Hippocrates remarked that epilepsy would cease to be considered divine the day it was understood. 
Seizure types are organized firstly according to whether the source of the seizure within the brain is localized (partial or focal onset seizures) or distributed (generalized seizures). Partial seizures are further divided on the extent to which awareness is affected. If it is unaffected, then it is a simple partial seizure; otherwise it is a complex partial (psychomotor) seizure. A partial seizure may spread within the brain - a process known as secondary generalization. Generalized seizures are divided according to the effect on the body but all involve loss of consciousness. These include absence (petit mal), myoclonic, clonic, tonic, tonic-clonic (grand mal), and atonic seizures. The proper initial response to a generalized tonic-clonic epileptic seizure is to roll the person on the side (recovery position) to prevent ingestion of fluids into the lungs, which can result in choking and death. Should the person regurgitate, this should be allowed to drip out the side of the person's mouth. The person should be prevented from self-injury by moving them away from sharp edges, and placing something soft beneath the head. If a seizure lasts longer than 5 minutes, or if more than one seizure occurs without regaining consciousness emergency medical services should be contacted].  More common than the dramatic generalized tonic-clinic “grand mal seizures” are partial seizures.  These may be simple or complex.  A patient with complex partial seizures may perform activities that superficially appear normal, but that are done without seeming comprehension of the social setting.  Partial seizures are further subdivided by their effect on consciousness.  Seizures in which consciousness is not altered are termed simple.  
Complex partial seizures involve a loss of understanding and memory of the event and are often referred to as “petit mal seizures”.  Generalized tonic-clonic seizures are “grand mal” seizures.  Myoclonic seizures consist of quick muscle jerks and consciousness is not usually impaired and may be associated with other neurologic disorders such as Creutzfeldt-Jakob disease and anoxia.  Tonic seizures consist of tonic spasms of truncal and facial muscles associated with flexion of upper extremities and extension of lower extremities.  Clonic seizures are most common in children and may resemble myoclonus except that there is a loss of consciousness and that the repetition rate is slower than in myoclonus.  Tonic-clonic seizures are the most dramatic of all seizure types.  Generalized tonic-clonic seizures begin suddenly, without warning.  Typically the patient cries out as tonic contraction of the trunk muscles forces expiration.  The generalized tonic phase then becomes interrupted by short periods of relaxation followed by tonic contractions. Then, the periods of relaxation become more frequent and the clonic phase begins.  The seizure is accompanied by a marked increase in heart rate and blood pressure.  The seizures last 1 to 2 minutes.  Occasionally, they may occur in rapid succession and become status epilepticus.  After the seizure is over, incontinence may occur as the sphincter muscles relax  Full consciousness might return for 10 to 15 minutes, and confusion and fatigue may persist for hours or days.  During a generalized tonic-clonic seizure, the CNS is in a state of maximal excitation, and all system influenced by the brain are in a state of stimulation.  Pulse rate increases, blood pressure rises, salivation increases, pupils dilate and there is an excessive release of some hormones, such as prolactin.  Respirations cease in the tonic phase and may be irregular in the clonic phase.  The patient may appear frightening cyanotic in the tonic phase., but this color may be misleading because during the tonic phase intra-thoracic pressure is increased and venous return is impeded, resulting in increased volume of desaturated blood in the face.  After the seizure, there is respiratory and metabolic acidosis, and the response to this is marked increase in respiratory drive.  Objects should not be placed in the patient’s mouth because these may impede respiration and induce vomiting. In a patient with treated epilepsy, seizures are often less severe and not associated with loss of bowel or bladder sphincter tone.   Atonic seizures are characterized by the patients suddenly dropping to the floor with a loss of tone in postural muscles.  The attacks generally last only a few seconds and can occur without any loss of consciousness.  However, these seizures are dangerous because they have a high rate of injury from falls. An example of a simple partial seizure is a feeling such as that of a breeze over an extremity.  “Aura” is the original Greek word for breeze, and was described in the medical writings of Hippocrates as the first sensation felt by a young man just before he was stricken with a generalized tonic-clinic seizure (Leppick ’97: 15, 14).

Syncopal events are the most common symptoms of loss of consciousness confused with seizures, especially if there is inadequate history or observational data.  There are many causes of syncope.  Brief clonic activity often accompanies syncope, and this can often lead to confusion regarding the diagnosis.  Syncope is differentiated from seizure because it rarely causes the classical axial tonic posturing seen in a tonic-clonic seizure, although brief clonic twitching or bladder sphincter control might occur while unconscious.  It is often caused by anoxia from hyperventilation or holding ones breath or incidental to an ischemic event in a vital organ such as the heart or brain.  Glucose levels should be measured routinely in patients presenting to the emergency room with seizures of undetermined origin, whereas both hypoglycemia and hyperglycemia can cause seizures.  In adults, blood glucose concentration of less than 40mg/dL may precipitate seizures.  Treatment with anti-epileptic medication alone is ineffective, and not recognizing and treating hypoglycemia may lead to CNS damage.  Non-ketotic hyperosmotic hyperglycemia may be characterized by both partial and generalized seizures.  In these patients blood glucose values of greater than 350 mg/dL are observed.  Some patients with diabetes develop epilepsy form a lesion in the CNS.  Poor control of diabetes may be associated with increased seizures, even without the extremes of blood glucose levels needed for hypoglycemic or hyperglycemic seizures. Alcohol and drug abuse are often associated with seizures and treatment is not recommended, only detoxification (Leppick ’97: 34, 35, 38, 41, 42).

The electroencephalograph (EEG) is as vital to the diagnosis of seizures as the ECG to cardiac disorders.  The background rhythm of a normal waking EEG consists of alpha activity of 20 to 50 µV (20 to 50 millionth of a volt).  This activity is less than one hundredth of the amplitude of cardiac potentials, and EEG is subject to artifact.  An EEG requires the placement of 21 standard electrodes over the scalp.  Additional electrodes, such as sphenoidal or nasopharyngeal, may be used in some laboratories if there is a question of complex partial seizures. The EEG electrodes are connected to the amplifiers in pairs.  Most EEG machines have at least eight channels, but 16 are preferred.  These are recorded simultaneously because it is necessary to develop a “map” of abnormal activity.  Only 50% to 60% of routine EEGs obtained after a seizure in patients later clearly diagnosed as having epilepsy show epileptiform abnormalities.  The finding of epileptiform EEG and the history of seizure are strong evidence of the existence of a CNS disorder. The signature of an epileptic EEG abnormality is the sharp transient, which is usually a spike (less than 80 milliseconds) or a sharp wave (longer than a spike). In the past CT scans were the diagnostic study of choice, but the MRI is now much more useful because of the existence of vascular lesions and certain tumors larger than 1 cm, as well as regions of brain injury.  However low grade gliomas may be missed with CT scan.  In a recent review of 341 patients with epilepsy the overall detection rate of abnormalities was 32% for CT and 42% for MRI (Leppick ’97: 43, 44, 46, 47).

If a single seizure is followed rapidly by a second seizure, epilepsy treatment should be started regardless of etiology.  Studies have found a recurrence rate of 34% to 71% after a single seizure in a adults.   A single seizure is not usually enough to stop driving but after a second seizure driving must be suspended.  The decision to stop treatment is recommended after 2 to 4 years of treatment.  Phenobarbital, with a long half-life and great potential for causing withdrawal seizures, should be withdrawn over many months, usually in increments of 25% of the initial dose.  Phenytoin, carbamazepine and valproate may be withdrawn over 6 to 10 weeks. Localization-related epilepsies usually respond well to carbamazepine, felbamate, gabapentin, lamotrigine, phenytoin, phenobarbital, primidone, topiramate, and valproate.  Studies have shown that carbamazepine and phenytoin are likely to be successful as initial treatment in adults.  Generalized epilepsies usually respond best to valproate and the benzodiazepines.  Ethosuximide is effective for absence seizures but not for partial seizures, so in a patient with brief spells, the differential between these must be carefully made.  Myoclonic seizures respond well to clonazepam and valproate.  Persons with juvenile myoclonic epilepsy (MFE) often respond well to valproate, but not to carbamazepine or phenytoin.  In one clinical trial 81.5% of carbamazepine treated patients and 85.8% of phenytoin-treated patients were effectively treated.  The mean dosage of carbamazepine ranged from 3.38 to 16.48 mg/kg/day and that of phenytoin ranged from 2.2 to 9.9 mg/kg/day.  Mean serum blood levels associated with successful therapy in weeks 8 through 24 were 9.1 to 11.0 mg/L with phenytoin and 4.7 to 6.5 mg/L with carbamazepine (Leppick ’97: 56, 58).

The mainstay of treatment of epilepsy is anticonvulsant medications. Often, anticonvulsant medication treatment will be lifelong and can have major effects on quality of life. The choice among anticonvulsants and their effectiveness differs by epilepsy syndrome. Mechanisms, effectiveness for particular epilepsy syndromes, and side-effects differ among the individual anticonvulsant medications. Currently there are 20 medications approved by the Food and Drug Administration for the use of treatment of epileptic seizures in the US: carbamazepine (Tegretol),

clorazepate (Tranxene), clonazepam (Klonopin), ethosuximide (Zarontin), felbamate (Felbatol), fosphenytoin (Cerebyx), gabapentin (Neurontin), lacosamide (Vimpat), lamotrigine(Lamictal), levetiracetam (Keppra), oxcarbazepine (Trileptal), phenobarbital (Luminal), phenytoin (Dilantin), pregabalin (Lyrica), primidone (Mysoline), tiagabine (Gabitril), topiramate (Topamax),valproate semisodium (Depakote), valproic acid (Depakene), and zonisamide (Zonegran). Most of these appeared after 1990.  Medications commonly available outside the US but still labelled as "investigational" within the US are clobazam (Frisium) and vigabatrin (Sabril). Medications currently under clinical trial under the supervision of the FDA include retigabine, brivaracetam, and seletracetam.  Other drugs are commonly used to abort an active seizure or interrupt a seizure flurry; these include diazepam (Valium, Diastat) and lorazepam (Ativan). Drugs used only in the treatment of refractory status epilepticus include paraldehyde (Paral), midazolam (Versed), and pentobarbital (Nembutal).  Some anticonvulsant medication that does not phave primary FDA approval for epileptic use but are under investigation include acetazolamide (Diamox), adrenocorticotropic hormone (ACTH, Acthar), various corticotropic steroid hormones (prednisone), or bromide.  Valproic acid (Depakene, Depakote) has been approved by the FDA as mono-therapy for children with epilepsy.  
The first effective conventional drug for the treatment epileptic seizures was bromide, whose effectiveness was first treated upon in a paper by Locock in 1857.  For 60 years bromide was the only effective substance known for the treatment of epilepsy, sedation was a side-effect.  Based on this concept phenobarbital was proposed by Hauptmann for the treatment of epilepsy in 1912.   Merritt and Putnam demonstrated the effectiveness of phenytoin in wide scale animal studies of substances and it was marketed for human consumption in 1938.  Methobarbital was introduced in 1935, phenytoin in 1938, mephenytoin in 1947, paramethadione in 1949, phenacemide in 1951, phensuximide in 1953, primidone in 1954, methsuximide in 1957, ethotoin in 1957, ethosoximide in 1960, diazepam in 1968, after screening 20,000 substances in the 1970 carbamazepine was marketed in 1974, clonazepam in 1975, valproate in 1978, clorazepate in 1981, felbamate gabapentin in 1993, lamotrigine in 1994, fosphenytoin in 1996 and topiramate in 1997.  Serious reactions to anti-seizure medications are uncommon the rate is less than 1 per 5,000 patients.  Epilepsy is best controlled when as little variation as possible occurs over time in medication concentrations (Leppick ’97: 61, 68, 69, 115, 107).

Doses and Plasma concentration of Standard Antiepileptic Drugs

	Drug
	Adults (mg)
	Children (mg/kg)
	(mg/kg)
	Usually Effective Plasma Concentrations (mg/L)

	Carbamazepine
	600 mg-1.2 g
	5-15
	15-30
	4-12

	Phenytoin
	300-400 mg
	4-6
	608
	10-20

	Valproate
	750 mg – 1.0 g (monotherapy) 1.5-3.0 g (combination therapy)
	15-25 (monotherapy) 30-60 (combination therapy)
	15-20 (monotherapy) 30-100 (combination therapy)
	40-120

	Clonazepam
	2-6 mg
	0.1-0.2
	01.-0.2
	0.02-0.08

	Ethosuximide 
	500 mg-2.0g
	15-40
	15-40
	40-100

	Phenobarbital 
	120-250 mg
	2-3
	3-5
	15-40

	Primidone
	750mg-1.5g
	8-16
	10-25
	5-12


Source: Leppick ’97: 67

Drug interactions are a major problem.  Phenytoin, carbamazepine and phenobarbital are potent stimulators of hepatic enzyme systems, and can affect concentration of other AEDs as well as alter concentration of other prescribed or Over-the-counter drugs.  This is particularly important for the elderly who often need other medications.  Children require a larger dose because they metabolize AEDs more rapidly.  New drugs including vigabatrin, tiagabine, zonismide, flunarizine, LO-59, losigamone, remacemide, rufinamide, isobutyl GABA, and oxcarbazepine are in clinical trials in the United States.  Vigatbatrin and oxcarbazepine are now marketed in Europe and zonisamide is available in Japan.  In the largest study date by the Veterans Administration (VA) overall seizure control was only 39% at 12 months and was similar with all the drugs tested (carbamazepine 47%, phenytoin 38%, phenobarbital 36% and primidone 35%).  The prognosis for complete control of tonic-clonic seizures with the four drugs was also similar (carbamazepine 48%, pheynytoin 43%, phenobarbital 43% and primidone 45%).  Partial seizures were controlled with phenobarbital in 16%, with primidone in 15%, with phenytoin in 26% and with carbamazepine in 43%.  Carbamazepine and phenytoin was statistically superior for seizure control and toxicity to phenobarbital and primidone.  Studies have shown that up to 80% of patients with new onset epilepsy can be successfully controlled with one medication. However if the first drug is not effective, another drug should be started. A ketogenic diet (high-fat, low-carbohydrate) was first tested in the 1920s, but became less used with the advent of effective anticonvulsants. In the 1990s specialized diets again gained traction within the medical community. It is used mainly in the treatment of children with severe, medically intractable epilepsies, and peer-reviewed research found that the diet reduced seizures among drug-resistant epileptics by >50% in 38% of patients and by >90% in 7% of patients (Leppick ’97: 65, 73, 59).

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. Valproic acid (Depakene, Depakote) has been approved by the FDA as mono-therapy for children with epilepsy.   Two drugs that are most effective in childhood absence epilepsy, which is benign, are ethosuximide and valproate.  Ethosuximide is recommended first; valproate is recommended when ethosuximide is insufficient or when the patient also has generalized tonic-clonic seizures.  However, some may have generalized tonic-clonic seizures that persist into later life. Juveniles myoclonic epilepsy (JME) has its onset during the teenage years and is a characteristic syndrome consisting of  a triad of seizures (myoclonic, absence and generalized tonic-clonic).  It is important to differentiate this syndrome form localized-related epilepsies because treatment is highly specific; response to carbamazepine or phytoin is usually poor, while valproate is very effective.  Febrile seizures, that occur with a fever, are relatively benign and not associated with an increased risk of mental retardation or of serious neurological impairment and only 3% develop epilepsy by 7 years of age and approximately 7% by 25 years of age.  Overall the risk of reoccurrence is 34%, although it is higher in younger children.  Treatment is controversial, many pediatric neurologists do not recommend chronic treatment for simple febrile seizures.  When phenobarbital is given, the doses should be sufficient to produce blood levels of 15 mg/L or more; side effects, mainly adverse behavior, are expected in up to 40% of patients.  European reports indicate that diazepam per rectum given when fever occurs may be effective.  A rectal diazepam product has been developed for the United States (Rectal Diastat) (Leppick ’97: 22, 23, 25, 26).
The definition of "effective" varies. FDA approval usually requires that 50% of the patient treatment group had at least a 50% improvement in the rate of epileptic seizures. About 20% of patients with epilepsy continue to have breakthrough epileptic seizures despite best anticonvulsant treatment. 88% of patients with epilepsy, in a European survey, reported at least one anticonvulsant related side-effect. Most side effects are mild and "dose-related" and can often be avoided or minimized by the use of the smallest effective amount. Some examples include mood changes, sleepiness, or unsteadiness in gait. Some anticonvulsant medications have "idiosyncratic" side effects that can not be predicted by dose. Some examples include drug rashes, liver toxicity (hepatitis), or aplastic anemia. Safety includes the consideration of teratogenicity (the effects of medications on fetal development) when women with epilepsy become pregnant.  The goal for individual patients is no seizures and minimal side-effects, and the job of the physician is to aid the patient to find the best balance between the two during the prescribing of anticonvulsants. Most patients can achieve this balance best with monotherapy, the use of a single anticonvulsant medication. Some patients, however, require polypharmacy, the use of two or more anticonvulsants.  If a person's epilepsy cannot be brought under control after adequate trials of two or three (experts vary here) different drugs, that person's epilepsy is generally said to be medically refractory. A study of patients with previously untreated epilepsy demonstrated that 47% achieved control of seizures with the use of their first single drug. 14% became seizure free during treatment with a second or third drug. An additional 3% became seizure-free with the use of two drugs simultaneously. Other treatments, in addition to or instead of, anticonvulsant medications may be considered by those people with continuing seizures.
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Epilepsy surgery is an option for people with focal seizures that remain resistant to treatment. The goal for these procedures is total control of epileptic seizures, although anticonvulsant medications may still be required.  The most common surgeries are the resection of lesions like tumors or arteriovenous malformations, which, in the process of treating the underlying lesion, often result in control of epileptic seizures caused by these lesions.  Other lesions are more subtle and feature epilepsy as the main or sole symptom. The most common form of intractable epilepsy in these disorders in adults is temporal lobe epilepsy with hippocampal sclerosis, and the most common type of epilepsy surgery is the anterior temporal lobectomy, or the removal of the front portion of the temporal lobe including the amygdala and hippocampus. Some neurosurgeons recommend selective amygdalahippocampectomy because of possible benefits in postoperative memory or language function. Surgery for temporal lobe epilepsy is effective, durable, and results in decreased health care costs. Despite the efficacy of epilepsy surgery, some patients decide not to undergo surgery owing to fear or the uncertainty of having a brain operation.

Surgery has begun to play a larger role in the treatment of epilepsy.  Surgery for epilepsy had its origin after World War I in Germany when interest developed in the surgical removal of post-traumatic scar tissue.  At that time, local anesthesia was advanced enough to allow brain surgery on the awake patient.  Epilepsy should be controlled as soon as possible after its onset.  Animal studies have shown that seizures cause changes that increase the probability of further seizures.  Also, the social and emotional consequences of further seizures can be serious: loss of job, loss of driving privileges and depression.   By far the most widely performed surgery for epilepsy is temporal lobectomy.  This successful in patients with specific epilepsy syndrome of mesial temporal sclerosis.  Although success rates vary from center to center, complete control of seizures has been reported in up to 75% of cases, and worthwhile improvement in up to 90%.  More difficult is the removal of some portion of cortex; often, intracranial recording is required before surgery to achieve precise localization of the epileptogenic region and areas of “eloquent cortex” which cannot be removed without causing damage. Corpus callosotomy is useful in patients with multifocal damage with rapid spread of seizure activity from one hemisphere to the other. Although surgery is increasing there is little likelihood that this option will be useful for most patients with epilepsy.  Patients with frontal, parietal and occipital lobe epilepsy are also potential surgical candidates.  Most surgery for epilepsy is done in the temporal lobe.  However; many patients with intractable epilepsy are not good surgical candidates because of bitemporal or extratemporal foci.  Some of these may be approached after grid mapping but generally complete remission of seizures is not as favorable, with 50% or less complete cure rates.  Palliative surgery for epilepsy is intended to reduce the frequency or severity of seizures. Examples are callosotomy  or  commissurotomy to prevent seizures from generalizing (spreading to involve the entire brain), which results in a loss of consciousness. This procedure can therefore prevent injury due to the person falling to the ground after losing consciousness. It is performed only when the seizures cannot be controlled by other means. Multiple subpial transection can also be used to decrease the spread of seizures across the cortex especially when the epileptic focus is located near important functional areas of the cortex (Leppick ’97: 156, 155, 158, 159). 
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Resective surgery can be considered palliative if it is undertaken with the expectation that it will reduce but not eliminate seizures.  Hemispherectomy is reserved for a few patients with severe damage to one hemisphere with the presence of a relatively normal contralateral hemisphere.  Hemispherectomy involves removal or a functional disconnection of most or all of one half of the cerebrum. It is reserved for people suffering from the most catastrophic epilepsies, such as those due to Rasmussen syndrome. If the surgery is performed on very young patients (2–5 years old), the remaining hemisphere may acquire some rudimentary motor control of the ipsilateral body; in older patients, paralysis results on the side of the body opposite to the part of the brain that was removed. Because of these and other side-effects, it is usually reserved for patients having exhausted other treatment options.

Responsive neurostimulator system (Neuropace) consists of a computerized electrical device implanted in the skull, with electrodes implanted in presumed epileptic foci within the brain. The brain electrodes send EEG signals to the device, which contains seizure-detection software. When certain EEG seizure criteria are met, the device delivers a small electrical charge to other electrodes near the epileptic focus, which disrupt the seizure. The efficacy of the RNS is under current investigation with the goal of FDA approval. Vagus nerve stimulation (Cyberonics) consists of a computerized electrical device similar in size, shape and implant location to a heart pacemaker that connects to the vagus nerve in the neck. The device stimulates the vagus nerve at preset intervals and intensities of current. Efficacy has been tested in patients with localization-related epilepsies, demonstrating 50% of patients experience a 50% improvement in seizure rate. Case series have demonstrated similar efficacies in certain generalized epilepsies, such as Lennox-Gastaut syndrome. Although success rates are not usually equal to that of epilepsy surgery, it is a reasonable alternative when the patient is reluctant to proceed with any required invasive monitoring, when appropriate pre-surgical evaluation fails to uncover the location of epileptic foci, or when there are multiple epileptic foci. Deep brain stimulation (Medtronic) consists of a computerized electrical device implanted in the chest in a manner similar to the VNS, but electrical stimulation is delivered to deep brain structures through depth electrodes implanted through the skull. In epilepsy, the electrode target is the anterior nucleus of the thalamus. The efficacy of the DBS in localization-related epilepsies is currently under investigation. Noninvasive surgery using the gamma knife or other devices used in radio-surgery is currently being investigated as an alternative to traditional open surgery in patients who would otherwise qualify for anterior temporal lobectomy.  

If one assumes that 2.8 million persons are being treated for epilepsy in the United States, that a 

set of hematological and hepatic tests costs $50 (conservatively), and that the test is repeated three times a year for each patient, the cumulative cost would be $420 million.  This approximates the annual cost of all anti-seizure medication and greatly exceeds the total annual funds being spent on research on epilepsy.  In a review of approximately 2,500 white blood cell (WBC) counts in a population of more than 1,100 patients with epilepsy receiving primarily valproate, phenytoin and/or carbamazepine, more than 17% had WBC counts below 4,000/cm3 and eight had a WBC count below 2,500 (1,800 to 2,400)/cm3.  The eight cases with “panic” values were asymptomatic.  The population with epilepsy has a lowed WBC count but this does not appear to be associated with any clinical problems although up to 12% of adults and children treated with carbamazepine have documented transient leukopenia (Leppick ’97: 115, 118).  Almost all death from epilepsy result from non-compliance with medication.
3.5 Parkinson’s Disease

Parkinson’s disease, a gradual loss of motor control, affects about 4 million people worldwide, or 1 percent of the population older than 60, the average age of onset.  Parkinson’s disease is due to a gradual degeneration of the brain cells that produce dopamine the neurotransmitter that helps control voluntary movement.  It’s not generally fatal, although it is sometimes listed as the 15th leading cause of death, usually comes on after age 60 and progresses slowly and gradually over the years in most people.  Approximately 1 million people in the United States are living with Parkinson’s many for twenty years or more, and prognosis varies greatly.  With treatment, some people have a good quality of life for some years.  Parkinson’s is believed to be a combination of genetic and environmental factors.  Genes account for 4 to 6 percent of Parkinson’s, which may also be sparked by virus or exposure to toxins such as pesticides.  Brain injury may lead to dementia symptoms, as in the case of boxing great Myhammad Ali.  The risk increases with age: the risk doubles from 1 to 2 percent to 2 to 4 percent after age 60, but it can attack much earlier.  The actor Michael J. Fox developed Parkinson’s disease in his 30s and has been an active and prominent supporter of research. There’s no prevention or cure, but symptoms can be helped with medication.  The development thirty years ago of levodopa, also known as l-dopa, was a major medical advance: it’s converted to dopamine in the brain and in combination with Carbidopa-Levidopa is the primary treatment for Parkinson’s disease, along with other medications.  Around thirty thousand people worldwide have undergone an innovative surgery in which battery controlled electrodes are implanted to stimulate the brain called deep brain stimulation (DBS). Recently scientists discovered that avid coffee drinkers and smokers have a lower risk of Parkinson’s disease.  When fruit flies were fed coffee and tobacco extracts their dopamine cells survived and their life span increased.  Although scientists ruled out caffeine and nicotine as the protective substances they are looking into other promising compounds in coffee and tobacco (Horstman ’12: 74, 75).
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Parkinson’s disease is a progressive brain disorder.  Doctors often call is a disorder of the motor system which is the nerve system that controls body movement.  Parkinson’s disease (PD) occurs when brain cells or neurons, decline and cause a deficiency of the brain chemical dopamine.  This chemical (one of the brain neurotransmitters) affects the part of the brain associated with muscle control, attention, learning and the brain’s pleasure and reward system.  Low dopamine levels bring about the symptoms of PD. Parkinson’s disease strikes about two out of a thousand people in the general population and about five per thousand among those fifty and older.  It is uncommon, though not unheard of, in children and young adults.  PD is equally common among men and women and occurs in all ethnic groups.  About 60,000 new cases are diagnosed annually in the United States alone.  At least a million Americans have been diagnosed with Parkinson’s disease, and research suggests that there might be twice as many undiagnosed cases.  The incidence of PD is expected to double by the year 2030.  More people suffer from PD than from multiple sclerosis, muscular dystrophy and amyotrophic lateral sclerosis (Lou Gehrig’s disease) combined (Cram, Schenchter & Gao ’09: 12, 13).  On autopsy Parkinson's is often indicated by substantia negra a brown discoloration at the base of the brain.

Symptoms of Parkinson's may vary from person to person.  For example certain symptoms may develop early in one patient and develop much later (or never) in another patient.  Symptoms may come quickly or very gradually.  Symptoms can be subtle and may affect one or both sides of the body.  Trembling can affect the hands, arms, legs, jaw, and face.  The classic PD tremor is a rhythmic back-and-forth movement of the thumb and forefinger, sometimes described as “pill rolling” because the tremor resembles the actin of rolling a pill between the forefinger and thumb.  The tremor usually begins in the hand but may also begin in the foot of the jaw.  About 75 percent of people with PD develop tremor; in the early stages of the disease, the tremor affects only one side of the body.  The remaining 25 percent of PD patients never develop significant tremor. In a person with PD, muscles of the limbs and trunk may remain constantly tense and contracted.  This may cause aching, stiffness, weakness, and jerky movements.  Called bradykinesia, slowness of movement is an unpredictable and frustrating symptom of PD.  One moment you move easily, the next you need help.  Impaired balance and coordination. Physiologically, Parkinson’s manifests as a diminishment of the dark pigmentation in the substantia nigra of the midbrain (Cram, Schechter & Gao’09: 4, 6).

The outlook for PD patients is considerably brighter today than it was even ten years ago.  PD is a chronic, progressive disease for which there is presently no cure.  But there is plenty you can do to improve your life or that of someone you love. Many new drugs can slow the progression and eliminate many aggravating symptoms.  It is common, especially early in the disease, for people with PD to develop depression.  Drugs used to treat PD symptoms sometimes worsen depression.  It’s believed that nearly half of all PD patients experience some form of pain related to their PD.  Pain may also be caused by dystonia, which is a neurological muscle disorder that causes uncontrollable muscle spasms resulting in abnormal movements and postures.  A potentially painful condition it can affect arms, legs, trunk, neck, face, tongue, jaw, or vocal cords.  PD medications and physical activity help relieve dystonia. PD patients may also suffer memory loss/slow thinking,  problems swallowing/chewing, freezing/inability to move, changes in speech, impaired sense of smell, urinary problems/constipation, difficulty swallowing, changes in facial expression, oily/dry skin, changes in handwriting.  Swallowing difficulties, or dysphagia, may be more serious than speech problems.  Dysphagia may cause life threatening aspiration, the passage of food and drink into the airways, which may in turn cause an infection, even pneumonia.  Choking on food lodged in airways can be fatal (Cram, Schechter & Gao ’09: vii, 1, 7, 8, 95).

Doctors classify PD symptoms in four or five stages.  Stage 1: Signs and symptoms appear on only one side of the body.  Symptoms are mild. Symptoms may be inconvenient, but they are not disabling. Usually a tremor is present in only one limb. Friends and other loved ones notice changes in posture, movement and facial expression. Stage 2: Symptoms appear on both sides of the body. Symptoms cause minimal disability. Posture and gait are affected. Stage 3: Body movements are slowed significantly. Symptoms cause moderate to severe problems with normal functioning. Stage 4: Symptoms are severe. The individual can still walk, but only to a limited extent. The patient experiences rigidity and slowness of movement. One is no longer able to live alone. Neurologists include a fifth stage in which the debilitation requires a patient to be confined to a bed or wheelchair (Cram, Schechter & Gao ’09: 11, 12).

The precise cause of Parkinson’s disease is not known.  It is clear that a lack of dopamine in the brain is a major factor and there are other theories.  Parkinson’s disease is caused by the progressive deterioration of the brain’s nerve cells, which produce the chemical dopamine.  Normal nerve function is disrupted, which in turn affects the coordination of movement.  Medical scientists are not sure why degeneration of these nerve cells occurs.  Damaged nerve cells produce far less dopamine than normal neurons. Some researchers suggest that free radical (also called oxidants) may damage or kill nerve cells and lead to PD.  Antioxidants such as vitamins A, C, and E neutralize free radicals.  The damage occurs when your intake of antioxidants (from food or supplements) is too low or when your body produces excessive amounts of free radicals due to inflammation, drug or alcohol abuse, smoking, sun damage, or dozens of other factors.  Cancer, heart disease and Parkinson’s disease are only a few of the disorders which free radicals play a role (Cram, Schechter & Gao ’09: 13, 14).

External and internal environmental toxins are believed by scientists to possibly destroy the dopamine-messenger nerve cells in the brain.  The synthetic drug MPTP is an example of one such external toxin.  A PD-like state – usually reversible – may be caused by certain drugs.  For instance, some tranquilizers (haloperidol, thioridazine, chlorpromazine) and drugs used to treat high blood pressure that contain resperine may interfere with the dopamine in the brain and cause symptoms of PD.  Also, prolonged use of antipsychotic (neuroleptic) drugs, with the apparent exception of Risperdal (risperidone) such as those used to treat schizophrenia, may cause a type of Parkinsonism called extra pyramidal syndrome, a potentially lethal facial tic that is cured with one dose of Amantadine (Symmetrel).  A potential by-product of synthetically produced “designer drugs” MPTP has been associated with the rapid onset of PD symptoms in some drug abusers.  Similarly, some scientists suggest that drug reactions or exposure to pesticides, carbon monoxide, heavy metals or toxins in the food supply may also cause damage to the brain cells that produce dopamine.  Another theory proposes that PD symptoms occur when the normal, age-related wearing away of dopamine-producing neurons speeds up.  The reason for this accelerated aging is not known. A relatively new theory suggests that the tendency to develop PD may be inherited.  Some families have multiple cases of PD, but these are rare.  Without an obvious family history, the risk of offspring developing PD is probably low (Cram, Schechter & Gao ’09: 14, 15).

PD symptoms may be confused with normal, age-related changes or with symptoms of other disorders, including Huntington’s disease, normal pressure hydrocephalis, multi-system atrophy, progressive super-nuclear palsy, dementia with Lewy body disease, and Wilson’s disease.  Some people with hardened, narrowed arteries (arteriosclerosis) who have suffered strokes develop PD-like symptoms.  In such cases, an accurate diagnosis of PD may prove difficult, especially since there are no blood or lab tests that can definitively diagnose PD.  Diagnosing PD may be difficult even for a neurologist familiar with the disease.  Doctors diagnose it with a neurological examination that includes looking at the type and severity of symptoms, especially the three classic PD symptoms tremors, rigidity, and slowness of movement.  A physician may suggest a trial of anti-Parkinson drugs, usually levodopa.  If symptoms improve with the drug, PD is the likely diagnosis.  If not, the problem may be caused by something else.  Although neither computed tomography (CT) nor magnetic resonance imaging (MRI) can diagnose PD, these brain-imaging tools can rule out other diseases that may produce PD-like symptoms.  Get a second and even third opinion. Get plenty of sleep and limit caffeine. A primary care physician will refer Parkinson's patients to a neurologist (Cram, Schechter & Gao ’09: 15,16,27).

Antiparkinson Drugs
	Class
	Brand Name
	Note

	l-dopa 
	Carbidopa-Levodopa (Sinemet) and Sinemet CR slow release; Stalevo (entacapone-carbidopa-levodopa)
	Carbidopa keeps levodopa from “breaking down” before it reaches the brain and reduces levodopa side effects, such as nausea, vomiting, abdominal distress and heart problems; Stalevo contains entacapone (Comtan) as well as carbidopa and levodopa.  Stalevo adds almost an hour and a half of symptom relief each day

	Dopamine agonists
	bromocriptine (parlodel), pramipexole (Mirapex), ropinirole (Requip, Requip XL), and apomorphine (Apokyn injection).  
	Mimic the effects of dopamine in the brain and give relief from PD symptoms.  Often allow a reduction in dosage of levodopa by 5 to 30 percent, especially in early states of the disease.  Dopamine agonists may reduce or eliminate many side effects of levodopa including wearing-off and on-off episodes, reduce the dosage of levodopa needed, clam nighttime leg cramping, be useful at any stage of the disease, help control tremors, rigidity, and slow movements.

	Anticholinergics
	trihexyphenidyl, HCI (Artane), biperiden (Akineton), benztropine mesylate (Cogentin) and procyclidine (Kemadrin)
	Original antiparkinson drugs.  They reduce tremors by blocking the action of a brain chemical called acetylcholine.  Anticholinergics may also help prevent excessive sweating and drooling with minor side-effects.  benztropine mesylate (Cogentin) is highly effective in the treatment of extra-pyramidal side effects of antipsychotic medicines, but withdrawn from market.

	Antiviral medication 
	amantadine (Symmetrel)
	Readily available medicine for the treatment of Parkinsonlike extra-pyramidal side-effects of antipsychotic drugs with one dose.  The anti-Parkinson’s effects of this drug were discovered by accident when used to treat influenza in people who happened to have PD.  A nice antival addition to a medical kit containing antibiotics and antifungals with protection against antipsychotic drug side-effects with one dose.   

	Monoamine oxidase type B (MAO-B) inhibitor
	selegiline (Eldepryl, Deprenyl) selegiline hydrochloride (Zydis selegiline) and rasagiline (Azilect)
	MAO-B enzyme, which “breaks down” dopamine within the brain is blocked with the goal to keep dopamine at its brain receptors as long as possible before being broken down by MAO-B.  These medicines are unproven for the treatment of Parkinsons or Alzheimer’s

	Catechol-O-methyl transferase (COMT) inhibitor
	entacapone (Comtan) and tolcapone (Tasmar)
	Sold as Comtan, entacapone, is believed to be the safer of the COMT inhibitors and is more commonly prescribed than tolcapone.  Up to a 25 percent reduction in the dosage of levodopa, prolong blood and brain levels of levodopa, reduce levels of potentially damaging free radicals, allow a reduction in the dosage of dopamine agonists in combination therapy, improve balance and motor activities, and act as a stimulant and reduce feelings of fatigue.  In rare cases, tolcapone has caused serious (sometimes fatal) liver problems.  

	cholinesterase inhibitor
	Rivastigmine, (Exelon)
	Used to treat a person who has both Alzheimer’s disease and Parkinson’s disease.  Rivastigmine slows the breakdown of acetylcholine, helping PD patients think more clearly.  Side effects can be seizures and signs of shock (enlarged pupils, irregular breathing, fast, weak pulse) are medical emergencies.   


Source: Cram, Schechter & Gao ’09

Levodopa or l-dopa, which is the treatment of choice today, was a major breakthrough in treating PD symptoms.  Levodopa enters the brain and is converted to dopamine, the brain chemical lacking in people with PD.  The brain can’t directly absorb dopamine itself because the chemical can’t cross the blood-brain barrier, an intricate network of fine blood vessels and cells that filter blood before it reaches the brain.  Levodopa, however, can pass through the blood-brain barrier, and enzymes then convert it into dopamine.  Levodopa can help you enjoy a relatively normal, active, and productive life for many years.  It may dramatically reduce muscle stiffness, tremor, bradykinesia, walking impairment, hypomimia (masklike facial expression), memory loss, depression, excessive salivation, and changes in skin texture.  It usually allows PD patients to write and speak more clearly, remain more alert, swallow more easily, sleep more soundly, and generally experience an improved sense of overall well-being.  Levodopa is often combined with a second drug, carbidopa, which keeps levodopa from “breaking down” before it reaches the brain.  Carbidopa also can reduce levodopa side effects, such as nausea, vomiting, abdominal distress and heart problems.  Sinemet is the brand name for combined carbidopa and levodopa.  This drug also comes in a slow-release form, Sinemet CR.  The slow-release variety requires fewer repeat doeses.  However, Sinemet CR can be difficult to absorb in the gastrointestinal tract.  Sinemet is usually started in small doses.  Then, over time, you doctor adjusts the dosage until the best clinical response is achieved  Even after a therapeutic dose is reached, it may take two or three months to enjoy carbidopa-levodopa’s full benefit.  The drug Stalevo contains entacapone (Comtan) as well as carbidopa and levodopa.  Like carbidopa, entacapone works by blocking an enxyme that interferes with the brain’s absorption of levodopa.  Tests have shown, that, compared to Sinemet, Stalevo adds almost an hour and a half of symptom relief each day (Cram, Schechter & Gao ’09: 48 ,49).

Levodopa is a type of amino acid.  Your bloodstream can transport only a limited amount of amino acid at a time.  The more protein you take in, the more amino acid will be circulating in your blood, interfering with the absorption of levodopa.  Some researchers believe the on-off effects of PD therapy may be caused or worsened by too much protein in the diet.  Some antidepressants, antipsychotics, anti-nausea medications and blood pressure medications can affect dopamine levels and cause possible adverse reactions. One problem for many people on levodopa therapy is the wearing-off effect.  With prolonged use, the drug becomes effective for shorter periods of time.  Your symptoms may return before your next scheduled dose, which is unlikely to bring immediate relief, because it takes a while for the brain to absorb the drug.  To delay the wearing-off effect, doctors try to keep the levodopa dose as low as possible while still keeping symptoms in check. On-off and freezing episodes, where the patient becomes immobile, are experienced in about 30 percent of PD patients.  Experts believe this occurs because over time dopamine receptors in the brain disappear or lose their ability to take in the dopamine delivered by the levodopa.  Another problem with long-term use of levodopa is dyskinesia, involuntary nodding, jerking, or twitching, which may be fast or slow, mild or severe.  Controlling this disturbing symptom, when severe, can be difficult, again, it requires patience, knowledge and often the skill of a neurologist who can find the right balance of medications. Levodopa can distort at-home blood-sugar test results.  If you are diabetic and do at-home testing, be sure to discuss the possible distortion with your doctor (Cram, Schechter & Gao’09: 50-52).  

Drugs called dopamine agonists mimic the effects of dopamine in the brain and give relief from PD symptoms.  Commonly prescribed dopamine agonists include bromocriptine (parlodel), pramipexole (Mirapex), ropinirole (Requip, Requip XL), and apomorphine (Apokyn injection).  Dopamine agonist may be used alone or in combination with levodopa.  They often allow a reduction in dosage of levodopa by 5 to 30 percent.  Though generally not as effective as levodopa, dopamine agonists may be particularly helpful during the early stages of PD and might even equal the effectiveness of levodopa for the first one to three years of use.  Once taken, it takes about seven hours for the drug to be used up.  Dopamine agonists may reduce or eliminate many side effects of levodopa including wearing-off and on-off episodes, reduce the dosage of levodopa needed, clam nighttime leg cramping, be useful at any stage of the disease, help control tremors, rigidity, and slow movements. Side effects of dopamine agonists are usually temporary, but you should report them to your doctor if they are alarming or if they continue.  Dopamine agonists, for example, can stimulate the pleasure center and contribute to compulsive behaviors, such as shopping, gambling, or hyper-sexuality.  Your doctor might want to reduce the dosage or discontinue the drug if you have abnormal dreams, agitation, behavioral changes, such as uncontrollable gambling, unusual or uncontrolled body movements, drowsiness, falling asleep without warning, nightmares, sexual side effects (increased libidity, hyper-sexuality, painful or prolonged penile erection, or loss of sex drive and ability), excessive sweating (Cram, Schechter & Gao ’09: 52, 53).

For many years, anticholinergics were the primary drugs used to treat PD.  These drugs reduce tremors by blocking the action of a brain chemical called acetylcholine.  Anticholinergics may also help prevent excessive sweating and drooling.  Commonly prescribed anticholinergics are trihexyphenidyl, HCI (Artane), biperiden (Akineton), benztropine mesylate (Cogentin) and procyclidine (Kemadrin).  It’s estimated that anticholinergics help about half of those for whom they are prescribed.  Some patients respond for a short time, and most report about 30 percent improvement.  The drugs may be prescribed for mild or moderate symptoms but are usually not effective in later stages of PD.  The therapeutic dosage depends on which anticholinergic is used and on the individual’s response to the drug.  Side effects are usually temporary, but you should report them to your doctor if they are alarming or if they continue.  Your doctor might want to reduce the dosage or discontinue the drug if you experience any of these symptoms: blurred vision, clumsiness, unsteadiness, confusion, dizziness or fainting (especially in a hot tub or sauna), drowsiness (severe), hallucinations, increased heart rate (more common among the elderly), irritability, memory loss, nausea, skin changes (unusual warmth, dryness, redness) (Cram, Schechter & Gao ’09: 54).

The antiviral medication amantadine (Symmetrel) is sometimes used to treat the flu, but it is also the most readily available cure for the Parkinsonlike extra-pyramidal side-effects of antipsychotic drugs.  The anti-Parkinson’s effects of this drug were discovered by accident when it was used to treat influenza in people who happened to have PD.  The drug may be used alone or in combination with other anti-Parkinson drugs such as anticholinergics or levodopa.  Amantadine has been found to decrease involuntary movements (dyskinesia) improving muscle control and reducing stiffness and shakiness, in some PD patients.  Scientists theorize that amantadine works by stimulating dopamine receptors in the brain. Side effects are usually temporary, report them to your doctor if any of the following occur: blurred vision, constipation or diarrhea, hallucinations, memory loss, mood changes (depression, thoughts of suicide, attempts at suicide, agitation, anxiety, nervousness, irritability), nightmares, other sleeping problems, if this drug stops working, it might start working again after being discontinued for a while (Cram & Schechter & Gao ’09: 55).

Enzymes are molecules that increase the rates of chemical reactions, which convert one substance into another.  You probably encounter enzyme-containing products every day, in laundry products that act on blood or fat stains, or in meat tenderizers that break down proteins.  Enzyme inhibitors slow or block enzyme activity.  In treating Parkinson’s disease symptoms, enzyme inhibitors keep your PD drugs from “breaking down” before they reach the brain, or from breaking down too fast once they reach the brain.  There are two major types of enzyme inhibitors - monoamine oxidase type B (MAO-B) inhibitors, and catechol-O-methyltransferase (COMT) inhibitors.  MAO-B inhibitors work by blocking the MAO-B enzyme, which “breaks down” dopamine within the brain.  The goal is to keep dopamine at its brain receptors as long as possible before being broken down by MAO-B.  The MAO-B inhibitors prescribed for Parkinson’s disease are selegiline (Eldepryl, Deprenyl) selegiline hydrochloride (Zydis selegiline) and rasagiline (Azilect).  Taken early in the disease, selegiline may reduce symptoms and delay the need to take levodopa for several months.  The drug may also be used with levodopa to smooth out motor functions and to prolong “on” time.  Some researchers theorize that selegiline may actually slow the progression of PD by protecting neurons in the brain, however, this has not been proven.  Evidence based guidelines issued by the American Academy of Neurology (ANA) and the Movement Disorder Society (MDS) conclude that there is insufficient evidence to show that the drug works to protect the brain of PD patients.  Like selegiline, rasagiline, sold as Azilect, prevents the enxyme MAO-B from breaking down dopamine, thus prolonging the availability of dopamine at the brain’s receptors.  Doctors may prescribe rasagiline early on as monotherapy, while the brain is still producing dopamine, and later in the disease to improve the effectiveness of levodopa.  The possible side effects of MAO-B inhibitors include nausea, insomnia, hallucinations or confusion, and orthostatic hypotension, which is dizziness caused by a drop in blood pressure when you rise form a chair or bed.  People taking certain antidepressants may not be good candidates for MAO-B inhibitors, the combination of the drugs may cause high blood pressure.  Patients are also asked to avoid certain types of cheese, fermented meats, and fermented soy products.  The amino acid tyranine in these foods can cause adverse reactions (Cram, Schechter & Gao ’09: 56, 57).

Catechol-O-methyl transferase (COMT) is an enzyme that breaks down levodopa before it reaches the brain.  Used in combination with levodopa, COMT inhibitors prevent this chemical action, “protecting” levodopa until it gets inside the brain, where it is converted into dopamine.  The COMT inhibitors prescribed for Parkinson’s disease are entacapone (Comtan) and tolcapone (Tasmar).  Sold as Comtan, entacapone, is believed to be the safer of the COMT inhibitors and is more commonly prescribed than tolcapone.  As mentioned earlier, the combination drug Stalevo contains entacopone along with levodopa and carbidopa.  Tolcapone, solde by the brand name Tasmar, may be prescribed in combination with Sinemet, making the transition from “on and off” periods smoother.  It may take several months to realize the full benefit of tolcapone.  Therapy with tolcapone may, result in a smooth response to Sinemet, decrease “wearing-off periods, prolong the action of dopamine, allow up to a 25 percent reduction in the dosage of levodopa, prolong blood and brain levels of levodopa, reduce levels of potentially damaging free radicals, allow a reduction in the dosage of dopamine agonists in combination therapy, improve balance and motor activities, and act as a stimulant and reduce feelings of fatigue.  In rare cases, tolcapone has caused serious (sometimes fatal) liver problems.  Therefore, this medication should be used only in carefully selected patients, tested for liver function.  Side effects are usually temporary, but you should report them to your doctor if, there are signs of liver damage, such as dark urine, light colored stools, chronic nausea, loss of appetite, abdominal tenderness, feeling especially drowsy, sluggish, tired or weak, yellow eyes of skin, agitation, behavioral or mood changes (irritability), chest pain, confusion, dizziness or lightheadedness when getting up form a lying or sitting position, drowsiness, fever or chills, hyperactivity, muscle cramps, spasms, pain, stiffness, trembling, jerking, sore throat, twitching, twisting, or other unusual body movements, or urinary problems (bloody, cloudy, or brighter yellow or orange urine, difficult, frequent or painful urination. 

Rivastigmine, who brand name is Exelon, is a cholinesterase inhibitor used to treat a person who has both Alzheimer’s disease and Parkinson’s disease.  The brain chemical acetylcholine (Ach) helps the brain work better, Parkinson’s disease reduces the brain’s supply of this chemical.  Rivastigmine slows the breakdown of acetylcholine, helping PD patients think more clearly.  The side effects of Rivastigmine are usually temporary but report to your doctor, seizure sand signs of shock (enlarged pupils, irregular breathing, fast, weak pulse) are medical emergencies.   Other potential side effects include diarrhea or constipation, dizziness, fainting, excessive saliva (mouth watering) excessive sweating, fatigue, hallucinations, nausea, vomiting, stomach pain or cramping, or trouble sleeping.  On rare occasions PD patients experience dangerous drug-allergy reactions such as hives, itching, rash, swelling of the face, lips tongue and/or throat, or difficulty in breathing or swallowing.  An allergic reaction is a medical emergency.  Call 9-1-1 (Cram, Schechter & Gao ’09: 60, 61).

Neurosurgery to treat PD symptoms was first performed in the 1930s and was fairly common until the 1960s and the development of l-dopa.  Surgery is still an option for those who can’t take l-dopa or other anti-Parkinson drugs, or who have severe motor symptoms, rigidity, bradykinesia (slowness of movement), akinesia (absence of movement) or tremor – despite drug treatment. A neurosurgeon should be a board-certified neurosurgeon who is experienced in the procedure and who is a fellow in the American College of Surgeons. The four types of surgical procedure for PD are deep-brain stimulation, pallidotomy, thalamotomy, and neural implants (Cram, Schechter & Gao ’09: 64, 70).  
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Deep-brain stimulation surgery is where a neurosurgeon implants an electrode into that area of the brain, either the sub-thalamic nucleus (STN) or the internal globus pallidus (GPi).  A wire beneath the skin connects the electrode to a battery-operated neuro-stimulator (similar to a heart pacemaker implanted into your chest.  The neuro-stimulator, which is programmed by your surgeon, sends pulses to the electrode that block the abnormal nerve signals and thus relieve PD symptoms.  The patient will receive a controller so they can turn the device on and off and make certain adjustments, if necessary.  The response to surgery will be only as good as the best response to levodopa.  Deep-brain stimulation is painless (amazingly, the brain itself is insensitive to pain) and is the most common surgical procedure for treating PD symptoms.  It is actually two operations performed consecutively, one to implant the electrode in the brain, and the second to implant the neurostimulator and battery pack in your chest.  It is necessary for you to be awake and to communicate with the surgeon during the first operation.  The battery will last several years- the newest models up to ten years, before a new one must be inserted via a minor surgical procedure.  And unlike other forms of brain surgery for PD, deep-brain stimulation is reversible. Deep-brain surgery is not effective for everyone.  Patients who received little or no relief from levodopa/carbidopa will likely not benefit from this surgery.  Good candidates for deep-brain stimulation have benefited from levodopa/carbidopa therapy and these drugs are losing their effectiveness.  The patient needs to be physically and mentally able to undergo the operation (Cram, Schechter & Gao’09: 64, 70, 65, 66, 67).

First introduced in the 1940s, pallidotomy involves inserting a probe in the brain and destroying a part of the brain tissue called the globus pallidus, which is involved in the transmission of brain signals for movement.  A successful pallidotomy can improve gait and reduce or eliminate tremors, slowness of movement, abnormal movements, stiffness, balance difficulties and freezing.  PD patients who do well following a pallidotomy take less l-dopa or are able to take it with better results.  During pallidotomy, a halo frame is placed over the head of the patient.  A picture of the brain is taken by MRI or CT scan.  Under local anesthesia the patient is able to describe sensations as the surgery progresses.  A larger metal frame, or stereotactic frame, is placed over the halo frame to guide the insertion of a probe deep into the globus pallidus and the surgeon drills a small hole in the skull.  Once the probe is in the proper position, the doctor applies an electrical current through the probe into the pallidum, lesioning it.  If the surgery works well, the patient’s abnormal movemetns disappear immediately.  Often, the tremors as well as the slowness and rigidity subside.  Some surgeons believe that the globus pallidus should be lesioned on both sides of the brain for best results.  Others contend the procedure should be performed only on one side.  It’s clear that bilateral procedures carry greater risk.  At this time, most authorities do not recommend the two-sided procedure (Cram, Schechter & Gao ’09: 67).
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Thalamotomy destroys a small portion of the thalamus, a message-relay station deep inside the brain.  When performed on one side of the brain, a thalamotomy often relieves severe tremors on the opposite side of the body.  First introduced in the 1940s, thalamotomy gained favor because it reduced PD tremors more effectively than did pallidotomy.  New surgical techniques have made the procedure safer, however it is not without possible complications such as convulsions or seizures, disturbances in gait and balance, severe speech and swallowing difficulties, especially when the thalamotomy has been performed on both sides of the thalamus, problems with memory, bleeding into the brain (mortality less than 1 percent).  About 60 percent of PD patients experience tremor.  Of this group, about 10 percent suffer from disabling tremor and stand to gain the most from the surgery.  This procedure may be an option if you are experiencing tremor not relieved by PD drugs, are unable to carry out the activities of daily living, and are disabled occupationally or socially (Cram, Schechter & Gao ’09: 69, 70).
Although both pallidotomy and thalamotomy have been made safe and more effective with the use of imaging techniques such as MRI and CT scans and frames, the procedures still carry risks of potentially serious complications such as stroke caused by bleeding from damaged blood vessels, confusion, sleepiness, weakness of facial muscles, weakness of arm and leg muscles, speech difficulties, problems swallowing, personality changes, problems concentrating, increase in appetite and weight gain, visual problems, including partial vision loss or (rarely) blindnesss, and balance problems when walking.  Candidates for pallidotomy and thalamotomy are severely disabled and have failed to respond to all anti-Parkinson medication, are unable to take anti-Parkinson medications, or if medications are ineffective or worsen symptoms, are younger than age seventy, are mentally competent, have a tremor, abnormal movements (dyskinesias) and motor fluctuations, and are in good general health (Cram, Schechter & Gao ’09: 67, 68, 69).  It is impossible to remove a little bit substandard brain tissue in the middle of the brain without causing as much or more damage and scar tissue. 

In the 1980s, neurosurgeons in Sweden and China tried transplanting bits of live brain tissue from aborted fetuses into the brains of PD patients.  The idea was that if these cells “took hold” they might make the brain produce more dopamine.  However, success with this procedure has been slow, and moral controversy has risen to a long-standing ban on fetal-tissue research.  The ban was lifted in 1993, making further exploration of this surgery possible.  Still there are plenty of unanswered questions and the surgery is considered experimental.  It will likely be ten or more years before neural implants produce any real hope for treatment. Research shows that PD affects the autonomic nervous system.  As a result, the disease inhibits agility and the capacity to move freely, impairing the ability to express emotions, causing incontinence and bowel problems and shrinking unused muscles.  Most women with PD have undergone or are undergoing menopause.  Fluctuations in the female hormones progesterone and estrogen may make some anti-Parkinson’s medication work less effectively or quit working altogether.   For most women, the problems occur just before menses every month.  Postmenopausal women, too may experience hormone fluctuations that produce similar problems with anti-Parkinson’s medication. More than 90 percent of people with PD live at home with loved ones.  Falls are the most common cause of accidental injury in the home.  Though caregiving is an expression of love, it is also frustrating, lonely, isolating and at times overwhelming, even for the strongest and most dedicated people (Cram & Schechter ’09: 70, 98, 99, 100, 104, 109, 119, 120). 

Regular exercise is one of the most important self-help strategies for coping with PD.  A study at Emory University School of Medicine in Atlanta, Georgia, found that both stretching exercise and aerobic exercise are helpful for those with PD.  Study participants walked or ran forty minutes per day three times a week for twelve weeks.  At the end of the trial, their cardiovascular fitness improved by more than 30 percent, their motor function improved by 22 percent and their movement time improved by 37 percent. Exercise will improve balance, help you overcome gait problems, strengthen particular muscles and improve speech and swallowing.  If exercising vigorously enough to work up at least a light sweat, one may feel better emotionally and improve symptoms of depression, because exercise releases endorphins, the body’s own “feel-good” chemicals.  Perhaps most important, a regular exercise program may help the patient to feel more in control with a sense of accomplishment (Cram, Schechter & Gao’09: 72). 

3.6 Brain Cancer
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Brain tumors make up only 2 percent of all cancer cases in the United States.  In the United States, primary tumors of the central nervous system (CNS) occur with an annual incidence of 11,000 to 13,000 cases or about 5 per 100,000 population.  About 100,000 new cases of brain tumors are diagnosed each year, and more than 300,000 Americans currently live with a brain tumor.  About 13,000 Americans die of a malignant brain tumor each year.  In 2009, it cost an average of about $7,000 per month to treat a patient with a malignant brain tumor in the  United States.  Many brain tumors shorten life, reduce productivity , and impose a major burden on the patient and their family.  The 5-year survival for all CNS tumors approaches 15% to 20%, but 75% of patients die within the first year after diagnosis, leading to approximately 9,000 deaths per year.  These figures are similar to incidence and death data for acute myelocytic leukemia (12,000 cases/10,000 deaths), ovarian cancer (18,000 cases/ 12,000 deaths) and esophageal cancer (10,000 cases/9,000 deaths).  Primary brain tumors are the second most common malignancy after leukemia for children and young adults to age 35 years, but they occur 10 to 20 times more frequently in adults over age 35 years, with peak incidence at ages 60 to 65.  
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Metastases from a cancer somewhere else in the body make up about half of all brain tumors.  These are called secondary brain tumors.  Cancer of the lung, breast, and kidney are common culprits of these secondary tumors.  Tumors that arise from intrinsic brain tissue are called primary brain tumors.  Among these, benign tumors such as meningiomas and neurofibromas make up 20 percent of intracranial and spinal tumors.  Gliomas, which are cancers of the supporting cells of the brain, make up the remaining 30 percent of brain tumors.  Malignant gliomas, called glioblastoma multiforme, comprise about half of all gliomas.  Gliomas can occur in various brain tissues as astrocytoma, oligodendroglioma, optic nerve glioma, ependymoma, brainstem glioma or craniopharyngioma. Brain cancers are more frequent in older people, and men are affected more than women.  Meningiomas are an exception and affect women more than men.  Pituitary adenoma, Schwann cell tumors of the nerve sheath and medulloblastoma can also occur.   In adults, men have a slightly higher (by 10%-20%) incidence rate than women, except for meningiomas and schwannomas, which occur more commonly in women.  Eighty to ninety percent of CNS tumors occur within the cranial vault, that is, are "brain" tumors.  Of the 10% to 20% that arise in the spinal axis, approximately 50% are meningiomas or schwannomas, 15% are ependymomas and 10% are astrocytomas (Hamilton '90: 332).  
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Children have very different tumors from those that occur in adults.  Of the pediatric tumors, 80% of medulloblastomas, 90% of brain stem gliomas and essentially 100% of optic gliomas occur by age 15 years.  Most pineal germinomas occur within 10 years of puberty, but also account for the majority of brain tumor in infants less than 2 months old.  Two thirds of childhood tumors are infratentorial (cerebellar, midbrain, brain stem), whereas almost all adult tumors are supratentorial, and three quarters are found in frontal, parietal or temporal lobes (Hamilton '90: 332).  Glioblastoma multiform is the most malignant type of tumor.  The cancer spreads rapidly through the brain.  Astrocytoma is less malignant, meaning slower growing.  Oligodedroglioma, ependymoma, are increasingly less malignant.  Meningioma is generally a benign tumor, meaning that it is very slow growing and does not send tentacles of cancer cells to invade the brain, they usually arise outside the brain in the skull and slowly expand, pressing the normal brain out of its way  Medulloblastoma is a very malignant tumor of childhood, generally occurring in the cerebellum, at the back of the brain.  Pituitary tumors are derived from several types of hormone-secreting cells in the pituitary gland, which lies beneath the center of the brain and just above the nasal cavity, they are usually benign, but may impinge on the optic nerve and cause a blind spot.  Craniopharyngioma is a benign cyst that forms in the region of the pituitary gland and slowly expands as fluid accumulates in its cavity, but does not secrete hormones.  Neurinoma (also called neurofibroma, neurilemoma, and schwannoma) is a tumor that arises from Schwann cells, the peripheral and cranial nerve cells that form myelin sheaths around axons.  An acoustic neurinoma, which causes progressive deafness in one ear, arises from the acoustic nerve that carries hearing messages from the inner ear to the brain, if it gets large enough, it will eventually press on the cerebellum and produce unsteadiness of the limbs (ataxia) on the same side as the tumor.  Headaches are a an early symptom in about one-third of brain tumor patients.  Vomiting appears in about one-third of patients.  It is more frequent with tumors of the posterior fossa.  The occurrence of focalized or generalized seizures is the other major manifestation of cerebral tumor.  They have been observed, in carious series, in 20 to 50 percent of all patients with cerebral tumors (Adams & Victor '89: 522, 523).  

Symptoms of Central Nervous System Tumors

	Finding
	% as First Symptom
	% at Diagnosis

	Seizure
	35-40
	50-55

	Headache
	35-55
	50-70

	Personality/behavior change
	15-30
	25-50

	Change in level of consciousness
	5-10
	25-35

	Motor weakness
	10-40
	45-60

	Sensory changes
	5-15
	15-35

	Speech changes
	10-30
	25-35

	Visual changes
	5-25
	25-35

	Papilledema
	-
	50

	Vomiting
	5-10
	10-30


Source: Hamilton '90: Table 39-2; Pg. 335

Symptoms from CNS tumors may develop insidiously over years, or they may evolve rapidly over days to weeks.  Findings can be seizure, headache, personality change, change in consciousness, motor weakness, sensory changes, speech changes, visual changes, papilledema or vomiting.  Although a more rapid onset of symptoms often implies a more aggressive tumor, it may simply reflect that a slowly growing tumor has reached a critical mass.  Seventy-five percent of patients with higher grade gliomas will be diagnosed within 6 months of the onset of symptoms; the most children with medulloblastoma experience 3 to 4 months of symptoms before diagnosis.  Autopsy series usually reveal a higher incidence of brain tumors than do clinical series.  Infants and children usually present with symptoms secondary to hydrocephalus and cerebellar dysfunction.  The classic triad of symptoms in children with medulloblastoma is headache (60% to 70%), vomiting (80%-90%) and gait disturbance (80% to 90%); abdominal pain of an uncertain etiology may accompany these symptoms.  The headache usually occurs in the early morning and may awaken the patient.  Vomiting may accompany the headache and usually is without nausea.  Later, progressive clumsiness, ataxia of gait, nystagmus and inability to sit without support may develop, associated with irritability, decreasing attention span and squinting or complaints of diplopia.  Pineal germ cell tumors typically present in an adolescent with diabetes insipidus and delayed sexual development (Hamilton '90: 334, 335).
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The primary diagnostic test is neuro-imaging with computed tomography (CT) with contrast material.  Magnetic resonance imaging (MRI) is complementary in many cases and may supplant CT. CT assists in the differential diagnosis, the determination of the patient's prognosis, the operative planning, and the evaluation of the response to treatment.  CT also provides clues to the histology of a tumor from the location; the presence or absence of necrosis, cysts, and calcium; and the character of the contrast enhancement.  A broad dural-based, enhancing lesion is probably a meningioma, a multi-lobular frontal, ring-enhancing lesion with surrounding edema is probably a glioblastoma; a central uniformly enhancing lesion that has "disappeared" on subsequent CT after steroids are started is probably a primary CNS lymphoma, and a hypo-dense infiltrative lesion that does not enhance even with "double-dose" contrast is probably a low-grade astrocytoma.  The presence and pattern of calcium in a lesion (as seen on non-contrast scans) provides further clues and suggests a more slowly growing lesion.  The differential diagnosis also includes metastatic neoplasm, direct extension of head and neck mass, abscess, infarct, or vascular lesion.  MRIs can demonstrate low-grade astrocytomas more distinctly but is unable to differentiate tumor margins from the surrounding water density caused by interstitial edema as can the CT.  For spinal cord tumors, myelography is required with injections above and below the lesion(s) if complete CSF blockage is present.  CSF should be obtained for cytology and bacterial culture.  A chemical arachnoiditis is not uncommon after myelography and the use of phenothiazines and related antiemetics must be prohibited for 24 to 48 hours because of the risk of inducing seizures, postmyelography nausea and vomiting that can be managed with sedative doses of barbiturates or antihistamines.  One third of cases of medulloblastoma disseminate to CSF, bone or soft tissue.  Ependymomas and germinomas also disseminate in the CSF.  For germ cell tumors, serum and CSF apha-fetoprotein (AFP) and human choirionic gonadotropin (beta-HCG) levels should be determined and followed for response to therapy (Hamilton '90: 336-338).

For patients with a CNS tumor, the overriding prognostic factor is tumor location. Tumors in or near the brain stem have the worst prognosis.  Within the cranium, tumors in the occipital lobe have the best survival, probably because the occipital lobe can accommodate some tumor growth without compromise of life-sustaining function while the visual changes produced by a lesion are alarming enough to prompt relatively early medical attention.  Spinal lesions are associated with significant morbidity from spinal cord injury but have good survival after local control of the tumor.  For gliomas, tumor grade, patient age, the presence or absence of seizures as an early symptom, and the extent of surgery are significant prognostic variables.  These variables should be noted when assessing reports of treatment results.  Median survival relative to tumor grade are as follows: 5 to 7 years for Grade I, 2.5 to 3 years for Grade II, 1.5 to 2 years for Grade III, and 1 year or less for Grade IV.  For the highest grade tumors, median survival for adults less than 40 years old ranges from 40 to 70 weeks, for those aged 50 to 60 years, 30 to 50 weeks; and for those over 6 years of age, 18 to 30 weeks.  Seizures as a presenting symptom are a positive prognostic sign for gliomas.  Seizures occur in approximately 45% of patients with lower grade tumors and in 25% of those with higher grade tumors, and mostly ensure prompt medical attention.  There is no accepted staging system for CNS tumors (Hamilton '90: 338, 339).  Metastatic brain tumors require chemotherapy, often combined with radiotherapy, more benign brain tumors, such as astrocytomas and ependymomas are better candidates for surgery. 
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Complete resection of low-grade tumor (low-grade astrocytomas (Kernohan grades I and II) can be considered curative, with no further treatment necessary.  However, recurrence after 2 to 25 years is not unusual.  Gamma Knife® and CyberKnife® machines are particularly good at aiming the radiation only at the area of each metastasis.  Radiation treatment however infrequently gives rise to coagulation necrosis of the white matter of the brain, occasionally brain stem and the teeth, lasting from 3 months to 3 years post treatment.  Immunotherapy includes high-dose intravenous immunoglobulin (IV Ig); high does steroids such as prednisone and chemotherapy- like drugs such as cyclophosphamide (Cytoxan).  However, this caused hives, diabetes and baldness respectively (Bradley '09: 190-193).  The response of CNS tumors to treatment varies widely.  The histologically benign tumors can often be resected for cure.  Individual malignant tumors may have the potential for cure.  Cure rates of 20% to 25% have been reported for medulloblastomas.  Low-grade gliomas have been observed to show minimal growth for 15 to 20 years with no treatment.  Prolonged survival and apparent cure have been achieved in rare patients with glioblastoma.  But, in general, treatment of CNS tumors only delays inevitable progression.  The potential surgical options are biopsy, subtotal/ de-compressive resection, gross total resection, curative resection (e.g. frontal or temporal lob amputation), and temporizing procedures (e.g. ventriculostomy drainage).  Occasionally, a palliative de-compressive craniectomy or laminectomy is the only reasonable surgical approach.  Malignant lesions are rarely curatively resected, but the histologically benign tumors are frequently successfully resected without subsequent recurrence.  The surgical laser, used in conjunction with the operating microscope, allows extensive resections with minimal traction or manipulation of normal tissues.  In experienced hands, perioperative mortality is about 1%.  Surgery in the posterior fossa and in the elderly may reach mortality levels of 5%.  Common postoperative complications include wound infection (1%), hemorrhage (2%), CNS edema (6%), lower extremity phlebitis and deep vein thrombosis (2%), and urinary tract infection (8%). 
Incompletely resected low-grade tumors may be treated postoperatively with 5000 cGy to 5500 cGy limited-field radiation with the option to withhold radiation until the first evidence of progression.  A 5-year survival of 30% to 40% and a median survival of 3.5 years can be anticipated with surgery and radiation.  All patients with higher grade gliomas (glioblastoma [Kernohan grades III and IV]) should receive postoperative radiation to approximately 6000 cGy in 180 to 200 cGy fractions delivers as a 4500 cGy whole brain plus 1500 cGy tumor boost, or as 6000 cGy to the tumor volume plus a 2 cm to 3 cm margin. Ependymomas are radiosensitive tumors and 5 year survival improves from 2% with surgery alone to 50% with surgery plus radiation (Hamilton '90: 338, 339, 342).  Radiation therapy is the primary therapeutic modality after surgery for CNS tumors, including incompletely resected and recurrent benign tumors.  Radiation generally should start within 2 weeks of surgery.  Usual therapeutic dose ranges are 50 Gy to 60 Gy for cranial irradiation and 45 Gy to 50 Gy for spinal irradiation in 1.8 Gy to 2 Gy fraction per day over 5 to 6 weeks.  Young children receive doses that are 10 Gy less.  The acute, transient side-effects of cranial radiation are skin reactions, decreased auditory acuity, lethargy, and mild malaise.  Acute effects from spinal cord treatment depend on the normal organs that lie within the radiation port.  The extent of hematological toxicity is usually limited with cranial radiation alone but is pronounced with cranio-spinal radiation, especially in adults, in whom the reduction of marrow reserve is prolonged.  Demyelination and vascular changes can be noted and effects on intellect and learning may be evident with lower therapeutic doses, although radiation necrosis and radiation myelopathy are uncommon with doses of less than 45 Gy to 50 Gy.  Necrosis of neural tissue may occur 6 to 9 months after treatment and may mimic tumor recurrence, presenting as an expanding, ring-enhancing mass.  The mass may resolve over several  months with or without steroids or may require removal for decompression (Hamilton '90: 339, 340).  Radiation therapy is quickly fatal in patients whose cancer was caused by radiation exposure.

CNS Tumor Frequency, Median Age, Survival and Treatment

	Tumor Type
	% of All CNS Tumors
	Average Age of Diagnosis
	Median Survival with Treatment
	Treatment

	Malignant Glial Tumors
	
	
	
	

	Astrocytoma (Kernohan Grades I and II) and 
	10-15
	35-40
	2.5-3.5
	Methotrexate (oral) or 5-fluorouracil. Complete resection curative.  Incompletely resected tumors irradiated with 50Gy to 55Gy.

	Glioblastoma (Kernohan Grades III and IV)
	50-55
	50-55
	1-1.5
	Postoperative radiation to approximately 60 Gy in 1.8 to 2 Gy fractions delivers as a 45 Gy whole brain plus 15 Gy tumor boost, or as 60 Gy to the tumor volume plus a 2 cm to 3 cm margin.  BCNU, 60 mg to 80 mg/m2/ for 3 days (total: 180 mg to 240 mg/m2) every 6 weeks, or lomustine (CCNU), 110 mg to 130 mg/m2 orally every 6 weeks or every 6-week combination CCNU, 110 mg/m2 orally on day 1, procarbazine, 60 mg/m2 for 14 days (days 8 to 21), and vincristine, 2 mg intravenously on days 8 and 29.  Treatment for up to 1 year after maximal tumor response is recommended.  Cisplatin, 100 mg/m2 every 3 to 4 weeks, is an alternative therapy.  

	Oligodendroglioma
	2-5
	25-35
	2-3
	Methotrexate (oral) or 5-fluorouracil. Complete resection curative.  Incompletely resected tumors irradiated with 50Gy to 55Gy.

	Ependymoma
	2-5
	20-25
	1.5-2.5
	Radiosensitive tumors. 5 year survival improves from 2% with surgery alone to 50% with surgery plus radiation

	Adult Nonglial Malignant Tumors
	
	
	
	

	Primary CNS lymphoma (microglioma)
	1-2
	
	1-1.5
	Dexamethasone, 10 mg initially, and 4 mg every 6 hours orally or intravenously.  For spinal cord compression doses equivalent to dexamethasone, 50 mg per day Oral methotrexate. Oral therapy.  PCV combination plus steroids or vincristine, 1.5 mg/m2  intravenously weekly, doxorubicin (Adriamycin), 75 mg/m2 intravenously on days 1 and 22, and prednisone, 40 mg/m2 for 21 days, repeated every 6 weeks (APO) for 1 to 2 years or standard CHOP lymphoma chemotherapy.  Additional intrathecal therapy with methotrexate or cytarabine (ara-C) may be needed for CSF seeding.  

	Malignant meningioma (sarcomatous/angioblastic)
	<1
	50-60
	<1
	Poorly responsive to surgery alone.  Radiation of 50 Gy to 60 Gy. Doxorubicin (Adriamycin) and other "sarcoma regimens".  

	Malignancies of Childhood
	
	
	
	

	Medulloblastoma
	1-2
	5-8
	4-5
	Oral methotrexate.  Craniospinal radiation of 45 Gy to 50 Gy to the posterior foss and cervical cord, 35 Gy to the surpratentorium and 35 Gy to 40 Gy to the spinal axis.  Vincristine-based combaintion chemotherapy such as the PCV combination, MOPP with or without prednisone or vincristine, CCNU plus intrathecal methotrexate.

	Germinoma (pineal)
	<1
	10-20
	5-6
	Germ cell tmors are radiosensitive; resection may be unnecessary.  Radiation to 50 Gy to 60 Gy is reported to produce up to 60% 5 year survival.  Standard vinblastine, bleomycine, cisplatin germ cell treatment.

	Brain stem glioma
	1-2
	7-10
	<1
	Methotrexate (oral) or 5-fluorouracil. Complete resection curative.  Incompletely resected tumors irradiated with 40Gy to 45Gy. BCNU, 60 mg to 80 mg/m2/ for 3 days (total: 180 mg to 240 mg/m2) every 6 weeks, or lomustine (CCNU), 110 mg to 130 mg/m2 orally every 6 weeks or every 6-week combination CCNU, 110 mg/m2 orally on day 1, procarbazine, 60 mg/m2 for 14 days (days 8 to 21), and vincristine, 2 mg intravenously on days 8 and 29.  Treatment for up to 1 year after maximal tumor response is recommended.  Cisplatin, 100 mg/m2 every 3 to 4 weeks, is an alternative therapy.

	Low-grade tumors: optic glioma, cystic cerebellar astrocytoma, juvenile pilocytic astrocytoma
	<1
	5-10
	>10
	Benign lesions treated with surgery alone even at recurrence.

	Histologically Benign Tumors
	
	
	
	

	Meningioma
	15-20
	50-60
	>5-10
	Rarely recur if completely resected.  Radiation to incompletely resected lesions.  

	Schwannoma (acoustic neuroma)
	2-5
	40-50
	>5-10
	Rarely recur if completely resected.  Radiation to incompletely resected lesions.  

	Pituitary adenoma
	5-10
	4--45
	>5-10
	Focal radiation alone or surgery with radiation for incompletely resected tumors.  

	Craniopharyngioma
	1-2
	8-15
	>5-10
	Resection followed by radiation.


Source: Hamilton '90: Table 39-1; Pg. 333

For the majority of brain tumors, gliomas, chemotherapy produces meaningful responses in only about 20% of patients, but there appears to be a survival advantage for the use of various chemotherapies with surgery and radiation compared with surgery and radiation alone. Chemotherapy administered at the end of radiation, or, in patients over 45 years of age, at the first sign of progression include BCNU, 60 mg to 80 mg/m2/ for 3 days (total: 180 mg to 240 mg/m2) every 6 weeks, or lomustine (CCNU), 110 mg to 130 mg/m2 orally every 6 weeks or every 6-week combination CCNU, 110 mg/m2 orally on day 1, procarbazine, 60 mg/m2 for 14 days (days 8 to 21), and vincristine, 2 mg intravenously on days 8 and 29.  Treatment for up to 1 year after maximal tumor response is recommended.  Careful pulmonary monitoring is necessary for cumulative BCNU doses greater than 1000 mg to 1500 mg/m2.  Cisplatin, 100 mg/m2 every 3 to 4 weeks, is an alternative therapy.  In addition to the previously mentioned drugs given alone or in combination, high-dose methotrexate (oral) or 5-fluorouracil (ointment) are options for recurrent disease.  CNS lymphoma is primarily treated with radiation therapy.  Optimal chemotherapy has not been defined, however, the PCV combination plus steroids or vincristine, 1.5 mg/m2  intravenously weekly, doxorubicin (Adriamycin), 75 mg/m2 intravenously on days 1 and 22, and prednisone, 40 mg/m2 for 21 days, repeated every 6 weeks (APO) for 1 to 2 years or standard CHOP lymphoma chemotherapy.  Additional intrathecal therapy with methotrexate or cytarabine (ara-C) may be needed for CSF seeding.  Malignant meningiomas are local invasive and poorly responsive to surgery alone.  Radiation of 50 Gy to 60 Gy is recommended. Doxorubicin (Adriamycin) and other "sarcoma regimens" may be useful.  Medulloblastoma is a radiosensitive tumor.  After resection of 80% to 100% of visible tumor and radiation, 20% of patients will be cured, whereas with surgery alone, average survival is 12 months.  Craniospinal radiation is recommended with doses of 45 Gy to 50 Gy to the posterior fossa and cervical cord, 35 Gy to the supratentorium and 35 Gy to 40 Gy to the spinal axis.  The need for chemotherapy is unclear, treatment is effective with vincristine-based combination chemotherapy such as the PCV combination, MOPP with or without prednisone or vincristine, CCNU plus intrathecal methotrexate.  CNS germ cell tumors are radiosensitive tumors, and extensive resection may be unnecessary.  Radiation to 50 Gy to 60 Gy is reported to produce up to 60% 5 year survival.  Metastatic disease or recurrence may respond well to standard vinblastine, bleomycine, cisplatin germ cell treatment.  Low-grade pediatric tumors, optic gliomas, juvenile, pilocytic gliomas and cystic cerebellar astrocytomas are usually considered to be benign lesions and are treated with surgery alone even at recurrence.  Of the histological benign tumors, meningiomas and schwannomas will rarely recur if completely resected.  Radiation to incompletely resected lesions will reduce recurrence from 75% to 33%.  Pituitary tumors may be successfully treated with focal radiation alone or surgery with radiation for incompletely resected tumors.  The surgical approach achieves immediate decompression of the optic chiasma and provides a histologic diagnosis.  Craniopharyngiomas are usually approached with conservative resection followed by radiation (Hamilton '90: 341-343).       

Except in the treatment of CNS lymphoma, steroid administration has no cytologic effect on brain tumors, but by reducing tissue edema, steroids make a major impact on symptoms and may be life-saving.  Doses equivalent to dexamethasone, 10 mg initially, and 4 mg every 6 hours orally or intravenously, are given.  For impending spinal cord compression doses equivalent to dexamethasone, 50 mg per day, are recommended.   Steroids may influence CT scans.  Reduction of steroids can begin 7 to 14 days.  Patients who receive steroids for longer than 4 to 6 weeks should be considered to have a suppressed pituitary-adrenal axis and should be advised that for up tot 1 year after stopping steroids, replacement therapy should be given in the even of serious illness or surgery.  Approximately half of patients will have seizures as part of their presenting symptomatology.  They are usually successfully managed with phenytoin 300 mg to 400 mg daily in single or divided doses, and/or phenobarbital 90 mg to 180 mg daily.  Post-operatively most patients receive seizure medication for 6 to 12 months, at which time, if they have been seizure free, medication withdrawal can be considered (Hamilton '90: 341, 342).
There are reports of rare familiar occurrences of gliomas.  Von Recklinghausen's disease has been associated with astrocytomas optic gliomas, meningiomas and central and peripheral schwannomas.  Tuberculosis patients have developed astrocytomas and other tumors.  Patients with basal cell nevus syndrome develop medulloblastoma in 20% of cases.  Partial or complete deletion of chromosome 22 is sometimes seen in meningioma samples, monosomy 22 has also been observed as a common pattern in glioblastoma multiforme tissue along with monosomic sex chromosome and trisomy 7.  Patients who received cranial radiation for tinea capitis suggest a higher number of cases of meningiomas than expected.  Gliomas and other malignant histologies have been reproduced in test animals with various compounds administered intracranially and systemically, including ethyl and methyl – nitrosourea, methylcholanthrene, benzpyrene, pyridylediethyltriazens, and vinula chloride.  CNS tumors have been induced in animals, including primates, with viruses such as Rous sarcoma virus, Simian virus-40 and human papillomavirus (Hamilton '90: 333, 334).  For the treatment of human papillomavirus there are two cremes to choose from – Podofilox or Condylox and Imiquimod or Aldara.  Primary care of brain cancer patients should be doxycycline 100 mg once a day, or Clindamycin (Cleocin) for children under age 8 to treat methicillin resistant Staphylococcus aureus, hydrocortisone crème or IV for aspergillosis, and methotrexate 7.5 mg once a week for rheumatism.
3.7 Birth Defects
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 (Song & Goldsmith '04: 370, 377, 380). Almost 80% of congenital malformations are genetic in origin and there is an increased risk of recurrence in future children (Muscari '01: 245, 246).   Mendelian genetic disorders are divided into autosomal dominant and autosomal recessive traits.  Autosomal dominant diseases are von Willebrand's disease, neurofibromatosis, Marfan syndrome, adult polycystic kidney disease, Huntington's disease, tuberous sclerosis, osteogenesis imperfecta tarda, familial hypercholesterolemia; 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).  
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.  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).  
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.  
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.  Trisomy of chromosome 18 (Edward's syndrome) occurs in about 1 in 4500 -8,000 births causing profound psychomotor and mental retardation, multiple organic abnormalities, spasticity, webbed neck, low-set ears and the second finger overlays the third.  The majority of these infants die in their first year, less than 10% survive 1 year (Wiederhort ’88: 302).  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. Trisomy 13 (Patau syndrome) occurs 1:20,000 births causes severe mental retardation; multiple organic abnormalities; less than 5% survive 3 years. Features of Trisomy 13 are microcephaly and mental retardation, microophthalmia, polydactyly, cleft lip and palate, cardiac defects, umbilical herniation, renal defects, and rocker-bottom feet. Trisomy 16 is a completely lethal anomaly occurring frequently in first-trimester spontaneous abortions; no infants are known to have trisomy 16 (Wright et al '03: 147-148). 
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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.  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. 
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 concentrations 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).  
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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.  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 assymetrical 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). 
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 hypotonia, development delay, large head with prominent occiput and nystagmus.  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 described 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, nystagmus, 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 or disease (HD) 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.  HD affects about 4 to 15 in 100,000 people of European descent. It is rare among Japanese and occurs at an unknown rate in Africa. The disease affects men and women equally.  Complications such as pneumonia, heart disease, and physical injury from falls reduce life expectancy. Suicide is the cause of death in about 9% of cases. Death typically occurs fifteen to twenty years from when the disease was first detected.  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. 
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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 alpha-fetoprotein concentrations in the amniotic fluid.  Both meningocele and myelomeningocele are associated with an increased incidence of aqueductal stenosis, Arnold-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. Ventriculo-peritoneal 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).
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 (Wiederholt ’88: 191, 193).   
3.8 Cerebral Palsy, Myopathy, Metabolic, Rare Vascular and Demyelinating Disorders 
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 test 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) (Fox et al '00: 846-847).  
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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.  
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. It is not known why this occurs.  Premature infants have a slightly higher risk of developing cerebral palsy. 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. 
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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).
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).  There is 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).  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.  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).  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).  
Treatment for cerebral palsy is little studied.  Unusual muscle tenseness requires special treatment.  Baclofin is a non-narcotic muscle relaxer prescribed to people with cerebral palsy and multiple sclerosis for spasm, pain and stiffness.  Calcium magnesium is a natural alternative that relaxes the muscles, it would cause diarrhea if more than two teaspoons are taken, but is otherwise safe and effective.  Serial casting is a procedure performed on children and adults with cerebral palsy, cerebral palsy, spina bifida, brain injury, spinal cord injury, congenital abnormalities, muscular dystrophy, idiopathic toe walking, peripheral neuropathy, brachial plexus, arthrogryposis and syndactyly.  The patient is injected with Botox and then straightening out palsied limbs and casting them to improve their range of movement. The procedure is the application of a fiberglass cast with padding to hold a part of the body in a position that will stretch a tight muscle. The cast is applied weekly and will stay on for 5-10 days maintaining the muscle in a stretched position. Sequential casts are done for up to three to six weeks to progressively stretch the joint and increase range of motion.  Stretching of paralyzed limbs is important.  Tendon releases in affected limbs are often necessary to reduce cramping and palsy.  After tendon release surgery the patient is treated by a physical therapist to exercise the released tendons.  C-braces are light metal braces with mechanical joints that hold the shape of the limb and guide movement.  For people with palsy of the legs mechanical assistance is needed for them to get around and the daily activities.  Walkers can cause pressures on the chest that jeopardize vital organs.  Crutches cause excruciating pain in the armpits.  Walking sticks and adjustable forearm sticks work with heavy boots to drag every step.  Electric and hand powered wheelchairs are useful for getting somewhere on time.  Automobiles can be redesigned for people without working legs to have an accelerator and brake on a handle like a right motorcycle grip coming out of the steering wheel.  
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).
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.   
About half of people with muscular dystrophy have Duchenne muscular dystrophy. Although girls can be carriers and mildly affected, the disease typically affects boys.  About one-third of boys with Duchenne muscular dystrophy don't have a family history of the disease, possibly because the gene involved may be subject to sudden abnormal change (spontaneous mutation).

Signs and symptoms typically appear between the ages of 2 and 3.  Becker muscular dystrophy
is typically milder and progress more slowly. Symptoms generally begin in the teens but may not occur until the mid-20s or even later.  Some types of muscular dystrophy are defined by a specific feature or by where in the body symptoms first begin. Examples include:
Myotonic muscular dystrophy is the most common form of adult-onset muscular dystrophy, also known as Steinert's disease, this form is characterized by an inability to relax muscles at will following contractions.  Facial and neck muscles are usually the first to be affected.

Facioscapulohumeral (FSHD) muscle weakness typically begins in the face and shoulders. The shoulder blades might stick out like wings when a person with FSHD raises his or her arms. Onset usually occurs in the teenage years but may begin in childhood or as late as age 40.
Congenital muscular dystrophy affects boys and girls and is apparent at birth or before age 2. Some forms progress slowly and cause only mild disability, while others progress rapidly and cause severe impairment.  Limb-girdle, hip and shoulder muscles are usually the first affected. People with this type of muscular dystrophy may have difficulty lifting the front part of the foot and so may trip frequently. Onset usually begins in childhood or the teenage years.
Huntington's chorea, or Huntington's disease (HD) is an inherited disease that causes the progressive breakdown (degeneration) of nerve cells in the brain. In people with one parent with HD, the chances of them developing it are 50-50.  More than 15,000 Americans have HD. At least 150,000 others have a 50 percent risk of developing the disease and thousands more of their relatives live with the possibility that they, too, might develop HD.  HD results from genetically programmed degeneration of nerve cells, called neurons, in certain areas of the brain.  Huntington's disease has a broad impact on a person's functional abilities and usually results in movement, thinking (cognitive) and psychiatric disorders.  Most people with Huntington's disease develop signs and symptoms in their 30s or 40s, but the onset of disease may be earlier or later in life. When disease onset begins before age 20, the condition is called juvenile Huntington's disease. Earlier onset often results in a somewhat different presentation of symptoms and faster disease progression.  In general the duration of the illness lasts 10-30 years before the death of the patient. The most common causes of death are infection (most often pneumonia), injuries related to a fall, or other complications. Patients who exercise do better than patients who do not.  Huntington's disease is diagnosed by taking family history, CT scans, or MRIs.  
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There is no treatment to stop or reverse Huntington's disease, however there are some medications that can help keep symptoms under control. Treatment for HD includes the drug tetrabenazine, antipsychotic drugs, antidepressants, and tranquilizers.  Antidepressants cause violence and antipsychotics cause extra pyramidal symptoms. Xenazine (tetrabenazine) is specifically indicated by the FDA to reduce involuntary, twitching, jerking and writhing. Xenazine (tetrabenazine) can increase the risk of depression and suicidal thoughts and behavior (suicidality) in patients with Huntington’s disease.   Xenazine® (tetrabenazine) is a reversible depletor of monoamines (such as dopamine, serotonin, norepinephrine, and histamine) from nerve terminals, for oral administration. Although XENAZINE has been shown to decrease the chorea of HD in a 12 week controlled trial, it was also shown to cause slight worsening in mood, cognition, rigidity, and functional capacity. Whether these effects persist, resolve, or worsen with continued treatment is unknown.  No patented medicine is believed to benefit people with Huntington's chorea.  Some studies have shown improvement with marijuana (Martin et al ’11: 15, 17).
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 (Leppick ’97: 24).  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 (Wiederholt ’88: 191, 193).  
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 (Klippel et al ’01: 409, 411).  
Myopathies are a diverse group of degenerative, inflammatory, toxic, metabolic and endocrine disorders of striated muscles causing difficulty with activities that require use of the shoulder and pelvic muscles, but may also affect the smooth muscles, such as the muscular dystrophies (myotonic, Duchenne, Becker, facioscapulohumeral, scapuloperoneal, limb-girdle, ocular, oculocraniosomatic, distal); the congenital myopathies (central core, nemaline, other); inflammatory myopathies (polymyositis, dermatomyositis, Sarcoid myopathy, trichinosis, cysticercosis, viral myositis); toxic, metabolic, endocrine myopathies (alcohol, emetine, chloroquine, vincristine, several glycogen and lipid-storage diseases, periodic paralyses, corticosteroid excess or deficiency, thyroid hormone excess or deficiency, acromegaly).  Serum creatine kinase (CK) and aldolase levels are frequently elevated in patients with myopathy, particularly those who experience rapid progression or significant destruction of the muscle fibers.  Needle of open muscle biopsy almost always confirms the presence of primary muscle pathology and may indicate the specific myopathy.  Myopathy caused by polymyositis, dermatomyositis, sarcoidosis, are treated with prednisone, 1 to 2 mg per kg of body weight, daily, for at least 1 to 2 months.  Trichinosis and cysticercosis and other parasites affect muscle as well as viral myositis can occur.  Acute and chronic myopathies can be produced by alcohol abuse.  Acid maltase, myophosphorylase and phosphofructokinae deficiency are glycogen storage diseases that may present with fatigue, muscle pain, cramps, and occasionally myoglobinuria, particularly with exercise.  Carnitine and carnitine palmityltransferase deficiencies are lipid storage disorders that present progressive proximal weakness.  Serum potassium levels taken during the episode of paralysis may be normal, elevated or reduced, leading to the diagnoses of normokalemic, hyperkalemic, or hypokalemic periodic paralysis (Wiederholt ’88: 215, 216).
Several abnormalities of intermediary metabolism are recognized.  They share common clinical features of intermittent vomiting, lethargy or coma, ketosis and acidosis.  There are metabolic disorders of organic acids, carbohydrates and lipids.  Galactosemia is an autosomal-recessive disorder of carbohydrate metabolism that causes infants fed lactose or galactose to become hypoglycemic.  Infants with galactosemia are usually normal at birth; but soon after the introduction of lactose-containing formula, develop symptoms including, vomiting, lethargy, jaundice, hepatosplenomegaly, and failure to thrive.  Cataracts arrive after the first few weeks.  Untreated, these infants develop mental retardation, hepatic cirrhosis, and growth failure.  Treatment consists of a galactose-free diet.  Glycogen storage diseases includes at least nine diseases.  In each an enzymatic block in glycogen breakdown results in an abnormal accumulation of glycogen in tissues usually associated with muscle cramps, hypoglycemia and seizures.   Symptoms of progressive disease usually begin in the first few months of life and death may occur in the first year from recurrent infections.  Diagnosis can be made by muscle biopsy and assay-acid maltase activity in leukocytes.  Mucopolysaccharidoses occurs when mucopolysaccharides accumulate in virtually all tissues and produce progressive symptoms of coarse facial features known as “gargoylism”, bony abnormalities, dwarfism, intellectual impairment, cardiac involvement and cloudy corneas.  Diagnosis is made by identification of mucoplysaccharides in the urine.  Abnormalities of lipid metabolism in the brain result in storage of lipid materials, within cells.  As these substances accumulate, the symptoms become progressively worse and lead to neurological deterioration (Wiederhort ’88: 306, 307).   The major clinical features of antiphospholipid syndrome include recurrent arterial or venous thrombosis and pregnancy morbidity, including fetal losses, associated with the persistent presence of anticardiolipin antibodies or the lupus anticoagulant.  Strokes or transient ischemic attacks are the most common presentations of arterial thrombosis, but myocardial, adrenal and gastrointestinal infarction and gangrene of the extremities also may occur. Other diagnoses that should be considered in people with unexplained venous thrombosis include fact V Leiden (activated protein-C resistance); protein-C, protein-W, or antithrombin III deficiency; dysfibrinogenemias, abnormalities of fibrinolysis; nephrotic syndrome; polycythemia vera; Behcet’s disease; paroxysmal nocturnal hemoglobinuria; and thrombosis associated with oral contraceptives. Both anticardiolipin antibody and lupus anticoagulant tests should be requested.  Patients who suffer thrombotic recurrences despite adequate anticoagulation with Warfarin may be treated with twice-daily subcutaneous heparin at doses sufficient to achieve a partial thromboplastin time of 1.5 to two times normal (Klippel et al ’01: 423, 424, 425).
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Within the heterogenous group of inflammatory blood vessel diseases, Wegener’s granulomatosis (WG) and Churg-Strauss Syndrome (CSS) share several pathologic features that set them apart from other vasculitides.  Disease manifestations in WG are the result of tissue injury from aseptic inflammation, which may be nonspecific (e.g. pleomorphic infiltrates and necrosis) or many include more characteristic features, such as granuloma formation and vasculitis.  WG affects approximately in in 20,000-30,000 people.  The majority of patients are adults, although individuals of all ages can be affected.  WG is recognized predominantly in Caucasians, African Americans are underrepresented (2%-3% of WG patients) relative to their population in the United States.  Nonetheless WG can occur in persons of all ethnic and racial backgrounds. At initial presentation most patients do not have renal involvement or overt lung disease.  However, during the course of illness, approximately 70%-80% will develop pulmonary and/or renal disease.  Prior to the 1970s only 50% of patients survived five months from the time of diagnosis, and 82% of patients died within one year.  In 1973 13 remissions among 15 people with WG were noted in those who received daily low dose cyclosphosphamide or azathioprine.  As of 1991 the outcome of the extended WG NIH study was that among all patients treated with daily cyclophosphamide and corticosteroids, 91% had marked improvement and 75% achieved remission.  Unfortunately 50% of remissions later were associated with one or more relapses and during an eight year follow-up period, the mortality rate was 13% (Klippel et al ’01: 392, 393). 

Behcet’s disease is a chronic inflammatory vascular disease, most prevalent in countries of the eastern Mediterranean, the Middle East and East Asia, thus the name “Silk Road disease”.  Behcet’s disease occurs primarily in young adults, the mean age at onset is 25-30 years and juvenile cases are infrequent.  The male-to-female ratio is almost 1:1 along the Silk Road, but in Japan, Korea and Western countries, females predominate.  Prevalence is increasing worldwide.  Aphthous oral ulcers usually are the first and most persistent clinical feature of BD.  Colchicine is used in the treatment of mucocutaneous manifestations and as an adjunct in the treatment of more serious manifestations.  Thalidomide can be used for the prevention and treatment of mucosal and follicular lesions in males, but toxicity is a concern.  Methotrexate can be effective in the treatment of mucocutaneous disease. Azathioprine has been reported to have a beneficial effect.  Surgical treatment usually is indicated for systemic arterial aneurysms, which are at risk for rupture.  Cerebral venous thrombosis responds well to treatment with heparin, colchicine, and corticosteroids.  Venous thrombosis may be progressive or recurrent in spite of warfarin treatment (Klippel et al ’01: 415, 418). 
Demyelinating disorders are a broad category of diseases of the central nervous system (CNS) in which there is destruction of myelin sheaths with relative preservation of neuronal axons. The primary demyelinating diseases include multiple sclerosis (MS) and its uncommon variants which have been called Devic’s optic neuromyelitis, Balo’s concentric sclerosis, transitional sclerosis, and Schilder’s diffuse sclerosis.  Secondary demyelinating diseases include neoplasm, viral infection and certain toxic and metabolic disorders.   
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Multiple sclerosis (MS) is a chronic neurological disease that typically begins in early childhood and progresses to significant disability in the majority of cases.  There are approximately 123,000 MS cases in the U.S. The mean age of onset of MS is 33 years and age of diagnosis is 37 years.  It is more common in the cold and temperate climates of the higher latitudes in both hemispheres.  No two patients with MS are exactly alike, and the clinical manifestations relate to the distribution of lesions with the nervous system anywhere in the white matter of the brain.  Muscle weakness and spasticity due to corticospinal tract lesions are among the most frequent symptoms of MS.  Complaints of fatigue are common.  Visual disturbances including pain in eye, loss of visual acuity, loss of color vision, a central scotoma, and preserved peripheral vision, are common. Disturbances in sphincter control were found in at least two thirds of patients.  Trauma, infection and surgery have all been known to worsen MS.  Only 20 percent of MS patients avoid permanent functional disability, but for most it is just a matter of time.  In 1936 only 8 percent of patients survived 20 years.  By 1961 survival had increased tenfold, with over 80 percent survival rate, of whom approximately 30 percent were gainfully employed (Wiederholt ‘88: 177, 178, 179, 180).

The differential diagnosis of multiple sclerosis (MS) depends on the syndrome of CNS dysfunction which is present at the time of diagnosis.  When an isolated optic neuritis is secondary to local orbital or sinus infection, the causative process can generally be demonstrated with CT or MR. Similarly, serology and spinal fluid examination show whether the optic nerve lesion is due to a meningeal process such as neurosyphilis or carcinomatous meningitis.  A lesion can be explained by a benign or malignant tumor, basilar impression of the skull, developmental diseases such as Arnold-Chiari malformation, or occasionally by cerebrovascular disease.  If an isolated spinal cord lesion is caused by spondylosis, tumor or syrinx, it will be seen with MR or CT myelography.  Neuro-imaging tests rule out massive lesions, particularly tumor or spondylosis, in the patient with neurodegenerative illness. Short-term use of either adrenocorticotropic hormone (ACTH) or oral corticosteroids are the only specific therapeutic measure available for the treatment of the patient with acute exacerbations of MS.  ACTH gel, 40 units intramuscularly (IM) twice daily, may be given for 10 days and then tapered at a rate of 10 units every day.  Pretreatment evaluation should include a search for tuberculosis, uremia, high blood pressure, diabetes, electrolyte disturbance, and peptic ulcer, which are relative contraindications to the use of ACTH.  Prednisone may be given orally on an outpatient basis.  The total daily dose is determined by weight: 50 mg bi.i.d. for weight greater than 180 pounds, 40 mg b.i.d. for patients weighing 110 to 180 pounds and 30 mg b.i.d. for patients weighing less than 110 pounds – for 7 consecutive days, thereafter slowly reducing the dose to zero (Wiederholt ’88: 182, 183). Milky oats Avena sativa, A. fatua are valuable for multiple sclerosis, in which the mycelium sheath surrounding the nerve endings has been damaged, oats reduce fatigue, strengthen the muscles and improve nerve function (Gladstar ’12).  Some studies have found that marijuana provides significant relief from MS (Martin et al ’11: 15, 17).
Systemic sclerosis is an acquired, noncontagious, rare disease unknown etiology that occurs sporadically worldwide.  Its incidence in the United States is about 19 cases per million per year, with a prevalence of 19-75 cases per 100,000.  Although it’s estimated that 40,000-165,000 people in the United States have SSc, prevalence figures rise threefold to fourfold when they include patients who have mild SSc like illnesses, but do not meet classification criteria.  SSc is rare in children, with peak occurrence in individuals aged 35-65 years.  Female predominance is  most pronounced during mid and late childbearing years, when ratios of women to men may reach 7-12:1.  Choctaw Native Americans in Oklahoma have the highest prevalence of SSc reported: 469 cases per 100,000 people.  Numerous infections can cause a myopathy, muscle weakness, with viruses being the most common.  Children with influenza A and B viral infections can experience severe myalgias associated with very high CK levels.  Weakness is a common finding in people with acquired immune deficiency syndrome and may be due to cachexia, central or peripheral nervous system disease, polymyositis emerging as a consequence of altered immune function, AZT toxicity, or opportunistic infections (e.g. cytomegalovirus, Mycobacterium avium intracellulare, Cryptococcus, Trichinells, Toxoplasma, pyoyositis.  Sjogrn’s syndrome is a debilitating autoimmune disorder that has been described as a form of “epithelitis” or an exocrinopathy.  Salivary and lacrimal gland involvement is prominent and associated with decreased production of saliva and tears.  Prevalence of primary SS vary widely, from 0.05% to 4.8% of the population, and SS frequency appears to increase with age.  The diagnosis usually is made in midlife, but SS may occur at any age, after an insidious onset.  The female: male ratio is about 9:1 (Klippel et al ’01: 353, 374, 377).
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Polyomyelitis is an acute infectious disease caused by a virus that has a predilection for the anterior horn cells of the spinal cord and motor nuclei of the brain stem. The disease is highly contagious.  The disease has been largely eliminated in areas where preschool children are vaccinated.  The differential diagnosis of acute polio includes acute bacterial and tuberculous meningitides.  Paralytic cases of the virus occur in less than 10 percent of families with the symptoms.  Cases show fever and stiff neck with varying degrees of weakness in the muscles supplied by cranial nerves and spinal segments.  Most cases occur in unvaccinated adults who have been exposed to a recently vaccinated child.  Cerebrospinal fluid (CSF) examination demonstrates an increased pressure, 50 to 250 white cells per milliliter, predominantly polymorphonuclear cells initially and subsequently, lymphocytes, elevated protein, normal glucose and negative bacterial cultures.  After the acute phase the peripheral nervous system heals and significant functional recovery may occur for up to 2 years after the initial infection.  
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Amytrophic lateral sclerosis (ALS) and other motor system diseases are characterized by selective degeneration of the lower and upper motor neurons upon which volitional movement depends, and may involve bulbar or spinal muscles.  ALS is a progressive disease of both upper and lower motor neurons with onset in adult life anywhere from 20 to 90 years (median 65 yrs.)  Incidence is about 5 per 100,000 people.  ALS symptoms begin with asymmetrical fasciculations and muscle cramps.  The patients becomes severely disabled and dies of respiratory failure, infection or some other complication of the disease.  Median survival is 22 months, but it varies greatly on the predominant location of the neuropathological involvement.  Patients with bulbar palsy have the worst prognosis, while some patients with primary lateral sclerosis may survive for over 20 years. A benign form of amyotrophy has been described characterized by slow progression over 2 to 3 years with subsequent stabilization and improvement.  EMG is the one laboratory test of value in the diagnosis of ALS.  The diagnosis is reasonably certain if the electro-myographer can show evidence of acute and chronic denervation in several muscles innervated by several nerves and roots in at least three extremities.  Therapy for ALS is primarily supportive and as weakness progresses, orthotic aids, crutches, cane and eventually wheelchair will be required.  A few patients with electromyographic evidence of a defect of neuromuscular transmission may have some increase in strength when they take anticholinesterase medication.  Amitriptyline, 75 mg at bedtime, a few drops of tincture of belladonna under tongue as needed, to eliminate drooling and reduce the risk of aspiration.  Speech therapy may be helpful (Wiederhort ’88: 188-191). 
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Disorders of the neuromuscular junction may affect the presynaptic nerve terminal or the postsynaptic muscle end-plate.  Patients affected by these disorders have weakness that is worsened by exercise and improved with rest.  Myasthenia gravis (MG) is an autoimmune disorder that is caused by antibodies to the acetylcholine receptor of skeletal muscle resulting in weakness.  It affects one per 20,000 persons in the U.S.  The highest incidence of the disease is in the third decade for women and the fifth and sixth decade for men.  10 percent of MG patients have thymoma which requires thymectomy, through median sternotomy, and medication with pyridostigmine, steroids and/or plasmapheresis in preparation for surgery, as well as for months or longer following surgery.  The mainstay of therapy for patients without thymoma is pyridostigmine 60 to 180 mg every 3 to 4 hours and 180 mg sustained release at bedtime.  Congenital MG is treated with oral anticholinesterase medication.  Myasthenic (Eaton-Lambert) syndrome is a presynaptic defect of neuromuscular transmission usually found in association with oat-cell carcinoma of the lung or with another malignancy, but sometimes occurring in normal individuals.  Patients complain of limb stiffness and muscle fatigue, particularly in the shoulder and hip muscles.  Guanidine may be given orally at a dose of 5 to 10 mg per kg per day in divided doses to facilitate release of acetylcholine from the presynaptic nerve terminal, but because of hematologic liver, and renal toxicity, must be carefully monitored.  Botulism caused by Clostridium botulinum is an anaerobic bacterium that may contaminate canned food and thrives in the intestines of infants, which presents as a progressive descending paralysis.  Therapy is generally supportive and with appropriate treatment – bolutism antitoxin - the prognosis is good. Tick paralysis is related to a neurotoxin discharged by a feeding gravid female tick.  Organophosphate insecticides may cause neuromuscular transmission defects in some persons, treatment with DuoDote® or pyridostigmine may produce some improvement in myasthenic symptoms (Wiederhort ’88: 220-222).  Marijuana relieves symptoms of addiction, anxiety, tension, stress and depression, attention deficit hyperactivity disorder (ADHD),  HIV/AIDS, post-traumatic stress syndrome (PTSD), insomnia, migraine, movement disorders, digestive problems, inflammation, nausea and vomiting, cancer treatment side-effects, pain, spasms and convulsions, psoriasis, arthritis, Multiple Sclerosis (MS), Alzheimer’s, Parkinson’s and Huntington’s diseases (Martin et al ’11: 15, 17).
IV. Other Related Studies

4.1 Ophthalmology
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The National Federation for the Blind reports that the number of non-institutionalized, male or female, all ages and all races in the United States reported to have a visual disability - to be legally blind - in 2014 was 8,538,100.  About 665,200 were juveniles and 3 million were over the age of 65.  Blindness in the United States seems to be most prevalent in white people 5,348,700 (64% of total blind population), Black/African American: 1,143,500 (12.9%), Hispanic: 1,179,800 (14.1%), Asian: 230,400 (2.3%), American Indian or Alaska Native: 95,300 (1.1%), other race(s): 540,400 (5.9%).  An estimated 665,200 of this total were juveniles of all races (7.8%), Girls: 316,700 (47.7%) and Boys: 347,800 (52.3%).  Of the adults 1,492,700 (17. 6%) were employed, 988,200 full-time and 212,300 unemployed and actively looking for employment.  The annual earnings and poverty status of non-institutionalized persons aged 21-64 years with a visual disability in the United States in 2014, median annual earnings were $35,800, median annual household income was $37,500.  The number living below the poverty line was 1,124,200 (12.9%). In 2014 662,000 (7.7%) blind adults received SSI.  The monthly substantial gainful amount (SGA) amount for statutorily blind individuals for 2017 is $1950. For non-blind individuals, the monthly SGA amount for 2017 is $1170. 
Common causes of blindness in the United States include diabetes, macular degeneration, traumatic injuries, infections of the cornea or retina, glaucoma, and inability to obtain any glasses. Less common causes of blindness include vitamin A deficiency, retinopathy of prematurity, vascular disease involving the retina or optic nerve including stroke, ocular inflammatory disease, retinitis pigmentosa, primary or secondary malignancies of the eye, congenital abnormalities, hereditary diseases of the eye, and chemical poisoning from toxic agents such as methanol. Temporary blindness differs in causes from permanent.  In spite of the progress made in surgical techniques in many countries during the last ten years, cataract (47.9%) remains the leading cause of visual impairment in all areas of the world, except for developed countries.  Other main causes of visual impairment in 2002 are glaucoma (12.3%), age-related macular degeneration (AMD) (8.7%), corneal opacities (5.1%), diabetic retinopathy (4.8%), childhood blindness (3.9%), trachoma (3.6%), and onchocerciasis (0.8%). The causes of avoidable visual impairment world wide are all the above except for AMD. In the least-developed countries, and in particular Sub-Saharan Africa, the causes of avoidable blindness are primarily, cataract (50%), glaucoma (15%), corneal opacities (10%), trachoma (6.8%), childhood blindness (5.3%) and onchocerciasis (4%).  Looking at the global distribution of avoidable blindness based on the population in each of the WHO regions, we see the following: South East Asian 28%, Western Pacific 26%, African 16.6%, Eastern Mediterranean 10%, European 9.6% and the American 9.6%.  Healthline lists 23 possible causes of blindness – head injury, glaucoma, retinal detachment, hypertensive retinopathy, cataract, age-related macular degeneration (AMD), diabetic retinopathy, retinal vascular occlusion, stroke, optic neuritis, chlorine poisoning, strabismus, intracranial hemorrhages, vertebrobasilar circulatory disorders, subarachnoid hemorrhage, brain aneurysm, Tay-Sachs disease, eye injury, basal cell nevus syndrome, Ito Syndrome (Incontinentia Pigementi Achromians), sarcoidosis, Krabbe disease and albinism.  
There are 19,216 active ophthalmologists in the United States and 213,459 worldwide.  Astigmatism is a refractive error that occurs in about 1 in 3 people and may occur in combination with near- or farsightedness. It causes blurry vision and is due to the cornea being less than perfectly rounded.  More than 150 million Americans use corrective eyewear to compensate for refractive errors. Americans spend more than $15 billion each year on eyewear.  Approximately 37 million Americans wear contact lenses.  Approximately 800,000 refractive surgery procedures such as LASIK and PRK were performed in 2010.  There were 48,229 corneal transplants performed in the United States in 2013. Since 1961, more than 1,000,000 men, women and children ranging in age from nine days to 100+ years, have had their sight restored through a corneal transplant.  Nearly a million eye infections that require a trip to the doctor or hospital happen each year, many of them related to contact lens use.  Approximately 8% of men and 0.5% of women among populations with Northern European ancestry have the most common form of color blindness that makes it hard to see red or green.  The incidence of this condition is lower in almost all other populations studied by the American Academy of Ophthalmology (AAO).  
Nearly 1.3 million Americans age 40 and older are legally blind - defined as best-corrected visual acuity worse than or equal to 20/200 in the better-seeing eye.  More than 2.9 million Americans age 40 and older have low vision-defined as best-corrected visual acuity worse than 20/40; this number excludes those who are legally blind.  Nearly 4.2 million Americans age 40 and older are visually impaired - defined as best-corrected visual acuity worse than 20/40 in the better-seeing eye; this number includes both those with low vision and those who are legally blind.  More than 34 million Americans age 40 and older are myopic, or 23.9% of that population, Myopia is defined as 1.0 diopters or more.  Nearly 14.2 million Americans age 40 and older are hyperopic, or 8.4% of that population, hyperopia defined as 3.0 diopters or more.  Cataracts affect more than 24.4 million Americans age 40 and older. By age 75, approximately half of all Americans have cataracts.  Glaucoma affects more than 2.7 million Americans age 40 and older.  Nearly 2.1 million Americans age 50 and older have late Age-related Macular Degeneration (AMD), the stage that can lead to severe vision impairment. In 2010, 9.1 million Americans had early AMD. By age 80, one in ten Americans has late AMD, which is more common in women than in men.  Diabetic retinopathy affects nearly 7.7 million Americans age 40 and older.  The number of people in the United States with diabetes is increasing. More than 29 million Americans have diabetes. About 27% of those with diabetes—8.1 million Americans—do not know they have the disease. Diabetes affects 12.3% of adults age 20 and older.  The prevalence of dry eye syndrome increases with age. An estimated 3.2 million women age 50 and over and 1.68 million men age 50 and over are affected by dry eye syndrome.  
Each year an estimated 2.4 million eye injuries occur in the United States.  Using protective eyewear can prevent 90% of all eye injuries.  Nearly 35% of all eye injuries occur in people 18 to 45 years of age.  More than 2,000 people injure their eyes at work each day. Of the total amount of work-related injuries, 10-20% will cause temporary or permanent vision loss.  A foreign body in the eye is the most common type of injury, accounting for 35% of the total. Open wounds and contusions each account for about 25%, and the remaining injuries are burns.  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 patient should be referred to an ophthalmologist after irrigation of the eye.  Corneal ulcers tend to develop in the context of ocular trauma or contact lens wear, after surgery or with pre-existing corneal disease  Corneal ulceration appears as an area of white, gray or yellow infiltrate that stains with fluorescein.  Retinopathy is a problem associated with prematurity (Philip '96: 135).  
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The use of corrective lenses in order to achieve clear vision from a refractive error.  Refraction refers to how light is bent as it passes through a lens.  Refractive errors for the eye are myopia, hyperopia, astigmatism and presbyopia.  Myopia means "nearsightedness.  A nearsighted eye can focus better on close objects than on distant objects.  The myopic eye is an eye with too much focusing power.  There are three possible reasons for this excess power: either the cornea has too much curvature, or the eye is too long from front to back, or the lens within the eye is focusing excessively.  In all of these instances, light is focused in front of the retina and undershoots its mark.  The eyeglass prescription is designed to have the opposite effect, so that the corrective lens offsets the eye's high power and allows the light to focus directly on the retina.  Eyeglass prescriptions written for someone who's nearsighted have a minus sign in front of the lens power.  This indicates that the lens of the eyeglasses is effectively taking away the excess power of the eye.  Hyperopia is the technical term for farsightedness.  The hyperopic eye doesn't have enough power to focus light precisely on the retina.  Either the cornea or the lens doesn't have enough curvature, or the eye is too short or light to be focused appropriately.  The term accommodation refer to the way the eye muscle and lens work together to focus on something nearby.  Farsighted people use this same accommodative system to compensate for their lack of focusing power, in order to see a distance.  When farsighted people try to read, however, they must focus for their hyperopia as well as for the reading distance, an effort that requires significantly more eye muscle power.  For farsighted people, vision is relatively clearer at long distance than up close because it ta,es less muscular effort.  For someone who is extremely farsighted, the world really is blurry at all distances.  The hyperopic prescription is the opposite of the myopic prescription: there's a plus sign before the lens power, indicating that the eyeglass or contact lens is adding more power to the eye (Cassel et al '98: 17-20).
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Astigmatism is a refractive problem in which an eye doesn't focus light evenly.  A lens that has astigmatism isn't curved evenly in all directions.  In an eye that has astigmatism, usually the corneal curvature is greatest in one direction and least in the opposite direction.  Focusing a point of light through a football-shaped lens, the light gets focused more around the lens than across the lens, and it exits as a stretched-out circle or oval.  This subtle difference in curvature tends to blur images so that the world looks stretched out.  A good way to demonstrate astigmatism is looking at the taillights on a car at night will send off streamers in the same direction as the astigmatism.  In eyeglasses, an astigmatic prescription is designed to create the opposite of the eye's curvature, so that light is focused evenly on tot the retina.  In an astigmatic prescription, the power is referred to as cylinder power.  The axis is specified to tell the optician at what angle to direct the cylinder power (either horizontally, vertically or somewhere in between).  Presbyopia translates to "old eyes".  The term describes a phenomenon that eventually befalls everyone: the loss of ability to focus up close.  Presbyopia generally starts anywhere from age thirty-five to fifty.  Over time, the closest point at which the eye can focus moves farther and farther away.  The presbyopic prescription is described as the lens addition or the add, and it's usually the same in both eyes.  The reading prescription is added on to this to give the eyes the extra power they need to see up close (Cassel '98: 20-24).
The most common visual acuity tests, test distance visual acuity and near visual acuity.  The classic "20/20" visual score measure means that at twenty feet, with or without corrective lenses, the subject can read the same letters that a person with perfect vision can read at twenty feet.  So a score of 20/40 means the person can see the letters as clearly at forty feet as a person with perfect vision can see at twenty feet.  A score of 20/15 means vision is better than normal, and the subject can read at twenty feet what a normal person can read at fifteen.  Every state has its own guidelines for legal blindness.  According to federal guidelines, partial blindness is if vision in the better eye, when best corrected with glasses or contact lenses, is 20/200 or worse.  If vision is better than 20/200 but field of vision is severely limited, legal blindness can be considered.  Legall blind people are eligible for disability insurance, SSI and an extra deduction on their federal income taxes, if they attach to their tax return a written statement from their eye doctor, indicating their visual acuity or field of vision.  Near acuity is measured at the usual reading distance of fourteen to sixteen inches and is recorded for each eye separately and for both eyes together. 
Refraction is the process by which the doctor determines the lens combination that helps the patient to see the best.  In one method of testing, known as subjective refraction or manifest refraction, the doctor holds up lenses and asks questions.  Another test, known as retinoscopy, is to shine a light into the eye and neutralize the movement of the light with lenses.  There are also computerized refractors that calculate ideal lens combinations.  External examination notes: the appearance and symmetry of the face, the skin of the eyelids, the edges of the lids and the lashes, the position of the lids, and how well they open and close, the clarity and shininess of the cornea, the irises and the pupils and their reaction to light, the color, texture, and moisture of the conjunctiva (the slippery membrane on on the front surface of the eye), and the position movements, and coordination of the eyes.  Pupillary testing gauges the shape and symmetry of the pupils and the way they react to light (Cassel '98: 40-43, 54, 55).  
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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 and 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).
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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).   
Ocular abnormalities can cause headache or facial pain.  Eyestrain presents as mild, dull, aching pain around or behind the eyes and a sensation that the eyes are tired, hot, uncomfortable, sore or strained.  Uncorrected or refractive errors (farsightedness), astigmatism, presbyopia, or heterophoria are common.  Eyestrain is never associated with nausea, vomiting or a prodromal aura, and is relieved by means of resting the eyes.  Iritis is characterized by steady, boring pain located in or above the eye.  The pain is aggravated by light.  The associated erythema is particularly noticeable in the circumcorneal area.  The definitive diagnosis is made by means of slit-lamp examination.  Glaucoma (intermittent narrow-angle glaucoma) should always be considered in the care of patients aged >40 years, especially when there is alteration of vision without restriction of extra-occular muscles.  Episcleritis, especially the nodular variety should be considered when a patient reports nonspecific pain localized to the organ and its adnexa without marked radiation.  Extraocular muscle imbalance should be suspected especially in the young, when a patient has onset of dull headache around the eyes or back of head.  Refractive errors, particularly those associated with astigmatism, often cause diffuse, poorly defined headache.  Optic neuritis is characterized by decreased or blurred vision in association with a sharp or boring pain behind the eye.  The pain is markedly increased with eye movement.  Physical examination often shows a central scotoma, elevation of the optic disc, and an afferent pupil defect (the pupil of the involved eye constricts less to light shining in that eye than to light shining in the opposite eye because of impairment of light conduction through the affected optic nerve) (Bhaya & Goldsmith '04: 160, 161).
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The slit lamp, is a microscope with magnification of ten times (10x) to forty times (40x) or even higher.  The intense line of light produced by this "slit" can illuminate a thin section of the cornea, the anterior chamber, or the lens.  These important structures of the eye are relatively transparent, so, the slit lamp enables one to look through one of them to focus on another.  The slit lamp can also magnify and illuminate the iris, the conjunctiva and the lids.  With special stains and color filters, the slit lamp can reveal abnormalities of the cornea and conjunctiva from injuries or infections, or it can point out a deficiency of lubricating tears.  With additional optics the slit lamp can also be used to examine the vitreous and retina.  The measurement of intraocular pressure is a routine part of the exam, that uses a specially calibrated device. Some instruments use weights and look like small food scales, and other shoot a puff of air at the eye.  The most commonly used instrument, is the applanation tonometer, which is mounted on the slit lamp.  Before using the applanation tonometer, the doctor will put a local anesthetic in the eye, as well as a dye called fluorescein.  When a cobalt blue filter is put on the light source, the fluorescein glows a bright, otherworldly green.  The doctor or technician looks through the tonometer and turns a dial until the tononmeter tip flattens a given amount of corneal surface.  The amount of pressure in the eye is calculated using the relationship between (1) the force required to flatten the cornea and (2) the area of cornea flattened.  Local anesthetic keeps the patient from feeling any discomfort (Cassel '98: 43-46).

The slit lamp can be used to illuminate the retina, but most doctors prefer an ophthalmoscope for this important part of the examination.  There are two basic varieties.  The direct ophthalmoscope is a hand-held instrument the doctor holds it up to his or her eye and shines the light into the patient's eye.  The indirect ophthalmoscope looks like the classic miner's lamp, with the light fastened to a headband.  This light shines though a lens, held by the doctor in front of the patients' eye.  The lens focuses the light reflected back out of the patients' eye into an optical image.  The indirect ophthalmoscope can explore a larger area of retina.  Opthalmoscopes can reveal most abnormalities in the retina; in addition, they're used to examine the optic nerve, the vitreous and the blood vessels of the retina.  The retina is best viewed through a dilated pupil.  
Pupils are dilated by instilling dilating drops into the patient's eyes and waiting fifteen to thirty minutes for the drops to be fully effective.  These drops can bring on acute closed-angle glaucoma in persons with a narrow anterior chamber angle.  A gonioscope, or goniprism, is a device, about the size and shape of a thimble, that fits against the cornea.  With the help of an anesthetic eye drop and a gooey drop to keep out air bubbles, the doctor can use this instrument to detect some kinds of glaucoma.  An angled mirror inside the gonioscope allows the slit lamp to focus around a corner into the space where the back of the cornea meets the front of the iris.  This space is called the angle of the anterior chamber, and the angle itself is important: a narrow chamber angle may signal glaucoma. An exophthalmometer is a ruler with two arms that rest on the outer rims of the patient's orbits.  Its angled mirrors enable the doctor to check, whether the eye sticks out, or projects farther, than it should.  It is used most often to measure the amount of abnormal eye protrusion (also known as exophthalmos) associated with thyroid disease, and it is also used to monitor other causes of protrusion of the eyes (Cassel '98: 46-51).     
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Tests of color vision are mainly used to diagnose inherited genetic defects of color vision, although color blindness can also be caused by too much Plaquenil, a rheumatoid arthritis drug, in the system.  These tests consists of asking the patient to identify colored numbers lying in a field of another color or arranging various color samples in a specified order.  If someone has trouble distinguishing different colors, the tests will reveal the problem and identify the problem range – red and greens, for example, in the color spectrum.  Other less common diagnostic tests include retinal photography and retinal fluorescein angiography.  Another test occasionally needed is an ultrasound examination of the eye to detect abnormalities such as tumors or retinal detachments.  Examinations of the eyes by other means, including X-ray, computerized tomography (CT) scans, or magnetic resonance imaging (MRI) can also be helpful in some cases (Cassel et al '98: 51-53).
There are several tests available to test dry eyes.  One of these tests involves using paper strips to measure tear production, often along with an anesthetic drop (which helps decrease reflex tear production during the test).  This is called the Schirmer test.  One end of each paper strip is bent to fit inside the lower lid; the rest of the strip hangs down over the cheek.  The amount of the strip wetted by tears is measured after two to five minutes, but there is disagreement about the usefulness of the paper strip test.  The rose bengal dye test provides another useful gauge of whether a person has dry eyes and will find artificial tears useful.  In this test a drop of dye is put inside the lower lid.  The dye usually stings and is usually applied after application of anesthesia.  If someone has a tearing deficiency, the dye leaves tiny pink-stained dots on the cornea and conjunctiva, that are visible with the slit lamp.  The doctor can tell by the patterns of dye staining whether there's a problem with dry eyes.  Muscle imbalances can be distinguished with such tests as the cover-uncover test, the alternate cover test, and a red glass test.  Putting a portion of the calculated amount of prism into the patient's glasses is often very helpful in solving such problems of muscle imbalance. 
Besides refractive errors, the eye is also subject to other changes that affect vision.  The term binocular vision refers to the ability to use both eyes together to provide an enhanced, in-depth view of the world.  Messages from the brain enable both eyes to move together when viewing and tracking the movement of any object.  Binocularity is a combination of motor and sensory fusion.  Motor fusion is the mechanical ability of the eye muscles to work together; sensory fusion is how well the brain can turn these visual messages from both eyes into a one coherent image.  Because the eye muscles from both eyes are rarely perfectly coordinated, lazy eye can become severe.  Lazy eye can be treated with eyeglasses, eye exercise, eye muscle surgery, or a combination of any of these. Often the best solution is to incorporate into the glasses prescription a lens correction called prism to bend and redirect the light coming through the lenses without changing the  lenses' ability to refract the light to compensate for the misalignment of the eye muscles.  The prism boosts the motor fusion system, so that the eye muscles don't need to work as hard.  At the same time, the prism eases the sensory fusion system, so that the images of both eyes come together more completely for clear single vision (Cassel '98: 27- 30). 
Crossed eyes is also called strabismus, a condition in which the eyes don’t line up. Eyes look in different directions. And each eye will focus on a different object. The condition is more common in children, but it can also occur later in life. In older children and adults, crossed eyes can be caused by a variety of underlying medical conditions, like cerebral palsy or stroke.  Crossed eyes can usually be corrected with corrective lenses, surgery, or a combination of both.  Crossed eyes occur either due to nerve damage or when the muscles around the eyes don’t work together because some are weaker than others. When the brain receives a different visual message from each eye, it ignores the signals coming from the weaker eye. If your condition isn’t corrected, one may lose vision in the weaker eye.  Crossed eyes are common in children. Often the underlying cause is unknown.  Infantile esotropia is a type of crossed eyes that appears in babies during their first year of life. It runs in families and usually requires surgery to correct. Acquired esotropia occurs in children between the ages of 2 and 5. Eyeglasses can usually correct it. Crossed eyes can also occur later in life. It’s usually caused by physical disorders, like eye injuries, cerebral palsy, or stroke. One may also develop crossed eyes if one has a lazy eye or are farsighted.  A series of tests to check the health of the eyes may include: corneal light reflex test to check for crossed eyes, visual acuity test for reading from a distance, cover/uncover test to measure eye movement and deviation, and retina exam to examine the backs of the eyes.  If there are other physical symptoms along with crossed eyes, a doctor should examine the brain and nervous system for other conditions. For example, they may conduct tests to check for cerebral palsy or Guillain-Barré syndrome.   
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It’s common for newborn babies to have crossed eyes. If a baby has crossed eyes that persist beyond 3 months of age, make an appointment with their doctor. Young children should undergo an eye exam before age 3.  treatment plan for crossed eyes will depend on the severity and underlying cause of the condition. If crossed eyes have resulted from a lazy eye, wear a patch over the stronger eye to force the muscles of the weaker eye to work harder. They might also prescribe eye drops to blur the vision in the stronger eye. They can also use Botox injections to weaken the muscles of the stronger eye. Other potential treatments include: eye exercises, corrective lenses, such as eyeglasses or contact lenses, surgery on certain eye muscles, particularly if corrective lenses haven’t corrected the condition.  Often crossed eyes can be corrected with corrective lenses, eye patches, in rare cases surgery, or by other modalities. It’s important to seek treatment right away to lower your risk of vision loss and need for surgery. After treatment, watch the eyes for changes, in some cases, the condition may come back.
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A cataract is an opacity of the lends that produces painless, gradual loss of vision.  Cataracts are described by their location – nuclear (deep in the lends), cortical (more superficial) ,and subcapsular (immediately beneath the capsule).  Cataracts are classified as immature, mature or hypermature.  An immature cataract has some clear cortex; a mature cataract is totally opaque –the pupil appears white (leukokoria).  A hypermature cataract has liquefied cortes that leaks through the capsule and may excite destructive inflammation.  Immature cataracts are usually removed for visual reasons.  A mature or hypermature cataract in an eye with potentially useful vision should be removed to prevent irreversible damage.  Congenital cataracts are a feature of rubella embryopathy and often are associated with other congenital malformations.  Acquired cataracts may result from trauma, radiation, or metabolic disorder.  In Wilson's disease, orange copper deposits may appear on the anterior capsule –the sunflower cataract.  Chlorpromazine administration may result in a brown or white dusting on the anterior lens surface.  Red, green and blue opacities in the lenticular cortex characterize myotonic dystrophy, but are occasionally encountered in its absence.  Hypocalcemia may be cataractogenic.  Cataracts occur in disorders of carbohydrate metabolism: hypoglycemia, galactosemia, and diabetes mellitus.  Diabetics do not necessarily have an increased incidence of cataracts, but theirs progress rapidly.  Systemic corticosteroids promote formation of posterior subcapsular cataracts.  Central posterior opacities get in the way of light, especially when the pupil is small, as in bright light or with close work.  Difficulties with driving and reading are often the first complaints.  The treatment for cataracts is surgical removal.  A person who drives will require surgery when the better eye is worse than 20/40, the legal minimum for a driver's license in most states.  By contrast, an elderly patient with 20/200 vision and limited visual needs may be happy without intervention. The risk of cataract surgery is small.  Despite the possibility of intra-ocular hemorrhage, postoperative infection, retinal detachment, corneal decompensation, or problems with wound healing, a small percentage develop prolonged cystoid macular edema with reduced acuity, the chances for a good visual outcome are excellent (Gittinger '88: 2289, 2290).
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Intracapsular cataract extraction (ICCE), very popular many years ago before modern microsurgical techniques were developed, is rarely performed these days.  In an ICCE the lens is removed intact, complete with the surrounding capsular lens bag.  Extracapsular cataract extraction (ECCE) involves opening the capsular lens bag and removing the lens located within it.  The inner lens is extracted from the eye in one piece.  This technique is often reserved for very dense and firm cataracts that would be difficult to break up with phacoemulficiation.  In phacoemulsification cataract extraction, incisions can be much smaller – approximately 3 millimeters, or one-eighth of an inch.  In this very popular form of cataract surgery, the cataractous lens is broken up inside the eye with ultrasound waves emanating from a specially designed surgical instrument inserted through the incision.  This instrument then vacuums up these small lens fragments as they're broken up.  With extracapsular extraction and phacoemulsfication after the cataract is remove from the eye, it's often necessary to use an irrigation and aspiration technique to clean up any leftover fragments of the cataract.  Now it's time to insert the intraocular implant lens.  The incision can either be large (approximately 10 millimeters) or small.  Different implant lenses require different-sized incisions to be made in the eye, ranging form approximately 3 millimeters for foldable lenses to 7 millimeters for larger-diameter solid plastic polymer implants.  Closure of the opening is "one-stitch" or "no stitch".  Smaller incisions with no sutures help patients recovery faster.  Procedures involving a larger surgical incision must be closed using many more sutures, and recuperation is usually longer, with a greater chance for astigmatism. After surgery the patient will receive an antibiotic medication in the eye, a light eye patch and shield will be placed over it.  Cystoid macular edema, is a swelling that occurs in the retina after surgery.  The edema usually goes away in one to two months, but can remain longer and may require medical treatment.  Postoperative  eye infection is another well-recognized complication.  Retinal detachment is another potentially serious postoperative complication (Cassel '98: 149-154).
[image: image58.png]HAIRY LEUKOPLAKIA ORAL CANDIDIASIS



Glaucoma comprises a group of disorders in which elevated intraocular pressure damages the optic nerve.  The major types of glaucoma are open-angle, angle-closure, congenital and secondary.  The aqueous humor is derived from blood by a process of secretion and ultrafiltration in the ciliary body.  Aqueous humor then passes from the posterior chamber through the pupil to fill the anterior chamber, the space between the back of the cornea and the plane of the iris and pupil.  The aqueous humor is reabsorbed through the trabecular meshwork, located nthe angle between the cornea and the iris, to enter Schlemm's canal, which connects with the venous system.  In chronic open-angle glaucoma, the most common type of block in aqueous humor reabsorption exists at the level of the trabecular meshwork.  Intraocular pressure rises above normal maximum of 21 mm Hg and gradually destroys axons and supporting tissue on the optic disc.  A conservative estimate of unequivocal glaucoma in American and European adults is 0.5 percent.  A larger number sustain increased intraocular pressure without signs of optic nerve damage – ocular hypertension.  Pain is not characteristic.  Initially only the peripheral visual field is lost; visual acuity remains normal until late in the course of the disease. Marijuana and dozens of other drugs are thought to provide some relief from ocular hypertension in glaucoma that is a lifelong degenerative condition (Martin et al ’11: 15, 17).  Davis's drug guide lists Cholinergics (direct acting and cholesterase inhibiting), Beta Blockers, Sympathomimetics, Prostaglandin Agonists, Carbonic Anhydrase Inhibitors, and Corticosteroids as being used specifically in the treatment of intraocular pressure.
Diagnosis is made by measurement of intraocular pressure, examination of the optic disc, and testing of the visual fields.  Gonioscopy, the visualization of the angle structure under high magnification with special contact lenses, can distinguish an angle-closure from an open-angle mechanism.  The treatment of open-angle glaucoma is primarily medical.  Topical administration of parasymptathomimetics (pilocarpine and carcachol), beta-adrenergic blockers (timolol, betaxolol, and levobunolol) and sympathoimetics (epinephrine and dipivefrin) decreases intraocular pressure.  When these medications – individual and in combination are ineffective in arresting progressive disc damage and visual field loss indirect parasympathomimetics (echothiophate) and carbonic anhydrase inhibitors (acetazolamide and methazolamide) may be prescribed.  If medical therapy fails, surgery is indicated.  Laser trabeculoplasty opens aqueous outflow channels by burning the surface of the trabecular neshwork.  If all else fails, a surgical fistula can be created between the anterior chamber and the subconjunctival space allowing direct absorption of aqueous humor by subconjunctival and episcleral vessels  Routine measurement of intraocular pressures (tonometry) at general physical examinations is often often advocated but careful ophthalmoscopy with referral of patients whose central excavation (cup) exceeds one third of the disc's area may be an equally effective screen (Gittinger '88: 2290).
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Angle-closure glaucoma develops when the normal path of the aqueous flow is interrupted in an eye with a shallow anterior chamber the consequence o a structurally anomalous anterior segment.   Intraocular pressure is normal until resistance to aqueous flow through the pupil – pupillary block – bows the iris forward to obstruct the resorptive surfaces in the angle.  The pressure then rises precipitously often to above 50 mm Hg.  Acute angle-closure glaucoma is generally monocular.  The eye is red and painful and the pupil is about 6 mm and fixed.  Vision is decreased.  The patient is diaphoretic, nauseated and often vomits.  Always consider angle-closure glaucoma in patients with a fixed mid-dilated pupil and decreased vision.  Angle-closure can be precipitated in predisposed eyes by dilating the pupils.  The risk of dilation increases with age, and everyone over the age of 50 whose anterior chamber is less than full depth should be considered to have the potential for angle-closure.  Dilation should be performed with a short-acting mydriatic agent such as tropicamide or hydroxymphetamine and the patient observed until the mydriatic begins to wear off.  An acute angle-closure attack is a medical emergency. Initial management consists of administration of parenteral acetazolamide, oral glycerol or intravenous mannitol and topical pilocarpine and timolol.   Once the attack has been broken the anatomic predisposition can be circumvented by connecting the posterior and anterior chamber through the peripheral iris, either with a laster – laser iridotomy – or by surgical iridectomy.  The anterior segment abnormality that underlies angle-closure glaucoma is bilateral, and prophylactic surgery on the other eye is usually indicated.  
Congenital glaucoma is an open-angle glaucoma that results from dysgeneiss of the angle structures.  Increased intraocular pressure enlarges the immunature eye (buphthalmos); a corneal diameter greater than 12 mm suggests congenital glaucoma.  Progressive corneal enlargement disrupts the deeper layers of the cornea, with resulting corneal edema and loss of transparaency.  The cornea of a child with advanced congenital glaucoma is enlarged, with a ground-glass translucency.  Treatment of congenital glaucoma is both surgical and medical.  Secondary glaucoma develops as the consequence o another ocular disease.  Examples of secondary glaucomas are angle-closure glaucoma precipitated by inrumescence othe lens, glaucoma developing as a result of formation of new vessels in the angle, and glaucoma in a chromically inflamed eye.  Severe blunt trauma to the eye damages angle structures, predisposing to the subsequent development of open-angle glaucoma.  The treatment of secondary, lens-induced angle-closure glaucoma is surgical removal of the lens.  Neovascular glaucoma is difficult to treat, and most eyes ultimately lose all useful vision.  If the stimulus to neovascularization is ischemia, ablation of ischemic tissues by photocoagulation may halt progression.  Destruction of the ciliary body by an externally applied liquid nitrogen probe (cyclocryotherapy)  controls intraocular pressure but seldom preserves useful vision.  Any glaucoma in which all light perception has b en lost is called absolute glaucoma.  Enucleation (removal of the eye) is the definitive treatment for a blind, painful eye (Gittinger '88: 2290, 2291, 2292).

There are two basic theories in lowering eye pressure.  One is to reduce the production of aqueous fluid in the eye; the other is to improve the drainage of this fluid from the eye.  Currently the first line of treatment is to start glaucoma patients on antiglaucoma eye drops to lower the eye pressure.  The eye can hold only about 20 percent of one drop.  Therefore, it's customary to place one drop in an eye at a time.  Multiple eye drops should be spaced apart by about three to five minutes, so they can be absorbed properly.  Pilocarpine, the first eye drop developed for treating glaucoma, 120 years ago, comes from a South American plant and generally produces few allergic or toxic reactions.  Pilocarpine  is commercially available in strengths ranging from 0.5 to 10 percent; most prescriptions range from 1 to 6 percent in strength.  After administered, pilocarpine lowers intraocular pressure, or IOP, in about an hour, with its effectiveness peaking after an hour to an hour and a half and lasting about eight hours.  It's usually given as one drop four times a day.  It is also available in a once-daily gel, and slow-release ocular insert that's placed in the eye for a week at a time.  The most common side effect is miosis, or a small pupil, that can diminish vision.  Others include brow-ache, induced nearsightedness and retinal detachments.  Systemic side effects include increased salivation, sweating, nausea, vomiting, diarrhea, and trouble breathing.  Pilocarpine-like drugs include  carbachol, physostigmine (Eserine), demecarium (Humorsol), isoflurophate (DFP, Floropryl), and echothiophate (Phospholine Iodide) (Cassel et al '98: 177, 178).

Cholinergics (direct-acting)
	DRUG NAME
	DOSE
	NOTES
	
	
	
	
	
	
	
	
	

	Cholinergics (direct-acting)
	
	
	
	
	
	
	
	
	

	Uses: Treatment of open-angle glaucoma (facilitates the outflow of aqueous humor); also used to facilitate miosis after ophthalmic surgery or before examination (to counteract mydriatics).
	
	
	
	
	
	
	
	
	

	CAUTIONS: Conditions in which pupillary constriction occurs should be avoided. If significant systemic absorption occurs, bronchospasm, sweating, and ↑ urination and salivation may occur.
	
	
	
	
	
	
	
	
	

	acetylcholine (Miochol-E)
	Adults: 0.5–2 mL instilled into anterior chamber before or after securing one or more sutures.
	ADRs: corneal edema, corneal clouding
	

	carbachol (Isopto Carbachol, Miostat)
	Adults:Glaucoma–1–2 drops of 0.01–3% solution 1–3 times daily; To facilitate miosis–0.5 mL instilled into anterior chamber before or after securing sutures.
	ADRs: blurred vision, altered vision, stinging, eye pain
	

	pilocarpine (Diocarpine, Isopto Carpine)
	Adults:Glaucoma–Solution: 1–2 drops of 0.5–4% solution up to 6 times daily; Counteracting mydriatic sympathomimetics–1 drop of 1% solution (may be repeated prior to surgery).
	ADRs: blurred vision, altered vision, stinging, eye pain, headache
	


Cholinergics (cholinesterase inhibitors)
	DRUG NAME
	DOSE
	NOTES
	
	
	
	
	
	
	
	
	

	Cholinergics (cholinesterase inhibitors)
	
	
	
	
	
	
	
	
	

	Uses: Treatment of open-angle glaucoma not controlled with short-acting miotics or other agents; also used in varying doses for accommodative esotropia (diagnosis and treatment).
	
	
	
	
	
	
	
	
	

	CAUTIONS: Enhance neuromuscular blockade from succinylcholine; intensify the actions of cocaine and some other local anesthetics; additive toxicity with antimyasthenics, anticholinergics, and cholinesterase inhibitors (including some pesticides). Use cautiously in patients with history or risk of retinal detachment.
	
	
	
	
	
	
	
	
	

	echothiophate (Phospholine Iodide)
	Adults: 1 drop of 0.125% solution 1–2 times daily.
	Irreversible cholinesterase inhibitor.

May cause hyperactivity in patients with Down syndrome.

ADRs: blurred vision, change in vision, brow ache, miosis, eyelid twitching, watering eyes.
	


Source: Davis's Drug Guide

Epinephrine is a hormone that's found naturally in the body; dipivalyl epinephrine (Propine) is a synthetic, inactive derivative of epinephrine that seems to be more effective in the eye.  Propine is converted by enzymes into epinephrine, which then lowers IOP.  Side effects include irritated eyelids and conjunctiva in 10 to 15 percent of patients, and red eyes.  Black deposits in the conjunctiva can also be observed with long term use.  The pressure-lowering effect of epinephrine begins in one hour, peaks at four hours and lasts about twelve hours.  Propine begins working within thirty minutes and has its maximum effect in one hour.  Both are usually used twice daily.  Other antiglaucoma drops are more effective so epinephrine and Propine are rarely first-line drugs.  Timolol maleate (Timoptic) is known as a beta adrenergic blocking agent, or beta-blocker.  Timoptic lower intraocular pressure.  Timoptic is a very effective antiglaucoma drug and is one of the most popular drugs used in the United States to treat glaucoma.  Studies show it to have a mean reduction in eye of 30 to 33 percent.  Several different medical centers have found that it reduced eye pressure below 22 millimeters of mercury more effectively than either pilocarpine or epinephrine, used alone.  Timoptic is available in solutions of 0.25 percent and 0.50 percent.  Its pressure-lowering effect peaks after about two hours and last up to twenty-four hours.  Typically it's given twice a day.  Timoptics side effects are rare, but they include reduced tear production, causing dry eyes, red eyes or corneal irritation.  The systemic side effects of Timoptic are potentially life-threatening cardiovascular and pulmonary problems, particularly, a slowing of the heart rate, congestive heart failure, decreased blood pressure, or lightheadedness, irregular heartbeat and lung spasms.  Timoptic is also related to other beta-blocking ocular agents, including betazolol (Beoptic), timolol hemihydrate (Betimol), carteolol (Ocupress), levobundolol (Betagan) and metipranolol (OptiPranolol) (Cassel et al '98: 178-180).

Beta Blockers
	DRUG NAME
	DOSE
	NOTES
	
	
	
	
	
	
	
	
	

	Beta Blockers
	
	
	
	
	
	
	
	
	

	Uses: Treatment of open-angle glaucoma and other forms of ocular hypertension (↓ formation of aqueous humor).
	
	
	
	
	
	
	
	
	

	CAUTIONS: Systemic absorption is minimal but may occur. Systemic absorption may result in additive adverse cardiovascular effects (bradycardia, hypotension), especially when used with other cardiovascular agents (antihypertensives, antiarrhythmics). Other systemic adverse reactions may occur, including bronchospasm or delirium (geriatric patients). Concurrent use with ophthalmic epinephrine may ↓ effectiveness.
	
	
	
	
	
	
	
	
	

	betaxolol (Betoptic, Betoptic S)
	Adults:Betoptic–1–2 drops of 0.5% solution twice daily; Betoptic S–1 drop of 0.25% suspension twice daily.
	ADRs: conjunctivitis, ↓ visual acuity, ocular burning, rash (may be less likely than others to cause bronchospasm if systemically absorbed)
	

	carteolol
	Adults: 1 drop of 1% solution twice daily.
	ADRs: ocular burning, ↓ visual acuity
	

	levobunolol (AKBeta, Betagan)
	Adults: 1–2 drops of 0.25% solution twice daily or 1–2 drops of 0.5% solution once daily.
	ADRs: conjunctivitis, ↓ visual acuity, ocular burning, rash
	

	metipranolol (OptiPranolol)
	Adults: 1 drop of 0.3% solution twice daily.
	Lasts up to 24 hr

ADRs: conjunctivitis, ↓ visual acuity, ocular burning, rash
	

	timolol (Betimol, Istalol, Timoptic, Timoptic-XE)
	Adults:Solution–1 drop of 0.25–0.5% solution 1–2 times daily; Gel-forming solution–1 drop of 0.25–0.5% solution once daily.
	Lasts up to 24 hr

ADRs: conjunctivitis, ↓ visual acuity, ocular burning, rash
	


Source: Davis's Drug Guide
Apraclonidine (Iopidine) and brimonidine (Alphagan) represent a fairly new class of topical antiglaucoma drops called alpha agonists or sympathomimetics.  They appear to lower intraocular pressure primarily by decreasing the production of aqueous humor, and secondarily increase uveoscleral outflow.  Both drugs being lowering IOP within an hour, peak in about three hours, and are effective for eight to twelve hours.  They are usually administered two or three times a day.  They can be used, with caution, in people with cardiac and pulmonary problems, unlike beta-blockers.  Iopidine's effectiveness deceases with time, even after one month.  
Sympathomimetics
	DRUG NAME
	DOSE
	NOTES
	
	
	
	
	
	
	
	
	

	Sympathomimetics
	
	
	
	
	
	
	
	
	

	Uses: Treatment of open-angle glaucoma and other forms of intraocular hypertension (↓ formation of aqueous humor).
	
	
	
	
	
	
	
	
	

	CAUTIONS: Systemic absorption may result in adverse cardiovascular and CNS reactions (especially in patients with cardiovascular disease); avoid use in patients predisposed to acute angle-closure glaucoma.
	
	
	
	
	
	
	
	
	

	apraclonidine (Iopidine)
	Adults: Postoperative reduction of intraocular pressure–1–2 drops of 0.5% solution 3 times daily or 1 drop of 1% solution 1 hr before surgery and upon completion of surgery.
	Used to ↓ intraocular pressure after surgery.

A selective alpha-adrenergic agonist.

Monitor pulse and blood pressure.

Avoid concurrent use with MAO inhibitors.

ADRs: ophthalmic-irritation, mydriasis; systemic-allergic reactions, arrhythmias, bradycardia, drowsiness, dry nose, fainting, headache, nervousness, weakness.
	

	brimonidine (Alphagan P)
	Adults and children ≥2 yr: 1 drop of 0.1–0.15% solution 3 times daily (8 hr apart).
	A selective alpha-adrenergic agonist.

Avoid concurrent use with MAO inhibitors.

Tricyclic antidepressants may ↓ effectiveness; additive CNS depression may occur with other CNS depressants, additive adverse cardiovascular effects with other cardiovascular agents.

ADRs: ophthalmic–irritation; systemic–drowsiness, dizziness, dry mouth, headache, weakness, muscular pain.
	


Source: Davis's Drug Guide
Latanoprost (Xalatan) is one of a new class of drugs, called prostaglandin analogs, now available in the United States.  It acts by increasing uveoscleral outflow, but does not have any effect on the production of aqueous fluid.  It is a useful adjunct with other glaucoma medications that work to lower eye pressure through different mechanisms.  When latanoprost is used alone it has been shown to be more effective than Timoptic.  Latanoprost is used once a day, preferably at night, since intraocular pressure is usually at its highest during the early-morning hours.  
Prostaglandin Agonists
	DRUG NAME
	DOSE
	NOTES
	
	
	
	
	
	
	
	
	

	Prostaglandin Agonists
	
	
	
	
	
	
	
	
	

	Uses: Treatment of open-angle glaucoma (↑ outflow of aqueous humor).
	
	
	
	
	
	
	
	
	

	CAUTIONS: May change eye color to brown; will form precipitate with thimerosal-containing products; can be used with other agents to ↓ intraocular pressure.
	
	
	
	
	
	
	
	
	

	bimatoprost (Lumigan)
	Adults: 1 drop of 0.01–0.03% solution once daily in the evening.
	ADRs: local irritation, foreign body sensation, ↑ eyelash growth, ↑ brown pigmentation in iris.
	

	latanoprost (Xalatan)
	Adults: 1 drop of 0.005% solution once daily in the evening.
	ADRs: local irritation, foreign body sensation, ↑ eyelash growth, ↑ brown pigmentation in iris.
	

	tafluprost (Zioptan)
	Adults: 1 drop of 0.0015% solution once daily in the evening.
	ADRs: local irritation, foreign body sensation, ↑ eyelash growth, ↑ brown pigmentation in iris.
	

	travoprost (Travatan Z)
	Adults and Children ≥16 yr: 1 drop of 0.004% solution once daily in the evening.
	ADRs: local irritation, foreign body sensation, ↑ eyelash growth, ↑ brown pigmentation in iris.
	


Source: Davis's Drug Guide
Carbonic anhydrase inhibitors, or CAIS, block the production of aqueous fluid by inhibiting an enzyme called carbonic anhydrase, which acts on the eye's ciliary body.  Acetazolamide (Diamox) and methazolamide (Neptazane) are well-known carbonic anhydrase inhibitors.  They are available in pill form as well as intravenous and intramuscular preparations.  The pressure-lowering effects of Diamox usually being in one to two hours, peak at three to five hours, an dasts up to eight hours; it also comes in a sustained release capsule, which can last up to twenty-four hours.  Neptazane is available in 25 mg and 50 mg pills.  It begins working in about two hours, lasts about ten to eighteen hours and is usually taken two or three times a day.  Recently carbonic anhydrase inhibitors have become available as eye drops.  Dorzolamide hydrochlorie (Trusopt), available in a 2 percent solution is recommended for use three times a day.  Its side effects include allergic reactionsof the eyelids and conjunctiva.  With pills ocular side effects are rare, however increased nearsightedness has been noted.  Systemic side effects can include numbness and tingling in the extremities, weight loss fatigue, kidney stones and lowered blood levels of potassium.  Carbonic anhydrase inhibitors are sulfonamides, which shouldn't be given to patients with known sulfa allergies or severe liver or lung disease.  Mannitol, glycerin and isosorbide are three other medications.  These are mainly used as short-term treatments (Cassel et al '98: 181, 184).   
Carbonic Anhydrase Inhibitors
	DRUG NAME
	DOSE
	NOTES
	
	
	
	
	
	
	
	
	

	Carbonic Anhydrase Inhibitors
	
	
	
	
	
	
	
	
	

	Uses: Treatment of open-angle glaucoma and other forms of ocular hypertension (↓ formation of aqueous humor).
	
	
	
	
	
	
	
	
	

	CAUTIONS: May exacerbate kidney stones; should not be used in patients with CCr <30 mL/min; may have cross-sensitivity with sulfonamides.
	
	
	
	
	
	
	
	
	

	brinzolamide (Azopt)
	Adults: 1 drop of 1% suspension 3 times daily.
	ADRs: burning, stinging, unusual taste
	

	dorzolamide (Trusopt)
	Adults and Children: 1 drop of 2% solution 3 times daily.
	ADRs: bitter taste, ocular irritation, or allergy
	


Source: Davis's Drug Guide
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The optic disc marks the transition from retina to optic nerve.  Over one million axons originate in the ganglion cells of the retina and pass through each optic disc.  Although these axons are nearly transparent, a bright opthalmoscope will visualize fine reflective striations on the disc's surface and the immediately surrounding retina.  Disc swelling can be a consequence of ischemia, infarction, infiltration or local changes in tissue pressures.  Disc swelling from increased intracranial pressure is termed papilledema.  The swelling reflects a combination of increased back pressure to the central retinal vein and accumulation of axoplasm in and around the disc.  The swelling appears opthalmoscopically as a protrusion of the disc, most obvious just adjacent to the normal borders.  
Papilledema is usually bilateral but may be asymmetrical.  Visual acuity remains normal in acute papilledema.  Only in long-standing papilledema does secondary optic atrophy, with decreased vision, ensue.  Various other disc appearances may be confused with papilledema.  Hyperopic (farsighted eyes are small, with axonal crowding at the disc.  Drusen of the optic disc, depositions of hyaline material in the prelaminar optic nerve, appear as swollen discs in young persons.  Papilledema is staged 0-5 on the Frisen Papilledema Grading System.  Pappilitis is an anterior optic neuritis.  The disc usually appears normal – retrobular neuritis.  In pappillitis, the disc is swollen and may be hemorrhagic, and appearance opthalmoscopically indistinguishable from papilledema.  Unlike papilledema, however, acuity is characteristically reduced, and the condition is usually unilateral.  In older persons disc swelling and loss of vision suggest infarction – anterior ischemic optic neuropathy.  Optic atrophy results from death of the axons in the retina and optic nerve.  Primary optic atrophy refers to progressive pallor without loss of disc substance, a sign of retrograde or anteriograde degeneration from compression vascular injury, or toxic metabolic injury to the axons.  Secondary optic atrophy develops after disc swelling, as in chronic papilledema.  
Corticosteroids
	DRUG NAME
	DOSE
	NOTES
	
	
	
	
	
	
	
	
	

	Corticosteroids
	
	
	
	
	
	
	
	
	

	Uses: Management of inflammatory eye conditions including allergic conjunctivitis, nonspecific superficial keratitis, anterior endogenous uveitis; infectious conjunctivitis (with anti-infectives); management of corneal injury; suppression of graft rejection following keratoplasty; prevention of postoperative inflammation.
	
	
	
	
	
	
	
	
	

	CAUTIONS: Use cautiously in patients with infectious ocular processes (avoid in herpes simplex keratitis), especially fungal and viral ocular infections (may mask symptoms); diabetes, glaucoma, or epithelial compromise.
	
	
	
	
	
	
	
	
	

	dexamethasone (Diodex, Maxidex)
	Adults:Solution–1–2 drops of 0.1% solution q hr during the day and q 2 hr during the night, gradually ↓ the dose to 1 drop q 4 hr, then to 3–4 times daily; Suspension–1–2 drops of 0.1% suspension up to 4–6 times daily.
	As condition improves, ↓ frequency of administration.

ADRs: corneal thinning, ↑ intraocular pressure, irritation.
	

	difluprednate (Durezol)
	Adults and children:Postoperative inflammation–1 drop of 0.05% emulsion 4 times daily beginning 24 hr after surgery and continued for 2 wk, then 2 times daily for 1 wk, then taper; Uveitis–1 drops of 0.05% emulsion 4 times daily for 14 days, then taper.
	As condition improves, ↓ frequency of administration.

ADRs: blepharitis, photophobia, ↓ visual acuity.
	

	fluorometholone (Flarex, FML, FML Forte)
	Adults and children ≥2 yr:Suspension–1–2 drops of 0.1% suspension 4 times daily (up to 2 drops q 2 hr during initial 24–48 hr) or 1 drop of 0.25% suspension 2–4 times daily (up to 1 drop q 4 hr during initial 24–48 hr); Ointment–½-in. strip 1–3 times daily (up to q 4 hr during initial 24–48 hr).
	As condition improves, ↓ frequency of administration.

ADRs: blurred vision (ointment), corneal thinning, ↑ intraocular pressure, irritation.
	

	loteprednol (Alrex, Lotemax)
	Adults:Allergic conjunctivitis–Alrex: 1 drop of 0.2% suspension 4 times daily; Inflammatory conditions–Lotemax: 1–2 drops of 0.5% suspension 4 times daily (up to 1 drop q hr may be used in first wk); Postoperative inflammation–Lotemax gel/suspension: 1–2 drops of 0.5% gel/suspension 4 times daily beginning 24 hr after surgery and continued for 2 wk; Lotemax ointment: ½-in. strip 4 times daily beginning 24 hr after surgery and continued for 2 wk.
	ADRs: corneal thinning, ↑ intraocular pressure, irritation.
	

	prednisolone (Diopred, Omnipred, Pred Forte, Pred Mild)
	Adults and children: 1–2 drops of 0.12–1% solution/suspension 2–4 times daily.
	As condition improves, ↓ frequency of administration.

ADRs: corneal thinning, ↑ intraocular pressure, irritation.
	

	rimexolone (Vexol)
	Adults:Postoperative inflammation–1–2 drops of 1% suspension 4 times daily beginning 24 hr after surgery and continued for 2 wk; Uveitis–1–2 drops of 1% suspension q hr while awake for 1 wk, then 1 drop q 2 hr while awake for 1 wk, then taper.
	As condition improves, ↓ frequency of administration.

ADRs: corneal thinning, ↑ intraocular pressure, irritation.
	


Source: Davis's Drug Guide
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In retinitis pigmentosa there is a primary dystrophy of the rods and cones.  The ganglion cells remain intact, but there are secondary vascular and gliotic changes with a waxy pallor of the disc but not a true optic atrophy since the axons are preserved (Gittinger '88: 2292, 2293).  Uveitis denotes inflammation of the uveal tract – the iris, ciliary body, and choroid.  There are two major clinical types, anterior and posterior.  Anterior uveitis also known as iritis or iridocyclitis, has as its hallmark cells in the anterior chamber.  Posterior uveitis may take the form of chorioretintis.  Acute anterior uveitis presents with congestion of the eye, often in a preilimbal distribution described as ciliary flush.  Frequently, the eye is painful, vision reduced and the pupil small and poorly reactive.  The diagnosis is confirmed on slit lamp examination by the presence of free cells in the aqueous humor, visible as bright points as the slit beam passes through the anterior chamber.  Juvenile rheumatoid arthritis and ankylosing spondylitis are especially apt to be associated with uveitis.  A majority are HLA-B27 positive.  The triad of arthritis, urethritis and conjunctivitis suggests Reiter's syndrome.  This develops most often in men between the ages of 20 and 40 as a nonbacterial urethritis followed by polyarthritis and ocular inflammation.  Uveitis is a cardinal feature of Behçet's syndrome and uveomeningitis (the Vogt-Koyanagi-Harada syndrome) more common in the Orient.  A steroid- responsive exudative process simulating uveitis can occur in adults over the age of 40 as part of lymphoreticular neoplasia.  Diagnosis may be made from the cytology of a vitreous aspirate.  The treatment of uveitis consists largely of topical or, when the inflammation is prolonged or severe, systemic immunosuppression.  Prednisolone or dexamethasone topically, or prednisone orally, is the preferred drug.  Cytotoxic immunosuppressive agents are sometimes used in chronic, intractable uveitis.  Mydriatic-cycloplegics in anterior uveitis reduce discomfort and retard posterior synechiae formation (Gittinger '88: 2293).  

Cycloplegic Mydriatics
	DRUG NAME
	DOSE
	NOTES
	
	
	
	
	
	
	
	
	

	Cycloplegic Mydriatics
	
	
	
	
	
	
	
	
	

	Uses: Preparation for cycloplegic refraction; management of uveitis (not tropicamide).
	
	
	
	
	
	
	
	
	

	CAUTIONS: Use cautiously in patients with a history of glaucoma; systemic absorption may cause anticholinergic effects such as confusion, unusual behavior, flushing, hallucinations, slurred speech, drowsiness, swollen stomach (infants), tachycardia, or dry mouth.
	
	
	
	
	
	
	
	
	

	atropine (Isopto Atropine)
	Adults: Cycloplegic refraction–1–2 drops of 1% solution 1 hr before procedure; Uveitis–Solution: 1–2 drops of 1% solution 4 times daily; Ointment: 0.3–0.5-cm strip up to 3 times daily.
	Effects on accommodation may last 6 days; mydriasis may last 12 days.

ADRs: irritation, blurred vision, photophobia.
	

	cyclopentolate (Cyclogyl, Diopentolate, Pentolair)
	Adults: 1–2 drops of 0.5–2% solution; may repeat in 5–10 min.Children: 1 drop of 0.5–2% solution; may be followed 5–10 min later by 1 drop of 0.5–1% solution.
	Peak of cycloplegia is within 25–75 min and lasts 6–24 hr.

Peak of mydriasis is within 30–60 min and may last several days.

2% solution used for heavily pigmented iris.

ADRs: irritation, blurred vision, photophobia.
	

	homatropine (Isopto Homatropine)
	Adults:Cycloplegic refraction–1–2 drops of 2–5% solution, may repeat in 5–10 min for 2 more doses; Uveitis–1–2 drops of 2–5% solution 2–3 times daily (up to q 4 hr). Children: Cycloplegic refraction–1–2 drops of 2% solution, may repeat in 10–15 min if needed; Uveitis–1–2 drops of 2% solution 2–3 times daily (up to q 4 hr).
	Cycloplegia and mydriasis may last for 24–72 hr.

ADRs: irritation, blurred vision, photophobia.
	

	scopolamine (Isopto Hyoscine)
	Adults: Cycloplegic refraction–1–2 drops of 0.25% solution 1 hr before procedure; Uveitis–1–2 drops of 0.25% solution up to 4 times daily.
	Shorter duration than atropine, but mydriasis and cycloplegia may last for 3–7 days.

ADRs: irritation, blurred vision, photophobia.
	

	tropicamide (Diotrope, Mydriacyl, Tropicacyl)
	Adults and children: 1–2 drops of 0.5–1% solution.
	Stronger solution/repeated dosing may be required in patients with dark irides.

Peak effect occurs in 20–40 min.

Cycloplegia lasts 2–6 hr; mydriasis lasts up to 7 hr.

ADRs: irritation, blurred vision, photophobia.
	


Source: Davis's Drug Guide
Ocular infections (or inflammations) are most sensibly grouped according to their locations.  The most common and most superficial infection is a blepharoconjunctivitis or, more simply, conjunctivitis.  Infection of the lacrimal gland is a dacryocystitis.  When the cornea is involved, the infection is called keratitis.  Infection or inflammation inside the eye is a endophthlamitis.   Some chorioretinitis is infectious.   The etiologies for conjunctivitis include allergic, viral, bacterial, chlamydial, and chemical.  Mild acute viral conjunctivitis, with a watery discharge and lids that are sealed closed upon awakening, usually requires only symptomatic treatment – warm or cool compresses and a topical vasoconstrictor to whiten the eye.  Antibiotics have no clear efficacy.  Purulent conjunctivitis is usually bacterial and amenable to antibiotics.  An important variety is gonococal conjunctivitis, a disease of the newborn (gonococcal ophthalmia neonatorum) and of sexually active adults.  The eye is markedly inflamed with a copious discharge and swollen lids, described as hyperpurulent conjunctivitis.  In some parts of the world, chronic chlamydial conjunctivitis leads to conjunctival scarring and corneal vascularization, a disease known as trachoma.  The resulting blindness is an important international public health problem because the blindness is so easily cured with antibiotics.  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).  
In the treatment of infectious eye disease, e.g. conjunctivitis, one should always use the drug which is the most effective, the least likely to cause complications, the least likely to be used systemically at a later date, and the least expensive.  Of the available antibacterial agents, the sulfonamides come closest to meeting these specifications.  Two reliable sulfonamides are sulfisoxazole and sodium sulfacetamide.  The sulfonanides have the added advantages of ow allergenicity and effectiveness against trachoma.  They are available in ointment or solution form.  If sulfonamides are not effective, the antibiotics can be used.  Two of the most effective broad-spectrum antibiotics for ophthalmic use are chloramphenicol and neomycin.  Both of these drugs have some effects against gram-negative as well as gram-positive organisms.  Other antibiotics frequently used are erythromycin, tetracycline, bacitracin, gentamicin and polymyxin.  Combined bacitracin-polymyxin ointment is often used prophylactically for the protection it affords against both gram-positive (bacitracin) and gram-negative (polymyxin) organisms.  The great majority of antibiotic and chemotherapeutic medications for eye infections are administered locally.  Systemic administration is required for all intraocular infections, corneal ulcer, chlamydial conjunctivitis, orbita cellulitis, dacyocystitis,  and  any serious external infection that does not respond to local treatment.  
Ointments have greater therapeutic effectiveness than solutions since in this way contact can be maintained for up to 30-60 minutes.  However, they do have the disadvantage of causing blurred vision; where this must be avoided, solutions should be used.  Before one can determine the drug of choice, the causative organisms must be known.  For example, a pneumococcal corneal ulcer will respond to treatment with a sulfonamide or any broad-spectrum antibiotic, but this is not true in the case of corneal ulcer due to Pseudomonas aeruginosa, which responds only to vigorous treatment with polymyxin, colistin, or gentamicin.  Another example is staphylococcal dacryocystitis; staphylococci not sensitive to penicillin are most likely to be susceptible to erythromycin or methicillin; although tetracycline have proven effective against so called methicillin resistant Staphylococcus aureus (MRSA) and tetracycline drops might be the best first line defense against Staph.  Antibiotics, like the steroids, when used over a prolonged period of time in bacterial corneal ulcers favor the development of secondary fungal infection of the cornea (Vaughan & Asbury '74: 38). Gentamycin and tobramycin should be reserve for suspected gram negative bacterial conjunctivitis or when justified by culture results  (Hoekelman et al '04: 1241-1242)(Oski et al '99: 669-670). 
Antibiotics
	DRUG NAME
	DOSE
	NOTES
	
	
	
	
	
	
	
	
	
	
	

	Anti-infectives/Antifungals/Antivirals
	
	
	
	
	
	
	
	
	
	
	

	Uses: Localized superficial ophthalmic infections (e.g., bacterial conjunctivitis).
	
	
	
	
	
	
	
	
	
	
	

	CAUTIONS: Small amounts may be absorbed and result in hypersensitivity reactions.
	
	
	
	
	
	
	
	
	
	
	

	azithromycin (AzaSite)
	Adults and children ≥1 yr: 1 drop of 1% solution twice daily (given 8–12 hr apart) for 2 days, then once daily for 5 more days.
	When used to treat ocular chlamydial infections, concurrent systemic therapy is required.

ADRs: eye irritation

	bacitracin
	Adults and children: ¼–½-in. strip q 3–4 hr for acute infections or 2–3 times daily for mild-moderate infections.
	ADRs: eye irritation

	besidfloxacin (Besivance)
	Adults and children ≥1 yr: 1 drop of 0.6% suspension 3 times daily (given 4–12 hr apart) for 7 days.
	ADRs: headache, eye irritation

	ciprofloxacin (Ciloxan)
	Adults and children >1 yr (solution) or >2 yr (ointment):Bacterial conjunctivitis–Solution: 1–2 drops of 0.3% solution q 2 hr while awake for 2 days, then q 4 hr while awake for 5 more days; Ointment: ½-in. strip 3 times daily for 2 days, then twice daily for 5 more days; Corneal ulcers–Solution: 2 drops of 0.3% solution q 15 min for 6 hr, then q 30 min while awake for rest of day, then q 1 hr while awake for next 24 hr, then q 4 hr while awake for next 12 days or longer if re-epithelialization does not occur.
	May cause harmless white crystalline precipitate that resolves over time.

ADRs: altered taste, systemic allergic reactions, photophobia, discomfort.

	erythromycin (Diomycin)
	Adults and children:Treatment of infections–½-in. strip 2–6 times daily.Infants: Prophylaxis of ophthalmia neonatorum–thin strip in each eye as a single dose.
	ADRs: irritation

	fusidic acid (Fucithalmic)
	Adults and children ≥2 yr: 1 drop of 1% solution twice daily for 7 days.
	ADRs: irritation

	gatifloxacin (Zymar, Zymaxid)
	Adults and children ≥1 yr: 1 drop of 0.5% solution q 2 hr while awake (up to 8 times/day) for 1 day, then 2–4 times daily while awake for 6 more days.
	ADRs: irritation, headache, ↓ visual acuity, taste disturbance

	gentamicin (Diogent, Genoptic, Gentak)
	Adults and children:Solution–1–2 drops of 0.3% solution q 2–4 hr; Ointment–½-in. strip q 8–12 hr.
	ADRs: irritation, burning, stinging, blurred vision (ointment)

	Levofloxacin
	Adults and children ≥6 yr:Bacterial conjunctivitis–1–2 drops of 0.5% solution q 2 hr while awake for 2 days (up to 8 times/day); then every 4 hr while awake for 5 more days (up to 4 times/day).
	ADRs: altered taste, systemic allergic reactions, photophobia


	moxifloxacin (Moxeza, Vigamox)
	Adults and children ≥1 yr (Vigamox) or ≥4 mo (Moxeza):Moxeza–1 drop of 0.5% solution twice daily for 7 days; Vigamox–1 drop of 0.5% solution 3 times daily for 7 days.
	ADRs: irritation, ↓ visual acuity

	ofloxacin (Ocuflox)
	Adults and children ≥1 yr:Bacterial conjunctivitis–1–2 drops of 0.3% solution q 2–4 hr while awake for 2 days, then 4 times daily for 5 more days; Corneal ulcer–1–2 drops of 0.3% solution q 30 min while awake and q 4–6 hr while sleeping for 2 days, then q hr while awake for 4–6 more days, then 4 times daily until cured.
	ADRs: altered taste, systemic allergic reactions, photophobia

	sulfacetamide (AK Sulf Liq, Bleph-10, Diosulf, Sodium Sulamyd)
	Adults and children ≥2 mo:Solution–1–2 drops of 10% solution q 2–3 hr while awake (less frequently at night) for 7–10 days; Ointment–½-in. strip q 3–4 hr and at bedtime for 7–10 days.
	Cross-sensitivity with other sulfonamides (including thiazides) may occur.

ADRs: local irritation.

	tobramycin (AK-Tob, Tobrex)
	Adults and children ≥2 mo:Solution–1–2 drops of 0.3% solution q 2–4 hr depending on severity of infection; Ointment–½-in. strip q 8–12 hr.
	Ointment may retard corneal wound healing

ADRs: irritation, burning, stinging, blurred vision (ointment)


Source: Davis's Drug Guide
Viral keratitis is a common and potentially serious consequence of infection with herpesvirus hominis.  The corneal involvement may be recognized by the characteristic dendrite a branching epithelial ulcer.  Topical antivirals promote healing, but recurrence is frequent with increasing risk of corneal stromal involvement and scarring.  Topical steroids activate epithelial herpes infections and should not be used without ophthalmological consultation.  Bacterial and fungal infections of the cornea are a serious threat to vision.  Cytomegalovirus chorioretinitis appears in immunosuppressed hosts as a discrete area of white or yellow retinal opacification with associated hemorrhage and vascular sheathing.  Diagnosis can be made clinically and by culture of throat and urine.  Dosages of immunosuppressive drugs should be reduced, if possible (Gittinger '88: 2294).  
Antivirals
	DRUG NAME
	DOSE
	NOTES
	
	
	
	
	
	
	
	
	

	Antivirals
	
	
	
	
	
	
	
	
	

	ganciclovir (Zirgan)
	Adults and children ≥2 yr: 1 drop of 0.15% gel 5 times daily (q 3 hr while awake) until corneal ulcer heals, then 3 times daily for 7 days.
	ADRs: blurred vision, irritation, keratopathy
	

	trifluridine (Viroptic)
	Adults and children ≥6 yr: 1 drop of 1% solution q 2 hr while awake (up to 9 drops/day) until re-epithelialization occurs, then q 4 hr while awake for 7 more days (not to exceed 21 days).
	ADRs: burning, stinging, keratopathy
	


Source: Davis's Drug Guide
Candida albicans is the most prevalent organism causing metastatic (endogenous) endophthalmitis.  Fungemia after prolonged use of intravenous catheters or parenteral drug abuse restuls in colonization of the eye, with multiple white, fluffy chorioretinal infiltrates.  These often involve the macula, reducing central vision.  A common type of infectious chorioretinitis is toxoplasmosis acquired in utero.  This protozoan parasite can remain dormant in large, pigmented chorioretinal scars for many years and then become active, with white infiltration at the border of the scar and an overlying vitritis.  Treatment with pyrimethamine and sulfa or with clindamycin may be indicated to protect uninvolved macula.  
Antifungal
	DRUG NAME
	DOSE
	NOTES
	
	
	
	
	
	
	
	
	

	Antifungal
	
	
	
	
	
	
	
	
	

	natamycin (Natacyn)
	Adults:Fungal keratitis–1 drop of 5% suspension q 1–2 hr for 3–4 days, then 6–8 times/day for 2–3 wk; Fungal blepharitis or conjunctivitis–1 drop of 5% suspension q 4–6 hr for for 2–3 wk.
	ADRs: irritation, swelling
	


Source: Davis's Drug Guide
The inside of the eyelids and the covering of the eyeball have a membrane called the conjunctiva. The conjunctiva is susceptible to irritation from allergens, especially during hay fever season. Allergic conjunctivitis is quite common. It’s the body’s reaction to substances it considers potentially harmful.  Some of the substances that cause this reaction are:
household dust, pollen from trees and grass, mold spores, animal dander, chemical scents such as, household detergents or perfume or consuming chamomile or St. John's wort two or three nights in a row.  Some people may also experience allergic conjunctivitis in reaction to certain medications or substances dropped into the eyes, such as contact lens solution or medicated eye drops.  People who have allergies are more likely to develop allergic conjunctivitis. According to the Asthma and Allergy Foundation of America, allergies affect 30 percent of adults and 40 percent of children, and often run in families.  Allergies affect people of all ages, though they are more common in children and young adults. People who have allergies or live in locations with high pollen counts, are more susceptible to allergic conjunctivitis. Redness in the white of the eye and small bumps inside your eyelids are visible signs of conjunctivitis.  An allergy skin test exposes the skin to specific allergens to examine the body’s reaction, which may include swelling and redness. A blood test may be recommended to see if the body is producing proteins, or antibodies, to protect itself against specific allergens like mold or dust. A scraping of conjunctival tissue may be taken to examine white blood cells. Eosinophils are white blood cells that become activated with allergies. 
Antihistamines
	DRUG NAME
	DOSE
	NOTES
	
	
	
	
	
	
	
	
	

	Antihistamines
	
	
	
	
	
	
	
	
	

	Uses: Various forms of allergic conjunctivitis.
	
	
	
	
	
	
	
	
	

	alcaftadine (Lastacaft)
	Adults and children ≥2 yr: 1 drop of 0.25% solution once daily.
	ADRs: transient burning/stinging, headache
	

	azelastine (Optivar)
	Adults and children ≥3 yr: 1 drop of 0.05% solution twice daily.
	ADRs: transient burning/stinging, headache, bitter taste
	

	bepotastine (Bepreve)
	Adults and children ≥2 yr: 1 drop of 1.5% solution twice daily.
	ADRs: taste disturbance, headache, local irritation
	

	emedastine (Emadine)
	Adults and children ≥3 yr: 1 drop of 0.05% solution up to 4 times daily.
	ADRs: headache, drowsiness, malaise, local irritation
	

	epinastine (Elestat)
	Adults and children ≥2 yr: 1 drop of 0.05% solution twice daily.
	ADRs: headache, local irritation
	

	ketotifen (Alaway, Claritin Eye, Zaditor, Zyrtec Itchy Eye)
	Adults and children ≥3 yr: 1 drop of 0.025% solution twice daily (given 8–12 hr apart).
	OTC

ADRs: local irritation
	

	olopatadine (Pataday, Patanol, Pazeo)
	Adults and children ≥2 yr (Pataday, Patanol; ≥3 yr (Pazeo):Patanol–1 drop of 0.1% solution twice daily (given 6–8 hr apart); Pataday–1 drop of 0.2% solution once daily; Pazeo–1 drop of 0.7% solution once daily.
	Small amounts are absorbed; excreted in urine.

ADRs: headache, conjunctival irritation
	


Source: Davis's Drug Guide
Treating allergic conjunctivitis involves eliminating exposure to allergens. Allergic conjunctivitis can be treated with a variety of medications, including topical antihistamines, mast cell stabilizers, nonsteroidal anti-inflammatory drugs (NSAIDs), and corticosteroids.  Cromolyn sodium is a mast cell-stabilizer used to treat allergic conjunctivitis (Hoekelman et al '04: 1241-1242)(Oski et al '99: 669-670).  
Mast Cell Stabilizers
	DRUG NAME
	DOSE
	NOTES
	
	
	
	
	
	
	
	
	

	Mast Cell Stabilizers
	
	
	
	
	
	
	
	
	

	Uses: Vernal keratoconjunctivitis.
	
	
	
	
	
	
	
	
	

	CAUTIONS: Require several days of treatment before effects are seen.
	
	
	
	
	
	
	
	
	

	cromolyn (Opticrom)
	Adults and children >4 yr: 1–2 drops of 4% solution 4–6 times daily.
	ADRs: irritation.
	

	lodoxamide (Alomide)
	Adults and children >2 yr: 1–2 drops of 0.1% solution 4 times daily for up to 3 mo.
	ADRs: blurred vision, foreign body sensation, irritation.
	

	nedocromil (Alocril)
	Adults and children ≥3 yr: 1–2 drops of 2% solution twice daily throughout period of exposure to allergen.
	ADRs: headache, ocular burning, unpleasant taste, nasal congestion.
	


Source: Davis's Drug Guide
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The orbitopathy of Graves' disease (hyperthyroidism) consists of inflammation and infiltration of orbital tissues with characteristic enlargement and scarring of the extraocular muscles.  The varied clinical manifestations include lid retraction, exophthalmos, and limitation of eye movement.  Enlargement of the ocular muscles at the apex of the orbit may lead to another major complication of Graves' orbitopathy – compressed optic neuropathy.  Severe exposure or major visual loss from compressive optic neuropathy is an indication for treatment.  Systemic steroids will reduce exophthalmos and relieve optic nerve compression temporarily.  Surgical decompression of the orbit by one of several routes is one definitive therapy, orbital irradiation is also used.  Direct surgery of the ocular muscle relieves diplopia and permanent lid retraction (Gittinger '88: 2295).  

Orbital pseudotumor is an idiopathic inflammation that falls within the spectrum of lymphoroliferative disorders.  Its clinical manifestations are pain, exophthalmos and limitation of eye movement.  There may also be erythema and swelling of the lids.  If the inflammation is posterior to the orbital apex in the walls of the cavernous sinus, the painful ophthalmoplegia that results is called the Tolosa-Hunt syndrome. Initial evaluation of a patient with clinical signs and symptoms of orbital pseudotumor includes orbital ultrasonography and computed tomography.  A trial of high-dose systemic corticosteroids is usually indicated prior to biopsy. Wegener's granulomatosis must be included in the differential diagnosis.  
Rhabdomysarcoma is the most common malignant tumor of the orbit during the first decade of life and occurs during the second and third decades.  Progression may be extremely rapid.  Biopsy and prompt treatment with irradiation and chemotherapy results in a high percentage of survival, although vision in the eye on the side of the tumor is seldom preserved.  The variety of primary, secondary and metastatic tumors in the orbit is large.  Carcinomas of the lacrimal or meibomian glands represent a serious threat to life, and some cases require exenteration, removal of the orbital contents. Carcinoma from contiguous sinuses invades the orbit, and breast carcinoma is especially likely to metastasize to the orbit.  Retinoblastoma, a malignancy of the retina, is the most common intraocular tumor of childhood.  One third are bilateral.  About 6 percent of retinoblastomas are inherited as an autosomal dominant disease; half of these are bilateral. Ninety percent of retinoblastomas are discovered before the age of three.  Primary melanomas develop in the conjunctiva, iris ciliary body, or choroid; skin melanomas have a predilection for metastasis to the eye and orbit.  Malignant melanomas of the choroid are the most common primary intraocular tumor of adulthood.  Most occur in midde-aged Caucasians.  Enucleation is the traditional treatment for malignant melanoma of the choroid.  Other treatment modalities are photocoagulation, radiotherapy, and local resection.  Once considered rare, metastatic cancer has become the most common ocular malignancy of adulthood. Most are carcinomas invading the choroid, the commonest coming from the breast.  Next in frequency are carcinomas of the lung, followed by kidney, gastrointestinal tract and prostate.  If tumor is identified elsewhere, removal of the eye is seldom indicated.  Enucleation should be performed only if the eye is completely blind and painful, as palliative radiotherapy or chemotherapy may preserve vision (Gittinger '88: 2295, 2296). 

Inflammation of the collagenous shell of the eye is either superficial (episcleritis) or deep (scleritis).  Episcleritis resembles a localized conjunctivitis.  The inflammation is deeper, however, and the dilated vessels do not always blanch with topically applied phenylephrine 2.5 percent, as in pure conjunctivitis.  Episcleritis usually is self-limited and does not permanently damage the eye.  Most episcleritis is idiopathic.  Scleritis is more likely than episcleritis to accompany a systemic disease.  The diagnosis is especially difficult with posterior scleritis, which may present as ocular pain or as an exudative retinal detachment.  Pain may be prominent and severe.  With prolonged inflammation, scleral thinning results in a localized bluish discoloration as the underlying choroid becomes visible.  The adjacent cornea may melt away.  Management of scleritis is difficult.  Local steroid injections may predispose to perforation.  Systemic corticosteroids and other anti-rheumatic drugs are useful in some patients to treat underlying systemic disease.  
Immunomodulators
	DRUG NAME
	DOSE
	NOTES
	
	
	
	
	
	
	
	
	

	Immunomodulators
	
	
	
	
	
	
	
	
	

	Uses: ↑ tear production when the cause of dry eye is inflammation secondary to keratoconjunctivitis sicca.
	
	
	
	
	
	
	
	
	

	CAUTIONS: Tear production is not ↑ during concurrent use of ophthalmic NSAIDs or punctal plugs.
	
	
	
	
	
	
	
	
	

	cyclosporine (Restasis)
	Adults and Children ≥16 yr: 1 drop of 0.05% emulsion q 12 hr.
	Emulsion should be inverted to obtain uniform opaque appearance prior to use.

ADRs: irritation, blurred vision.
	


Source: Davis's Drug Guide
Corneal inflammation as the result of drying is referred to as keratoconjunctivitis sicca.  Keratoconjunctivitis sicca, dry mouth (xerostomia), and a connective tissue disorder constitute Sjögren's syndrome is common in patients with rheumatoid arthritis, especially middle-aged women.  Diagnosis depends upon demonstration of tear hyposecretion, accompanied by corneal and conjunctival epithelial damage.  Treatment consists of tear replacement and reduction of tear turnover.  Various preparations of artificial tears are available.  Other therapeutic measures include occlusion of the lacrimal puncta to reduce tear outflow and placement of contact lenses moisture chambers or goggles over the eyes to decrease evaporation in severe keratitis (Gittinger '88: 2296).

Artificial Tears/Ocular Lubricants (sterile buffered isotonic solutions/ointments)
	DRUG NAME
	DOSE
	NOTES
	
	
	
	
	
	
	
	
	

	Artificial Tears/Ocular Lubricants (sterile buffered isotonic solutions/ointments)
	
	
	
	
	
	
	
	
	

	Uses: Artificial tears–keep the eyes moist with isotonic solutions and wetting agents in the management of dry eyes due to lack of tears; also provide lubrication for artificial eyes. Ocular lubricants–provide lubrication and protection in a variety of conditions including exposure keratitis, ↓ corneal sensitivity, corneal erosions, keratitis sicca, during/following ocular surgery or removal of a foreign body.
	
	
	
	
	
	
	
	
	

	Artificial tears (Akwa Tears, Bion Tears, Blink, Cellufresh, Celluvisc, Duolube, Duratears Lubricant Eye Gel, Duratears Naturale, Genteal Lubricant Eye Gel, Hylo, HypoTears, HypoTears PF, Isopto Tears, Just Tears, Lacri-Lube NP, Lacri-Lube S.O.P., Liquifilm Forte, Liquifilm Tears, Murine Tears, Nature's Tears, Nu-Tears, Nu-Tears II, Nutra Tear, Refresh, Refresh PM, Soothe, Systane, Teargen, Tearisol, Tears Naturale, Tears Naturale Free, Tears Naturale II, Tears Plus, Tears Renewed, Ultra Tears, Viva-Drops)
	Adults and children:Artificial tears–Solution: 1–2 drops 3–4 times daily; Insert: 1 insert 1–2 times daily; Ocular lubricants–small amount instilled into conjunctiva several times daily.
	May alter effects of other concurrently administered ophthalmic medications

ADRs: photophobia, lid edema stinging (insert only), transient blurred vision, eye discomfort
	


Source: Davis's Drug Guide
Retinal vascular abnormalities in hypertension can be important diagnostically and therapeutically.  Arteriolar narrowing is the commonest hypertensive change and the most difficult to differentiate as abnormal.  The normal ratio of the diameters of the arteriolar and venous blood columns is 2:3 or 3:4.  A decrease in this ratio can best be appreciated in the smaller branches away form the disc.  Other findings include micro-aneurysms, hemorrhages, lipid deposits and edema.  Retinal and disc edema usually follows a rapid increase in systemic blood pressure.  Disc edema defines the entity malignant hypertension.  By contract, opacification (or sclerosis) of the vessel walls, described as copper or silver wiring, accompanies long-standing hypertension.  Cotton-wool spots are signs of local ischemia hemorrhages and hard exudates reflect vascular leakage.  Microaneurysms indicate irreversible structural alterations in the capillary beds.  Retinal vascular occlusion and ischemic optic neuropathy are potential consequences of hypertensive vascular changes.  The only pure arteriosclerotic funduscopic change is atheroma of the retinal arterioles.  These are seen as yellow-white plaques in the central retinal artery or its first branches, where the arteries still have an internal elastic lamina.  Hypertension accelerates atherosclerosis, but atherosclerosis does not require hypertension.  
Ocular Decongestants/Vasoconstrictors
	DRUG NAME
	DOSE
	NOTES
	
	
	
	
	
	
	
	
	

	Ocular Decongestants/Vasoconstrictors
	
	
	
	
	
	
	
	
	

	Uses: ↓ ocular congestion due to irritation by vasoconstricting conjunctival blood vessels; stronger solutions have mydriatic effects.
	
	
	
	
	
	
	
	
	

	CAUTIONS: Systemic absorption may result in adverse cardiovascular effects; excessive/prolonged use may produce rebound hyperemia; use caution in patients at risk for acute angle-closure glaucoma; cardiovascular effects may be exaggerated by MAO inhibitors and dose adjustment may be required within 21 days of MAO inhibitors; ↑ risk of arrhythmias with inhalation anesthetics.
	
	
	
	
	
	
	
	
	

	naphazoline (Albalon, Clear Eyes Redness Relief, Comfort Eye Drops, Diopticon, Naphcon Forte, VasoClear)
	Adults: 1–2 drops of 0.012–0.025% solution up to 4 times daily (for up to 3 days) or 1–2 drops of 0.1% solution q 3–4 hr as needed.
	ADRs: ophthalmic-rebound hyperemia; systemic-dizziness, headache, nausea, sweating, weakness.
	

	oxymetazoline (Visine LR)
	Adults and children ≥6 yr: 1–2 drops of 0.025% solution q 6 hr as needed (for up to 3 days).
	ADRs: ophthalmic-rebound hyperemia; systemic-headache, insomnia, nervousness, tachycardia.
	

	phenylephrine (AK Dilate, Dionephrine, Mydfrin)
	Adults: Decongestant–1–2 drops of 0.12% solution up to 4 times daily as needed (for up to 3 days); Mydriasis–1 drop of 2.5–10% solution, may repeat in 10–60 min as needed. Children ≥1 yr: Mydriasis–1 drop of 2.5–10% solution, may repeat in 10–60 min as needed.
	ADRs: ophthalmic-blurred vision, irritation; systemic-dizziness, tachycardia, hypertension, paleness, sweating, trembling.
	

	tetrahydrozoline (Visine)
	Adults: 1–2 drops of 0.05% solution 2–4 times daily.
	ADRs: ophthalmic–irritation; systemic–tachycardia, hypertension.
	


Source: Davis's Drug Guide
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Diabetic retinopathy, the most common of the vascular retinopathies, shares many features with hypertensive retinopathy.  The pathophysiologic defect in diabetic retinopathy appears to lie at the level of the retinal capillaries.. Progressive degeneration of the capillary walls results in leakages, diffuse and focal expansion (microaneurysms) and closure of small vessels.  The ischemic retina in the focal areas of the non-perfusion elaborates factors stimulating new vessel and fibrous ingrowth.  Diabetic retinopathy is classified as background or proliferative.  Background retinopathy is further subdivided into simple background, with micro-aneurysms, dot/blot hemorrhages, and hard exudates, and a pre-proliferative form.  In pre-proliferative background retinopathy there is beading of veins, cotton-wool spots and many hemorrhages.  Also characteristic is intra-retinal new vessel pathology, so-called intra-retinal micro-vascular anomalies.  In proliferative retinopathy, no vascularization appears on the disc and elsewhere, especially along the major vascular arcades, conferring a poor visual prognosis.  Background retinopathy alone reduces visual acuity when there is edema or exudation it eh macula.  Background retinopathy with macular edema is common in type 2 diabetics over age 50.  Good diabetic control appears to retard the progression of retinopathy.  Ablation of ischemic retina by retinal photocoagulation helps preserve central vision in patients with early proliferative retinopathy.  Advanced proliferative retinopathy may require major intraocular surgery – vitrectomy.  In such cases the visual prognosis is guarded but an estimated 50 to 75 percent of operated patients experience some visual improvement (Gittinger '88: 2296, 2297).

Occlusion of the central retinal artery causes sudden usually nearly complete, visual loss in one eye.  Ophthalmoscopy reveals arteriolar narrowing and vascular stasis.  Within hours the infarcted superficial layers of the retina lose their normal transparency to assume a white translucency.  The surrounding tissue produces an appearance descried as a cherry red macula.  Eventually arterial flow is restored, the edema resolves and the fundus appearance returns to near normal.  After several weeks it is difficult to distinguish  central retinal artery occlusion form other causes of primary optic atrophy.  Acute central retinal artery occlusion is a medical emergency.  Rarely, prompt action may dislodge an embolus and restore circulation in time to prevent retinal death and preserve vision.  Intermittent pressure on the globe with the heel of the hand to alternately raise and lower intraocular pressure is the home remedy.  Opthalmologists use retrobulbar injection of anesthetic and anterior chamber paracenteses is to lower pressure in the ocular vascular bed, yet seldom does treatment save vision.  Branch arterial occlusion presents as sudden loss of vision in a sector of the field affected. By far the commonest source of emboli in older adults is the ipsilateral carotid artery.  In children and young adults migraine, coagulation abnormalities, increased intraocular pressure and oral contraceptives may predispose to vascular occlusions.  Central retinal vein occlusion presents as dilated, tortuous veins, extensive retinal hemorrhages and disc swelling in one eye have classically been called a central retinal vein occlusion presenting as sudden unilateral visual loss in older adults but it not an emergency, as there is no accepted immediate therapy.  In younger people the visual prognosis is good.  Patients with branch vein occlusions complain of blurred vision.  In the fundus, hemorrhages and cotton-wool spots spread out in a wedge from an arteriovenous crossing (Gittinger '88: 2297, 2298).  Transient monocular blindness is often referred to as amaurosis fugax, which literally means "fleeting blindness".  Many disorders can produce the symptom of transient blindness, but the major clinical importance of transient monocular blindness in persons older than 40 years is as an indicator or embolic carotid or cardiac disease.   In younger people, transient monocular blindness is often attributed to migraine (Gittinger '88: 2289).  

A variety of systemic drugs have ocular side effects.  Any medication with anticholinergic properties can dilate the pupil and diminish accommodation (the ability to focus at close range) and are contraindicated when there is a potential for angle-closure.  Of the systemic anticholinergic drugs, only transdermal scopolamine can dilate and fix pupils and paralyze accommodation, even in young persons.  Prolonged administration of systemic dosages of corticosteroids often leads to the formation of posterior sub-capsular cataracts.  Topical corticosteroids increase intra-ocular pressure in genetically predisposed persons. Topical steroids also activate Herpesvirus keratitis.  Quinine may cause acute blindness, with narrowing of the retinal arterioles.  An overdose increases the probability of toxic effects but rare persons are sensitive to even therapeutic doses.  Other symptoms of quinine toxicity include dizziness, tinnitus, and hearing loss.  The synthetic antimalarials chloroquine and hydroxychloroquine have a specific retinal toxicity.  This usually appears only after prolonged administration in doses exceeding 250 mg per day for chloroquine and 400 mg per day for hydroxychloroquine.  Reduce visual acuity is the usual initial symptom.  Chloroquine binds to pigmented tissues, exerting a toxic effect on the retinal epithelium with loss of pigmentation in a target-like or bull's eye pattern around the fovea.  Discontinuation of the drug may result in improvement, but if the process if moderately advanced, visual loss may be progressive.  Chloroquine, hyroxychloroquine, and a variety of other drugs including the antiarrhythmic amiodarone cause whorl-like corneal epithelial deposits that are usually asymptomatic.  Such deposits disappear after discontinuation of the drug.  Phenothiazines are potentially toxic to retina and retinal pigment epithelium, producing coarse pigmentary degeneration.  Thioridazine has clinicially significant toxicity, with dosages exceeding 1 gram per day.  Ethambutol require monitoring of optic neuropathies and the physician administering ethambutol should perform monthly checks for acuity and color vision, especially when dosages exceed 15 mg per kilogram.  Ocular manifestations of erythema multiforme, Stevens-Johnson's syndrome, and toxic epidermal necrolysis, or Lyell's syndrome, include bullous conjunctival eruption followed by a cicatricial conjunctivitis.  Adhesions may obliterate the conjunctival sacs and prevent the normal production and distribution of tears.  Dry eyes (xerostomia) may result.  Early treatment with topical steroids (and perhaps antibiotics to prevent secondary infection) sometimes limits damage (Gittinger '88: 2298, 2299).

Medication in solution are easily absorbed form the nasal mucosa, and systemic side effects are more likely with drops than ointments.  Dilation of the pupil with 20 percent phenylephrine solution has been known to precipitate severe hypertension, especially in infants and the elderly.  Topical epinephrine increases ventricular extrasystoles in some patients.  Timolol maleate causes bronchospasm in asthmatics.  Topical anticholinergics such as atropine, scopolamine, and cyclopentolate may contribute to confusional states in the elderly.  Cyclopentolate is occasionally a cause of acute hallucinations and even psychosis in the young.  Pilocarpine, used in large doses in the treatment of acute angle-closure glaucoma, has results in cholinergic overdose – nausea, vomiting, salivation, and gastrointestinal cramps and continuing administration can lead to cardiovascular collapse.  Echothiphate iodide, an organophosphate used in the treatment of some forms of childhood strabismus and of open-angle glaucoma  

predisposes to cholinergic crisis, mimicking acute surgical abdomen.  Also, patients receiving echothiphate have impaired metabolism of succinylcholine.  Use of succinylcholine during the induction of general anesthesia in a patient receiving echothiophate has caused death.  Acetazolamide and methazolamide inhibit aqueous production and are used systemically to reduce intraocular pressure when topical medications are inadequate.  Most patients experience paresthesias.  Carbonic anhydrase inhibitors also induce a systemic acidosis, with a syndrome of malaise and anorexia, depression, and weight loss that responds to concurrent administration of sodium bicarbonate and may rarely cause blood dyscrasias.  Acetoazolamide increases the incidence of urolithiasis.  The combination of a carbonic anhydrase inhibitor and a thiazide diuretic depletes body potassium.  Carbonic anhydrase inhibitors should not be given to persons with known allergy to sulfonamides (Gittinger '88: 2299). 
Anesthetics
	DRUG NAME
	DOSE
	NOTES
	
	
	
	
	
	
	
	
	

	Anesthetics
	
	
	
	
	
	
	
	
	

	Uses: Provide brief local anesthesia to allow measurement of intraocular pressure, removal of foreign bodies, or other superficial procedures.
	
	
	
	
	
	
	
	
	

	CAUTIONS: Repeated use may result in ↑ risk of CNS and cardiovascular toxicity; cross-sensitivity with some local anesthetics may occur.
	
	
	
	
	
	
	
	
	

	lidocaine (Akten)
	Adults and children: 2 drops of 3.5% gel (single dose).
	Does not interact with ophthalmic cholinesterase inhibitors

ADRs: ophthalmic–irritation; systemic–irregular heartbeat, CNS depression
	

	proparacaine (Alcaine)
	Adults and children: 1–2 drops of 0.5% solution (single dose).
	Does not interact with ophthalmic cholinesterase inhibitors.

ADRs: ophthalmic–irritation; systemic–irregular heartbeat, CNS depression
	

	tetracaine (Altacaine, Pontocaine, Tetcaine)
	Adults: 1–2 drops of 0.5% solution (single dose).
	May interact with ophthalmic cholinesterase inhibitors, resulting in ↑ duration of action and risk of toxicity.

ADRs: ophthalmic–irritation; systemic–irregular heartbeat, CNS depression
	


Source: Davis's Drug Guide 
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The idea behind refractive surgery is to adjust the way the eyes refract or bend, light, by changing the shape of the cornea.  This was first attempted in 1885, by a Norwegian surgeon named Dr. H. Schiötz, in a procedure now called astigmatic keratotomy (AK).  Dr. Shiötz made an incision in the patient's cornea to flatten it and thus counterbalance the astigmatism.  The operation was successful, and refractive surgery was born.  It wasn’t until the 1940s that refractive surgery expanded beyond astigmatism.  The first procedures to reduce myopia, or nearsightedness, were done by a Tokyo eye surgeon named Tsutomu Sato.  He found that if incisions were placed radially, like the number on a clock, the cornea would flatten uniformly, and as a result nearsightedness would improve.  However his patients wound up with worse vision than they'd had before.  In the early 1970s  Dr. S. N. Fyodorov, of the Soviet Union, evolved a more prudent approach that improved myopia with significantly less harm to the cornea.  A few years later the radial keratotomy (RK) found its way to the United States.  RKs popularity faded in the 1980s as the result of contact lenses and inability to fully correct severe cases of myopia.  In RK, the surgeon first anesthetizes the eye and then uses a diamond-bladed knife calibrated to reach about 90% percent of the thickness of the cornea, to make uniform incisions, usually about four to eight, around the cornea.  The more incisions the flatter the cornea becomes, with milder cases of myopia, fewer incisions are needed.  Afterward, there's no patching or bandaging, a combination of antibiotics and anti-inflammation drops help heal eyes without infection or scarring, it usually takes three months for the eyes to become comfortable and vision stabilize.  The procedure was given new life in the early 1990s, as equipment and surgical techniques improved dramatically.  By the late 1980s, lasers had come on the scene, designed for photo-ablation: selectively vaporizing the tissue at the center of the cornea thereby sculpting the eye into a new shape.  
This technology gave rise to several other surgical procedures.  The photorefractive keratectomy, or excimer PRK, is performed by a highly sophisticated computer-driven piece of machinery called an excimer laser.  The computer, reading a topographical map of the cornea, selectively reshapes the cornea by telling the laser precisely which bits of tissue to remove.  Before the excimer laser can be used to reshape the cornea, the front surface of the cornea, the epithelium, must be removed.  This is done either manually, by scraping the cornea (while anesthetized), or with the laser itself.  The laser is then used to change the cornea's curvature by vaporising the tissue deep inside it.  Because the corneal surface has been removed. The patient is fitted with a protective clear "bandage" contact lens until the epithelium has time to regenerate, a process that takes about four days.  Antibiotic and anti-inflammatory drops and oral painkillers are also given.  Like radial keratotomy, PRK can't fix all vision problems; currently it's limited to correcting myopia and some astigmatism.  Laser-assisted in-situ keratoplasty, or LASIK, also uses an excimer laser to vaporize tissue in the cornea.  This technique can correct more severe cases of myopia than PRK; it can also correct some astigmatism and moderate cases of farsightedness.  In ALK, the surgeon creates a flap in the epithelium and carefully lifts it to the side.  The surgeon removes a section of stroma (the tissue just beneath the epithelium) to reshape the cornea.  The flap is then replaced and allowed to heal.  It's much less painful than RK or PRK, because corneal nerves are not left exposed, and the original corneal epithelium is preserved.  Antibiotics and anti-inflammatory drops are needed, recovery time is about three months.  
Nonsteroidal Anti-inflammatory Drugs
	DRUG NAME
	DOSE
	NOTES
	
	
	
	
	
	
	
	
	

	Nonsteroidal Anti-inflammatory Drugs
	
	
	
	
	
	
	
	
	

	Uses: Management of pain/inflammation following surgery (bromfenac, diclofenac, ketorolac, nepafenac), allergic conjunctivitis (ketorolac), inhibition of perioperative miosis (flurbiprofen).
	
	
	
	
	
	
	
	
	

	CAUTIONS: Cross-sensitivity with systemic NSAIDs may occur; concurrent use of anticoagulants, other NSAIDs, thrombolytics, some cephalosporins, and valproates may ↑ the risk of bleeding. May slow/delay healing. Avoid contact lens use.
	
	
	
	
	
	
	
	
	

	bromfenac (Bromday, Prolensa)
	Adults:Bromday–1 drop of 0.09% solution once daily starting 1 day before surgery and continued on day of surgery and for 2 wk after surgery; Prolensa–1 drop of 0.07% solution once daily starting 1 day before surgery and continued on day of surgery and for 2 wk after surgery.
	Contains sulfites.

ADRs: irritation, headache.
	

	diclofenac (Voltaren Ophthalmic)
	Adults:Cataract surgery–1 drop of 0.1% solution 4 times daily starting 24 hr after surgery and for 2 wk after surgery; Corneal refractive surgery–1–2 drops of 0.1% solution within hr before surgery, within 15 min after surgery, then continue 4 times daily for up to 3 days.
	ADRs: irritation, allergic reactions.
	

	flurbiprofen (Ocufen)
	Adults: 1 drop of 0.03% solution q 30 min, beginning 2 hr prior to surgery (4 drops total in each eye).
	ADRs: irritation, allergic reactions.
	

	ketorolac (Acular, Acular LS, Acuvail)
	Adults and children ≥2 yr:Allergic conjunctivitis–Acular: 1 drop of 0.5% solution 4 times daily; Postoperative pain/inflammation–Acular: 1 drop of 0.5% solution 4 times daily starting 24 hr after cataract surgery and for 2 wk after surgery; Acular LS: 1 drop of 0.4% solution 4 times daily for up to 4 days after corneal refractive surgery; Acuvail: 1 drop of 0.45% solution twice daily starting 1 day before cataract surgery and continued for 2 wk after surgery.
	ADRs: irritation, allergic reactions.
	

	nepafenac (Ilevro, Nevanac)
	Adults and children ≥10 yr: Ilevro–1 drop of 0.3% suspension once daily starting one day before cataract surgery and continued for 2 wk after surgery; instill 1 additional drop 30–120 min before surgery; Nevanac–1 drop of 0.1% suspension 3 times daily starting one day before cataract surgery and continued for 2 wk after surgery.
	ADRs: irritation, photophobia, headache, hypertension, nausea/vomiting.
	


Source: Davis's Drug Guide
Holmium laser thermokeratoplasty, or holmium LTK, uses a different laser, called the holmium: YAG.  This exquisitely precise laser heats (instead of vaporizes) individual collagen fibers within the cornea, causing them to shrink permanently.  As the collagen contracts, the central corneal curvature increases and adds more refractive power to the eye.  This technique is used to treat patients who have hyperopia, or farsightedness.  First, eye drops are given to constrict the pupil and drops to anesthetize the eyes.  The surgeon marks the cornea with an instrument to pinpoint precisely where to aim the laser probe.  The laser then heats only those selected portions o the cornea, to shrink the collagen fibers around the cornea's edges.  Antibiotic drops are given for two to three days postoperatively while the eyes are healing.  With this procedure, unlike  the others, there's little injury, to the corneal epithelium, and so most patients experience no pain, or only minor discomfort.  As successful result for most studies is uncorrected vision of 20/40 or better.  This is the minimal level of vision required by most states in granting a driver's license without a restriction for glasses of contact lenses.  For patients with mild myopia, 92 percent maintained 20/40 vision or better at five years after the surgery.  For those with moderate myopia, the number drops to 86 percent, and for those with high myopia, 72 percent has 20/40 vision or better.  And 64 percent of all RK patients with any degree of myopia wore neither glasses nor contacts five years after surgery.  Laser procedures show slightly better results.  With any type of eye surgery, there is a risk of loss of vision.  While vision loss from small perforation is rare, it can happen.  Perforations of the cornea can lead to endophthalmitis, a breakdown of the cornea, corneal infections and traumatic cataracts.  The second major complications happens when the incisions aren't placed accurately, resulting in irregular, and sometimes uncorrectable, astigmatism.  Around 2 percent of patients has worse vision after surgery (Cassel '98: 115-123).    
4.2 Otolaryngology
More than half of all visits to doctor's offices are for ear, nose and throat problems.  The otorhinolaryngologist – a.k.a. the otolaryngologist or more commonly the ear, nose and throat doctor – specializes in adult and pediatric diseases of the upper respiratory tract (the ears, nose and throat). The ear, nose and throat surgeon begins with a surgical internship, followed by four to five additional years of specialty training (Rosin '98: 147, 149).  The ear is connected to the respiratory tract by the Eustachian tube and is susceptible to most airborne allergic, bacterial and fungal pathogens that infect the lung.  The air filled inner ear are responsible for hearing (cochlear) and balance (labyrinth). 
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Otology is the medical discipline concerned with the ear and temporal bone region.  Disease of this region can often have neurological complications and starting in 2004 otolaryngology residency graduates who have completed a fellowship or gained appropriate clinical experience in neurotology can qualify for the certifying examination and achieve a certificate of added qualifications in neurotology.  The five main symptoms presented by diseases of the ear are (1) perceived hearing loss, (2) tinnitus, (3) vertigo or dizziness, (4) otorrhea and (5) otalgia (Sperling '04: 59).  The prognosis of recovery among patients with sudden sensorineural hearing loss varies.  Most patients with isolated low to mid-frequency losses recover completely and approximately two thirds of patients with hearing loss the same or greater at 4,000 Hz as at 8,000 Hz recover completely or at least recover usable hearing.  In contrast patients with a hearing loss greater at 8,000 Hz than at 4,000 Hz have only a 25% likelihood of return of usable hearing.  The greater the magnitude of hearing loss, the less likely it is that hearing loss will be restored to normal levels.  Patients with sudden hearing loss of less than 10 days seem to recover more frequently than those whose hearing loss has lasted longer.  The most common agents used are corticosteroids, antibiotics and antiviral agents.  
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For accurate determination of the type and degree of hearing loss, an audiologic evaluation is performed with audiometer in a sound-treated room.  An audiometer is an electrical instrument that produces tones at various frequencies (measured in hertz) from 125 to 8,000 or 12,000 Hz and at intensities (measured in decibels) from 10 dB to 120 dB.  Sensitivity to <20 dB is normal hearing, 20-40 dB mild hearing loss, 40-55 dB moderate hearing loss, 55-70 dB moderate-severe hearing loss, 70-90 dB severe hearing loss and > 90 dB profound hearing loss.  Furthermore, speech testing is done to determine (1) speech awareness threshold, the lowest intensity sound can be recognized as speech and (2) speech reception threshold to assess ability to repeat familiar two-syllable words that have equal stress on each syllable (e.g. hotdog, baseball) (Bhaya, Sperling & Madell '04: 65,66, 72-74, 78).
More than 25 million persons in the United States have substantial hearing loss, including some 5 million school-age children and about 8 million persons older than 65 years, more than 10% of those populations.  Today a hearing-impaired child whose hearing loss is detected early (preferably before the age of 6 months) and who is provided with adequate bilateral amplification or cochlear implantation can learn to speak and use residual hearing to learn.  By school age, many of these children can attend conventional schools.  Hearing loss in older people causes considerable frustration and anguish and can have serious socio-economic implications.  The U.S government estimates that the yearly loss of earnings caused by hearing disorders and related conditions to be about $75 billion.  Hearing loss can be congenital or acquired.  Conductive hearing loss is caused by a pathologic process usually middle ear effusion.  Sensorineural hearing loss results from impairment of the cochlea, acoustic nerve, or the central auditory pathways.  Mixed hearing loss is a mix of conductive sensorineural hearing loss.  Central hearing loss is a pathologic condition within the brain that distorts the normal processing of auditory information.  Acquired delayed onset hearing loss may be caused by infection, ototoxic drugs, or infections that cause hearing loss include mumps, chicken pox, measles, influenza, herpes zoster, adenovirus and human immunodeficiency virus (Bhaya, Sperling & Madell '04: 62, 63).  Otosclerosis accounts for a greatest number of cases of conductive hearing loss among persons 5 to 50 years of age.  It is a genetically inherited disease affecting approximately 9% of the white population and 1% of the black population worldwide.  It causes progressive fixation of the stapes footplate in the oval window, producing progressive conducting hearing loss.  Sudden conductive hearing loss may occur with barotrauma, changes in air pressure, resulting in hemotympanum (hemorrhage into the middle ear), tympanic membrane perforation, or serous otitis media.
Types of Hearing Aids
[image: image67.png]


Source: Florida Medical Hearing Center
Hearing aids are miniaturized sound-amplifying devices that contain a microphone to receive sound, an electronic processor (amplifier) that manipulates the qualities of sound to make it more usable to the listener, a speaker directed toward the ear, and a power source.  Bone conduction hearing aids deliver the acoustic output to the mastoid process of the temporal bone.  Five styles of air-conduction aids are preferred when feasible.  Five styles of air-conduction hearing aids exist; the body-worn aid, the behind the ear (BTE), the in the ear (ITE), in the anal (ITC) ,and the completely in canal (CIC).  Eighty percent of hearing aids dispensed in the United States are in the ITE to CIC size range.  CROS (contralateral routing of signal) is for unilateral unaidable haring loss.  BiCROS is for bilateral hearing losses in which only one ear is aidable.  Bone-anchored hearing aids (BAHA) consist of a conventional microphone and amplifier, a specially designed transducter and a coupling arrangement to attach the device to the skin-penetrating and temporal bone-anchored implant.  
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Cochlear implants bypass the function of the sensory receptors by directly stimulating ganglion cells in the auditory nerve.  Candidacy for cochlear implantation has changed over the past several years, and now includes a wider group of bilateral hearing impaired individuals with a pure-tone average of 70 dB or worse, speech recognition scores <50% (<20% in children), no medical contraindications and appropriate expectations or supportive family in children.  The auditory brainstem implant was designed to restore some hearing to patients lacking functionally in that cochlear nerves, such as patients with bilateral vestibular schwannomas.  The cochlear nucleus complex within the brainstem is stimulated directly by placing the electrode into the lateral recess of the fourth ventricle.  As with cochlear implant, sounds form the microphone are converted to electrical signals, which are modified by speech processor and delivered to implanted receiver-stimulator through either a percutaneous pedestal or transcutaneous coil (Wynn & Sperling '04:81, 82).

Otitis media usually results from obstruction of the Eustachian tube caused by an upper respiratory infection.  Impairment of middle ear ventilation results in fluid collection.  Bacteria may spread directly from the nasopharynx to the middle ear and cause purulent otitis media.  The hearing loss tends to improve if the infection is managed promptly and thoroughly.  Otitis media is a bacterial infection of the middle ear.  The patient gives a history of recent upper respiratory infections followed by deep-seated otalgia, fever and decreased hearing.  The most common pathogens are Streptococcus pneumoniae, Haemophilus influenza, Staphylococcus organisms, β-hemolytic streptococci (S. pyogenes), and Moraxella catarrhalis. Oral amoxicillin is sufficient treatment in 75% of patients with bacterial otitis media.  Resistant strains may require amoxicillin with clavulanic acid.  Patients with allergies to penicillin may be treated with a macrolide or a fluoroquinoline.  Primary pruritis is itching of the canal in the absence of physical findings.  Treatment consists of avoidance of scratching and possible topical steroid ointment or drops (Peng & Sperling '04: 91, 92).  Ottorrhea, drainage from the ear, is a common complaint that can be innocuous or potentially lethal (Wynn & Sperling '04: 95). When antimicrobial treatment is inadequate and otitis media becomes a chronic disease, surgical intervention is directed toward achieving (1) resection of diseased tissue, (2) restoration of a pneumatized system, and (3) correction of conductive hearing loss  Benign lesions are more common than malignant neoplasms. 

Bacterial otitis externa is a frequent cause of itching and otalgia.  The most common pathogens implicated are Pseudomonas aeruginosa, Staphylococccus aureus, proteus and Streptococcal organisms.  Warm, humid weather and swimming often predisposes the ear to this condition.  Successful treatment depends on careful and complete removal of all debris, because the debris obstructs the apocrine and sebaceous glands occupied by the infection.  Although mild infections respond to cleaning and acidification of the ear canal with dilute acetic acid solutions, most infections require topical antibiotic drops, with or without steroids.  Malignant or necrotizing external otitis is a form of fulminant bacterial otitis externa most common among elderly patients with diabetes or the immunocompromised.  P. aeruginosa is the most common pathogen seen in necrotizing external otitis.  The infection commonly extends beyond the cutaneous limits of the external auditory canal, producing cellulitis, chrondritis, osteitis, and osteomyelitis of the temporal bone.  Otomycosis is a fungal infection of the external canal.  Aspergillus and Candida species are common pathogens.  Itching is the most common symptom and is usually more severe than pain.  Culture of the debris confirms the diagnosis.  Treatment consists of cleaning, acidifying and drying the ear canal.  Specific topical antifungal agents are often useful including m-cresyl acetate, clotrimazole, and gentian violet.  Furunculosis, a gram-positive (usually staphylococcal) infection of a hair follicle, cause marked pain and occasional otorrhea, that occurs in the cartilaginous (lateral) portion of the ear canal.  No hearing loss occurs unless the canal is completely occluded.  Treatment consists of application of heat to encourage spontaneous drainage, topical application of an anti-stapylococcal ointment (e.g., meomycin-polymixin B and hydrocortisone), and oral administration of against staphylococcus.  If spontaneous drainage does not occur, incision and drainage are indicated.  Coalescence of furuncles produces a carbuncle or abscess, which must be drained.  Foreign bodies should be removed with minimal damage to the soft tissue.  Primary skin conditions that may affect the ear include psoriasis and seborrheic dermatitis.  Allergic contact dermatitis can present itself with ear itching after exposure to nickel compounds (earrings) or rubber headphones.  Frostbite is painful and is managed by means of rapid warming with application of moist gauze or cloths soaked in warm water (100°F to 104°F, 38°C to 40°C (Peng & Sperling '04: 85-91),  
Perforation of the tympanic membrane from trauma usually occurs with compressive injuries, such as a slap with an open hand, instrumentation injuries form cotton-tipped applicators, or industrial burns with metallic fragments.  The pain may be severe immediately after injury but tends to become duller in subsequent hours and days.  Most traumatic perforations heal spontaneously if contamination is avoided.  Antibiotic ear drops are not used unless there is a gross infection. Assessment of hearing should be done.  If the perforation involves more than 20% of the surface of the eardrum, the patients should be promptly referred to an otolaryngologist for possible repair of the damaged eardrum. Bullous myringitis is a painful viral infection of the tympanic membrane characterized by the presence of one or more hemorrhagic vesicles or blebs.  This disease must be differentiated from herpes zoster oticus (Ramsay Hunt syndrome).  Ramsay Hunt syndrome is a viral infection of the seventh and eight cranial nerves that may be manifested by facial paralysis and hearing loss.   
The clinical feature of relapsing polychondritis, an uncommon disorder, is characterized by sudden onset of pain and swelling, with redness and warmth, involving the cartilaginous portion of the external ear, with sparing of the lobule.  Inflammation may subside.  With repeated attacks, the external ear becomes soft and floppy. Don't squash the external ear in multiple winter hats, ear flaps tend to enable hats to fit underneath a hood without external ear pain.  Sudden onset of hearing loss and vertigo may occur due to involvement of the audiovestibular structures or vascularities of the internal auditory artery. Approximately 40% of patients with relapsing polychondritis have other autoimmune, rheumatologic, inflammatory or hematologic disorders. Nonsteroidal anti-inflammatory drugs may be adequate for patients with mild polychondritis limited to arthralgia and nasal or auricular chondritis.  Corticosteroid treatment is used in patients with more severe disease, i.e. scleritis/uveitis and systemic symptoms.  The survival rate for people with relapsing polychondritis is 74% at five years and 55% at 10 years although more recent studies put survival at 94% with infection being the most common cause of death (Klippel et al ’01: 419 420, 421).
Tinnitus is defined as the perception of sound in the absence of an external sound source.  It may consist of single or multiple tones and may be described as high pitched, low pitched, buzzing, roaring, clicking, hissing, pulsatile, or continuous.  It is a symptom, not a disease, and its pathogenesis is uncertain.  More than 36 million people in the United States report tinnitus, and about 8 million have a severe form.  Tinnitus is most prevalent between the ages of 40 and 70 years.  Otologic conditions that produce tinnitus range in seriousness from benign cerumen impaction to tumors of the cerebellpontine angle.  Occlusive conditions of the ear canal, including bony exostoses, external otitis, or foreign bodies, may be responsible.  The majority of patients with tinnitus have a history of noise exposure or presbycusis.  A 30+ dB hearing loss from 3 to 8 kHz is the most consistent finding in patients with tinnitus.  Approximately 10% of patients attribute the onset of tinnitus to initiation of or changes in drug therapy involving aspirin, aminoglycoside antibiotics, NSAIDs, tricyclic and other antidepressants, antineoplastic drugs, loop-inhibiting diuretic (furosemide), quinines, caffeine, alcohol, cocaine, marijuana, oral contraceptives and propranolol.  Prophylaxis involves limiting noise exposure, cessation of smoking and drugs, limiting caffeine intake, control of hypertension, metabolic and dietary disorders, and management of ear conditions.  This usually improves tinnitus for about 25% of patients fifty percent of patients improve to some degree, 25% remain unchanged, and in a small proportion tinnitus gets progressively worse.  Drug therapy must address the underlying condition, biofeedback, counseling, hypnotherapy, electromagnetic stimulation, acupuncture and surgery may also help (Wynn & Sperling '04: 106). 
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Nasal foreign bodies are customarily classified as animate or inanimate.  Animate foreign bodies include larval infection, Aspergillus infection, rhinosporidiosis, and roundworm infection.  Inanimate foreign bodies of the nose can be just about anything that fits.  Unilateral rhinorrhea is a nasal foreign body until proved otherwise.  Management of nasal foreign bodies is prompt removal (Cultrara & Goldsmith '04: 169).  Diagnosis of allergic rhinitis is done with a history and physical exam, RAST and skin testing.  Treatment is with steroid nasal sprays, antihistamines, Atrovent, systemic steroids, and immunotherapy (Habib & Goldsmith '04: 178).  
Nasal congestion, obstruction and drainage are three of the most common symptoms that bring patients to physicians.  Although usually benign these symptoms may represent a life-threatening problem.  Acute viral or bacterial rhinosinusitus is a common cause of nasal congestion.  Mucolytic agents and saline irrigation are helpful to some patients when thick secretions are a problem.  A dab of hydrocortisone crème on the nose often provides instant relief from nasal congestion.  Antibiotics are not used unless the drainage becomes purulent or the patient has a fever or headache.  Bacterial infections of the nose and paranasal sinuses often are secondary to viral or fungal rhinitis, and treatment with an antibiotic such as ampicillin (500 mg twice a day), amoxicillin (250 mg by mouth three times a day) or erythromycin (250 mg by mouth four times a day) is recommended.   Smell may be reduced.  Drainage of purulent or irritating material into the pharynx and larynx frequently causes cough, bad breath, mild throat pain and the sense of a mass in the throat.  If the material enters the larynx, horse-ness due to laryngeal inflammation results causing the patient to cough.  Initial management of chronic sinusitis should include antibiotics and decongestants.  If the patient does not respond to medical therapy, surgical intervention may be indicated to aerate the sinus and rest or the ability of the sinuses to drain and to eradicate any infection.  Rhinitis medicamentosa is a chronic condition produced by overuse of nasal decongestant sprays, similar to that seen in cocaine abuse.  A patient with nasal congestion initially receives relief with use of α-adrenergic sprays.  However, prolonged excessive use over many weeks produces a rebound phenomenon in which the sprays cause inflammation with erythema and obstructive edema rather than improvement in the airway.  Saline nose drops should be substituted and possibly anti-inflammatory steroid sprays (Mehta & Lucente '04: 141, 142, 147).  Rapid nasal-breathing exercises, and running can be effective at clearing out congested sinuses. 
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Sinusitis is characterized by headache, nasal obstruction rhinorrhea, fever and malaise.  In children headache is an uncommon presentation.  In adults headache can be severe driving patients to curl up in a dark cook spot until after sunset.  The sinuses most frequently involved are the maxillary sinuses in children and adults.   Frontal sinus barotrauma most commonly presents with pain following an airplane flight, diving, or use of a high-speed, high rise elevator.  Maxillary sinusitis occurs over the roots of the upper molars and is caused by dental impaction, infection or neuralgia.  Ethmoid sinusitis occurs in the periorbital (anterior) vertex, behind the eye, and pain increases on walking down stairs, jumping or bending forward, visual loss may be a complication.  Frontal sinusitis occurs in the forehead or above the eyes from the obstruction of the nasofrontal duct osteomyelitis, orbital cellulitis or abscess, meningitis or brain abscess may arise as a complication.  Sphenoid sinusitis occurs in the frontal, temporal or occipital area, retroorbital or vertex pain from an inflammatory or expansive process causing diffuse headache with posterior rhinorrhea that can lead to ophthamoplegia, trigeminal neuralgia, and intracranial complications (Bhaya & Goldsmith '04; 153, 154, Table 16-1).  
In the past, the sinuses were approached externally through incisions on the face to clear chronic infection.  The idea was to remove the chronically infected material from within the sinus and strip the tissue lining the sinus to clear infection.  Although these techniques are still sometimes used, in recent years surgery is usually carried out through the nose.  Additionally, external procedures are useful for removing large polyps, tumors or for patients who have already undergone intranasal (through the nose) surgery).    A frequently infected sinus is the maxillary sinus.  In the past, this sinus was usually approached through an incision under the upper lip through the gum, a procedure called a Caldwell-Luc operation.  After a cut is made in the gum, the cheek sinus is entered by making a hole in its front wall and directly stripping out the disease.  Patients can usually leave the hospital the day of surgery, with mild pain and swelling.  The Caldwell-Luc is still employed, especially in cases with large maxillary sinus disease, which is difficult to remove through the nose. Since the mid 1980s, the surgical approach to sinus disease in the United States has seen great change.  Today, roughly two hundred thousand sinus surgeries are performed yearly in the United States, and most of these are carried out through the nose by a procedure called functional endoscopic sinus surgery.  (This is also known as endoscopic sinus surgery, FESS or just ESS).  The aid of endoscopic sinus surgery is to relieve obstruction in the nose and at the ostiomeatal complex to allow for normal sinus drainage.  This is done with minimal removal of tissue.  Using endoscopes through the nose, thickened and diseased tissue that blocks the sinus ostia is removed.  Most of the tissues from within the sinus, however maintained.  This allows for a more rapid restoration of normal mucociliary flow and healthy sinuses after surgery (Rosin '98: 162, 165).

Approximately one of every ten persons in the United States has experienced at least one serious nosebleed.  Epistaxis is more common in the winter because of cold temperatures, low humidity, and dry heat. Local trauma, usually self-induced by means of nose picking, is the most frequent cause of epistaxis.  The two carotid systems (internal and external) communicate extensively at Kiesselbach's plexus in Little's area located on the anterior cartilaginous septum.  Over 90% of nosebleeds result from spontaneous or traumatic rupture in this plexus.  Structural deformities, neoplasms and systemic disorders that may cause epistaxis include hypertension, blood dyscrasias, Osler-Weber-Renud disease (hereditary hemorrhagic telangiectasia), cardiovascular disease, vitamin deficiencies, granulomatous disease and coagulopathies caused by renal failure, chronic hepatic disease, drugs or toxic agents. Refractory epistaxis warrants evaluation by an otolaryngologist.  A routine screen that consists of prothrombin and partial thromboplastin times, platelet count and bleeding time should be performed in cases of severe epistaxis.  Hematocrit and hemoglobin level should be obtained to help decide whether transfusion is necessary.  Once epistaxis is controlled, the use of topical saline spray, avoidance of nose picking, and daily installation of petroleum jelly in the nares can help prevent future nosebleeds (Cultrara & Turk '04: 164, 168).
Drugs of choice for the ear, nose and throat

	Clinical diagnosis
	Initial choice
	Alternatives

	Otology
	
	

	Acute otitis media and bullous myringitis
	Amoxicillin or amoxicillin-clavulanate
	Cefuroxime, ceftriaxone IM 3days

	Chornic otitis media with effusion
	Same as above (but therapy is optional)
	Same as above

	Acute mastoiditis (from acute otitis media)
	Vancomycine, ceftriaxone or cefotaxime
	Clindamycin IV plus rifampin IV, gatifloxacin IV, or ampicillin/sulbactam

	Chronic suppurative otitis media (perforation or choesteatoma)
	Ciprofloxain or ofloxacin otic drops
	Neomycin plus polymycin otic drops or gentamicin drops

	Acute diffuse otitis externa
	Neomyxin plus polymyxin otic drops or alcohol/acid mixtures drops
	Ofloxacin, ciprofloxacin, or tobramycin drops

	Malignant otitis externa 
	Imipenem or meropenem
	Ceftaxidime, cefepime, or ciprofloxacin ticarcillin plus: amikacin, tobramycin or gentamicin

	Furuncle of ear canal
	Cefalexin, (first generation cephalosporins)
	Clindamycin, dicloxacillin

	Otomycosis
	Boric or acetic acid and alcohol drops
	m-Cresyl-acetate otic drops

	Neurosyphilis
	Penicillin
	-

	Rhinology
	
	

	Sinusitis, acute
	Amoxicillin/clavulanate or ampicillin/sulbactam or erythromycin plus TMP/SMX
	Amoxicillin/clavulanate, cefuroxime, cefpodoxime, levofloxacin, gatifloxacin, moxifloxacin

	Sinusitis, chronic or in HIV (AIDS)
	Amoxicillin/clavulanate
	Clindamycin, cephalosporin plus metronidazole, gatifloxacin

	Nosocomial sinusitis
	Ticarcillin/clavulanate IV
	Ceftazidime IV, vancomycin, or amikacin IV/IM plus clindamycin

	Orbital celluliis
	Ceftriaxone, cefotaxime, +/- vacomycin
	-

	Rhinitis/nasopharyngitis (carrier) due to S. aureus
	Rifampin plus first generation cephalosporin or clindamycin plus mupirocin ointment
	-

	Rhinitis/nasopharyngitis (carrier) due to H. influenzae, N. meningitidis 
	Rifampin
	-

	Head and neck infections
	
	

	Tonsilloadenoiditis
	First generation cephalosporin +/- metronidazole
	Cefuroxime, clindamycin, amoxicillin/clavulanate, trovafloxacin

	Pharyngitis (streptococcal)
	Erythromycin, clarithromycin
	Clindamycin, first or second generation cephalosporin, amoxicillin/clavulanate, Penicillin G or V

	Pharyngitis (gonococcal or chlamydial)
	Ceftriaxone, cefixime, or ciprofloxacin plus azithromycin, doxycycline, or erythromycin
	-

	Stomatitis, aphthous
	Mouthwash combination: 60 mL tetracycline, 160 mL, diphenhydramine, 20 mL, dexamethasone, 50 ml nystatin
	Topical antihistamine or antacid with or without hydrogen peroxide

	Laryngitis, viral
	Symptomatic care
	-

	Laryngitis, bacterial
	Erythromycin plus sulfonamide
	Azithromycin, clarithromycin or cefuroxime

	Epiglottitis
	Cefuroxime
	Ceftriaxone, or ampicillin/sulbactam or trovafloxacin

	Subglottic bacterial croup
	Cefuroxime
	Ceftriaxine, cefotaxime, or ampicillin/sulbactam

	Tracheobronchitis, viral
	Symptomatic care, or amantadine (for type A influenza birus in elderly)
	-

	Treacheobronchitis, bacterial
	Axithromycin, clarithromycin, or erythromycin with or without sulfonamide
	Levofloxacin, gatifloxacin

	Parotitis, suppurative
	Amoxicillin/clavulanate or ampicillin/sulbactam
	Clindamycin, first or second generation cephalosporins, cefoxitin, or vancomycin plus metronidazole

	Sialoadenitis
	
	

	Abscess, peritonsillar
	Amoxicillin/clavulanate
	Antistaphylococcal penicillin, clindamycin, ampicillin/sulbactam

	Abscess, deep neck with or without necrotizing fasciitis
	Clindamycin
	Amoxycillin/sulbactam or amoxicillin/clavulanate, cefuroxime plus metronidazole, gatifloxacin

	Cellulitis, cervical-facial
	Amoxicillin/clavulanate, ampicillin/sulbactam, or ceftrixaone
	Vancomycin plus aztreonam, chloramphenicol

	Meningitis, antracranial abscess, or contamination from acute otitis sinusitis
	Ceftriaxone or cefotaxime
	Vancomycin plus aztreonam, chloramphenicol

	Meningitis, intracranial abscess, or contamination form chronic sinusitis
	Ceftriaxone plus metronidazole
	Nafcillin plus metronidazole or chloramphenicol, vancomycin plus aztreonam, ampicillin/sulbactam

	Surgical prophylaxis (begin 1 hr before incision)
	Cefazolin, ampicillin/sulbactam
	Antistaphylococcal penicillin, clindamycin


Source: Boruk & Rosenfeld '04: 431-433; Table 49-1
Headache refers to a sensation of pain or discomfort in the head.  It is not a disease in itself but rather a symptom of underlying dysfunction or disease.  Pain of intracranial origin is produced when there is cord dilation of blood vessels in the brain and its surrounding dural structures and direct pressure on cranial or cervical nerves containing afferent pain fibers.  Extra-cranial facial pain may originate from noxious stimuli to specific extra-cranial structures such as the eyes, sinuses, nose or teeth; dilatation or inflammation of pain-sensitive blood vessels; or sustained contraction of skeletal muscles or neural glia of cranial nerves.  Paranasal sinus pain can be caused by sinusitis, usually bacterial, following a self-limited viral infection, and usually affects the maxillary sinuses.   Frontal sinus barotrauma most commonly presents with pain following an airplane flight.  Mucocele of a benign, encapsulated, mucus-filled mass that produces pain by impinging on or displacing contiguous structures.  Paranasal sinus neoplasms do not consistently cause pain.  Neoplasms of the frontal, ethmoidal and sphenoid sinuses are uncommon and the symptoms tend to resemble those of chronic infection.  Psychiatric disorders can be a cause or an effect of headache.  Depression, anxiety disorders, somatodorm disorders, dependency on pain medication and withdrawal symptoms on discontinuation and manic states caused by headache mediations are all seen.  Post-traumatic headache is a common sequel to head injury.  Psychologic factors (psychologic stressors, personality traits, conditioning and psychodynamic issues) also play an important role in migraine and muscle contraction headaches.  Substance abuse is commonly reported among patients with chronic headaches.  Aspirin, acetaminophen, and caffeine are most frequently abused.  Miscellaneous headaches may be provoked by such external triggers such as coughing, physical exertion, or sexual activity.  Eating cold foods, food additives such as monosodium glutamate, or environmental stimuli provokes the second variety of headaches (Bhaya & Goldsmith '04: 153, 162, 163).

Contact headaches occur when the contact between the septum and the inferior turbinate causes pain at the point of contact and radiating pain into the maxillar and anterior zygoma (Bhaya & Goldsmith '04: 155-157).  Vascular headaches are classified as bicranial or hemicranial depending on the primary location of the pain.  Bicranial headaches consist of tension headaches, toxic vascular headaches and hypertensive headaches.  Tension headaches are characterized by bilateral, non-throbbing, aching pain over the frontal and temporal regions that often worsen as the day goes by.  They are commonly associated with physical or psychological stress and usually respond to non-steroidal anti-inflammatory drugs.  Toxic vascular headaches are caused by exposure to an irritating chemical substance or alteration of metabolic activity.  Headache caused by hypertension is rare unless the systolic pressure exceeds 150 mmHg and the diastolic pressure exceeds 95 mm Hg.    The severity of the headache usually does not correlate with the severity of the hypertension.  Hemicranial headaches are most often characterized as migraine.  There is vasoconstriction and dilatation of branches of the external carotid artery with release of pain-producing polypeptides, adrenalins and prostaglandins.  The cardinal feature of common migraine is recurring, throbbing headache, most commonly in the fronto-temporal area.  Classic migraine is a variant that occurs among less than 10% of all patients with migraine.  The most characteristic prodromal feature is a disturbance of vision.  Scotomata may develop into complete hemianopsia that lasts up to 30 minutes and then fades away.  Sleeping in a dark room may help to relieve the symptoms.  Cluster headaches (histamine headaches) typically occur among young men and can produce unilateral vascular cephalgia.  They occur in groups or clusters with a seasonal preponderance in spring and fall.  The attacks occur at night (migraines occur more frequently in the daytime) and are characterized by a boring or stabbing pain localized around or behind the eye or temple on one side.  The pain develops abruptly builds rapidly to a peak, lasts about 20 minutes and resolves with no residual discomfort.  Pain often is so severe that it wakes the patient from sleep.  The groups of attacks last weeks or months and are followed by long periods of remission.  
Neuralgia of the head and neck is characterized by remissions and exacerbations and the general absence of any objective neurologic deficit.  A useful diagnostic test involves topical application or local infiltration of an anesthetic in the affected area.  Trigeminal neuralgia (tic douloureux) is a sharp, shooting, or needlelike pain in a persistent or recurrent form.  Most patients are successfully treated with carbamazepine alone or in combination with baclofen.  Sphenopalatine neuralgia (Sluder's syndrome) is unilateral facial pain associated with vasomotor abnormatlies such as lacrimation, rhinorrhea, and salivation.  Relief of symptoms confirms the diagnosis. Glossopharyngeal neuralgia presents with unilateral throat pain with radiation to the ear, posterior tongue, or soft palate.  The pain is usually severe and paroxysmal.  Among patients <30 years, an organic cause such as viral infection, arachnoiditis or styloid elongation (Eagle syndrome) is a distinct possibility.  Among older patients oropharyngeal tumor must be considered.  Postherpetic neuraligia is a painful condition that occurs after attacks of herpes zoster.  Symptoms usually last 2 to 3 weeks but can persist longer, especially among older patients.  Trotter's syndrome, also referred to as the sinus pain of Morgangni's syndrome is usually caused by neoplastic invasions of the lateral nasopharyngeal wall.  Symptoms include one-sided deafness, pain of the mandibular division of the trigeminal nerve, ipsilateral palate hypomotility and subsequent trismus. Morgagni-Stewart-Morel (MSM) syndrome is a polyglandular condition occuring almost exclusively in females, characterized by thickening of the frontal bone of the skull (hyperostosis frontalis interna), as well as obesity and excessive hair growth (hypertrichosis) often accompanied by an old-age type of diabetes.   
Pterygopalatine fossa syndrome is caused by metastasis to the peterygopalatine fossa and involves the maxillary division of the fifth cranial nerve.  Ramsay Hunt syndrome (geniculate ganglion syndrome) is related to infection of the facial nerve ganglion by the varicella zoster virus.  Examination may show vesicular lesions of the ear and oral mucosa; partial or complete facial palsy; external ear pain; and vesiculobullous lesions of the tonsils, oropharynx, and posterolateral third of the tongue with associated pain, loss of taste, decreased salivation and palatal paralysis.  Eagle syndrome is a condition of intense, persistent parapharyngeal pain caused by elongation and calcification of the styloid process and calcification of the stylohyoid ligament.  The patient reports, dysphagia, odynophagia, headache, unilateral facial pain and progressive trismus.  Contact headaches occur when the contact between the septum and the inferior turbinate causes pain at the point of contact and radiating pain into the maxillar and anterior zygoma (Bhaya & Goldsmith '04: 155-157).
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Temporal arteritis (giant cell arteritis) is a vasculitis of unknown causation.  The vessels usually affected are branches of the carotid artery system, most commonly the ophthalmic, retinal and temporal arteries.  It is a disease of the elderly and occurs more commonly among women.  The symptoms include constant unilateral facial pain.  It is frequently retro-ocular in nature, but may be localized to the scalp, jaws, tongue or neck.  On physical examination, the temporal artery usually is nodular, erythematous and tender to palpation.  Patients with giant cell arteritis also may have symptoms of plymyalgia rheumatica.  Temporal arteritis should be suspected when the erythrocyte sedimentation rate is highly elevated (>40 mm/h).  The diagnosis is confirmed by means of temporal artery biopsy.  The treatment of choice is administration of corticosteroids.  These agents are effective in relieving pain and preventing blindness, which is the most feared sequelae, occurring in about one-third of patients (Bhaya & Goldsmith '04: 157, 158).
Trismus (limited or inability to open the jaws) may arise form local or generalized conditions.  It can constitute a medical emergency when it is associated with airway obstruction.  Local disorders include impacted third molar, temporomandibular arthritis, tic douloureux, progressive systemic sclerosis, dermatomyositis, upper or lower jaw fracture, peritonsillar or retropharyngeal abscess or cellulitis, and tumors of the facial bones, sinuses or parapharyngeal space.  Disorders with widespread muscle spasm such as trichinosis, rabies, tetany , tetanus, strychnine poisoning, typhoid, cholera and sepsis may cause trismus.  Maintenance of the airway, with tracheostomy if necessary, is essential. Temporomandibular disorders include abnormalities of structures within the temporomandibular joints (TMJs) and the surrounding capsule.  Temporomandibular joint pain results from developmental aberrations, inflammatory infectious, and neoplastic diseases, and acute and chronic traumatic injury; methamphetamine exposure can cause TMJ.  Patients may have pre-auricular swelling, tenderness, crepitus, or clicking.  Disorders of the TMJ can cause dental malocclusion, which causes pain in the area of one of both TMJs.  Myofacial pain dysfunction syndrome is primarily an intrinsic abnormality of the muscles of mastication that produces facial pain and headache.  Symptoms include tenderness of the muscle; muscle edema; palpable spasm of the muscle; and disorder of function, such as trismus, deviation, malocclusion, or clicking of the meniscus.  A diagnostic feature of myofacial pain dysfunction syndrome is pain and tenderness on palpation of certain muscle groups. On palpation there is tenderness with the mouth wide open and when it is closed with the teeth in occlusion.  Clicking sounds indicate displacement of the disk and crackling sounds indicate destruction of the disk.  TMJ muscle spasm is corrected with a soft diet, anti-inflammatory agents, moist hot compresses, analgesics, tranquilizers and even behavior modification – terminate methamphetamine and antipsychotic medicine and treat with one dose of the antiparkinsons antiviral agent Amantadine (Symmetrel).  Odontogenic pain or pain originating in the teeth usually is caused by dental caries or chronic perdiodontal disease.  Pain associated with dental caries is usually sharp, throbbing, and directly related to the tooth in question.  Periodontal disease is painless, but facial pain and headache may occur when there is pain fiber stimulation of the teeth or if there is periodontal abscess (Bhaya & Goldsmith '04: 159, 160).

The organism responsible for tetanus (Clostridium tetani) is found in soil and the intestinal tracts of farm animals.  Any manure-treated soil may be infectious.  The symptoms of tetanus being with stiffness of muscles; the muscles of the jaw and neck are the first to be involved, thus the disease is often called lock-jaw.  In the 24 to 48 hours after onset of the disease, muscle rigidity may be fully developed and involve the trunk and extremities.  The neck and back become stiff and arched, and the abdomen board-like. Painful spasms can be produced by the slightest stimulant (noise, touch, light) and it is spasms of the respiratory muscles that cause asphyxia and death.  The incubation period for tetanus varies form one day to three weeks, although the usual range is one to two weeks. There is no sign of tetanus in the wound itself, and usually no symptoms until the muscle stiffness begins.  Fever is generally low-grade or absent and the sense remain clear.  Treatment for tetanus is drastic.  Muscle relaxants, sedatives, antibiotics, immune globulin, and antitoxins are administered.  The patient is put in a low-stimulus environment and often fed through a stomach tube and an artificial airway may be required during treatment. Since 1976 there have been less than 100 cases of tetanus per year in the United States.  The majority of these cases are in people over age 50.  On average 5 percent or less of tetanus cases occur in individuals less than 20 years of age.  Young people do not tend to get tetanus and fatalities are rare yet 87 percent of children at two years old have received a primary series of tetanus vaccine injections and one-half to two-thirds of persons 60 or older lack protective levels of circulating antitoxin antibody against tetanus.  
The primary series of tetanus toxoid vaccination consists of four injections.  The first three doses are given at two-month intervals and the fourth dose about one year after the third dose.  Boosters are recommended at five years and every ten years thereafter.  Protection from tetanus following adequate vaccination lasts for at least twelve years.  In people who have had at least two doses of tetanus toxoid at any time in their lives, response to a booster injection of toxoid is rapid and adequate to prevent tetanus if given within 72 hours after injury.  For individuals who have had less than two previous injections of tetanus toxoid an injection of Tetanus Immune Globulin Human (TIG) is administered for serious wounds.  This vaccine introduces antibodies directly into the body to fight tetanus bacteria.  The antibody levels achieved with TIG are sufficient to protect against tetanus if the injection is given within 72 hours after the injury. For individuals who have previously received to or more tetanus toxoid injections at any time in their lives, a single booster dose of toxoid will produce enough antibody response to prevent tetanus if the booster is given within 72 hours after an injury. There is no question the vaccine is highly effective at preventing tetanus. Tetanus toxoid is generally considered safe, yet it has been associated with an overall reaction incidence of 3 to 13 percent.  Most adverse reactions include swelling and abscesses at the injection site. Two death occurred, one in 1933 and another in 1973 due to anaphylactic reactions. Many cases of central nervous system disease following tetanus toxoid injection have been reported in the literature including demyelinating diseases, Guillain-Barre syndrome (a demyelinating inflammatory disease of the peripheral nervous system with rapid onset of motor weakness and loss of sensation), neuropathies and encephalopathies.  Anyone with a serious wound should receive tetanus immune globulin (TIG) if they have had less than two previous injections of tetanus toxoid.  
Good wound care is probably the single most important factor in the prevention of tetanus in fresh wounds.  This implies thorough cleansing of the wound and removal of all foreign bodies and devitalized (dead) tissue.  This is important since the tetanus bacillus is an anaerobic organism and can grow only in necrotic tissue which has no blood supply.  For adequate prophylaxis of tetanus, wounds must be divided arbitrarily into those considered tetanus prone and non-prone…Any wound containing foreign material or devitalized tissue must be considered tetanus prone, as well as crushing injuries, deep second and third degree burns, and any infected wound….The severity of a wound is not a reliable guide to the likelihood of tetanus developing since the disease may arise form minor or even unnoticed injuries.  Many tetanus prone wounds, however can be converted to non-prone wounds by proper cleansing and debridement (Neustaedter '96: 97, 98, 99-106).

Abnormalities of olfaction and taste are chemosensory disorders that affect more than 2 million adults in the United States.  For olfactory stimulation to occur, an odorant must enter the nasal cavity and reach the receptor surface of the olfactory epithelium, in the upper region of the nasal cavity along the superior turbinate, cribriform plate and superior most portion of the nasal septum.  This epithelium contains four main cell types.  The ciliated olfactory receptor is a bipolar neuron with a club shaped, peripheral knob that bears sensory cilia.  Actual transduction occurs through a membrane-bound receptor protein.  The microvillar cell is another type of olfactory receptor.  Sustentacular cells, or supporting cells, surround the receptor cells and provide nutritive and secretory functions.  The basal cells are adjacent to the basement membrane and function as stem cells for the regeneration of senescent receptor and supporting cells.  Once stimulation of a receptor cells has occurred the olfactory information is transmitted through the olfactory nerve (cranial nerve I) t the olfactory bulb, where it is processed and modified.  Information then travels through the olfactory tract within the brain, to the amygdala and prepyriform cortex, which are believed to be the sites of conscious appreciation of smell.  If the odorant is pungent like vinegar or ammonia, it is detected by the trigeminal nerve endings throughout the entire nasal cavity (Song & Goldsmith '04: 190).
Olfactory dysfunction can be classified into four categories.  Anosmia is complete loss of the sense of smell.  Dysosmia is distortion or perversion of the sense of smell; an unpleasant olfactory sensation occurs in the absence of an odor or in the presence of a normally pleasant odor.  Hyposmia is a decreased sense of smell, and hyperosmia is an increased sensitivity to all odors.  Olfactory disorders can be conductive or sensorineural in nature.  Conductive olfactory losses are caused by any process that causes sufficient nasal obstruction to  prevent odorant molecules from reaching the olfactory epithelium. Sensorineural olfactory losses are caused by processes that directly affect and impair either the olfactory neuroepithelium or the central olfactory pathways.  Most common in this category is post-viral dysfunction.  Head trauma is he second most common cause of sensorineural dysfunction with a 5% to 7% incidence of anosmia after head injury.  Commonly prescribed medication that can affect olfaction include antineoplastic agents (methotrexate), opiates, cimetidine, levodopa, corticosteroids, methimazole, and antibiotics (macrolides, tetracyclines, and aminoglycosides).  Management of olfactory disorders depends entirely on the accurate diagnosis of the cause. Therapy for gustatory disturbances is somewhat limited.  The physical examination usually reveals a manageable cause, such as carcinoma or infection, if present.  Repletion of deficient vitamins and minerals often is effective, as is elimination of an offending drug.  Patients should be advised to chew well and alternate foods during meals to avoid receptor fatigue.  Flavor enhancers may be of value  (Song & Goldsmith '04: 190, 191, 195).

[image: image72.png]


Physical examination of the tongue and oral cavity requires bright illumination to assess areas of discoloration, edema and irregularity indicative of an infectious, hematologic or neoplastic abnormality.  Complete examination or the oral cavity must include palpation of the tongue, floor of the mouth, buccal mucosa and retromolar trigone for masses, tenderness and induration.  Halitosis, or bad breath, is a symptom.  Systemic causes of halitosis result from pulmonary excretion of malodorous substances dissolved in the bloodstream.  Contrary to popular belief, the characteristic breath odors of garlic, onions and alcohol originate in the blood, which picks up the scents form the small intestine and transfers them to alveoli and to the pores of the skin.  Bad breath may arise from systemic diseases such as hepatic failure (sulfur odor), uremia (ammonia odor) and the diabetic ketoacidosis (acetone breath).  Temporal lobe seizures and delusions may cause patients to report halitosis that is not detectable to others.   
Candidiasis is the most common fungal cause of mucositis and pharyngitis.  A person may be predisposed due to physical irritation from dentures, use of steroid inhalers, preexisting infection and poor oral hygiene.  Systemic factors include nutritional deficits, diabetes, systemic steroid therapy, malignant tumor, chemotherapy, acquired immunodeficiency syndrome, prolonged antibiotic treatment and pregnancy.  Pseudomembranous candidiasis (thrush) is the most common form.  It appears as soft, white plaques that can be removed, leaving an erythematous epithelial surface.  Candidiasis is rarely painful, but severe cases with mucosal erosion can produce a burning sensation.  Spread to the larynx and pharynx can cause dysphagia and odynophagia.  Treatment consists of topical or systemic antifungal medications.  Nystatin is the most commonly used topical agent while clotrimazole and fluconazole are potent oral agents.  Amphotericin B is the agent used for the most severe disseminated or invasive infections.  Less frequently encountered microbiologic conditions of the oral cavity include histoplasmosis, blastomycosis, tuberculosis, syphilis and actinomycosis.  Ulceronecrotic gingivitis (Vincent's angina) is a painful and foul-smelling infection of the gingiva generally caused by Borrelia vincentii and fusiform bacilli.   It usually occurs in immunocompromised hosts or those with poor oral hygiene.  Treatment consists of dilute peroxide mouthwashes, debridement of necrotic tissue and oral penicillin.  If therapy doesn’t work biopsy may be needed to rule out carcinoma (Schwartz, Lim & Har-el '04: 198-203).
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Herpes stomatitis consists of painful lesions caused by the linear double stranded-DNA herpes virus (HSV-1 or HSV-2).  Crops of small vesicles initially occur on any mucosal surface and rupture within 24 hours, leaving an erythematous border with a gray covering membrane.  Infection is accompanied by fever, arthralgia, headache, cervical lymphadenopathy and pharyngitis.  Primary HSV infection invades the trigeminal nerve ganglion where it usually remains dormant.  Recurrence rates range from 15% to 45% and may be triggered by ultraviolet light, stress, fever, cold, fatigue, immunosuppression or trauma.  Diagnosis can be made with a Tzanch smear by obtaining cells from the base of the lesion, followed by microscopic examination.  Oral lesions are usually managed supportively with analgesia and hydration.  Antiviral therapy such as acyclovir is more effective is administered early in the course of infection.  Topical acyclovir cream is helpful in the management of recurrent herpes labialis.  
Oral papillomas are the most common benign lesion of the oral cavity and are found in patients 20 to 50 years of age.  Human papilloma virus (HPV) may be the etiologic agent in some cases.  HPV has specific tropism for squamous epithelial cells; types 6, 11, 16, and 18 are associated with benign and malignant mucosal papillary neoplasms in the upper aerodigestive tract.  Oral papillomas appear as asymptomatic pink or white pedunculated lesions.  Other lesions caused by HPV include oral warts.  Verrucae vulgaris, which are identical to skin warts, may appear as lesions in the oral cavity.  Condyloma acuminatum, a wart seen primarily in the anogenitcal region, may occur in the oral cavity.  Local excision is usualy required for oral papillomas.  Angular cheilitis is the presence of excoriated creases in the facial skin at the commissures of the lips.  It occurs most frequently among elderly or severely ill immunocompromised patients.  Creases are continuously moistened with saliva or secretions and colonized by opportunistic microorganisms such as Candida albicans.  Aphthous Stomatitis is a recurrent infection of the buccal and gingival mucosa, tongue and palate.  The cause is unkown, and it affects approximately 20% of the population.  The typical lesion  is a painful focal ulceration 2 to 10 mm in diameter surrounded by mucosal ertyema.  The lesions disappear within a week or two.  Topical analgesics are helpful (Schwartz, Lim & Har-el '04: 203, 204).

Oral tori are single or multiple, firm, bony growths on the palate (torus palatinus) or mandible (torus mandibularis).  They occur among approximately 20% of the population.  Odontogenic cysts include dentigerous cysts (arising from the enamel epithelium or remnants of dental lamina), eruption cyst (accumulation of fluid or blood around the crown of an erupting tooth), gingival cyst (epithelial inclusion cyst resulting form entrapment of epithelium during palatal fusion) and radicular cyst (asymptomatic inflammatory cyst in the periapical region of a nonvital tooth).  Odontogenic keratocyst is a cystic neoplasm capable of considerable bony destruction as well as recurrence after surgical treatment.  The presence of multiple keratocysts may herald basal cell nevus syndrome preceding the development of multiple basal cell carcinomas of the face, neck, back and chest.  Nonodontogenic cysts include globulomaxillary cyst, nasoalveolar cyst and various dermoid and epidermal cysts.  Management of cystic lesions involves surgical excision.  A ranula is a pseudocyst of the floor of the mouth caused by mucous extravasation from a blocked sublingual gland. This lesion appears as a painless mass in the floor of the mouth.  Treatment involves excision in continuity with the sublingual gland of origin (Schwartz, Lim & Har-el '04: 207, 208).   
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Leukoplakia and erythroplasia are mucosal lesions that may be benign, premalignant, or malignant.  Leukoplakia is a white patch in the oral cavity that may represent hyperkeratosis, parakeratosis, acanthosis, dysplasia, carcinoma in situ, or invasive carcinoma.  Erythroplasia is typically a red velvety patch.  The lesion is usually depressed or at the same level as the surrounding mucosa.  Although leukoplakia is more common, erythroplasia carries a greater risk for malignancy (80%).  
Cancer of the oral cavity is the most common site of malignant growth in the head and neck.  Cigarette smoking, tobacco chewing, and alcohol infection are the main environmental risk factors.  In India, betel nut chewing and reverse smoking also are leading risk factors.  Most malignant tumor in this region are squamous cell carcinomas.  This tumor presents either as an oxphytic lesion or as a nonhealing tumor that may exhibit considerable infiltrative submucosal extension, and is diagnosed by tissue biopsy.  Other less common tumors may affect the tongue and oral cavity.  Many are of salivary gland origin, such as adenoid cystic carcinoma, adenocarcinoma, and mucopeidermoid carcinoma.  Various sarcomas may occur in this region.  Lymphoma, malignant melanoma, and Kaposi's sarcoma occur occasionally (Schwartz, Lim & Har-el '04: 209).

Acute pharyngitis is most often caused by viruses.  These include respiratory viruses (adenovirus, influenza virus, respiratory syncytial virus, parainfluenza virus and rhinovirus) as well as coxsackievirus, herpes simplex virus and Epstein-Barr virus.  Viral pharyngitis often involves both nasopharynx and oropharynx.  Bacterial pharyngitis is most often cause by group A β-hemolytic streptococci - S. pyogenes.  Other causative agents include groups C and G streptococci, Neisseria gonorrhoeae, Corynebacterium diphtheria, Arcanbacterium haemolyticum, Yersinia enterocolitica, and Yersinia pestis.  The onset of a sore throat is usually  sudden.  The temperature may rise, particularly in children, to more than 102°F (38.9°C).  The pharyngeal mucosa often is erythematous and swollen.  Edema of the uvula and erythema and petechiae of the soft palate may develop.  Tender, high cervical lymph nodes often are present.  Bacterial pharyngitis is often accompanied by bacterial tonsillitis.  Group A β-hemolytic streptococcal pharyngitis is the only commonly occurring form of pharyngitis in which antimicrobial therapy is of proven benefit.  Infectious mononucleosis is a viral illness that often mimics bacterial tonsillitis.  A complete blood cell county usually shows atypical lymphocytosis, and serologic tests for heterophile antibodies are usually positive.  Acute lingual tonsillitis often presents with a "hot-potato" voice and throat pain just above the hyoid bone.  Deep neck abscesses are most commonly caused by dental infections resulting from Streptococcus virdans, Staphylococcus epidermis, Staphylococcus aureus, and Bacteroides.  Peritonsillar abscess (PTA) is usually caused by aerobic organisms such as Streptococcus pyogenes, Staphylococcus aureus, Haemophilus influenza and the anaerobic organisms, such as Fusobacterium.  Treatment includes antibiotic therapy and incision or drainage or needle aspiration.  The inintial parenteral injection of penicillin is followed by oral administered antibiotics for a minimum of 10 days (Schwarts, Lim & Har-el '04: 215 216).
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Ludwig's angina is a rapidly spreading cellutis of the submandibular, sublingual and submental spaces commonly presenting as floor of mouth swelling, severe trismus and drooling.  The cellulitis and edema can progress rapidly to form an abscess and thus may rapidly obstruct the upper airway.  Usually there is a history of tooth extraction or dental infection.  Successful management of this potentially life-threatening infection requires incision and wide drainage eof the abscess and intravenous antibiotics to manage the accompanying cellulitis.  Tracheotomy should be considered to secure the airway.  Although epiglottitis is uncommon since the development of the H. influenza vaccine, epiglottitis is a cause of acute throat pain among both children and adults most often cause by Haemophilus influenza.  Epiglottitis is a rapidly progressive infection beginniign as a sore throat, followed by inability to tolerate secretions, hot potato voice, dyspnea and airway obstruction.  Management includes securing the airway (intubation or tracheotomy), intravenous antibiotics and possibly intravenous steroids.  
Laryngitis with arytenoid edema occasionally causes acute throat pain but usually simply produces hoarseness and mild dysphagia without severe pain.  Chronic throat pain may be caused by inflammatory reactions, neoplastic disease, neuralgia (glossopharyngeal or superior laryngeal nerves), thyroid disorders and psychiatric conditions, or may be idiopathic. Persistent pharyngitis refractory to the usual antibiotic therapy may be secondary to resistant organisms or noncompliance with medications.  Fungal infections rarely cause chronic pharyngitis, but occasionally candidiasis, histoplasmosis, and blastomycosis continue the infection in immunocompromised hosts.  Glossopharyngeal neuralgia is characterized by severe lancing pain that radiates from the posterolateral pharynx to the ipsilateral ear, neck and head and lasts several seconds.  Chronic throat pain along the anatomic course of the stylohyoid ligament has been termed styalgia or Eagle's syndrome.  The patient may have a chronic sore throat, dysphagia or foreign body sensations in the throat.  Management with anti-inflammatory medication or analgesics may be sufficient but surgical excision of the styloid occasionally is necessary to control chronic pain from this source.  Acute and subacute thyroiditis, large thyroid goiters and a thyroid gland involved by neoplastic disease may impinge on the aerodigestive tract, causing chronic throat pain, dysphagia and dyspnea.  These conditions generally produce a sensation of a lump in the region of the thyroid gland on swallowing.  Globus pharyngeus is a foreign body sensation in the throat.  (Schwartz, Lim & Har-el '04: 217, 218, 221).
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The major salivary glands are the paried, parotid, submandibular, and sublingual glands.  There are approximately 1,000 minor salivary glands throughout the upper aerodigestive tract, including those in the palate, oropharynx, hypopharynx, larynx, trachea and middle ear.  Mumps is the most common disease of the salivary glands.  Incidence has decreased markedly since the measles-mumps-rubella vaccine was introduced.  Mumps results in bilateral parotid involvement in as many as 70% of cases.  It is most prevalent between the ages of 4 and 15 years.  Mumps is a contagious disease with an incubation period of 14 to 21 days.  The disease is usually self-limiting and lasts 7 to 10 days.  Treatment is purely symptomatic and the prognosis for full recovery without complications is excellent.  One notable complication however, can be sensorineural hearing loss.  Acute suppurative sialadenitis may affect any of the major salivary glands.  It usually occurs among debilitated patients who are dehydrated and have poor oral hygiene, classically among dehydrated post-operative patients with a nasogastric tube.  The most common organism is Staphylococcus aureus.  It occurs most often in the setting of an obstructed salivary (Wharton's) duct.  The most common cause of recurrent sialadenitis is sialolithiasis, salivary gland stones characterized by recurrent inflammation and swelling of a major salivary gland.  As a general rule of thumb, the smaller the salivary gland ,the higher the incidence of malignant neoplasm.  Most parotid tumors are benign.  However, the rate of malignancy increases in the submandibular gland and malignant tumors are more common than benign in the sublingual and minor salivary glands.  Benign tumors are pleomorphic adenoma, monomorphic adenoma, Warthin's tumor, oncocytoma, benign lymphoephithelial lesion and hemangioma.  Malignant lesions are mucoepidermoid carcinoma, adenoid cystic carcinoma, adenocarcinoma, malignant mixed tumor, acinic cell carcinoma, squamous cel carcinoma, malignant oncocytoma, lymphoma and metastasis.  Complete gland removal with tumor-free margins is essential (Ovchinsky & Har-el '04: 223, 225, 224, 227).

Difficulty in swallowing is known as dysphagia, and pain on swallowing is defined as odynophagia.  Swallowing involves coordination of both voluntary and involuntary muscular contraction which can be divided into three phases – oral, pharyngeal and esophageal.  Food is mixed with saliva during chewing to form the food bolus.  The oral phase of swallowing is the only voluntary phase of the sequence.  It occurs when the tongue moves the food bolus along its dorsum and propels it into the pharynx.  The pharyngeal phase is triggered primarily by contract between the food bolus and the pharynx.  Once triggered, the sequence of muscular contractions that make up the swallow continues involuntarily.  First, the soft palate, posterior pharyngeal wall, and fossae contract to prevent nasopharyngeal reflux.  The airway is protected as the laryngeal muscles contract.  This draws the larynx upward beneath the hood of the base of the tongue as the epiglottis is depressed over the glottis inlet.  With progressive pharyngeal muscle contraction, the bolus is moved into the hypo-pharynx and approaches the pharyngoesophageal sphincter (cricopharyngeus muscle), which relaxes and allows the bolus to be propelled into thte upper esophagus to begin the esophageal phase.  Peristaltic action of the upper, middle and lower esophagus further propels the bolus toward the stomach.  Appropriate relaxation of the lower esophageal sphincter is essential.  Once the bolus has entered the stomach, the lower esophageal sphincter contracts and prevents reflux of gastric contents into the esophagus (Habib & Sundaram '04: 231).  
Stridor is the audible symptom produced by rapid, turbulent airflow through a narrowed segment of the respiratory tract (Schwartz, Goldsmith & Barr '04: 238).   Children with a history of hearing loss, cleft palate, cerebral palsy or neurological disorder are at risk for impaired speech and language development.  Stuttering is an interruption in the normal rhythm of speech because of involuntary repetition, prolongation, and arrest of sound.  Patients with neurological diseases may have dysarthria, which affects voice and articulation, apraxia of speech, which results in impaired volitional control of articulation and prosody, and aphasia, which can affect a person's ability to form late, retrieve and decode language.  The ability to hear begins with birth and by age 3-4 the child has a 1,500 word vocabulary and can pronounce all the letters in the alphabet (Francis, Barr & Har'el '04: 249, 251, 252).

Upper airway obstruction must be differentiated from respiratory distress caused by pulmonary, neurologic, cardiovascular and esophageal disorders.  Upper airway obstruction in adults tends to be inflammatory or neoplastic, whereas in children it tends to be inflammatory or congenital.  While the narrowest part of the adult airway is the glottis, in children it is the sub-glottis.  Newborns are obligate nasal breathers because they have a high riding larynx.  Any nasal obstruction can produce cyclical cyanosis.  The baby cries once the cyanosis becomes uncomfortable and is able to breath through the mouth.  The character of noisy breathing in relation to the respiratory cycle helps localize the site of obstruction.  Treatment centers on relief of the airway obstruction.  If airway support is indicated, the safety of intubation versus tracheotomy must be determined.  If complete airway obstruction occurs and intubation is not possible, emergency cricothyrotomy may be the simplest way of achieving an airway.  This procedure can be performed through a small horizontal or vertical incision made directly through the skin, subcutaneous tissues and cricothyroid membrane, preferably with a single stab. Care is taken not to enter the esophagus or the posterior wall of the trachea.  An endotracheal tube, tracheostomy tube, or other instrument is inserted a-traumatically.  Bleeding is controlled with digital compression of the vessels.  The patient should then be transported to the operating room for more definitive treatment.  Cricothyrotomy should not be attempted on young children, because the cricothyroid space is too small to accommodate a tube large enough for ventilation.   (Wynn & Goldsmith '04: 257, 260, 261).

The tonsils and adenoids compose Waldeyer's ring of lymphoid tissue in the human pharynx.  Although removal of these structures constitutes the most commonly performed major surgical procedure in the United States, they remain at the center of controversy as physicians debate indications for surgical removal.  The tonsils and adenoids function as part of the immune system as portals to the upper aero-digestive tract.   The tonsils and adenoids are prone to infection, typically with organisms such as group A β-hemolytic streptococcus, Streptococcus pneumoniae, Haemophilus influenza and Moraxella catarrhalis.  Recurrent episodes of acute or chronic tonsillitis are an indication for surgical treatment if the number of infections exceeds seven per year for 1 year, five a year for 2 years, and three a year for 3 years.  A peritonsillar abscess occurs when pus forms between the tonsillar fossa and capsule.  Because the structures are strategically located in the pharynx, enlarged tonsils and adenoids can cause serious upper airway obstruction.  Unilateral tonsillar enlargement suggests a malignant tumor.  Tonsillar debris can build up and cause tonsilloliths and halitosis.  In general, adenoidectomy should be performed carefully on any child at risk for velopharyngeal insufficiency.  This include patients with a cleft palate or bifid uvula, short palate ,or a neurologic or neuromuscular disorder.  Acute infection of the tonsils and adenoids are a relative contraindication to surgical intervention unless the infection is life threatening, in which case surgical treatment definitely is indicated.  Definite contraindication to adenotonsillectomy can be divided into two categories – hematologic disorders and uncontrolled systemic diseases.  (Habib & Goldsmith '04: 262, 264-266).

Coughing accounts for approximately 30 million office visits annually.  Any pathologic process capable of irritating the sensory receptors in the ear, nose, throat and lungs may be responsible for a cough.  Definitive treatment depend on the underlying disorder.  The differential diagnosis of persistent cough it typically pneumonia is a dry cough and flu is a wet cough.  Antitussive drugs, used for symptomatic relief of coughing, work centrally as suppressant of the cough center or peripherally by anesthetizing the cough receptors.  Many of the centrally active agents are opiate derivatives.  Codeine and the more potent hydrocodone are effective but should be used cautiously because of their analgesic and addictive properties.  Dextromethorphan is a synthetic antitussive agent related to the opioids without the dependence liability or analgesic effect.  Antihistamines, especially diphenhydramine (Benadryl) have been found to be effective cough suppressants but are limited by their propensity to induce drowsiness.  Peripherally active antitussive medications such as cough drops, cough syrups or simple fluids that coat of anesthetize the receptors may help artificially  to increase receptor threshold for stimulation of the cough reflex.  Expectorants may be used to provide symptomatic relief but have a limited therapeutic value (Habib, Lim & Har-El '04: 268, 269).
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Neck masses occur among all age groups and may have a wide variety of causes, including congenital, inflammatory, neoplastic and other conditions.  Asymptomatic neck masses among adults older than 40 years should be considered malignant until proved otherwise.  Eighty percent of non-thyroid and non-salivary gland masses are neoplastic and 80% of neoplastic masses are malignant.  Among children, however, as many as 90% of neck masses are benign (Mehta, Lim & Har-El '04: 277).  Masses of the thyroid gland are a heterogeneous group of disorders ranging from benign cysts to malignant neoplasms.  An estimated 10% to 15% of the U.S. population consult a physician because of a thyroid mass at some point in their life.  Each year approximately 12,000 patients are diagnosed with a thyroid malignancy.  The most common non-neoplastic thyroid mass is multi-nodular (colloid) goiter.  The endemic type of goiter is caused by iodine deficiency, but the sporadic type can occur with adequate iodine dietary levels.  Multi-nodular goiter is more common among women.  Multi-nodular goiters can become extremely enlarged.  Graves' disease is an autoimmune disorder that consists of hyperthyroidism, diffuse thyroid enlargement, ophthalmopathy and myxedema.  Progression to hypothyroidism is a late manifestation of the disorder.  Thyroiditis is usually self-limited.  The nonneoplastic thyroid diseases are primarily managed medically.  Surgical therapy for multinodular goiter is indicated when the mass causes compressive symptoms (odynophagia, dysphagia, or dyspnea), has mediastinal extension, or when it is cosmetically unappealing.  Surgery is indicated for Grave's disease or hyperthyroidism secondary to hyper-functioning nodules if medical treatment is not successful.  Carcinomas of the thyroid are managed surgically.  Since most patients with well-differentiated carcinoma of the thyroid have excellent cure rates, debate continues regarding the extent of thyroidectomy (total thyroidectomy or unilateral lobectomy) and aggressiveness with regard to neck dissection (Mehta, Lim & Har-El '04: 290, 297).  Iodized salt.
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There are usually four parathyroid glands, but more may be present.  Each gland weighs 30 to 40 mg, and the gross appearance is sometimes likened to a lentil bean with a pinkish complexion.  The parathyroid glands contain chief and oxyphilic cells that synthesize and secrete parathyroid hormone (parathormone; PTH). PTH is a straight chain peptide that contain 84 amino acids.  The primary role of PTH is regulation of serum calcium and phosphorus levels. PTH releases calcium from bone, prevents calcium from being excreted in the urine, stimulates renal enzymes to produce active vitamin D for additional calcium absorption form the gastrointestinal tract, and increase excretion of phosphorus in the urine.  The net effect is to raise serum calcium level and decrease serum phosphorus levels.  Thus the hallmarks of hyperparathyroidism are hypercalcemia and hypophosphatemia.  Primary hyperparathyroidism is one of the most common cause of hypercalcemia among persons younger than 50 years, with general incidence in the range of 1:1,100 to 1:2,000.  The disease is two to four times more common among women, with an estimated 80,000 new cases per year.  The signs and symptoms of hyperparathyroidism include easy fatiguability, constipation, depression and other psychiatric disturbances.  Renal symptoms include nocturia, polyuria, polydipsia, nephrolithiasis and acidic pH of the urine.  The classic description of bones, stones, psychiatric moans and abdominal groans is appreciated.  The diagnosis of primary hyperparathyroidism rests on an elevated serum calcium level, a low serum phosphate level and an elevated PTH level. An albumin level is helpful in calculating free serum calcium.  The localization of diseases parathyroid tissue can become an arduous task.  Experience surgeons can locate the diseases tissue with 90% to 95% efficiency without radiographic studies.  Patients with metabolic complications of hyperparathyroidism, such as renal stones or osteitis fibrosia cystica, are surgical candidates (Ovchinsky, Lim & Har-El '04: 299, 303).
4.3 Rheumatology 
As of 2011, the prevalence of chronic pain in the general population of the United States has been estimated to be as high as 116 million adults (Sonoral '15). Arthritis and rheumatic conditions affected an estimated 43 million Americans in the late 1990s and this number is expected to increase to an estimated 60 million by the year 2020, about half of all painful conditions.  Approximately 21 million people have osteoarthritis (OA), 3.7 million have fibromyalgia and 2.1 million have rheumatoid arthritis (RA). Rheumatoid arthritis is associated with a high rate of disability, more than one-third of working persons who develop RA are unable to work after five years.  Three years after diagnosis with systemic lupus erythematosus (SLS), 40% of patients are no longer are working; inhaled, unwitting or second hand exposure to poison oak and ivy are suspected.  Arthritis and rheumatic diseases significantly limits the ability of more than seven million Americans to participate in such daily activities as going to work or school and housekeeping.  When crippled with pain, that doesn’t go away or gets worse with exercise, it is often best to reduce exertion to 40 percent of normal (Fishman ’06).  Musculoskeletal and connective tissue disorders are the leading cause of disability, 36.1% of disability benefits in 2015.  When the rank and prevalence of chronic conditions causing disability in the United States in 1991-1992 were analyzed arthritis was the leading cause of disability.  Of those individuals, 17.1% reported arthritis or rheumatism, 13.5% reported back or spine problems, and 11.1% reported heart trouble as being associated with their disability.  The estimated direct cost of medical care for all forms of arthritis totaled $21.7 billion.  Expenditures for nursing-home care accounted for the largest percentage of direct costs, $12.7 billion (59%).  Hospital inpatient care totaled $3.1 billion (14%).  According to the National Hospital Discharge survey, patients hospitalized for arthritis accounted for approximately 2.6 million days of care.  Administration and physician outpatient costs contribute $1.2 billion and $1.1 billion, respectively (5%).  Estimated indirect costs due to arthritis in 1995 dollars were $60.8 billion or 74% of total costs.  Indirect costs due to arthritis in 1995 dollars were $60.8 billion or 74% of total costs.  In 1995 dollars the estimated total economic impact of musculoskeletal conditions on the US economy was $215 billion (Klippel et al ’01: 1, 2).
Osteoarthritis is the second leading cause of disability in the elderly population in the United States. It is a degenerative disorder that generally starts off relatively mild and escalates with time and wear. For those patients experiencing mild to moderate symptoms, the disorder can be dealt with by several non-surgical treatments. The use of braces and drug therapies, such as anti-inflammatories (ex. diclofenac, ibuprofen, and naproxen), COX-2 selective inhibitors, hydrocortisone, have been shown to alleviate the pain caused by cartilage deficiency.  Cartilage replacement surgery with cultures of the patient's knee cartilage stem cells and allografts need to bridge the gap between arthroscopy and total knee replacement.  Arthritis and rheumatic conditions affected an estimated 43 million Americans in the late 1990s and this number is expected to increase to an estimated 60 million by the year 2020.  Approximately 21 million people have osteoarthritis (OA), 3.7 million have fibromyalgia and 2.1 million have rheumatoid arthritis (RA).  Non-modifiable risk factors are female sex, older age, and genetic predisposition.  Modifiable risk factors are obesity, joint injuries, infections, and certain occupations, such as shipyard work, farming, heavy industry, and occupations with repetitive knee bending.  Arthritis and rheumatic diseases significantly limits the ability of more than seven million Americans to participate in such daily activities as going to work or school and housekeeping.  When crippled with pain, that doesn’t go away or gets worse with exercise, it is often best to reduce exertion to 40 percent of normal (Fishman ’06). 
Osteoarthritis is a process that is almost inevitable in anyone over the age of eighteen.  Cartilage and elastic tissues that make up the inner lining of the joint are continuously secreted by live tissue but are not themselves made up of live cells.  An aging person can suffer damage because of a bacterial infection in the joint; traumatic experiences; or injury to the surfaces of the inside of the joint by moving repetitively in an unusual way.  Autoimmune and idiopathic diseases such as rheumatoid arthritis attack the joints, as can Lyme disease and other drug resistant infections.  A similar phenomenon occurs at the ends of bone, just inside their joint capsules (envelopes of protective tissue) and cartilage. When there is stenosis or radiculopathy, steroids are an option, as are procedures such as radio frequency ablation to relieve painful nerve entrapments and surgery to reshape irregular cartilage and remove impinging bone (Fishman ’06: 94).  Osteonecrosis is a generic term used to describe the death of all cellular elements of bone.  Other terms for this condition are ischemic bone necrosis, avascular necrosis, and aseptic necrosis, but osteonecrosis is the preferred term.  Bone death is the result of diminished arterial blood supply, an easily understood mechanism that can be reproduced in experimental animals. The first clinical manifestation of osteonecrosis is the relatively abrupt onset of pain.  Initially pain is elicited only with movement, but later escalates to pain at rest.  Most patients have persistent and worsening pain, range of motion losses and loss of function.  Patients with persistent, intractable pain and progressive functional loss should be considered for arthroplasty, before total collapse of the femoral head.  Bone dysplasias are a broad group of conditions in which skeletal development and function are disturbed.  These conditions include the chondrodysplasias and osteochondroses, osteodysplasias, such as osteogenesis imperfect syndromes and other rare conditions.  Most bones develop and grow through the process of endochondral ossification, in which cartilage serves as a template for bone formation.  In postembryonic, growing bone, ossification occurs in growth plates near the ends of bones.  More than 100 clinical forms of chondrodysplasia birth defects are currently are recognized (Klippel et al ’01: 497, 504, 505). 
Calcium + vitamin D + phosphorus = hydroxyapatite.  Bones and teeth contain 99 percent of all the body’s calcium and phosphorus, that is where the body gets it (Fishman ’06: 95, 96) when the body runs out of adipose tissue (fat), so the most important thing regarding bone health is to be better nourished than exerted so as to always have enough adipose tissue to nourish bones and muscles during exercise. For osteoporosis therapeutic and preventive measures should emphasize adequate intake of calcium (1500 mg/day), vitamin D (400-800 IU/day) and 1,000-1,250 mg/day of phosphorus.  Vitamin D is essential for absorption of calcium from the gastrointestinal tract and assimilation into bone (Sullivan & Grana '90).  Vitamin D that can be derived from ½ hour exposure to  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 is found in milk and milk products, shellfish, bone meal, dark green, leafy vegetables, whole grains, nuts, legumes, egg yolk, and tofu.  The best dietary sources of calcium are dairy products, fish, almonds, broccoli, navy and soy beans (Sullivan & Grana '90).  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, egg yolk, mung and soy beans.  Phosphorus 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 (Muscari '01: 301, 302). Weight bearing exercise, such as walking, running, push-ups and crunches are important.  For instance, bicyclists tend to have low bone density (Klippel et al ’01: 511, 514, 516, 523, 596, 525-526).    
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Osteoporosis is a skeletal disease, marked by low bone mass and microarchitectural deterioration that leads to an increased susceptibility to fracture, most often as a symptom of menopause.  Worldwide, the disease causes nearly 2 million hip fractures each year.  Osteoporotic fractures can become life-threatening; nearly 24 percent of elderly people who suffer a hip fracture die within the first year of the fracture, and many others can never live independently again.  Osteoporosis currently affects about 25 million people in the United States.  20 percent of women and 5 percent of men aged 50 and above in the United States have osteoporosis.  An estimated 250,000 hip fractures occur annually in the United States.  Older white women are at greatest risk, but all elderly women and elderly men may be affected.   Approximately 90% of hip and spine fractures, 70% of wrist fractures and 50% of all other fractures in white women aged 65-84 years are attributable to osteoporosis (Lane ’99: 1, xiii).  According to the Third National Health and Nutrition Examination Survey 17% (5 million) of US white women aged 50 or older have osteoarthritis, and another 42% (12 million) have osteoporosis, another 28% (900,000) and 37% (300,000) respectively have severe osteopenia or osteopenia. Most people who have osteoporosis are women over the age of sixty, but the degenerative condition also affects men.   Osteoporosis is a cause of back pain, but not of sciatica.  Osteoporosis is characterized by weaker, less dense bones, which are fragile and prone to breaking.  Those places where fractures are most likely are the hip, thoracic and lumbar spine and wrist.  Treatments for fractures included bracing arthroscopic “gluing” with epoxy.  Postural changes often provide good relief.  

Osteoporosis can be diagnosed easily by measuring bone mineral density at the spine or hip with dual energy x-ray absorptiometry (DXA) or at the forearm or heel with single energy x-ray absorptiometry (SXA) or peripheral-DXA.  The techniques are readily available and are covered by Medicare and most insurance companies.  About 40 percent of bone mass must be lost before it can be seen on an X-ray. Single photon absorptiometry (SPA) was the first truly automated methods used to measure bone mass.  A densitometer measures the mineral content of the bones of the forearm by calculating how many gamma rays are absorbed; the greater the absorption, the greater the bone mineral content and the greater the bone density.  A scanner is aligned with the forearm and measures the bone density at the distal forearm and a computer prints out the results.  The results show the actual bone mineral density in your forearm and the percentage of bone that you have compared to people of the same age (Z score) and compared to young, healthy adult bone mass (T score.  The test is painless, takes less than 10 minutes and exposes you to less than 1/100th the amount of radiation of a normal X-ray.  Dual-energy X-ray absorptiometry (DXA) allows the measurement of the mass of both superficial and deeper bones, such as the spine and the hip that are surrounded by soft tissues and abdominal organs and SPA or SXA cannot penetrate the soft tissues.   DXA exposes you to less than 1/100th the amount of radiation of normal X-rays.  Quantitative ultrasound (QUS) devices measure the speed of a sound wave travelling through bone.  Most studies show that the ultrasound measurement gives different information but is equal to the standard bone density measurement (DXA) in predicting future fractures (Lane ’99: 1, xiii, 34, 35, 38).

Bone Mass Measurement Techniques

	Technique
	Name
	Sites Scanned
	Scanning Time in minutes

	SPA

	Single photon absorptiometry
	Radius Calcaneus (heel)
	5-10

	DXA
	Dual-energy X-ray absorptiometry
	Lumbar spine, Lateral lumbar spine, femur (hip), total body
	5-10, 15-20, 5-10, 20

	QCT
	Quantitative computed tomography
	Lumbar spine, Femur
	20

	PQCT
	Peripheral quantitative computed tomography
	Forearm
	10

	QUS
	Quantitative ultrasound
	Kneecap, lower leg, heel
	15-10, 10-15, 10-15


Source: Table 3.1, Lane ’99: 39

A fracture threshold is a cutoff point for bone mineral density at which most patients will have a very high risk of developing an osteoporotic fracture.  The cutoff point depends on several factors, including the bone that is measured, the site of interest, and the patient’s age and sex.  In adult women, the cutoff value of 2.5 standard deviations below the average bone mass for a young, healthy adult, or a T score of less than -2.5 is a reasonable cutoff point for most patients who have a hip fracture.   1.0 standard deviation below the normal bone mass, or a T score of -1, means, that a subjects bone mass is 10 percent less than the normal value.  A T score of -2.0 indicates bone mass 20 percent less than the normal peak bone mass value.  According to the National Osteoporosis Foundation, the World Health Organization (WHO) and the European Foundation for Osteoporosis and Bone Disease there are four diagnostic categories for osteoporosis.  (1) Normal.  A value for bone mineral density or bone mineral content not more than 1 standard deviation below average for young adults, or about 10 percent below the young adult average or higher.  (2) Low bone mass (osteopenia), a value for bone mineral density or bone mineral content more than 2 standard deviation below the young adult average, but not more than 2.5 standard deviations below the young adult average or 10 to 25 percent below this average. (3) Osteoporosis, a value for bone mineral density or bone mineral content more than 2.5 standard deviations below the young adult average value, or 25 percent below this average or less.  (4) Severe osteoporosis (established osteoporosis), a value for bone mineral density of bone mineral content more than 2.5 standard deviations below the young adult average value, or 25 percent or more below this average and the presence of one of more osteoporotic fractures. For each standard deviation of below-peak bone mass, the fracture risk nearly doubles (Lane ’99: 39, 40, 56).
Changes in bone turnover and bone loss can be detected in several of the body’s activities: calcium metabolism, collagen turnover, bone protein turnover, and the activity of bone cells themselves. Although calcium excretion rates tend to remain the same measurement of calcium in urine can be used to assess patient response to therapy.  Alkaline phosphatase, an enzyme, is frequently used as a blood marker for skeletal disease because it is a product of the osteoblast cells, (the cells that form new bone).  In adults, about half of the alkaline phosphatase is derived from the bone and the other half comes from the liver. A test has been developed to measure alkaline phosphatase activity in bone, and is becoming popular.  Collagen is the major protein present in bone and skin.  When collagen breaks down, hydroxyproline, a major body protein, is excreted.  When bone turnover increases, so does the excretion of hydroxyproline.  Hydroxyproline values increases about twofold or more after menopause.  Several laboratory tests have been developed to measure a small part o the collagen protein in the bone, called collagen cross-links.  When the collagen in the bone is broken down by the osteoclast cells that resorb bone, collagen cross-links are released form the bone and excreted essentially unchanged.  When bone resorption goes up, the level of the collagen cross-links excreted into the urine increases.  Physicians can use these tests to monitor bone cell activity and the patient’s response to therapy.  Osteocalcin is a protein made by the osteoblasts, the bone forming cells, that is released into the bloodstream and can be used to measure bone formation (Lane ’99: 41-43).
Because, as they age, both men and women develop some deficiency in lactase, the enzyme necessary to digest milk, causing them to eat less calcium-rich foods.  The recommended daily allowance (RDA) of calcium is 1200 to 1500 milligrams for a postmenopausal woman.  At menopause, calcium absorption is reduced due to estrogen deficiency.  In the early 1980s researchers found that a high proportion of older American women took in less than 500 milligrams of calcium a day.  Less than a third of the RDA.  Women whose diets are high in calcium and who take high doses of calcium supplements appear to have decreased risk of hip fractures.  Most children and adults only consume about 700 to 800 milligrams a day.  A supplement of about 200 to 400 mg a day for most adults, would provide all the calcium they need.  Calcium carbonate is the preferred calcium supplement for young and old alike.  Tums® is the trademark one of them. It has about 40 percent per milligram of calcium, and tablets come in 500 to 650 milligram doses.  Usually women take 400 to 2000 milligrams of calcium a day I divided doses.  To help absorption, the supplement should be taken with food. Another good supplement is calcium citrate, but this has only about 21 percent calcium in each tablet, but may be easier to absorb for people who don’t have much stomach acid, it is more expensive and comes in 950 and 1500 milligram tablets.  

Another supplement, calcium gluconate, has only 9 percent calcium and is generally supplied in tablets containing 500 to 600 milligrams.   Calcium phosphate dibasic, is 23 percent calcium, and available in 486 milligram tablets.  Tricalcium phosphate is 39 percent calcium and comes in 300 and 600 milligram tablets.  Some calcium preparations are combined with vitamin D, for example Oscal®, containing calcium carbonate and 200 IU of vitamin D for calcium absorption.  Most of the time calcium supplements cause no problem are very safe, but some side effects do occur, including bloating, flatulence or constipation, but these are uncommon.  Too much calcium is excreted in the urine and over time painful calcium kidney stones may develop.  To protect against this possibility a doctor should do a test after taking a calcium supplement for 2 to 3 weeks.  Also some women a have a disease called sarcoid or take large amounts of vitamin D, which can lead to large concentrations of calcium in the urine (Lane ’99: , 87, 88, 91, 92).  To avoid excreting excess calcium in the urine, people must note their recommended daily allowance (RDA) of calcium, observe how much calcium they take in from their diet and calculate their need for supplementation.   
Excellent medicines such as Actonel, Fosamax, and Evista are available, and exercise such as yoga has shown promise as a means of stimulating the mechanoreceptors in osteocytes that prompt them to produce more bone (Fishman ’06: 95, 96).  Bone loss from estrogen deficiency that results in osteoporosis is often referred to as postmenopausal or type I osteoporosis.  Another type of osteoporosis, age-related or type II osteoporosis, occurs with aging and affects both men and women after the age of 70.  Hormone treatment to prevent osteoporosis in men is not as well developed as it is for women, but there is now a hormone treatment for men with osteoporosis, alendronate 10mg/day, that causes about a 6% increase in bone mass over two years.  Vitamin D helps to absorb calcium, but with age it does not work as well and less calcium is made available.   The body reacts by producing more parathyroid hormone, which pulls calcium from the bone through resorption.  
The thyroid gland produces thyroid hormone, which controls the metabolic rate of the body.  If the thyroid gland is under-functioning or the person is hypothyroid (has too little thyroid hormone) he or she will feel tired and may gain weight.  Thyroid medications, including  Synthroid® and thyroid extract (or L-thyroxine) are prescribed for many people who have too little thyroid hormone.  On the other hand, if the person feels very energetic, and perhaps has a slight hand tremor and weight loss, the thyroid gland is over-functioning and the person has too much thyroid hormone, or hyperthyroidism.  When too much thyroid hormone is produced, bone turnover is faster, resulting in more bone resorption that formation and a net loss of bone.  People who are hypothyroid are treated with thyroid medications.  For a long time, thyroid hormone extract was derived from the cow’s thyroid gland and used to treat hypothyroid patients.  It was difficult to standardize the dose.  Many patients were given too much thyroid hormone and lost bone.  Today a physician monitors thyroid hormone replacement by measuring the thyroid-stimulating hormone (TSH) level.  When the thyroid hormone level in the circulation is normal, the TSH is in the normal range.  When a hypothyroid patient is given too much thyroid hormone, the TSH level is below normal, indicating an increased risk of osteoporotic fracture.  Too much thyroid hormone, either produced naturally or given as medication can result in bone loss and increased risk of osteoporosis (Lane ’99: 28, 29).

Steroids, are the most common cause of drug-induced bone loss.  To prevent calcium loss, all patients on steroids need to take 1500 milligrams of calcium a day in their diet, with supplements, or both. Also to improve calcium absorption while on steroids, v800 IU per day of vitamin D is taken.  Steroids lower the levels of gonadal hormones (estrogen in women and testosterone in men), which can also cause bone loss, therefore estrogen for women and testosterone for men, may need replacement.  Steroids prevent osteoblasts from maturing and making new bone, resulting in bone loss.  Steroids also prevent calcium absorption and increase calcium loss.  At a dose of 7.5 milligrams a day for 6-12 months, prednisone results in a loss of 10 to 20 percent of spinal trabecular bone.  After the initial rapid loss of trabecular bone, steroids cause slow but continual loss of both cortical and trabecular bone of 1 to 2 percent per year.  Both men and women of all races taking steroids appear to lose bone mass.  The bone loss can be even greater if the patient is not active because steroids can cause loss of muscle mass. Prolonged steroid use leads to muscle wasting and people taking inhaled corticosteroids for the treatment of respiratory diseases can developed steroid-induced bone loss if they inhale over 1000 micrograms of steroids a day (a dozen sprays a day).  Steroid induce osteoporosis appears to result in rib fractures rather than the more common hip fractures seen in postmenopausal women.  
Treatments with Gonadotropin-releasing hormone (GNRH) agonists, medications that increase the release of this leutinizing hormone and follicle-stimulating hormone used in the treatment of endometriosis, fibroid tumors in the uterus and prostate cancer, cause lumbar spine bone mass to decrease by 7 to 10 percent.  If there are several treatment periods, of six months, there will be substantial bone loss. When testosterone levels fall to around 50 percent of normal, bone loss occurs.  Diuretics such as furosemide (Lasix) and hyrochlorothiazide promote urine production and are often prescribed for people who have high blood pressure or heart disease.  Furosemide increases urinary calcium excretion; if there is no increase in calcium intake, bone loss can result.  On the other hand, thiazide diuretics prevent bone loss but a woman must take them for over 10 years to achieve this effect. Alcoholics often take antacids on a regular basis to soothe their stomach, but this combination can be very destructive to bone mass (Lane ’99: 146, 29, 30, 31).
The rate of bone loss in amenorrheic women is similar to that in women who are in early menopause.  The diet is the same – consume more calories than expended exercising to preserve a healthy layer of adipose tissue.   In general, women tend to lose about 1 percent of their bone mass a year from early in their 30s on, whereas athletes who no longer have menstrual periods appear to lose about 5 percent of their bone mass per year, about the same a post-menopausal woman.  Estrogen deficiency, which plays a critical role in the loss of bone mass after menopause, is the main cause of osteopenia in both young women and premenopausal amenorrheic athletes.  When these athletes resumed their menstrual cycle the bone mineral density of their lumbar spine increased.  The beneficial effects of regular strenuous exercise on heart disease may be reversed by exercise-induced amenorrhea.  The estrogen that normally reduces the LDL level is decreased in these women.  The increased bone mineral density in weight-bearing bone that is usually seen with exercise is not found in amenorrheic dancers and runners.  In fact, amenorrheic athletes lost over 3 percent of their spinal bone mineral density over the 15 months they were followed, despite a regular exercise program, while athletes with a normal menstrual cycle lost no bone mass.  The amenorrheic runners who were taking birth control pills had a decreased risk of developing stress fractures, since birth control pills contain both estrogen and progesterone.  The young athlete who takes birth control pills appears to be able to prevent some of this bone loss, but she still may not achieve peak bone mass and may never regain the bone mass lost (Lane ’99: 129, 130).  Oral contraceptives are not for use in women older than 35 due to the side-effect of coagulopathy.  The important thing is to eat more calories than are expended in exercise so as to preserve body fat.

Osteoporotic fractures can occur in the spine, hip, wrist, ankle, pelvis and ribs.  Almost all bone fractures that occur in postmenopausal women and elderly men are osteoporotic fractures because the bone has become thin and weak.  With very little trauma, the bone breaks. Women with osteoporosis whose spinal vertebrae have fractured look hunched over and may also have a “dowagers hump” or dorsal kyphosis, in their upper back, often losing several inches in height since they were young adults.  Among white women living to 80 years of age, about one-third will have one hip fracture and many will have two.  Most persons who suffer a hip fracture need surgery; an estimated one-sixth of these patients die within 3 months, and nearly half of all of the others suffer some functional decline.  Hip fractures are the leading cause of nursing home admission.  Vertebral fractures on the other hand, have few symptoms and contribute to an often silent decline in an individual’s quality of life.  Over 80 percent of forearm fractures occur in the distal radius (at the end of the bone, just before the wrist joint), these are called Colles’ fractures.  A woman’s lifetime risk of having a Colle’s fracture is about 15 percent.  Forearm fractures are painful and usually require 4 to 6 weeks in a cast.  Overall, a white woman who lives to this age has nearly a 50 percent chance of having an osteoporotic fracture of the spine, the hip, or the forearm.  Men also get osteoporosis, but they do not tend to lose much bone until after the age of 70, so fractures do not occur until they are well into their 80s.  However, nearly 13 percent of white men will have an osteoporotic fracture in their lifetime.  
Pain usually develops at the site of a fracture.  It can be sharp or dull and continuous.  Usually the muscles around the fractured bone become tense or got into spasm, causing muscle pain.  A fracture in the vertebrae of the thorax (the mid-back or chest area) will usually cause a new pain that feels lodged in the mid-back with accompanying painful muscle tension and spams.  This pain increases every time the back is moved.  Sometimes the back pain will radiate down the back or around the abdomen.  If an X-ray is taken a compression fracture of the vertebrae may be revealed.  But in the first few days to weeks after the fracture, the X-ray may show nothing.  Stress fractures typically do not show up on X-ray until three weeks after the initial injury.  On examination, typically there will be a painful spot where the fracture has occurred.  The pain from a fracture can last for periods ranging from a few weeks to 2 months, then slowly it resolves (Lane ’99: 55, 4, 56, 5, 154).  Current treatments for osteoporosis focus on reducing bone loss by slowing the bone remodeling cycle.  These treatments work for a few years to increase bone mass by a small amount.  Treatment of an osteoporotic woman with alendronate results in a 2-6 percent increase in bone mass over the first 3 years; similar findings have been reported with estrogen hormone replacement therapy (HRT).  But an increase in bone mass of 2-6 percent over a 3 year period will probably do little for a woman who has osteoporotic fractures and whose bone mass is 35 percent below her peak bone mass.  Currently, the agents used to treat or prevent osteoporosis are estrogen, fluoride, parathyroid hormone, growth factors, bisphosphonates and calcitonin. Most importantly, calcium + vitamin D + phosphorus = apatite. 

Osteoporosis Drugs
	Drug Class
	Trade Name
	Notes

	Calcium and Vitamin D
	
	Calcium and vitamin D supplementation together allows the bone to mineralize normally, and this probably prevents further fractures.  

	Painkiller
	Tylenol
	325 mg

	Nonsteroidal anti-inflammatory drug (NSAID).  
	ibuprofen (Motrin or Advil), Naprosyn (Aleve, Naprosyn, or Naprolan), piroxicam (Feldene), etodolac (Lodene), sulindac (Clinoril) and diclofenac (Voltaren).  
	Some NSAIDs can be obtained over-the-counter in low doses, but in higher doses they require a doctor’s prescription.  

	Hormone replacement therapy (HRT)
	Premarin, Prempro, Premphase, Ogen, Estrace, Estraderm, Climora Transdermal
	20 to 50 percent of women start HRT at menopause in the United States and Europe.  Less than 40 percent of women stay on it for 5 to 10 years the minimum time needed to prevent osteoporotic fractures.   HRT reduces fractures of the hip and the forearm by about 30 to 40 percent and the risk of fractures of the spine by over 50 percent.  

	Bisphosphonate
	Alendronate, Pamidronate, Tiludroate, Ibandronate, Risedronate
	Bisphosphonates reduce the rate at which new bone remodeling units are formed.  The result is modest increase (about 1 to 3 percent a year) in bone mass over a few years of treatment, after which a plateau may be reached.  The bisphosphonates prevent bone loss and even produce a gain of about 1 to 2 percent in lumbar spine bone mass within a year of treatment.  Studies show that etidronate, alendronate, pamidronate, and residronate prevent bone loss in these patients.  Treatment to prevent osteoporosis in men is not as well developed as it is for women, but there is now a treatment for men with osteoporosis, alendronate 10mg/day, that causes about a 6% increase in bone mass over two years.  Oral bisphosphonates, are not well absorbed, less than 5 percent.  Absorption is greatly reduced if taken with calcium or with just about any kind of food.  

	Fluoride
	Sodium fluoride
	Increases trabecular bone mass over 10 percent after year or two of treatment.  Physicians must monitor this bone-building therapy, and they check the bone mineral density of the lumbar spine and hip every 6 months.  If the increase is more than 5 percent during this period, the fluoride is decreased or stopped for a while.  It is common for physicians to prescribe fluoride at around 10 milligrams a day for 10 months and then nothing for 2 months


Source:  Klippel et al ’01

The acute pain of a fracture may need medical treatment, depending on how severe it is.  Mild pain, noticed by the patient only once or twice a day, or pain that is dull and nagging but not severe, can usually be treated with a simple analgesic (pain killer) like Tylenol (325 milligrams).  The patient can take up to 10 tablets a day safely.  This medication can also be taken every 4 to 6 hours during the day and night as needed.  If the pain becomes stronger, waking the patient at night, or is so bothersome the patient cannot perform day-to-day activities, then a stronger pain medication is needed.  The next type of medication to try is a nonsteroidal anti-inflammatory drug (NSAID).  NSAIDs are commonly used for all types of pain and include ibuprofen (Motrin or Advil), Naprosyn (Aleve, Naprosyn, or Naprolan), piroxicam (Feldene), etodolac (Lodene), sulindac (Clinoril) and diclofenac (Voltaren).  Some of them can be obtained over-the-counter in low doses, but in higher doses they require a doctor’s prescription.  NSAIDs can help decrease the pain and muscle spasm of a new vertebral fracture and can be taken once or twice a day as needed.  They should be taken with food to avoid gastric or stomach irritation.  Sometimes doctors prescribe narcotic analgesics including medications with codeine, meperidine, tramadol, or Percodan.  These medications relieve some of the acute, sharp pain from a compression fracture, but they also cause undesirable side effects, including nausea, drowsiness, and constipation.  Another medication that can help reduce the pain from an acute fracture is calcitonin.  This is usually given by injections of 50 to 100 IU per day to 1 to 2 weeks, then is gradually reduced and stopped after 4 to 6 weeks (Lane ’99: 155, 156).

A low prevalence of osteoporosis is found in areas with high levels of fluoride in the drinking water.  Fluoride increases bone mass by stimulating the osteoblast cells to form bone.  Fluoride is also incorporated into bone crystal – the part of the bone that gives it strength – so, instead of being composed only of hydroxyapatite, crystal, the bone crystal structure also has fluoride incorporated into it.  Studies reveal that fluoride increases trabecular bone mass in osteoporotic patients, sometimes dramatically, but it is not the highest quality of bone.  Bone densitometry studies have found increases of about 1 percent per month in the lumbar spine.  In large studies, there was almost an 8 percent increase in the lumbar spine in 1 year and about a 1 percent increase in the hip over the same period.  It increases bone mass in the vertebrae, which have a high fraction of trabecular bone, and reduces vertebral fractures.   In a 4-year study of women with osteoporotic fractures, those who received 75 milligrams a day of fluoride and supplemental calcium achieved as much as a 35 percent increase in lumbar spine bone mineral density and a 12 percent increase in femoral neck.  Surprisingly, however the number of new vertebral fractures was higher in the fluoride group than in the placebo group.  The reason, according to most bone experts, is that the dose of fluoride was too high.  This resulted in a decrease in bone strength and thus an increase in the number of fractures in the fluoride treated group.  When another study was done with a lower dose of slow-release fluoride preparation (25 milligrams twice a day given over a 14-month cycle – 12 months on and 2 months off) for 2.5 years, bone mass increased about 5 percent each year and the number of new vertebral fractures was significantly lower in the fluoride treated group (Lane ’99: 144, 145).  

In large studies of fluoride there was almost an 8 percent increase in the lumbar spine in 1 year and about a 1 percent increase in the hip over the same period.  It increases bone mass in the vertebrae, which have a high fraction of trabecular bone, and reduces vertebral fractures.  Long-term observational studies show that HRT reduces fractures of the hip and the forearm by about 30 to 40 percent and the risk of fractures of the spine by over 50 percent.  The bisphosphonates prevent bone loss and even produce a gain of about 1 to 2 percent in lumbar spine bone mass within a year of treatment.  Studies show that etidronate, alendronate, pamidronate, and residronate prevent bone loss in these patients.  Calcitonin has the same good effect and is also analgesic.  Treatment to prevent osteoporosis in men is not as well developed as it is for women, but there is now a treatment for men with osteoporosis, alendronate 10mg/day, that causes about a 6% increase in bone mass over two years (Lane ’99: 144, 145).   

With fluoride there is a trade-off, the positive effect of increased bone mass and the negative effect of decreased bone strength. Strict control of dosage is important to increase the mass of good quality bone.  In general, sodium fluoride in a dose of about 40 milligrams a day can be used to increase bone mass in osteoporotic women with careful monitoring by a physician.  In the United States, sodium fluoride is available only in very low potency (2 to 5 milligram tablets).  In Europe, by contrast, 10 and 25 milligram tablets are available) sodium fluoride frequently causes gastrointestinal irritation.  Calcium carbonate acts as an antacid, decreasing the irritating effect of fluoride on the stomach.  But fluoride is not well absorbed in the presence of calcium, so the physician must increase the dose of fluoride if the two are taken together.  Early studies found that normal effects on bone mineralization could be reduced by living both vitamin D and calcium supplements with the fluoride.  When a woman with osteoporosis is given fluoride, this medication increases her trabecular bone mass over 10 percent after year or two of treatment.  Physicians must monitor this bone-building therapy, and they check the bone mineral density of the lumbar spine and hip every 6 months.  If the increase is more than 5 percent during this period, the fluoride is decreased or stopped for a while.  It is common for physicians to prescribe fluoride at around 10 milligrams a day for 10 months and then nothing for 2 months (Lane ’99: 138, 139).  
Rheumatoid arthritis (RA) is a systemic inflammatory disease that predominantly manifests in the synovial membrane of diarthrodial joints.  Rheumatoid arthritis has a worldwide distribution and affects all ethnic groups.  The disease can occur at any age, but its prevalence increases with age; the peak incidence is between the fourth and sixth decades.  The most widely used criteria are the American College of Rheumatology 1987 revised criteria for the classification of RA.  These criteria have a sensitivity and specificity of approximately 90%.  Depending on the stringency of the criteria, the prevalence estimates have varied from 0.3%-1.5% in North America.  The prevalence is about 2.5 times higher in women than in men.  There are no reports of clustering in space or time that would support an infectious cause, and no environmental factors that precipitate disease onset have been identified.  Support for a genetic predisposition for RA has come from studies reporting RA clusters in families.  Although RA is characterized by synovial inflammation, people with RA generally have systemic manifestations, and a substantial fraction of patients develop tissue damage in organs other than the joints. Rheumatoid factor (RF) is found in the serum of 85% of people with RA.  In contrast to the brief, five to 10 minute, morning stiffness in osteoarthritis, morning stiffness in RA is prolonged, usually lasting more than two hours. Cartilage loss and erosion of peri-articular bone are the characteristic features of structural damage. Autopsy studies show some degree of interstitial lung disease in the majority of people with RA.  The mortality from pulmonary disease in RA is twice that of the general population (Klippel et al ’01: 209, 212, 218, 219, 220, 223).

Foreign material may be introduced into joints, tendon sheaths or periarticular tissues and may induce a chronic noninfectious monarthritis, tenosynovitis, or dactylitis.  Among the many types of plant thorns described are the date palm, sentinel palm, blackthorn, rose thorn, and cactus.  Such materials glass, plastic, lead, and starch may be introduced by penetrating injury and cause chronic inflammation.  Metal, silicone and polyethylene detritus formed from breakdown products of joint prostheses also may induce a chronic granulomatous synovitis.  Although anti-inflammatory agents may provide symptomatic relief, excisional biopsy with synovectomy usually is necessary for definitive treatment of chronic foreign body synovitis.  Pain control is an essential component of therapy and frequently requires the use of narcotic analgesics.  Oral corticosteroids have proved very useful. Panniculitis indicates inflammation of the subcutaneous fat.  The histological classification of panniculitis into “septal” and “lobular” forms, with or without vasculitis, is practical, but oversimplified.  Panniculitis can occur in vaculitis, lupus profundus, thrombotic disorders, malignant atrophic papulosis, neutrophilic dermatoses such as Sweet’s syndrome, poderma gangrenosum, erythema elevatum diutinum, multicentric reticulogistiocytosis, superficial ulcerative reheumatoid necrobiosis, and acne fulminans (Klippel et al ’01: 449, 450, 453, 444-448).

The current concept of the pathogenesis of Rheumatoid Arthritis (RA) postulates that a bacterial infection, usually gastrointestinal or genitourinary, is the triggering event in an immunogenetically susceptible host.  Infections caused by N. gonorrhoeae differ from nongonococcal disease in several ways. The person with gonococcal arthritis is often young, healthy adult, whereas the patient with nongonococcal arthritis usually has an underlying serious illness or is elderly.  Mortality rates among adults who contract nongonococcal joint infections range from 10% to greater than 50%.  Among those who are accurately diagnosed and promptly treated, full recovery is possible.  Prompt response to antibiotic therapy is the rule, and residual problems in the affected joint are uncommon.  Because resistance to penicillin is on the rise, it is wise to use a third-generation cephalosporin as the initial treatment.  Septic arthritis occurs most commonly as a result of bacteremic seeding of the affected joint from an extra-articular site of infection.  For example, Staphylococcus aureus in a knee joint may be the result of an infected skin lesion and requires treatment with doxycycline 100 mg.  Although S. aureus can infect any tissue it most commonly attacks the spine.  S. aureus is the most common infective agent in both prosthetic joints and native joints treated in a hospital, it is usually acquired from a hospital, and is best treated with oral doxycycline 100 mg on an outpatient basis due to the danger of widespread methicillin resistance in hospital acquired S. aureus infection.  Methicillin resistant S. aureus (MRSA) is visible as bumps / lesions on the epidermis, usually buttocks, but S. aureus can grow on any internal tissue and is large enough to cause 50% fatal heart attacks when admitted to a hospital, but usually parasitizes the spine causing luxation of the vertebrae with increased stroke risk if manipulation causes metastases to the brain.  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. Although usually hospital acquired S. aureus epidemics have been quite severe in public benches and chairs during period of prolonged drought and also at swimming pools that don't use chlorine or salt, NaCl releases chlorine when it breaks down.  Streptococcus pyogenes is a mild lung infection that likes to infect the throat, heart, and hip. Co-occuring S. aureus and S. pyogenes infections cause a painful toxic shock syndrome that is the probable cause of most fibromyalgias in the torso.  Septic arthritis resulting from pyelonephritis caused by the E. coli microorganism can cause excruciating knee pain, that is better treated with metronidazole 400 mg than Bactrim that is indicated by the FDA.  Among nongonococcal causes of acute bacterial arthritis, the Gram positive cocci are the major pathogens.  The relative frequencies of the causative micro-organisms for nongonococcal septic arthritis in adults are 75%-80% Gram positive cocci and 15%-20% Gram negative bacilli.  In children aged 6 months to 5 years, Haemophilus influenza was a significant cause of septic arthritis in children until the HIB vaccine came into use.  With the decline in H. influenza septic arthritis, other microorganisms, such as Kingella kingae, may be seen more commonly. Acute arthritis has long been recognized as a feature of some viral infections – human parvovirus B19, hepatitis viruses, rubella virus, Zika virus retroviruses, alphaviruses and others (Klippel ’01: 256-268).  Effective antiviral treatment is available for Influenza A & B viruses that have been known to infect the knee.  Influenza Type A is treated most cheaply treated by Amantadine (Symmetrel), Type B may require Tamiflu (Oseltamivir phosphate).  

Many rheumatic diseases that occur in adults also affect children, albeit less frequently.  Additionally, some diseases, such as systemic-onset or pauciarticular-pattern rheumatoid disease, occur predominantly in children. In infants and toddlers, observation skills are particularly important.  By looking for movements that cause pain or irritability as well as lack of movement of any joint, you can ascertain much before ever examining the patient.  Using toys, talking, and keeping eye contact with the child may help alleviate the child’s fear.  Having the child sit on a parent’s lap or even having the parent assist with the examination may make a more thorough exam possible.  Swelling can be subtle.  Adequate nutrition, both caloric and protein is critical for optimizing growth in children.  Up to 30% of children with Juvenile Rheumatoid Arthritis have some growth abnormality.  Up to 40% have poor nutritional status, and muscle mass is frequently low.  Prednisone is the most common treatment.   In a study of 44 adults with JRA surveyed 25 years after disease onset, patients and controls showed equivalent levels of educational achievement, income and insurance coverage, but patients had lower rates of employment, daily energy levels, and exercise tolerance (Klippel et al ’01: 529, 531, 533).   

Growing pains occur in 10%-20% of school age children.  They are most frequent in children of elementary or pre-school age.  The pains occur in the early evening or nighttime and may awaken the child.  The pain is crampy, usually located deep in the thigh, shin or calf, and is frequently relieved by massage.  An evening dose of either acetaminophen or an NSAID may be preventive in children with frequent attacks of pain.  The goal of exercise therapy for fibromyalgia is restoration of full function, which usually is obtained in the first week or two.  Pain diminishes in most children over the following few weeks. The prevalence of Junior Rheumatoid Arthritis has been estimated to be between 57 and 113 per 100,000 children younger than 16 years. At least two-thirds of children JRA are inadequately treated with NSAIDs alone.  Oral methotrexate given once weekly at 10mg/m2 body surface area, was well tolerated, showing improvement in 70%, and significantly more effective than either placebo or oral methotrexate.  
In a summary of published outcome studies, more than 30% of people with JRA had significant functional limitations after 10 or more years of follow-up.  Twelve percent of people with JRA were in Steinbrocker classes III (limited self-care) or IV (bed or wheelchair bound) three to seven years after disease onset, but 48% were classified in class III or IV 16 or more years after disease onset.  Active synovitis can be detected in 30%-55% of JRA patients 10 years after disease onset.  Systemic lupus erythematosus (SLE) is the most common major connective tissue disease of childhood, with an estimated prevalence five to 10 per 100,000, corticosteroids are extremely effective in reducing inflammatory manifestations, probably caused by unwitting poison oak or ivy exposure after a major exposure usually due to inhalation at a burn pile.  The presence of psoriatic arthritis is two to 12 per 100,000.  Juvenile dermatomyositis affects both genders with a slight female predominance.  In children, scleroderma is often present for a long time before clinicians recognize the progressive thickening and hardening of the skin.  The progressive facial hemiatrophy of Parry-Romberg syndrome can be life threatening in children.  Henoch-Schonlein purpura (HSP) is a common form of small – vessel vasculitis seen almost exclusively in childhood.  Medium and large vessel vasculitis can also occur in children (Klippel et al ’01: 534, 548, 544, 545, 546, 549, 553).

The seronegative spondyloarthropathies include a group of diseases characterized by inflammatory axial spine involvement (e.g. sacroiliitis and spondylitis) asymmetrical peripheral arthritis, enthesophathy, inflammatory eye disease, and overlapping mucocutaneous features occurring in the absence of serum rheumatoid factor.  This group of diseases includes ankylosing spondylitis, reactive arthritis, psoriatic arthritis/spondylitis, the arthritis/spondylitis of inflammatory bowel disease, juvenile spondyloarthropathy, and a heterogenous group of disorders known as the undifferentiated spondyloarthropathies.  There is a tendency toward familial aggregation and associations with certain human leukocyte antigen (HLA) class I genes, particularly HLA-B27.  Manifestations of spondyloarthropathy have been described in every ethnic group.  Among North American Caucasians frequency is 7%.  In Europe, frequency ranges between 7% and 20%.  The highest prevalence is found in certain Native American groups, such as the Haidas and Bella Coolas in British Columbia, where the frequency of HLA-B27 is as high as 50%.  The spondyloarthropathies occur uncommonly in African Americans, in whom the frequency of HLA-B27 is likewise much lower, 1%-2%.  Among Asians, HLA-B27 occurs at approximately the same frequency as North American Caucasians 7% (Klippel et al ’01: 239, 240).  S. aureus is the most likely infective organism of the spine, it is most likely to be acquired from a hospital, it causes toxic shock syndrome in conjunction with S. pyogenes, both of which are treated by doxycycline 100 mg.
The overall prevalence of psoriatic arthritis is approximately 0.1% in the United States.  Arthritis occurs in approximately 5%-7% of people with psoriasis, but may affect up to 40% of hospitalized patients with extensive skin involvement.  Psoriasis is common in approximately 2% of Caucasians, but is relatively uncommon in Asians, but described in African-Americans.  The male-to-female ratio is equal.  In contrast to psoriasis, where the peak age of onset is between 5 and 15 years, the peak age of onset for psoriatic arthritis is between 30 and 55 years.  The notion that psoriatic arthritis may be a reactive arthritis due to psoriatic plaque flora (Streptococci and Staphylococci) has been discussed extensively with evidence to support it.   Psoriasis improves following T-cell directed therapies such as cyclosporine, interleukin (IL)-2 fusion toxins (which preferentially eliminate IL-2 receptor bearing cells) and the inhibitor of T-cell co-stimulation CTLA41g (which inhibits co-stimulatory signals for T-cell activation).  In about 70% of patients, psoriasis is present many years before the onset of arthritis, in about 15%, it appears concomitantly.  Peripheral arthritis occurs in approximately 10%-20% of people with Crohn’s disease or ulcerative colitis. Whipple’s Disease appears to be a systemic infection.  Diagnosis is possible using polymerase chain reaction of affected tissues or blood samples and remission can be achieved using long term antibiotic treatment with tetracyclines. (Klippel ’01: 233, 234, 248, 249).  

Giant cell arthritis occurs almost exclusively in individuals older than 50 years, with disease incidence increasing progressively with age. Women are more likely than men to be affect.  The prevalence is highest in Scandinavian countries and in regions settled by people of Northern European descent, with incidence rates reaching 15-25 cases per 100,000 persons aged 50 years and older.  GCA occurs much less frequently in Southern Europeans (six cases per 100,000 individuals) and is rare in blacks and Hispanics (one to two cases per 100,000 individuals).   In 80%-90% of patients, histomorphologic evidence for vasculitis is detected in the extra cranial arterial tree, most often in the supercranial temporal, vertebral, ophthalmic and posterior ciliary arteries, and less frequently, the internal and external carotid and central retinal arteries.  Patients complain of throbbing, sharp or dull headaches, with or without scalp tenderness, usually severe enough to prompt clinical evaluation.  In typical cases, the patients notice temporal tenderness when wearing glasses, grooming, or lying on a pillow.  Ischemia anywhere along the visual pathway can lead to vision loss, but ischemic optic neuropathy is the most common cause.  Loss of vision is sudden, painless, and usually permanent.  Amaurosis fugax may precede partial or complete blindness. Headaches may be temporary and subside without treatment, but in most cases, they cease promptly in response to corticosteroid therapy. Two-thirds of patients can be expected to respond with remission of pain and stiffness when started on 20 mg prednisone per day.  Some need doses as high as 40 mg (Klippel et al ’01: 397, 399).

Adult Still’s disease begins with a sudden onset of a high, spiking fever, that spikes once daily, usually in the evening before returning to normal.  Arthralgia and severe myalgia are universal.  Arthritis is almost universal but may be mild and overlooked by a physician.  Initially, the arthritis affects only a few joints but may then evolve into polyarticular disease.  The most commonly affected joints are the knee (84%) and wrists (74%).  The ankle, shoulder, elbow, and proximal interphalangeal joints are involved in one-half of patients and the metacarpophalangeals in one-third.  Involvement of the distal interphalangeal joints in one-  fifth of patients is notable.  Still’s rash is present in more than 85% of patients.  An elevated erythrocyte sedimentation rate is universal.  Approximately one-fifth of people with Still’s disease experience long-term remission within one year.  One-third recover and then relapse.  Approximately one-fourth of patients respond to NSAIDs.  High-dose enteric-coated aspiring (to achieve a serum saliculate level of 15-25 mg/dL) is sometimes combined with indomethacin.  Patients whose disease fails to respond to NSAIDs, and those with severe disease, including pericardial tamponade, myocarditis, severe pneumonitis, intravascular coagulopathy, and rising values on liver function tests during NSAID treatment, require systemic corticosteroids.  Generally, prednisone in a dose of 0.5-1.0 mg/kg/day is needed.  Intravenous pulse methylprednisolone has been used for life-threatening acute disease.  Adult Still’s disease can be particularly devastating because it affects primarily young adults at a time when they are completing their education, establishing a career, or starting a family (Klippel et al ’01: 427, 429, 430).

Less common arthropathies include hemophilic arthropathy, hemoglobinopathies such as sickle cell anemia, thalassemia, multiple myeloma, Waldenstrom’s macroglobulinemia, carcinoma polyarthritis, leukemia and lymphoma. Rheumatic disease often accompanies diabetes mellitus, thyroid disease, acromegaly and endocrine disorders. Muskuloskeletal problems can occur in association with hyperlipoproteinemia, a condition in which an underlying genetic defect leads to overproduction and/or impaired removal of lipoproteins.  The abnormality results in elevated lipoprotein levels that can lead to premature atherosclerosis.  Hyperuricemia, gout and xanthomas can be associated with hypertriglyceridemia in type I, IV or V hyperlipoproteinemia and the synovial fluid should be examined to look for crystals.  The neurologic diseases associated with neuropathic arthropathy have changed with time.  In the pre-penicillin era, neuropathic arthropathy was seen most commonly in the setting of tabes dorsalis from tertiary syphilis.  Diabetic neuropathy currently is the most common cause of neuropathic arthropathy, and is seen in 0.15% to 2.5% of people with diabetes.  Syringomyelia, spina bifida, and spinal cord injuries also are frequently associated with neuropathic arthropathy (Klippel et al ’01: 431-434, 435-439 , 448-441, 442).

Sarcoidosis is a systemic, chronic, granulomatous disease of unknown etiology that chiefly strikes young adults in their 20s and 30s.  The pathogenesis of sarcoid granuloma contains a central follicle of tightly packed epithelioid cells and multinucleated giant cells surrounded by lymphocytes, macrophages, monocytes, and fibroblasts.  In the lung, the initial inflammation is an alveolitis composed chiefly of activated CD4 T-helper cells whose cytokines recruit other cells to help form the granulomas.  Granulomas are widely distributed in sarcoidosis, occurring in the lung (86% of patients), lymph nodes (86%), liver (86%), spleen (63%), heart (20%), kidney (19%) bone marrow (17%) and pancreas (6%).  Granulomas compress tissues and mediate disease by secreting cytokines that provide constitutional symptoms, recruiting inflammatory cells whose products injure local tissues, and elaborating growth factors that cause fibrosis. Sarcoidosis is eight times more common in African Americans (40 per 100,000) than among Caucasians. Respiratory symptoms are the most common presenting complaint include dry cough, dyspnea, and nonspecific chest pain (Klippel et al ’01: 455).  Zoonotic origin is suspected to be rat borne Henta virus and other pathogens are suspected.  Rat urine tends to cause crippling hip pain.  
For more than a century and a half pathologists have described organs infiltrated with a homogeneous eosinophilic material that stains with iodine, designated “amyloids”.  Each amyloid is derived from a different protein and is disease specific, with the resulting organ compromise related to the location quantity, and rate of deposition. Giant cell tumor is a benign, but locally aggressive, tumor of unknown origin, that most commonly affects 20-40 year olds.  This lesion involves the knee (distal femur and proximal tibia) 50% of the time and the distal radius and proximal humerus are the the next most common sites.  The use of a high-speed burr can decrease the rate of recurrence.  So can vigorous exercise.  Radiation therapy should be reserved for inoperable tumors, as it is associated with malignant transformation. The Ehlers-Danlos syndromes (EDS) are a group of disorders whose wide phenotypic variability is due largely to extensive genetic heterogeneity.  The cardinal features relate to the joints and skin, hyperextensibility of skin, easy bruisability, increased joint mobility and abnormal tissue fragility. Osteogenesis Imperfecta share osseous, ocular, dental, aural, and cardiovascular involvement. Hypertrophic osteoarthropathy (HOA) or acropachy is a syndrome characterized by excessive proliferation of skin and bone at the distal parts of the extremities.  Its most conspicuous feature is a bulbous deformity of the tips of the digits, conventionally known as clubbing.  Correction of a heart defect, removal of a lung tumor, or successful treatment of endocarditis produce rapid regression of the syndrome (Klippe et al ’01: 467, 476, 484-496, 493).

In 1877, the British physician Sir James Paget first described the disease that now bears his name.  He observed that the disorder “begins in middle age or later and affects most frequently the long bones of the lower extremities and the skull… the bones enlarge and soften and those bearing weight yield and become unnaturally curved and misshapen.  In a British study of 30,000 abdominal radiographs, the prevalence of Paget’s disease among people over the age of 55 was 6.2% in men and 3.9% in women, with an overall prevalence of about 5%.  Prevalence increased in an age-dependent manner, rising from a rate of 2% among men aged between 55 and 59 years to about 20% among me older than 85.  Paramyxovirus infection has been implicated.  Most studies suggest that bisphosphonate therapy will normalize alkaline phosphatase in one-half to two-thirds of affected patients (Klippel et al ’01; 508).

Systemic Lupus Erythematosis is primarily a disease of young women.  Peak incidence occurs between the ages of 15 and 40, with a female male ratio of 6-10:1.  In a general outpatient population SLE affects approximately on in 2000 individuals.  More than 90% of people with SLE survive at least two years after diagnosis, compared to only about 50% three decades ago.  Recent data support an 80%-90% survival at 10 years.  The most common form of chronic disease is discoid lupus, which occurs in 15%-30% of people with SLE. Painful joints are the most common presenting symptom of SLE, with frequencies reported between 76% and 100%. Rheumatic complaints localized to the hips should raise serious consideration of osteonecrosis, the frequency of which has been reported at 5%-10%.  The kidney is considered by many the signature organ affected by SLE.  Essentially all studies of prognosis have identified lupus nephritis as an important predictor of poor outcome.  Renal disease is present in one half to two thirds of patients, and with rare exception is based on the presence of proteinuria.  Renal biopsy results are abnormal in most patients, especially when tissue is evaluated by electron microscopy and immunofluorescence.  Approximately two thirds of people with SLE have neurophsychiatric manifestations.  In counseling a patient about the maternal risks of a prospective pregnancy, a major issue is the presence of active nephritis.  The term drug related lupus (DRL) refers to the development of a lupus like syndrome that follows exposure to chlorpromazine, hydralazine, isoniazid, methyldopa, minocycline, procainamide, or quinidine (Klippel et al ’01: 329, 335, 337, 338, 339, 344, 345).

Gout is a heterogeneous group of diseases resulting from monosodium urate (MSU) crystal deposition in tissues or from supersaturation of uric acid in extracellular fluids.  Clinical manifestations include 1) recurrent attacks of articular and periarticular inflammation, also called gouty arthritis, 2) acculumulation of articular, osseous, soft tissue, and cartilaginous crystalline deposits, called tophi, 3) uric acid calculi in the urinary tract, and 4) interstitial nephropathy with renal function impairment, called gouty nephrophathy.  The metabolic disorder underlying gout is hyperuricemia, which is defined as serum urate concentration more than two standard deviations above the mean, more than 7.0 mg/dL for men and 6.0 mg/dL for women.  By itself, hyperuricemia is not sufficient for the expression of gout, and asymptomatic hyperuricemia in the absence of gout is not a disease.  The term chondrocalcinosis refers to the presence of calcium containing crystals detected as radiodensities in articular cartilage.  The term pseudogout refers to the acute, gout like attacks of inflammation that occur in some people with CPPD crystal deposition disease.  Pathologic surveys indicate that about 4% of the adult population have articular CPPD deposits at the time of death.  Radiologic surveys show a steadily increasing prevalence with age, and by their ninth decade, nearly 50% of individuals have chondrocalcinosis (Klippel et al ’01: 307, 299).  

Gout predominantly is a disease of adult men, with a peak incidence in the fifth decade.  As cited by Hippocrates, the disease rarely occurs in men before adolescence or in women before menopause.  It is a common disorder that frequently results in significant short-term disability, occupational limitations and utilization of medical services.  In 1986 the prevalence of self-reported gout in the United States was estimated to be 13.6 per 1,000 men and 6.4 per 1,000 women.  The prevalence has increased over the past few decades in the United States, as well as in other countries that have a high standard of living.  People with gout tend to have a relatively high incidence of other diseases that predispose to renal insufficiency such as hypertension, which by itself can increase tubular urate reabsorption and diabetes mellitus.  With respect to diabetes mellitus, insulin stimulates the renal tubular sodium hydrogen exchanger, which promotes urate reabsorption.  Insulin resistance as a component of “syndrome X” can be associated with elevated circulating insulin levels, glucose intolerance or non-insulin dependent diabetes, abdominal (visceral) obesity, hypertension, low levels of high density lipoprotein cholesterol, hypertriglyceridemia (which can promote uric acid generation via the increased provision of acetate) and an increased risk of atherosclerosis.  A substantial fraction of people with primary gout may have syndrome X. Alcohol consumption promotes hyperuricemia by increasing urate production and decreasing uric acid excretion (Klippel et al ’01: 307, 318).

Urate crystals are able to initiate and maintain intense attacks of acute inflammation because of their capacity to stimulate the release of numerous inflammatory mediators.  The onset of gouty attack usually is heralded by the rapid development of warmth, swelling, erythema, and pain in the affected joint.  Pain escalates from the faintest twinges to its most intense level of an eight to 12 hour period.  The initial attack usually is monarticular, and in one half of patients, involves the first metatarsophalangeal joint.  This joint eventually is affected in 90% of individuals with gout.  Other joints that frequently are involved in this early stage are the midfoot, ankles, heels, and knees, and less commonly the wrists, fingers and elbows.  The intensity of pain characteristically is very severe, but may vary among subjects.  Classically, patients find walking difficult or impossible when lower extremity joints are involved. In most large reviews, women account for no more than 5% of all people with gout.  Conditions that are commonly associated with gout in men include diuretic use (95%), hypertension (73%), renal insufficiency (50%) and preexisting joint disease, such as osteoarthritis.  Progressive renal failure is common in people with gout and accounts for up to 10% of deaths in gouty subjects.  Hypertension, diabetes, obesity and ischemic heart disease are the most important comorbid factors.  Uric acid renal stones occur in 10%-25% of all people with gout.  Hypertension is present in 25%-50% of people with gout and 2%-14% of people with hypertension have gout.  The definitive diagnosis of gout is possible only by aspirating and inspecting synovial fluid or tophaceous material and demonstrating characteristic MSU crystals that are needle or rod shaped (Klippel ’01: 313, 316, 317, 318).

Gout almost always can be treated successfully and without complications. Many agents, including non-steroidal -drugs (NSAIDs), colchicine, and systemic and intra-articular corticosteroids, can be used to eliminate the pain and associated symptoms.  Colchicine, works best when instituted within minutes or hours of an attack.  The plant source of colchicine, the autumn crocus (Colchicum autumnale), was described for treatment of rheumatism nd selling in the Ebers Papyrus (ca. 1500 B.C.), an Egyptian medical papyrus..  Urate lowering drugs should not be instituted during an acute attack.  However, patients presenting with an acute attack who have been taking allopurinol or an urcosuric drug should continue taking the medication to avoid a recurrent cycle of witholding and reinstitution. For many physicians NSAIDs are the first choice to treat acute gout.  Colchicine effectively treats acute gout, providing pain relief within 48 hours for most patients.   Corticosteroids or adrenocorticotropic hormone (ACTH) can be used for patients in whom colchicine or NSAIDs are contraindicated or ineffective.  Patients with acute gout typically receive daily doses of prednisone (20-40 mg).  Diet and lifestyle modification may reduce the frequency of acute attacks and decrease or negate the need for medication.  Weight loss may reduce serum urate, and dietary purine restriction may also be helpful.  Alcohol should be avoided (Klippel ’01: 328, 321). Gout can be caused by Strep Group B Streptobacillus agalactiae¸and other oval bacteria, that penetrate downward toward the lower extremities, Escherichia coli, Giardia lamblia and other gastrointestinal infections, that are usually treatable with a course of metronidazole (Flagyl ER), which causes no gastrointestinal side-effects from antibiotic resistant bacteria, but is not effective against viruses and fungus.  Group B Strep is found by clinics most frequently in nursing mothers, but men tend to develop hyperuremic gout and spread and sustain the infection by coming in contact with urination at a jobsite.

Asymmetric plasma proteins (e.g. fibrinogen, immunoglobulins), formed in abundance during the acute-phase response, interact with the red blood cell (RBC) membrane, causing the cells to stick together in stacks (rouleaux).  Because these stacked RBCs are heavier than individual RBCs, they fall (sediment) rapidly to the bottom of a column of blood.  The Westergreen method  of Erythrocite Sedimentation Rate (ESR) dilutes the blood with sodium citrate and transfers it into a tube (2.5 mm internal diameter, 200 mm height) and allowed to stand vertically.  After one hour, the distance (mm) between the top of the plasma column and the top of the sedimented RBCs is the ESR.  The normal values in most laboratories (up to 15 mm/h for women and up to 10 mm/h for men) do not take into account the increase in these values that occurs with aging.  To calculate the upper limit for a man, divide the age by two, for a woman, add 10 to the age and divide by two.  An elevated ESR usually indicates the presence of inflammatory process – infectious, immunologic, or neoplastic.  At best, however, the ESR is a crude guide to the severity of inflammation.  The ESR ordinarily increase with anemia, renal failure, and pregnancy, and it decreases with changes in RBC morphology, hypofibrinogenemia, cryoglobulinemia, and congestive heart failure.  

C-Reactive Protein (CRP) derives its name from its ability to react with and precipitate the somatic C-polysaccharide of the pneumococcus.  The protein is synthesized in the liver promptly after tissue injury.  Plasma levels of CRP increase as early as four to six hours after such injury, peak in 24-72 hours, and return to normal within a week.  The availability of specific antibodies to CRP allows quantification of this protein by a variety of methods.  One such method is nephelometry, which consists of adding constant amounts of purified, optically clear antiserum to varying amounts of antigen (e.g. CRP), placing the reactants in a high-intensity light beam, and measuring the degree of light scatter in a photoelectric cell.  The resultant optical density correlates with the concentration of antigen.  Normal levels of CRP are <1.0 mg/dl.  Synthesis of CRP depends on a sufficient concentration of inflammatory mediators reaching the liver.  Therefore, a normal level of CRP does not necessarily indicate the absence of inflammation.  Because the CRP level changes rapidly after tissue injury, this test is a more timely indicator of disease activity than is the ESR, which changes slowly in response to inflammation.  

Rheumatoid factor is an immunoglobulin (Ig) that binds to the constant (Fc) portion of IgG.  Although several immunoglobulin isotypes – IgG, IgA, and IgM – may demonstrate RF activity, the IgM isotype is detected most easily on the serum.  The latex fixation test uses IgG coated latex particles to detect the pentameric IgM RF, which binds to and agglutinates the coated particles.  A positive titer is >1/20.  Nephelometry can detect all three Ig isotypes and likely will replace the4 more subjective and labor-intensive latex fixation test.  A positive result by this method is>20IU.  Approximately 1%-2% of healthy people have detectable serum RF.  Although a few patients with various chronic inflammatory conditions (autoimmune, infectious, and neoplastic) also have detectable serum RF, at least 75% of people with rheumatoid arthritis do.  High serum levels correlate with the severity of joint damage and the degree of morbidity (Klippel et al 01: 133-134).

The white blood count in the synovial fluid, lubricating joints, is a valuable diagnostic tool.  Cell counts can be done manually sing normal or 0.3% saline as dilutent.  Normal fluid contains fewer than 200 cell/mm3  whereas SF from non-inflammatory arthropathies may have WBC counts of up to 2000 cell/mm3 .  Noninfectious inflammatory arthropathies have WBC counts that vary widely and range from 2000 to 100,000 cell/mm3.  Although the autoimmune arthro;pathies generally present with WBC counts of 200 to 30,000, in patients with rheumatoid arthritis, cell counts of 50,000 or more are not unusual.  People with crystal-induced arthritis, such as gout, usually have WNC counts of greater than 30,000 and counts of 50,000 to 75,000 are common.  The closer the WBC count approaches 100,000 the greater the likelihood of a septic arthritis.  WBC count of less than 100,000 does not preclude an infection (Klippel et al ’01: 140).  

Pain is a common chief complaint and a cause of inactivity and functional losses for people with rheumatic disease.  Cooperation and success with rehabilitation cannot be achieved if patients are in pain.  Disease control through standard medical regimens sometimes is the most efficient way of controlling pain and improving activities.  Supplemental use of intra-articular corticosteroids in resistant joints can control inflammation and pain, prevent flexion contractures, and improve range of motion and function.  Oral analgesics, including low-dose non-steroidal anti-inflammatory drugs and narcotics, are useful adjuncts to physical therapy.  With thermal therapy, deeper heating of tissues can be achieved by the use of therapeutic ultrasound.  Cold reduces pain and muscle spasm and leads to vasospasm with a consequent decrease in tissue metabolism, inflammation, and edema.  Because of these effects, ice is standard treatment for immediate care after musculoskeletal injury, applied locally for up to 30 minutes.  Hydrotherapy, rest and exercise therapy are also important. Canes, crutches and walkers are prescribed to improve gait and ease weakness, pain, and instability in lower-extremity joints.  A large variety of commercially available assistive devices can improve activities of daily living for people with impaired upper-extremity function.  Splints can help some people, for people with patella-femoral joint arthritis and abnormal tracking, taping the knee to promote normal patellar tracking reduced knee pain by 25% (Klippel et al ’01: 557, 558, 559, 568).

Arthritis Drugs
	Drug Class
	Trade Name
	Notes

	Glucosamine and Chondroitin  
	Over-the-counter Glucosamine and Chondroitin
	Studies dating back to the 1980s show that these two supplements can help relieve the pain of arthritis and repair cartilaginous tissue damage.  These supplements are postulated to enhance the cartilage at a biochemical level.   

	Non-steroidal anti-inflammatory drugs (NSAIDs)
	
	

	Disease-modifying anti-rheumatic drugs (DMARDs)
	Sulfasalazine, hydroxychloroquine and methotrexate
	Actions antimalarial or targeted against specific cytokines, such as tumor necrosis factor. May be beneficial in peripheral joint disease, but have little, if any effect on spinal disease.   

	Corticosteroids 
	Prednisone
	Daily doses of prednisone (20-40 mg)

	Colchicine 
	
	FDA approved to treat familial Mediterranean fever, acute gout flares, and for the prophylaxis of gout flares.

	Urate lowering drugs
	Allopurinol
	Should not be instituted during an acute attack of gout.  Patients taking allopurinol or an urcosuric drug should continue taking the medication to avoid a recurrent cycle of witholding and reinstitution.

	Antibiotics 
	Metronidazole (Flagyl ER)
	Uniquely safe and effective for the bacterial infections of the GI, bones and joints and lower lung infections such as Strep Group B: Streptobacillus agalactiae, Giardia lamblia and Escherichia coli, without any gastrointestinal resistance from Clostridium difficule.


Source: Klippel et al ‘01

There have been major advances in the treatment of rheumatoid arthritis (RA) over the past several years, due to three trends: 1) recognition that drug therapies, especially when used early in the disease, can alter the outcome and reduce severity, disability, and mortality; 2) improved understanding of pathogenetic mechanisms involved in immunologic and inflammatory processes; and 3) development therapies that target more specifically the pathophysiologic processes and mediators involved in the pathogenesis of RA.  The major goals of therapy are to relieve pain, swelling, and fatigue, improve joint function, stop joint damage and prevent disability and disease related morbidity.  Drugs for the management of RA have been traditionally but imperfectly, divided into two groups: those used primarily for the control of joint pain and swelling, and those intended to limit joint damage and improve long term outcomes.   Non-steroidal anti-inflammatory drugs (NSAIDs) inhibit pro-inflammatory prostaglandins and are effective treatment for pain, swelling and stiffness, but have no effect on the disease course or risk of joint damage. Corticosteroids are powerful, nonspecific inhibitors of cytokines and in some studies that compared them with placebos, are reported to delay joint erosions effectively.  Advances in orthopedic surgery have substantially improved the function, mobility, pain control and quality of life for people with RA.  Surgeries included tendon repair and transfer, carpal tunnel release, total joint replacement and stabilization of unstable cervical vertebrae (Klippel et al ’01: 225, 226, 231).

Disease-modifying anti-rheumatic drugs (DMARDs) which are used principally to control disease and to limit joint damage.  These include methotrexate and biologic response modifiers with actions targeted against specific cytokines, such as tumor necrosis factor. Metronidazole (Flagyl ER) 400 mg, 2 x day, is an antibiotic that is uniquely indicated for its safety and effectiveness in the GI, bones and joints, but somewhat contraindicated for the central nervous system whose spinal tumors from Stapholococcus aureus with or without eruptions of S. dermidis are better treated with doxycycline 100 mg, 1 x day.  Make sure you have exhausted the issue of antibiotic resistance before elective surgery.  Metronidazole is particularly well known for its utility in surgery avoidance, from unnecessary appendectomies to knee surgery (Fisher ’06). Amantadine (Symmetrel) is useful for curing influenza type A.  Hydrocortisone is effective at curing aspergillosis of the upper body.  1% clotrimazole (athlete's foot crème) cures fungal infections of the foot and shin.  Glucosamine and Chondroitin is extremely effective at treating arthritic pain and cartilagenous tissue damage.  Studies dating back to the 1980s show that these two supplements can help relieve the pain of arthritis.  These supplements are postulated to enhance the cartilage at a biochemical level.   The recommended dosage is 1,000 mg to 2,000 mg of glucosamine and 800 mg to 1,600 mg of chondroitin sulfate every day (Debrowolski ’04: 123).  The pills are however quite large and often cause gut cramping when taken on an empty stomach and can be safely taken with one 25 to 50 billion probiotic organism capsules (Huffnagle ’07).  When crippled with pain, that doesn’t go away or gets worse with exercise, it is often best to reduce exertion to 40 percent of normal (Fishman ’06).  
4.4 Spinal and Peripheral Nerve Problems
Patients with idiopathic or chronic back pain should be prescribed doxycycline 100 mg 1 x day to cure methicillin resistant S. aureus lesions.  Doxycycline 100 mg, the once a day antibiotic, can be taken up to five days or longer to cure chronic infections.  Although the pain from the lesion does not usually go away completely during the course of antibiotics, due to malabsorption, one doxycycline pill is usually sufficient to kill the drug resistant infection and stop lesion growth, provided there is no re-exposure.  Diagnostic use of doxycycline 100mg is highly indicated to cure back pain because toxic shock syndrome is an extremely painful fibromyalgia that results when the MRSA lesion patient is exposed to airborne S. pyogenes. 

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 prevent the off-chance of potentially fatal strokes in S. aureus patients during cervical manipulation chiropractors and massage therapists, as well as health care professionals in general, should wash their hands, wounds and equipment with saline solution.  The chlorine from dissolved NaCl is thought to be safe and effective at preventing the transmission of S. aureus.  Calendula officinalis can be added to or substituted to saline solution.  Glucosamine and chondroitin sulfate are two supplements that are available at the local drug store without prescription.  Studies dating back to the 1980s show that these two supplements can help relieve the pain of arthritis.  These supplements are postulated to enhance the cartilage at a biochemical level.  The typical dose of these supplements varies and is usually listed on the label.  The recommended dosage is 1,000 mg to 2,000 mg of glucosamine and 800 mg to 1,600 mg of chondroitin sulfate every day (Debrowolski ’04: 123).  The pills are big and should be taken with probiotic supplementation.
Low back and neck pain are second only to the common cold as the most common affliction of mankind.  Every year tens of millions of individuals experience back pain that causes them to seek medical attention.  In 1998 alone, people with back pain spent $90.7 billion on their health care, and costs are rising.  Approximately 10%-20% of the US population has back or neck pain each year.  Low back pain is the fifth most common reason for visiting a physician, according to a US Ambulatory Care Survey.  The symptom of axial skeleton pain is associated with a wide variety of mechanical and medical disorders.  Mechanical disorders of the axial skeleton are caused by overuse (muscle strain), trauma, or physical deformity of an anatomic structure (herniated inter-vertebral disc).  Medical disorders that cause spine pain are associated with constitutional symptoms, scoliosis, disease in other organ systems, and inflammatory or infiltrative disease of the axial skeleton.  As many as 90% of people with low back or neck pain have a mechanical reason for their discomfort.  Characteristically, mechanical disorders are exacerbated by certain physical activities and are relieved by others, and most of these disorders resolved over a short period of time.  More than 50% of all patients will improve after one week, and up to 90% are better at eight weeks.  However, a recurrence of spinal pain occurs in up to 75% of people over the next year.  Back pain will persist for one year and longer in 10% of the spinal pain population (Klippel et al ’01: 165).  Scoliosis is an excessive curve or twist of the spine.  Only ten to fifteen percent of scoliosis cases can be traced to a tumor, infection, cerebral palsy, muscular dystrophy, disc problems or birth deformity.  Before 1945 the body was encased in a plaster cast, then doctors surgically used rods and metal restraints to straighten the spine.  Other brace devices followed and then, electrical stimulation therapy became popular.  At some time during the early school years, almost every parent is asked to give permission for his or her child to have a scoliosis exam.  95 percent of scoliosis patients can be identified by neurological tests (Rondberg ’96: 86).   
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All nerves from the brain travel down the spine, a flexible column composed of interlocking bones called vertebrae.  Occasionally one or more of the vertebrae move out of alignment, this is called nerve interference, subluxation, or spondylitis.  The arteries that run up through the bones in the back of the neck are the vertebral arteries.  The vertebral arteries penetrate the base of the skull, and then join up to form the basilar artery which supplies the brainstem.  Then the basilar artery branches to form the two posterior cerebral arteries, which supply the back part of the brain (the occipital lobes) and the interior mesial (underneath, toward the center) temporal lobes.  The blood vessels supplying this part of the brain are called the vertebrobasilar system. The cause of nerve interference are numerous, and often, unavoidable.  They can be caused at birth, if the delivery is difficult or requires the use of forceps.  As adults many things can weaken the spine and cause nerve interference including sports accidents, automobile collisions, falls, bad posture emotional stress, dental problems, alcohol, drug abuse or carrying heavy briefcases or handbags on a daily basis. (Rondberg  ’96: 33, 21).
About 12,000 people in the United States suffer a severe spinal cord injury each year and 200,000 Americans are currently living with some degree of paralysis and disability as a result.  Most people with spinal cord injury are between the ages of twenty and forty and 85 percent of them are men  The lifetime costs of medical care of a quadriplegic patient exceeds $2 million.  Spinal cord injuries cost the nation $10 billion annually.  The important question in someone with a spinal cord injury is whether any of the nerve fibers of the spinal cord have survived. A test called transcranial magnetic stimulation, fires impulses from the brain down the motor fibers by applying magnetic pulses through the skull, if these impulses make the arm and leg on the opposite side of the body move then at least some of the spinal cord at the site of injury has survived.  The most frequent location of spinal cord injury is at the fifth and sixth cervical vertebral level, the most mobile part of the cervical spine.  A patient with a complete cervical spinal cord injury has what is termed quadriplegia.  Injuries of the thoracic or lumbar cord spare the arms but cause paralysis and numbness of the legs along with incontinence; termed paraplegia. Spinal cord contusion is the term of a less severe injury that temporarily distorts the spinal cord bu spares most of the axons any permanent injury.  In the weeks and months after spinal cord injury the natural healing processes of the nervous system gradually remove the damaged tissue at the site of the injury and replace it with scar tissue.  Unlike the axons in the peripheral nerves, axons in the spine do not regenerate. (Bradley ’09: 175, 176, 177, 180)

Although nerves tend to lie deep under the skin except in a few places such as the ulnar nerve near the elbow joint, they are still relatively exposed to physical damage, which can cause pain, loss of sensation, or loss of muscle control. Damage to nerves can also be caused by swelling or bruises at places where a nerve passes through a tight bony channel, as happens in carpal tunnel syndrome. If a nerve is completely transected, it will often regenerate, but for long nerves this process may take months to complete. In addition to physical damage, peripheral neuropathy may be caused by many other medical problems, including genetic conditions, metabolic conditions such as diabetes, inflammatory conditions such as Guillain–Barré syndrome, vitamin deficiency, infectious diseases such as leprosy or shingles, or poisoning by toxins such as heavy metals. Many cases have no cause that can be identified, and are referred to as idiopathic, until a diagnosis is found that leads to successful curative treatment, despite the drug resistance of common pathogenic bacteria, fungus and virus, that require precise medication and maintenance treatment for about a month for every year the progressive disease went untreated.  It is also possible for nerves to lose function temporarily, resulting in numbness as stiffness—common causes include mechanical pressure, a drop in temperature, or chemical interactions with local anesthetic drugs such as lidocaine.  Physical damage to the spinal cord may result in loss of sensation or movement. If an injury to the spine produces nothing worse than swelling, the symptoms may be transient, but if nerve fibers in the spine are actually destroyed, the loss of function is usually permanent. Experimental studies have shown that spinal nerve fibers attempt to regrow in the same way as nerve fibers, but in the spinal cord, tissue destruction usually produces scar tissue that cannot be penetrated by the regrowing nerves.

There are three types of nerve damage that can be identified with an EMG (electromyography) or an SSEP (somatosensory evoked potential). (1) Sometime the nerve is just compressed or stretched and temporarily put out of commission, and in time it repairs itself and conducts impulses normally again.  This is called neuropraxia.  If neuropraxia is present, stimulating the nerve won’t get the muscle to react perfectly, or send a full volley of sensory signals toward the brain at normal speed.  But the nerve fiber is still alive.  When the needle part of the EMG exam is done on that bully, the muscle will appear to behave normally even though not all impulses are getting through in a timely fashion.  A patient with this kind of damage  - neuropraxia – can usually expect a complete recovery without treatment in one week to three months.  
(2) When the nerve itself is severed inside its protective, fatty sheath, but the sheath itself remains intact.  A broken nerve will not conduct an impulse when stimulated and there will be signs of Wallerian degeneration inside the sheath, a withering away of nerve tissue that has been cut and severed from the central nervous system.  Even though its blood supply is intact, the parts of the nerve fibers farther from the spinal cord than the cut will die (and be reabsorbed by the body).  As this happens, nerve conduction along that pathway ceases.  But if the sheath that surrounds the nerve fiber is intact, the nerve fiber will eventually regenerate.  The regrowth can be seen on an EMG.  The usual regrowth of nerves is about a millimeter a day, or about an inch a month.  If a nerve is cut it will have to grow about 1 ½ to 2 ½ feet to reach the pre-injury point in the muscles with which it was previously associated, and to which its sheath leads.  That may take 1 ½ to 2 ½ years (Fishman ’06: 49).  (3) The most serious type of damage is where the sheath surrounding the nerve fiber and the fiber itself have been severed nerve – cut in two.  When this happens, there is no conduction of impulses along the nerve, and there will be signs on the EMG that the nerve is not attached to the muscle.  There will be Wallerian degeneration of the nerve and sheath beyond the point of severance.  In this case regrowth is problematical – some nerve fibers will recover on their own, other will regenerate at the rate of an inch a month, and some will not regenerate.  But nature is resourceful.  Muscle fibers that have no nerve connected to them give off characteristic signals that can show up on an EMG.  The muscle also gives off chemical signals to the intact nerves that pass by it that escaped damage.  These other nerve fibers will respond to the signals and send off little tendrils to the muscle that no longer has a nerve until another few fiber has grown in place of the one that was destroyed (Fishman ’06: 50). 
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When disk herniation occurs, some portion of the disk moves into the canal where the nerves pass and becomes lodged in places it wasn’t meant to occupy.  Most disk herniations occur in the bottom two disks in the lumbar spine, between L4 and L5, or between L5 and S1, though herniation may occur at any level.  Herniated disks cause radiculopathy, in which the neuroforamina, the small openings through which nerve roots exit the spinal canal are narrowed.  Spinal stenosis, a reduction of the space inside the canal itself, which may affect multiple nerve roots that pass by that level.  It is possible to have a radiculopathy and spinal stenosis.  The most common cause of a herniated disk is lifting something too heavy.  Overuse, or lifting something that isn’t too heavy is the second most common situation.  Twisting movements are often associated with the onset of neurological pain from a herniated disk.  About 10 to 20 percent of cases get to surgery after pain has gone unabated for three to six weeks (Fishman ’06: 59, 61, 64). 
Spondylolishtesis – usually forward slippage of the higher vertebra on the one below – is described in grades that categorize its severity.  Grade I is when the upper vertebra has slipped 25 percent or less across the vertebra below it; grade II is when it has slipped 50 percent; grade III is slippage of 75 percent; and grade IV is more than that (Fishman ’06: 66, 68, 85).  Back pain is often caused by tumors in the spinal column, both benign and malignant.  A malignant spinal tumor is usually a metastasis from another location.  Benign tumors such as meningiomas and tarlove cysts are more common, but they rarely cause pain or sciatica unless they press against spinal rootlets.  Back pain is rarely indicative of a primary diagnosis of malignant cancer.  Tumors are best diagnosed with a CT scan or MRI, then treated with scalpel or gamma knife (highly focused beams of cobalt 60 radiation instead of conventional incision) (Fishman ’06: 98).  
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Sciatica, hip pain that can radiate down the leg, can be caused by a herniated disk or piriformis syndrome spondylotlisthesis, arthritis, stenosis, or another problem.  In 1983, the Mayo Clinic estimated that about 6 percent of the people who have sciatica have it because of piriformis syndrome.  According to that estimate, every year close to 5 million people in the U.S. have sciatica caused by nerve entrapment by the piriformis muscle. 67 percent of sciatica patients had no evidence of spine abnormalities on imaging studies.  Under 20 percent of the 1.2 million sciatica-related MRIs revealed significant spinal problems, suggesting that piriformis syndrome may be quite common. Symptoms and findings of sciatica are considered to be secondary to herniation of a lumbar disk.  For many years physicians have agreed that the most common origin of sciatica is at the vertebrae in the back – L4, L5 and S1 – though this idea is beginning to be challenged.  In a study done by Aaron Filler et al in 2005 found that less than 20 percent of 200,000 patients with sciatica had a herniated disk (Fishman ’06: 4, 5, 55). The most common cause of sciatica is probably rheumatic heart disease caused by Streptococcus pyogenes that causes Strep throat in children.  Untreated with antibiotics rheumatic heart disease has a prognosis of a 25% chance of dying in 10 years.  Pain in well-managed vegan or vegetarian rheumatic heart patients often leaves the heart for the hip before inactivity drives the infection back up to the heart.  Rat urine is thought to cause sciatics until it is washed off.  The physical injury that causes sciatica is sitting for too long on a hard chair.  Use a cushion.  
There are several common diagnostic tests that are done to find out what is causing sciatica.  The EMG (electromyography) and MRI are the most common exams used for identifying nerve injury, though in some cases an X-ray, a bone scan, or a CT (computerized tomography) scan may also be valuable, and the newer “neuroimaging” is available to examine the pelvis more accurately.  Although the EMG is an excellent diagnostic test that can reveal the causes of sciatica, it doesn’t show the problems immediately.  An EMG the day one came down with severe back pain, might show some types of injury but not others.  If a patient has back pain and is considering an EMG, they should wait 2 to 3 weeks before having the test, to give a complete picture (Fishman ’06: 41).  Seven Causes of Sciatica are in order of frequency (1) Compression of the sciatic nerve by a herniated disk in the back; (2) Spinal stenosis (narrowing of the spinal column); (3) Spondylosis (degenerative spinal osteoarthritis, often associated with aging); (4) Nerve entrapment. The most common example is piriformis syndrome, in which a muscle in the buttock is causing not only muscular pain but is pressing against the sciatic nerve and causing sciatica.  A recent article found that two-thirds of non-disk sciatica was caused by nerve entrapment in the buttock; (5) Inflammation and swelling form any other type of arthritis, sprains, joint slippage, or possibly infection; (6) Vascular problems.  In the late stages of pregnancy, due to increased blood volume in the spine, the fixed spaced inside the spinal cord may narrow, compressing nerves and causing sciatica for those with a condition called “pseudo sciatica” or intermittent claudication, poor blood supply in the legs can mimic sciatica after short walks. The compression, inflammation, reflex mechanism, or entrapment problems briefly described above are associated with the nerve fibers that travel through the spine, exit it, and pass down through the body to the lower extremities.  These fibers from the sciatic nerve and other nerve fibers behind the sacrum travel down the leg and into the feet.  The referred pain mechanisms include pathways going through the same points but originating above the spinal cord, often in the brain. (7) Central mechanisms. Stroke or cerebral hemorrhage or multiple sclerosis can, on occasion, result in pain in the sciatic distribution.  

A common form of sciatica comes from a condition called piriformis syndrome, when the sciatic nerve becomes entrapped and squeezed as it passes below the piriformis muscle.  In the vast majority of cases, piriformis syndrome occurs when the piriformis muscle in the buttock compresses the sciatic nerve, pushing it against the sharp, tendon-like structures that lie beneath it.  It is estimated that about 90 percent of the time, this syndrome begins when the piriformis muscle goes into spasm.  The resulting nerve compression causes sciatica described as a “royal pain the butt”.  Physical therapy to stretch it, and home exercises to keep it stretched are all that is needed in the majority of cases (Fishman ’06: 66, 68, 85).
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Trochanteric bursitis is common, but frequently goes undiagnosed.  It occurs predominantly in middle-aged to elderly people, and somewhat more often in women than in men.  The main symptom is aching over the trochanteric area and lateral thigh.  Patients usually complain of a “hip problem”.  Walking, various movements, and lying on the involved side may intensify the pain.  Onset may be acute but more often is gradual, with symptoms lasting for months.  Treatment consists of local injection of corticosteroid using a 22-gauge needle.  Sometimes a 3.5” needle is needed to ensure that the bursal area is reached.  Nonsteroidal anti-inflammatory drugs, Vitamin D for calcium absorption, weight loss and strengthening and stretching of the gluteus medius muscle and iliotibial band help in overall management.  If pain continues for more than a week, does not respond to NSAIDs, Vitamin D, exercise or rest (Klippel et al ’01: 181-182).
The shape and placement of the sacrum between the hips is exactly the same as that of the keystone of a Roman arch.  Because the sacrum is one single central bone, it is impossible for it to be out of alignment on one side only.  Sacroiliac joint pain therefore frequently vacillates from one side to the other. Sacroiliac joint derangement can be treated with NSAIDs to reduce the inflammation, which is almost always there.  Sometimes after ten days or so, an injection of steroids into the joint can be helpful in preparing the patient for the definitive treatment –moving the joints back into position.  The standard and usually effective physical therapy treatment is based on muscle-energy and strain-counterstrain techniques.  Yoga and chiropractors are also sometimes successful. The sacroiliac joint usually will repair itself, but it may take months (Fishman ’06: 90, 91, 92).  
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Carpal tunnel syndrome is a condition in which there is pressure on the median nerve -- the nerve in the wrist that supplies feeling and movement to parts of the hand. It can lead to numbness, tingling, weakness, or muscle damage in the hand and fingers. The median nerve provides feeling and movement to the "thumb side" of the hand (the palm, thumb, index finger, middle finger, and thumb side of the ring finger).  The area in your wrist where the nerve enters the hand is called the carpal tunnel. This tunnel is normally narrow, so any swelling can pinch the nerve and cause pain, numbness, tingling or weakness. This is called carpal tunnel syndrome. Some people who develop this problem were born with a carpal tunnel that is small.  Many people believe that carpal tunnel syndrome is caused by making the same hand and wrist motion over and over. In fact, using hand tools that vibrate may lead to carpal tunnel.  Yet, there are no good studies that prove carpal tunnel is caused by typing on a computer, using a mouse, or repeating movements while working, playing an instrument, or playing sports.  Carpal tunnel syndrome occurs most often in people 30 to 60 years old, and is more common in women than men.  Other factors that may lead to carpal tunnel syndrome include: Alcohol abuse, bone fractures and arthritis of the wrist, cyst or tumor that grows in the wrist, infections, obesity, if your body keeps extra fluids during pregnancy or menopause or rheumatoid arthritis.
Symptoms of carpal tunnel syndrome can include: Clumsiness of the hand when gripping objects; numbness or tingling in the thumb and next two or three fingers of one or both hands, numbness or tingling of the palm of the hand, pain extending to the elbow, pain in the wrist or hand in one or both hands, problems with fine finger movements (coordination) in one or both hands, wasting away of the muscle under the thumb (in advanced or long-term cases), weak grip or difficulty carrying bags (a common complaint), weakness in one or both hands, numbness in the palm, thumb, index finger, middle finger, and thumb side of the ring finger, weak hand grip, Physicians perform two test to diagnose carpal tunnel syndrome, first, tapping over the median nerve at the wrist may cause pain to shoot from the wrist to the hand (this is called Tinel's sign), and second by bending the wrist forward all the way for 60 seconds will usually result in numbness, tingling, or weakness (this is called Phalen's test).  Tests may include: electromyography, nerve conduction velocity and a wrist x-rays should be done to rule out other problems (such as wrist arthritis).

Try wearing a splint at night for several weeks. Avoid sleeping on wrists. Hot and cold compresses may also be recommended.  There are many changes to make in the workplace to reduce the stress on your wrist: Special devices include keyboards, different types of computer mouse, cushioned mouse pads, and keyboard drawers.  Someone should review the position you are in when performing your work activities. For example, make sure the keyboard is low enough so that your wrists aren't bent upward while typing. Your health care provider may suggest an occupational therapist.  You may also need to make changes in your work duties or recreational activities. Some of the jobs associated with carpal tunnel syndrome include those that involve typing and vibrating tools. Carpal tunnel syndrome has also been linked to professional musicians, stonemasons and ditch diggers.  Medications used in the treatment of carpal tunnel syndrome include nonsteroidal anti-inflammatory drugs (NSAIDs) such as ibuprofen or naproxen. Corticosteroid injections, given into the carpal tunnel area, may relieve symptoms for a period of time.  Carpal tunnel release is a surgical procedure that cuts into the ligament that is pressing on the nerve. Surgery is successful most of the time, but it depends on how long the nerve compression has been occurring and its severity.
The American Podiatric Medical Association states, “In 1994 there were about 140,000 job-related foot injuries, 40,000 of them toe injuries, according to the National Safety Council.  The American Orthopaedic Foot & Ankle society estimates that the effects of wearing poorly designed, poorly fitted shoes costs the U.S. healthcare system (combined with employer costs for employee time lost from work due to foot surgery) as much as $3.5 billion annually.  According to Dr. William A. Rossi, podiatrist and consultant to the footwear industry, approximately 80 percent of all foot problems can be attributed to ill-fitting footwear.  Less than three percent of aboriginal people (most of whom go barefoot) ever have foot problems, unless from insect bites or injury, a dubious distinction from footwear malfunction (Tourles’ ’98: 90, 86, 79, 87, 131, 116).  The American Podiatric Medical Association states, “Foot ailments are among the most common of our health problem.  Although some can be traced to heredity, many stem from the cumulative impact of a lifetime of abuse and neglect.  Studies show that 75 percent of Americans experience foot problems of a greater or lesser degree of seriousness at some time in their lives; nowhere near that many seek medical treatment, apparently because they mistakenly believe that discomfort and pain are normal and expectable” (Tourles ’98: 116). 
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There is no single cause of a bunion.  It may develop from arthritic joint destruction, over-pronation of the foot or from wearing ill-fitting tight shoes.  A bunion (hallux valgus) is an inflammation and thickening of the bursa of the joint of the big toe, frequently associated with enlargement of the joint and deformity of the toe.  It results in ugly, misshapen feet with the big toe angling in and either tucking under or over your second toe.  It is usually painless but can be quite painful if allowed to progress.  A bunion has the tendency to increase in size due to excessive weight load and from shoe pressure.  It causes widening of the forefoot and may cause gait to become off-balance.  A bunion on your small toe is called a tailor’s bunion.  Sometimes changing the type of shoes can prevent the worsening of a bunion (Tourles ’98: 128).   Hammertoe, sometimes called claw toe or mallet toe, can occur in the second, third, or fourth toe, though generally the second toe is most commonly affected.  This deformity is caused by shoes that are too short and tight, or narrow and pointed.  Hammertoes can also be cause by a bunion.  The tendons contract and joints become deformed as the toe is forced back by ill-fitting shoes.  Change your shoes (Tourles ’98: 148-149).  There is corrective surgery for both bunion and hammertoe. 
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Active people with bunions, high-arched feet or arthritis are frequent sufferers of sesamoiditis, and vice versa.  The Sesamoid bones are located under the head of the first metatarsal bone (or big toe joint) are two small bones and the other toes have three small bones, that “float” in the tendon of a small muscle.  Their purpose is to protect the first metatarsal head from injury and absorb shock.  Sesamoid bones are also found in other areas of the body where considerable pressure develops, such as in the wrists and knees.  The main causes of sesamoiditis are excessive running, dancing (as in ballet, aerobics, country and western dance) combined with wearing tight shoes.  It’s caused by anything you do repeatedly that causes you to pound on the ball of your foot while wearing shoes in which the toe box is not wide enough.  The sesamoids can become bruised, inflamed, or even fractured if the initial pain and irritation are ignored and physical activity is continued.  Feet will usually feel better immediately after taking off narrow shoes and rub them a bit.  If the pain is severe do an ice treatment by placing the foot on an ice bag for five to ten minutes, then off for  five to ten minutes, alternating for a total of three to four times.  This should help bring down the inflammation.  A wider stiffer shoe is recommended to restrict the range of motion of the toe area.  A cross-trainer is a good type to try.  You might also want to add padded inserts to cushion your forefoot or place a ¼ inch (0.6 cm) triangular rubber or felt padding, with a slight v-shaped cut out, around the base of the first metatarsal head to relieve the pressure on the bones.  In most cases, sesamoiditis responds quite nicely to a change in shoe environment.  If the pain is not responding to home care, a foot specialist may want to give steroid injections to relieve the pain (Tourles ‘’98: 170).  Sesamoiditis is caused by tight shoes.  Make sure shoes are large enough and there is enough room for socks in winter shoes.  A neuroma is an inflamed nerve.  It can occur at any point along a nerve, but typically in areas of stress or irritation.  In the foot, the most common place for a neuroma, called Morton’s neuroma, is between the third and fourth metatarsals in the forefoot.  Most people complain of pain on the bottom of the foot that shoots out to the third and fourth toe.  Neuromas can also occur between the second and third toe, as well as on a bunion (Debrowolski ’04: 102).  
Athlete’s foot is so named because this infection was most commonly seen on the feet of athlete’s who spent time around swimming pools, steam baths, locker rooms, and showers following exercise.  So are the inside of your shoes because the environment is dark, warm and moist.  Tinea pedis, the Latin name for fungal foot infection, is a skin disease caused by dermatophytes (tiny parasitic fungi) that thrive in warm, moist places.  It usually occurs between the toes and on the soles of the feet.  The symptoms can appear rather quickly and can include scaling, flaking, and peeling of the skin between the toes, intense itching, heat, redness, cracking, dryness and finally the appearance of blisters if the disease is allowed to progress without treatment.  All treatments for athlete’s foot should be taken or applied continuously over a period of several weeks to several months until the condition remedies itself.  A simple herbal remedy to try consists of 2 teaspoons (10 ml) tincture of benzoin combined with a few drops of lavender and thyme essential oils, which can help to heal any open cracks on your feet and kill the fungus.  Massage this mixture thoroughly between your toes and on the soles of your feet and allow to dray.  Follow this treatment with a good antifungal foot cream (Tourles ’98: 120-121).
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Nail fungus is particularly worrisome because the Tinea pedis fungus, implicated in 99% of nail infections, is both crippling and carcinogenic and does not respond well to topical treatment, necessitating a 12 week course of oral Lamisil (terbinafine). Lamisil is the trade name of terbinifine hydrochloride. RxList prescribes Lamisil for Fingernail onychomycosis: One 250 mg tablet once daily for 6 weeks.  Toenail onychomycosis: One 250 mg tablet once daily for 12 weeks.  Hepatoxic.  Seek emergency help for an allergic type reactions. The first evidence of nail fungus is usually white lines (longitudinal lines) in the nail, sometimes with white splotchy areas.  The nail become an unusual shape and can appear lumpy or irregular.  Other signs include yellow patches or thickening, and sometimes there can be a dark brown discoloration.  As the disease progresses, the nails become thicker and tend to grow up instead of growing out.  The fungus actually invades the nail bed (skin layer below the nail that tells the nail how to grow) and this affects the shape of the nail.  Fungal nails can be brittle, hard, flaky, firm or ingrown. Non-barefoot elder care requires athlete’s foot to be kept at bay with daily washing and application of antifungal foot powder in the socks and regular pedicures.  Footcare is particularly important for those with diabetes.  Foot and nail fungus can be treated by applying bleach twice a day every day for six months.  Tea tree oil has been shown to be effective against fungus in six months twice a day but chances for 100% resolution slim.   Over-the-counter remedies such as athlete’s foot cream, spray and powder are only about 5-20% in advanced cases of nail fungus.  Prescription topicals are only about 20-30% effective after six to eight months.  
The two common oral anti-fungal medications are Sporonox (itraconazole) and Lamisil (terbinifine hydrochloride). Sporonox is highly effective broad spectrum oral antifungal used in the treatment of both pulmonary and extra pulmonary invasive aspergillus.   IDSA and others recommend 200 mg 3 times daily for 3 days, then 200 mg twice daily until no longer immune-compromised. IV amphotericin B is the preferred alternative to oral Sporonox (itraconazole).  It is hepatoxic and the liver enzymes are monitored on a monthly basis.  For severe nail fungus these medications are usually taken for three months, but they will stay in the nail while the nail grows out over 8-12 months.  The effectiveness of oral antifungals is 60-80%.  There is still a chance of re-infection after finishing the course of the medication.  The re-infection rate is 15% but can be as high as 25% in diabetics.  Serious adverse reactions are less than 0.5%.  There are some interactions between these medication and other drugs such as cyclosporine, cimetidine, rifampin, terfenadine, and caffeine (Debrowolski ’04: 14-16).
Musculoskeletal Medicine
	Nonsteroidal anti-inflammatory durgs (NSAIDs)
	Diclofenac (Voltaren)
	Internists’ first line of treatment of a herniated disk, Ice and heat, physical therapy and over-the-counter nonsteroidal anti-inflammatory painkillers (NSAIDs) are recommended.  Internists’ first line of treatment of a herniated disk often begins with a NSAID such as Diclofenac (Voltaren).  

	Local Corticosteroid Injections
	Prednisone epidural or spinal injection.
	Brief courses of oral or parenteral steroid treatment may be extremely helpful in overcoming severe spinal or peripheral inflammatory disease and may help maximize progress at the beginning of an exercise program.

	Muscle relaxants 
	Metaxalone (Skelaxin), carisoprodol (Soma), cyclobenzaprine (Flexeril)
	Standard treatment for backpain in combination with NSAIDs associated with more rapid recovery of function.  

	Opoids
	Tylenol with codeine,  Percocet, Oxycontin.  
	Addictive.

	Skin Patches
	Tramadol (Ultram), lidocaine and fentanyl skin patches 
	Claim to reduce discomfort to tolerable levels.  

	Non-opioid painkillers
	N-type calcium channel blockers (NCCBs),  Palmidronate
	Experimental medication surgically implanted by catheter directly into the fluid surrounding the spinal cord.  Prialt is non-addictive and 1,000 times more potent than morphine.  Palmidronate is also an experimental treatment for chronic low back pain.

	Disease-modifying anti-rheumatic drugs (DMARDs)
	sulfasalazine, hydroxychloroquine and methotrexate
	May be beneficial in peripheral joint disease, but have little, if any effect on spinal disease.  

	Glucosamine and Chondroitin
	
	Recommended dosage is 1,000 mg to 2,000 mg of glucosamine and 800 mg to 1,600 mg of chondroitin sulfate every day, usually three horse pills that require probiotic supplementation of about 25 billion organisms to avoid gut cramps.

	Antibiotics
	Doxycycline, clindamycin (Cleocin), metronidazole (Flagyl ER), penicillin  
	Stapholococcus aureus and S. dermidis tumours are treated with doxycycline or clindamycin for  pregnant women and children under the age of 8. Metronidazole (Flagyl ER), for gastroenteritis, bone and joint infections; should be tried before undergoing elective surgery.

	Antifungal
	Lamisil (Turbinofine hydrochloride), itraconazole (Sporonox)
	Sporonox is highly effective broad spectrum oral antifungal used in the treatment of both pulmonary and extra pulmonary invasive aspergillus; the primary prophylaxis for leukemia.

	Elective Surgery
	Hip and knee arthroplasty.  Laminectomy, Discectomy Vertebral Fusion, Radio frequency ablation, Intradiscal electrothermal therapy (IDET), neurolysis, stenosis, Percutaneous laser discectomy, Arthroscopic microdiscectomy, Endoscopically assisted microdiscectomy, Laparoscopic discectomy, Artificial lumbar vertebral disk replacements
	Hip and knee arthroplasty have revolutionized life for many, because disease at these sites is a major cause of disability.  Corrective spinal surgery has become a safer prospect since the advent of preoperative MRI scanning, but there are high levels of dissatisfaction with back surgeries.  Minimally invasive surgery is done through tiny incisions, under local anesthetic and a microscope.  


Source: Fishman ‘06

Treatment is aimed at maintaining normal upright posture and spinal mobility, minimizing the impact of hip and peripheral manifestations, and reducing pain and stiffness.  Ice and heat, physical therapy and over-the-counter nonsteroidal anti-inflammatory painkillers (NSAIDs) are recommended.  Internists’ first line of treatment of a herniated disk often begins with a NSAID such as Diclofenac (Voltaren).  Pain and spinal stiffness may be reduced by NSAID use.  Muscle relaxants such as metaxalone (Skelaxin), cyclobenzaprine (Flexeril) or carisoprodol (Soma) are prescribed as a standard treatment for backpain in combination with NSAIDs.  A very low dose of cyclobenzaprine, which is significantly less sedating but just as effective at lowering muscle tension.  Baclifin is a non-narcotic muscle relaxer prescribed to people with cerebral palsy.  The muscle relaxant will help reduce the tightness or pull in the lumbar spine, where muscles may well have gone into spasm.  In a study of 1,633 patients who went to a variety of practitioners for acute low back pain muscle relaxant use was associated with more rapid recovery of function. But muscle relaxants are sedating and sometimes moderately addictive and are best taken at bedtime or in half dose, when sold.  Tylenol with codeine and synthetic morphine in many combination are often effective short term ways to cope with the roughest stretch, which may come a few hours to a few weeks after injury.  Tramadol (Ultram), Lidocaine and fentanyl skin patches claim to reduce discomfort to tolerable levels.  Local cortisol injections may relieve inflammation at peripheral sites, such as the Achilles’ tendon or plantar fascia attachments at the heel.  Brief courses of oral or parenteral steroid treatment may be extremely helpful in overcoming severe spinal or peripheral inflammatory disease and may help maximize progress at the beginning of an exercise program.  Glucosamine and chondroitin sulfate are two supplements that are available at the local drug store without prescription.  Studies dating back to the 1980s show that these two supplements can help relieve the pain of arthritis.  These supplements are postulated to enhance the cartilage at a biochemical level.  The typical dose of these supplements varies and is usually listed on the label.  The recommended dosage is 1,000 mg to 2,000 mg of glucosamine and 800 mg to 1,600 mg of chondroitin sulfate every day (Debrowolski ’04: 123).  
Disease-modifying anti-rheumatic drugs (DMARDs) namely sulfasalazine, hydroxychloroquine and methotrexate may be beneficial in peripheral joint disease, but have little, if any effect on spinal disease.  Stapholococcus aureus and S. dermidis tumours are treated with doxycycline, that unfortunately permanently yellows the growing teeth of children under the age of 8.  Hip and knee arthroplasty have revolutionized life for many, because disease at these sites is a major cause of disability.  Corrective spinal surgery has become a safer prospect since the advent of preoperative MRI scanning.  Constitutional symptoms of fatigue, poor sleep, depression and low self-esteem, as well as practical difficulties at work, traveling, at home, and in bed, drives patients to antidepressant drugs (Klippel ’01: 253, 254).  Make sure to take a course of metronidazole (Flagyl ER), an antibiotic that is uniquely effective against gastroenteritis, bone and joint infections, and should be taken before undergoing any kind of elective surgery, although CNS problems are cited as potential side effects, and might not be the most effective antibiotic for the spine or brain, it should definitely be tried when crippled by pain in the lower extremities, hips or lower back that might be affected by a gastrointestinal infection or bacterial origin or malabsorption, before surgery.
Steroids are generally prescribed for a herniated disk, other spinal nerve compression problems, and spinal stenosis.  They are prescribed with the aim of reducing internal inflammation and swelling, and as an alternative to more invasive procedures, including surgery.  The pain reduction that steroids provide opens a window for rehabilitation treatment, including physical therapy; or steroids can simply be used alone to reduce chronic pain.  Steroids work to reduce pain by decreasing inflammation and swelling which reduces painful pressure on nerve fibers.  Inflammation is caused by the movement of material from the borders or inside the disk into the hollow tube inside the spinal canal where nerves are located.  The body identifies this material as foreign and mounts a quick and intense immunological reaction – swelling, fluids collecting, irritants going there, white cells migrating to that spot, and the swollen tissue press on nerves causing pain and sciatica.  Steroids reduce that irritation.  They can be given orally, or by injection (close to or inside the spine).  Much of the effectiveness of oral medication is lost as the drug is diffused throughout the body.  For some patients steroids work for two or three months, then another injection is needed.  If a physician suggests you try an epidural, it means that a trained pain expert or anesthesiologist will give you an injection of steroids near the site of the herniated disk or where the stenosis is most severely affecting nerve fiber function.  Small shots of novocaine are used to numb the skin before the steroid is given.  These injections bring good results as much as 70 percent of the time. Steroids are not for use in patients with diabetes (unless they watch their blood sugar carefully) or infectious conditions, or are immunocompromised or anticoagulated (taking Coumadin or Plavix) they are safe for a vast majority of patients when used correctly. Once in a while oral steroids can make a person feel depressed for a day or two, or more often feel euphoric, yet nine out of ten experience no side effects at all, except that the chubby cheeks indicative of Cushing’s disease are nearly inevitable with prolonged high dose use.  President John Kennedy, who had Addison’s disease and whose body didn’t produce enough steroids, needed hormone injections every day to make up for the deficiency.  Normal people manufacture steroids, but when a doctor prescribes them for a specific reason the amount is greater than your body makes (Fishman ’06: 132, 134).

Opioids are the frontline against severe pain whereas other non-addictive painkillers are under development.  Percocet is usually prescribed for the first few days, then Oxycontin for more prolonged pain.  These drugs work on the central nervous system, as muscle relaxants do.  They are addictive, but mild and graduated dosing and withdrawal help reduce or prevent the cravings and withdrawal symptoms.  Most patients fear becoming addicted but unless they have a history of addiction, this is a worry that is not likely to come true.  When chronic, severe pain goes untreated or is inadequately treated, problems can also arise, and those problems can become permanent.  Continuing, urgent pain signals from nerves can result in hypersensitivity in the injured area (Fishman ’06: 129, 130).

Several promising new painkillers  are being studied.  One, called Prialt, is the first drug in a new class of non-opioid painkillers called N-type calcium channel blockers (NCCBs).  This medication is targeted at treating chronic, severe pain.  To avoid side effects, it is administered through a surgically implanted catheter directly into the fluid surrounding the spinal cord.  According to the developers, Prialt is non-addictive and 1,000 times more potent than morphine.  Palmidronate is also an experimental treatment for chronic low back pain.  This drug has been used to treat bone pain by reducing the production of inflammatory agents that attack bones.  It belongs to a class of drugs called bisphosphonates, which have been used to treat weak or brittle bones resulting from osteoporosis and other problems.  Researchers have found the preliminary results with Palmidronate extremely promising.  In a 2003 study done on subjects suffering from degenerative disk disease and sciatica as well as other problems, 91 percent of those who tried this medication found pain relief.   Low doses of antidepressants so small they could not help with depression, can be helpful in the treatment of back pain whereas these drugs work on the central nervous  system, affecting how a person perceives painful stimuli (Fishman ’06: 131, 135).
Epidural injections are more invasive than intramuscular injections.  There are two ways to deliver the epidural steroid: translaminar and transforminal.  The translaminar method gets the medication close to where the nerves are housed.  The transforaminal method places the medication a little outside the space where the difficulty is, with the objective of diffusing it throughout the area, to reduce inflammation.  When there are three or four problem spots on the spinal canal as there may be with spinal stenosis, osteoarthritis or multiple herniated disks oral steroids should be prescribed. A paper published in 2004 compared the results of epidural steroid injections with discectomy (removal of the herniated disk) and found that although epidural injections of steroids weren’t as effective in reducing symptoms and disability resulting from a herniated disk.  Nearly half of the patients who didn’t get relief from pain and sciatica after six weeks of noninvasive therapy did improve after having an injection – and they stayed better for three years.  Still, patients who had undergone surgery had even better results, with up to 98 percent stating that the discectomy had been successful (Fishman ’06: 141, 134).  

Radio frequency ablation is performed by using a Teflon needle and a fluoroscope, which shows exactly what is happening below the skin.  An anesthesiologist places the tip of the needle at the location where damage must be corrected.  The medial branch is a sensory nerve that is part of the posterior primary division of the nerve root.  It serves the spinal muscles, the blood vessels, the sweat glands, the skin close to the spine, and the joints between one vertebra and the one above it and below it that is the target of that needle. Once the needle is placed, a tpe of electrical current reminiscent of a microwave is emitted from the tip of the needle for 1 ½ to 2 minutes.  This interrupts nerve conduction (and pain) and can actually inactivate the nerve root for up to a year or more.  Pain is often diminished, even though the treatment has little effect on the functioning of the nerves to the muscles.  Although the destruction to the nerve is permanent, as time goes on other nerve fibers appear and can grow into that space, and pain can begin again.  At that point another procedure like the original one is sometimes indicated.  One approach to extreme pain is a stimulator, which can be placed in the spine (in a minor surgical procedure) to sidetrack painful nerve signals and transform them into more innocuous signals.  Other devices can actually deliver morphine into the central nervous system with a similar type of implanted mechanism. Intradiscal electrothermal therapy (IDET) is a procedure in which a needle is used to introduce a wire into an injured disk, after which the wire is heated.  The extreme heat destroys some disk material and reduces the volume of the disk.  This procedure is meant to decompress nerves compromised by the disk and was found by researchers to demonstrated a statistically significant and clinically meaningful improvement in a follow up study done in 2002 (Fishman ’06: 143, 142). 

Surgery is an option for some patients with lumbar spine problems, especially those with nerve pain going down the leg, or leg weakness.  It can relieve pain as much as 70 percent of the time.  So if you have a herniated disk or spinal stenosis, an operation may improve your condition dramatically.  Several large studies report excellent surgical results for piriformis syndrome as well. However, an operation may not work as well for people who suffer from low back pain without nerve involvement.  Surgery for back pain alone satisfies the patient much less predictably, between 50 and 70 percent of the time.  Laminectomy is a removal of a small section of the bone that covers the nerve root and/or some of the disk material from beneath that root.  Discectomy is removal of some of the disk material from beneath the nerve root.  After this operation the nerve root has more space in which to heal.  Fusion is a joining one or more spinal vertebrae together so they no longer move.  Arthroplasty is the repair of the joints.  Minimally invasive surgery is done through tiny incisions, under local anesthetic and a microscope.  In Germany a four-year follow-up of 200 patients found that percutaneous laser disk decompression (PLDD) is an effective and secure method to treat contained herniated disks.  Italian doctors, studying 149 cases, found that all patients had substantial relief (Fishman ’06: 146, 147, 148, 150).
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There are different types of spondylolisthesis. One can have a problem where the vertebra is slipping forward, or where it is slipping backward, or where it is slipping forward in the upper part of the spine and backward in the lower spine.  The most common type, however, is probably the degenerative spondylolisthesis that comes with growing older (Fishman ’06: 155).  The key to deciding on fusion as an option for back pain is making sure that the instability or the movement of the disk is the actual cause of the pain.  If a person needs to have surgery to remove bone that is compressing nerves (herniated disk or spinal stenosis) and spondylolishtesis is present, the fusion surgery that is done can be either open or minimally invasive.  How much work to do, whether to add stabilizing hardware or use a bone graft alone are considered.  Stabilizing hardware is more common in young patients who are expected to put a lot of force on the bones whereas older people are expected to be more sedentary.  Fusion can be done laparoscopically through the abdomen, and there are even some techniques that allow surgeons to do endoscopic fusions.  Spine surgeons believe that the technology is improving and many insert screws percutaneously (Fishman ’06: 156).  
Artificial lumbar vertebral disk replacements are in use in Europe; surgeons are looking forward to approval for their use in the United States.  Artificial disks are appropriate primarily for patients who in the past would have been candidates for fusion.  Disk replacement may help preserve spinal movement and avoid problems with disks above and below a fusion.  Preliminary reports show reasonably good results after ten years.  They are made of grafted cartilage or produced through genetic recombinant therapy and would be enormously helpful for patients with severe degenerative problems.  Artificial disks seem to be more successful in the mobile cervical spine than in the weight-bearing lumbar region (Fishman ’06: 151, 152, 153). 
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Chemonucleolysis was the first minimally invasive technique.  It uses injections of chymopapain (an extract of papaya) into the vertebral disk to treat patients with sciatica.  This method quickly fell out of favor because patients experience complications. Percutaneous laser discectomy is performed by delivering a laser through a needle-like instrument to destroy parts of the protruding or herniated disk.  It is a combination of percutaneous and endoscopic techniques.  According to some experts, most surgeons prefer monitoring the effects of the laser with a camera so the laser can be controlled, minimizing complications. Arthroscopic microdiscectomy is a video assisted minimally invasive surgery pioneered by Dr. Parviz Kambin, who has advocated its use for herniations involving the foramina – the openings through which the spinal nerves pass.  This is considered an attractive option, because the surgeon is actually looking at the nerve and can see whether the job is done.  Although patients do well in the short term, long-term results are yet to be established. 
Endoscopically assisted microdiscectomy is when a tube with a light on the end is inserted into the problem area, allowing the surgeon to see where repair work must be done.  Laparoscopic discectomy is a minimally invasive surgery done with tiny tubes of various types.  The disk is reached through an incision in the belly.  Minimally invasive procedures for stenosis are still being developed and there is no way to enter the spinal canal with tiny instruments and resect, or surgically remove, extra bone that is narrowing the canal and compressing nerves.  However, the surgery that is available if often helpful.  Because stenosis is progressive and more likely to be irreversible when it has gotten to the point that it is compressing the spinal cord, it is advisable to have surgery when you’re younger rather than older.  A person in his or her fifties can better withstand surgery than someone who is seventy.  Sometimes laser surgery is offered for stenosis, but it may not be advisable, especially if you have cervical rather than lumbar stenosis (Fishman ’06: 151, 152, 153). 
Surgery for piriformis syndrome may involve a range of different procedures.  Sometimes all or part of the sciatic nerve goes through the muscle (rather than below it).  In these cases the entire piriformis muscle must be removed.  For most people, the muscle need only be thinned down and the area cleared of adhesions.  The entire procedure takes about half an hour.  Within two to three weeks, the neurolysis patient is ready to resume all normal activities.  Only the most athletic will notice any disability.  Approximately 80 percent of patients who had surgery had near complete recovery.  Though 3.7 percent of surgical patients and approximately one-third of injection patients showed signs of relapse after about four years and four months, respectively.  It is physical therapy, strength and stretching exercises that have made more patients pain free (Fishman ’06: 153).
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Chiropractic, one of the “manual therapies” was founded in 1895 by David Palmer and has never been more popular, especially for back pain.  Patients made an estimated 192 million visits to chiropractors in the United State in 1997, according to the National Center for Complementary and Alternative Medicine.  Patient report very high levels of satisfaction with chiropractic care, which consists in large part of the manipulating the spine to alleviate subluxation (partial dislocation, as in one of the bones in a joint).  The manipulations are called “adjustments”.  They are performed mainly on the spine, where the chiropractor applies a specific, sudden force to a joint, with the goal of increasing range of motion and relieving pain.  Chiropractors are quick to point out they don’t dispense drugs or surgery.  They are considered “doctors” under Medicare and in a majority of states, and many health insurance plans reimburse for chiropractic treatments. Chiropractors must graduate from a four-year program, then take a state licensing exam in order to practice (Fishman ’06: 272, 172, 173).  To prevent the off-chance of potentially fatal strokes in S. aureus patients during cervical manipulation chiropractors should wash their hands and equipment with saline solution, the chlorine from dissolved NaCl is thought to be effective at preventing the transmission of S. aureus.  At some time during the early school years, almost every parent is asked to give permission for his or her child to have a scoliosis exam.  
Hippocrates, 460-377 BC once said, “Get knowledge of the spine, for this is the requisite for many diseases”.   In the Second Century AD Claudius Galen aligned the neck vertebrae of a well-known Roman scholar whose right hand was paralyzed.  Once the vertebrae were aligned, nerve transmission was restored and the scholar was able to use his hands again, and Galen’s reputation was made!   Daniel David (DD) Palmer 1845-1913 performed his first adjustment on a janitor, who had been deaf for seventeen years.  The man’s hearing returned, and the modern recorded history of chiropractic began.  The medical community criticized his methods and accused him of practicing medicine without a license.  D.D. Palmer defended himself by presenting argument against the medical procedures of vaccination and surgery.  He also cautioned against introducing medicine into the body saying it was often unnecessary and even harmful.  In 1905, the medical establishment conspired to have D.D. Palmer indicted for practicing medicine without a license.  He was sentenced to 105 days in jail or was required to pay a $350 fine.  After serving twenty-three days of his sentence, he paid the fine and was released.  From 1906 to 1913, D.D. Palmer published two books, The Science of Chiropractic and The Chiropractor’s Adjuster.  He died at the age of 68 from typhus.  It is D.D. Palmer’s son, Bartlett Joshua (B.J.) Palmer 188, who is credited with developing chiropractic.  As a young boy his father had him recite for company the 206 bones in the body.  He was a prolific author and speaker who was in great demand by audiences worldwide, bought a radio station and former President Ronald Reagan was once employed by B.J. as a radio announcer (Rondberg ’96: 9-18).

During the adjustment, the subluxated vertebrae are unlocked and released from their misaligned positions. Surgeries are performed and wounds, broken bones, and internal injuries require medical treatment.  Chiropractic drugs first, drugs second and surgery last. It is very rate to find someone with a spine that’s perfectly aligned.  When the vertebrae are misaligned, the flow of messages from the brain to all the other cells in the body is distorted. This type of nerve interference creates undermines the bodily processes and fosters disease.  In 1991 Joanne Nyiendo, Ph,D. conducted a worker’s compensation study in Oregon.  She concluded that the median time loss in days for comparable injuries on any case was 9.0 days for patients who received chiropractic care as compared to 111.5 days for those who received medical treatment. David Eddy, M.D., Ph.D. once said, “Only 15% of all medical procedures are scientifically validated”. In 1994 the American Heart Association (AHA) announced that researchers at the Stanford University School of Medicine had surveyed 486 California neurologists regarding the number of people who suffered a stroke within 24 hours of cervical manipulation, and 370 of 177 respondents had seen cases in which there might be a connection between cervical manipulation and the onset of a stroke (Rondberg ’96: 20-22, 106, 111, 59, 60).  Chiropractic aversion to pharmaceuticals may be their undoing in these strokes are hypothesized to be caused Staphylococcus aureus infections transmitted by the “hands of health professionals” because it is highly resistant to regular antibiotics and cleanser short of strong bleach, it is treated with doxycycline in adults, and clindamycin (Cleocin) in children.

A study in 1989 found that children under the care of chiropractors had fewer ear infections, fewer allergies, lower incidence of tonsilitis and less need for antibiotic therapy.  At some time during the early school years, almost every parent is asked to give permission for his or her child to have a scoliosis exam.  Scoliosis is an excessive curve or twist of the spine.  Only ten to fifteen percent of scoliosis cases can be traced to a tumor, infection, cerebral palsy, muscular dystrophy, disc problems or birth deformity.  Before 1945 the body was encased in a plaster cast, then doctors surgically used rods and metal restraints to straighten the spine.  Other brace devices followed and then, electrical stimulation therapy became popular.  95 percent of scoliosis patients can be identified by neurological tests. Before obtaining their degrees, all chiropractic students must compete approximately nine-hundred hours of work in the clinic setting.  After they graduate they must pass a state license exam in any state where they wish to practice.  Most graduates take the National Board of Chiropractic Examination.  In addition, a Doctor of Chiropractic must also pass a practical exam and interview conducted by the State Board of Chiropractic Examiners in the state where they are seeking license (Rondberg ’96: 81, 86, 77).

Wilk et al vs. AMA Fed. App. (1990).  It was taken to the U.S. Supreme Court and finally, a multi-million dollar Federal Appeals Court decision was rendered against the American Medical Association (AMA).  The guilty verdict was an indicted of the AMA’s lengthy attempt to illegally boycott the chiropractic profession.  The case began in 1976 when an Illinois chiropractor, Chester Wilk, and four other D.C.s filed a restraint of trade complaint against the AMA.  At that time the AMA labeled all chiropractors as “quacks” and went so far as to forbid its members from associating with them.  Working with investigators, the five chiropractors found evidence that the AMA’s stand was motivated by economics.  Chiropractors, along with other forms of alternative health care were becoming strong competitors in the health care marketplace.  The AMA wanted to stop these “invaders” who threatened their turf.  Evidence mounted that the AMA had waged a systemic campaign to destroy the credibility of any alternative care health profession.  On February 7, 1990, the US Court of Appeals Judge Susan Getzendanner, upheld a District Court’s decision which found the AMA guilty of conspiring with other medical health care organizations in a lengthy, systematic, successful and unlawful boycott designed to restrict cooperation between M.D.’s and chiropractors in order to eliminate the profession of chiropractic as a competitor.  The AMA appealed the case to the United States Supreme Court , but it was rejected.  Judge Gezendanner rejected the AMA’s “medical patient care” defense and cited scientific studies which proved that “chiropractic care was twice as effective as medical care in relieving many painful conditions of the neck and back, as well as related to musculo-skeletal problems”.  The AMA complied with the court order and published the entire ruling in the Journal of American Medical Association (JAMA) and the American Medical News.  It also notified its members that they were free to refer to, accept referrals from, and associate with chiropractors. The purpose of the World Chiropractic Alliance (WCA) is to promote a vertebral subluxation free world (Rondberg ’96: 115-117, 147).

Physical therapy is probably the most important thing people with spinal and sciatic problems that limit their ability to exercise whether they are pre or post operative or merely trying to eliminate, avoid and stay ahead of minor aches and pains, therapeutic exercise is a daily practice.  Yoga, the ancient Indian physical and spiritual practice is done by more than 20 million people in the United States.  Hatha (physical) yoga consists of a series of physical poses, or asanas, meant to stretch the muscles, strengthen them, and improve overall balance.  Kundilini (spiritual) yoga focuses more on meditation and breathing.  Tai chi is an ancient Chinese practice of 108 movements based on the teachings meant to promote physical and spiritual health.  Work these ancient movements into your daily strength routine of push-ups and crunches, that are the most effective at preventing injury, and you might be able to run without pain. Excess weight makes backache worse. It’s that ten or fifteen extra pounds that they lug through every minute of every waking hour (Fishman ’06: 163, 150 175). The founder of Pilates, German performer and boxer Joseph Pilates, took his ideas from his study of yoga, Zen, and ancient Greek and roman physical regimens, making changes along the way.  Around 1914 he began practicing his technique with exercise done on the floor.  In surviving photographs of Pilates and his wife, one can see the beneficial effects of his specific type of regular exercise. Pilates was interned with other German nationals in England at the beginning of World War I and it was then that he invented the machines and props still used in the practice of his method. 
Reiki is an ancient energy technique with a spiritual component directed at helping the whole patient, not just relieving a specific medical condition.  Reiki is said to promote healing.  It is a stress reducer with cumulative effects and is used to help a wide range of complaints, from anxiety to insomnia, from pain relief to reducing the side effects of prescription medications.  Reiki is safe and low cost, and can be self-administered after it is learned.  A reiki session consists of the fully dressed patient sitting or lying comfortably and receiving light touch form the reiki master.  He or she usually touches the head, the front, and the back of the person receiving the reiki.  The touch can also be applied directly to the injury or problem area.  Reiki is often used in addition to conventional medical techniques, such as chemotherapy, and can also be combined with acupuncture, chiropractic, homeopathy, or other alternative techniques. Acupuncture is a 2,000 year old Chinese medical treatment, increasingly popular in the United States, where an estimated 8.2 million adults have had the hair thin needles inserted to relieve pain or another medical problem at least once.  There are different styles of Massage – Ayurvedic, shiatsu, and Swedish. Reflexology relieves pain throughout the body through hand and foot massage. Tui na is a technique where pressure is applied with the fingers and thumb and specific points on the body (accupoints) are manipulated.   172, 177, 165, 166).   Strengthen abs, torso and core with crunches. Consult a health professional if you’re not sure what’s causing pain that goes on for more than two weeks. Vigorous exercise is often curative. but can be a causative agent that must be stopped for a few days.  Noninvasive ways to manage a painful herniated disk and sciatica begin with cutting down your activity level to 40 percent of normal. Physical therapy can work wonders.  Early intervention with McKenzie technique, myofascial work, manual medical techniques, and modalities such as heat, electrical stimulation, and ultrasound, and, where appropriate craniosacral therapy and yoga, have taken more than 85 percent of patients with a herniated disk out of the realm of surgical consideration. Surgery is essential about 0.4 percent of the time (Fishman ’06: 103, 105, 67).  Doxycycline or clindamycin (Cleocin) may be medically necessary to treat Staphylococcus lesions of the spine.
4.5 Mental Disorders 
There are an estimated 6.5 million Americans and 95 million people worldwide, severely affected by intellectual disability, formerly known as mental retardation. Mental illness is the most common ailment affecting 25% of the US population and 5% suffer severe mental illness, in any given year; more than 50% of the population suffers mental illness at least once in their lifetime.  Mental retardation is a condition that is diagnosed in childhood where the individual has a lower IQ and has difficulty in coping with the realities of day to day life.  Mental retardation is a developmental intellectual disability. People with developmental disabilities may experience difficulty in such areas as self-care, language, mobility, learning, self-direction, independent living or self-sufficiency. Some common developmental disabilities in addition to mental retardation are epilepsy, autism, cerebral palsy, learning disabilities, and Tourette syndrome. Mental illness is mostly diagnosed in adults and does not involve a lower IQ.  Serious mental illnesses include major depression, schizophrenia, bipolar disorder, obsessive compulsive disorder (OCD), panic disorder, post traumatic stress disorder (PTSD), and borderline personality disorder. The term mental illness covers a wide variety of symptoms that may indicate that someone is in emotional trouble, including: belligerence, excessive moodiness, suspicion and mistrust, or poor emotional control. It is estimated that mental illness affects 1 in 5 families in America.  The main burden of illness is concentrated in a much smaller proportion — about 6 percent, or 1 in 17 Americans — who suffer from a serious mental illness.  In mental retardation, some degree of intellectual impairment can be expected to be permanent.  Mental illness is cure-able unless permanent damage is caused by chronic overexposure to neurotoxic chemicals, traumatic brain injury or degenerative neurological disorder with psychiatric manifestations such as Huntington's or Alzheimer's.  Addiction to psychoactive drugs is of epidemic proportions in the United States and around the world.  Tens of millions of people use alcohol, tobacco, opiates, marijuana, cocaine and amphetamines on a daily basis.  Besides having an intoxicating effect withdrawal from many psychoactive drugs causes mental illness.  A week of insomnia must be tolerated in opiate, analgesic and sleep medicine addiction.  Nicotine withdrawal is recognized as a mental illness in the DSM-V.  Fatal opiate overdoses have increased tenfold since 2001 and even blackmarket heroin has been laced with powerful fentanyl and cofentanyl narcotics.  Narcan injectable reverses nearly fatal respiratory depression in a minute.  Naltrexone tablet neutralizes respiratory depression and opiate intoxication in minutes.
Both intellectual disability and mental illness that has resulted in involuntary hospitalization by the state are considered permanent disabilities for the purpose of qualifying for social security disability insurance and supplemental security income.  Mental disorders combined receive about 20% of disability benefits, 4.7% goes to intellectual disability and 7.2% to mood disorders.  Mental disorders for which disabilities are awarded are classified in a statistical sample of 432,16 disability beneficiaries – autistic disorders (0.9%), developmental disorders (0.2%), childhood and adolescent disorders not otherwise classified (0.2%), intellectual disability (4.3%), mood disorders (7.2%), organic mental disorders (2.5%), schizophrenia and other psychotic disorders (2.1%) and other mental disorder (3.0%).  While the intellectually disabled are universally guaranteed social security disability benefits on the basis of substantial gainful income and have access to organized sheltered workshops for employment to earn that substantial gainful income, disability benefits for mental illness is customarily limited to people who have been hospitalized against their will to a state mental institution.

Intellectual disability (ID), once called mental retardation, is characterized by below-average intelligence or mental ability and a lack of skills necessary for day-to-day living. People with intellectual disabilities can and do learn new skills, but they learn them more slowly. Approximately 6.5 million people in the United States and more than 95 million worldwide have an intellectual disability.  There are varying degrees of intellectual disability, from mild to profound.  Intellectual disability affects about 2–3% of the general population. Seventy-five to ninety percent of the affected people have mild intellectual disability. Non-syndromic or idiopathic cases account for 30–50% of cases. About a quarter of cases are caused by a genetic disorder, and about 5% of cases are inherited from a person's parents.  Intellectual functioning. Also known as IQ, this refers to a person’s ability to learn, reason, make decisions, and solve problems.  Adaptive behaviors. These are skills necessary for day-to-day life, such as being able to communicate effectively, interact with others, and take care of oneself.  IQ (intelligence quotient) is measured by an IQ test. The average IQ is 100, with the majority of people scoring between 85 and 115. A person is considered intellectually disabled if he or she has an IQ of less than 70 to 75.  To measure a child’s adaptive behaviors, a specialist will observe the child’s skills and compare them to other children of the same age. Things that may be observed include how well the child can feed or dress himself or herself; how well the child is able to communicate with and understand others; and how the child interacts with family, friends, and other children of the same age.  
There are many different signs of intellectual disability in children. Signs may appear during infancy, or they may not be noticeable until a child reaches school age. It often depends on the severity of the disability. Some of the most common signs of intellectual disability are:

Rolling over, sitting up, crawling, or walking late.  Talking late or having trouble with talking. Slow to master things like potty training, dressing, and feeding himself or herself. Difficulty remembering things.  Inability to connect actions with consequences.  Behavior problems such as explosive tantrums.  Difficulty with problem-solving or logical thinking.  In children with severe or profound intellectual disability, there may be other health problems as well. These problems may include seizures, mood disorders (anxiety, autism, etc.), motor skills impairment, vision problems, or hearing problems.  Of those affected, 85% have mild intellectual disability. This means they are just a little slower than average to learn new information or skills. As adults, they may live with their parents, in a supportive group home, or even semi-independently with significant supportive services to help them, for example, manage their finances. As adults, they may work in a sheltered workshop. An intellectual disability is considered severe or profound when individuals are unable to independently care for themselves without ongoing significant assistance from a caregiver throughout adulthood. Caregiving is depressing.  Individuals with profound ID are completely dependent on others for all activities of daily living (ADLs) and to maintain their physical health and safety, although they may learn to perform some activities to limited degree (Wilsmhurst '12).  
The most common causes of intellectual disability are: Genetic conditions such as Down syndrome, fragile X syndrome, neurofibromatosis, congenital hypothyroidism, Williams syndrome, phenylketonuria (PKU), and Prader-Willi syndrome. Other genetic conditions include Phelan-McDermid syndrome(22q13del), Mowat-Wilson syndrome, genetic ciliopathy, and Siderius type X-linked intellectual disability (OMIM 300263) as caused by mutations in the PHF8 gene (OMIM 300560)(Badano '06).  Problems during pregnancy can interfere with fetal brain development include alcohol or drug use, malnutrition, certain infections, or preeclampsia.  Problems during childbirth may result in intellectual disability if a baby is deprived of oxygen during childbirth or born extremely premature.  Illness or injury can cause intellectual disability.  Infections like Zika, rubella, meningitis, whooping cough, or the measles can lead to intellectual disability. Severe head injury, near-drowning, extreme malnutrition, infections in the brain, exposure to toxic substances such as lead, and severe neglect or abuse can also cause it.  In two-thirds of all children who have intellectual disability, the cause is unknown.  Iodine deficiency, affecting approximately 2 billion people worldwide, is the leading preventable cause of intellectual disability in areas of the developing world where iodine deficiency is endemic. Iodine deficiency also causes goiter, an enlargement of the thyroid gland. More common than full-fledged cretinism, as intellectual disability caused by severe iodine deficiency is called, is mild impairment of intelligence. Certain areas of the world due to natural deficiency and governmental inaction are severely affected. India is the most outstanding, with 500 million suffering from deficiency, 54 million from goiter, and 2 million from cretinism (McNeil '06). Make sure to consume iodized salt.  Federal law requires public schools to provide services to all children with disabilities who are ages 3 to 21.  
Until the Enlightenment in Europe, care and asylum was provided by families and the church (in monasteries and other religious communities), focusing on the provision of basic physical needs such as food, shelter and clothing. In the 17th century, Thomas Willis provided the first description of intellectual disability as a disease.  He believed that it was caused by structural problems in the brain. According to Willis, the anatomical problems could be either an inborn condition or acquired later in life.  In the 18th and 19th centuries, housing and care moved away from families and towards an asylum model. People were placed by, or removed from, their families (usually in infancy) and housed in large professional institutions, many of which were self-sufficient through the labor of the residents. Heavy tranquilization and assembly line methods of support were the norm, and the medical model of disability prevailed (Porter & Writht '03). The segregation of people with developmental disabilities was not widely questioned by academics or policy-makers until the 1969 publication of Wolf Wolfensberger's seminal work The Origin and Nature of Our Institutional Models in which he pushed for a shift in policy and practice that recognized the human needs of those with intellectual disability and provided the same basic human rights as for the rest of the population.  By the mid-1970s, most governments had committed to de-institutionalization, in line with the principles of normalization. Successful lawsuits against governments and an increasing awareness of human rights and self-advocacy also contributed to this process, resulting in the passing in the U.S. of the Civil Rights of Institutionalized Persons Act in 1980.  Special Olympics is the world's largest sports organization for children and adults with intellectual disabilities, providing year-round training and competitions to more than 5.3 million athletes and Unified Sports partners in nearly 170 countries. Special Olympics competitions are held every day, all around the world—including local, national and regional competitions, adding up to more than 108,000 events a year.  The first International Special Olympics Summer Games were held in July 1968 at Soldier Field in Chicago.  As of 2015, the term "mental retardation" is still used by the World Health Organization in the ICD-10 codes, which have a section titled "Mental Retardation" (codes F70–F79). In the ICD-11 the term mental retardation is expected to be replaced with either intellectual disability or intellectual developmental disorder, which the DSM-5 already uses.
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Down syndrome is caused by a problem with a baby's chromosomes. Genes carry the codes responsible for all of our inherited traits and are grouped along rod-like structures called chromosomes.  Typically, the nucleus of each cell contains 23 pairs of chromosomes, half of which are inherited from each parent. Down syndrome occurs when an individual has a full or partial extra copy of chromosome 21.  This additional genetic material alters the course of development and causes the characteristics associated with Down syndrome. A few of the common physical traits of Down syndrome are low muscle tone, small stature, an upward slant to the eyes, and a single deep crease across the center of the palm - although each person with Down syndrome is a unique individual and may possess these characteristics to different degrees, or not at all.  Having extra or abnormal chromosomes changes the way the brain and body develop.  There are three types of Down syndrome:  trisomy 21 (nondisjunction), translocation and mosaicism. Down syndrome is usually caused by an error in cell division called nondisjunction.  Nondisjunction results in an embryo with three copies of chromosome 21 instead of the usual two.  Prior to or at conception, a pair of 21st chromosomes in either the sperm or the egg fails to separate.  As the embryo develops, the extra chromosome is replicated in every cell of the body.  This type of Down syndrome, which accounts for 95% of cases, is called trisomy 21. Mosaicism (or mosaic Down syndrome) is diagnosed when there is a mixture of two types of cells, some containing the usual 46 chromosomes and some containing 47.  Those cells with 47 chromosomes contain an extra chromosome 21. Mosaicism is the least common form of Down syndrome and accounts for only about 1% of all cases of Down syndrome.  Research has indicated that individuals with mosaic Down syndrome may have fewer characteristics of Down syndrome than those with other types of Down syndrome. In translocation, which accounts for about 4% of cases of Down syndrome, the total number of chromosomes in the cells remains 46; however, an additional full or partial copy of chromosome 21 attaches to another chromosome, usually chromosome 14. The presence of the extra full or partial chromosome 21 causes the characteristics of Down syndrome (Wright '11).
The risk of having a baby with Down syndrome increases for women age 35 and older, women whose brother or sister has Down syndrome, or who had another baby with Down syndrome.  Most children with Down syndrome have distinctive facial features, such as a flat face, small ears, slanting eyes, and a small mouth.  A short neck and short arms and legs.  Low muscle tone and loose joints. Muscle tone usually improves by late childhood.  Below-average intelligence. Many children with Down syndrome are also born with heart, intestine, ear, or breathing problems. These health conditions often lead to other problems, such as airway (respiratory) infections or hearing loss. But most of these problems can be treated.  Screening tests, such as an ultrasound or a blood test during your first or second trimester can help show if the developing baby (fetus) is at risk for Down syndrome. But these tests sometimes give false-positive or false-negative results.  Diagnostic tests, such as chorionic villus sampling or amniocentesis can show if a baby has Down syndrome. 
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Source: National Down Syndrome Society 
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Down syndrome is usually identified at birth by the presence of certain physical traits: low muscle tone, a single deep crease across the palm of the hand, a slightly flattened facial profile and an upward slant to the eyes.  Because these features may be present in babies without Down syndrome, a chromosomal analysis called a karyotype is done to confirm the diagnosis. To obtain a karyotype, doctors draw a blood sample to examine the baby's cells. They photograph the chromosomes and then group them by size, number, and shape. By examining the karyotype, doctors can diagnose Down syndrome.  Another genetic test called FISH can apply similar principles and confirm a diagnosis in a shorter amount of time. Due to advances in medical technology, individuals with Down syndrome are living longer than ever before. In 1910, children with Down syndrome were expected to survive to age nine. With the discovery of antibiotics, the average survival age increased to 19 or 20. Now, with recent advancements in clinical treatment, most particularly corrective heart surgeries, as many as 80% of adults with Down syndrome reach age 60, and many live even longer according to the National Down Syndrome Society.
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Fragile X syndrome, also known as Martin-Bell syndrome is characterized by moderate intellectual disability in affected males and mild intellectual disability in affected females. Distinctive physical features are sometimes present in affected males including a large head, long face, prominent forehead and chin, protruding ears, loose joints and large testes, but these features develop over time and may not be obvious until puberty. Motor and language delays are usually present but also become more apparent over time. Behavioral abnormalities including autistic behaviors are common.  Fragile X syndrome is caused by an abnormality (mutation) in the FMR1 gene. Affected individuals have an increased number of copies of a portion of the gene called CGG repeats. The greater the number of copies of CGG, the more likely there will be increased severity of the disorder. Fragile X syndrome occurs more often in males and results in more severe disease in males. Mutations in the FMR1 gene are associated with two other conditions in addition to the fragile X syndrome (FXTAS and POI) and these conditions have been termed FMR1-Related Disorders according the National Fragile X Foundation.  
FMR1-related disorders include fragile X syndrome, fragile X-associated tremor/ataxia syndrome (FXTAS), and FMR1-related primary ovarian insufficiency (POI).  Fragile X syndrome occurs in individuals with an FMR1 full mutation or other loss-of-function variant and is nearly always characterized by moderate intellectual disability in affected males and mild intellectual disability in affected females. Because FMR1 pathogenic variants are complex alterations involving non-classic gene-disrupting alterations (trinucleotide repeat expansion) and abnormal gene methylation, affected individuals occasionally have an atypical presentation with an IQ above 70, the traditional demarcation denoting intellectual disability (previously referred to as mental retardation). Males with an FMR1 full mutation accompanied by aberrant methylation may have a characteristic appearance (large head, long face, prominent forehead and chin, protruding ears), connective tissue findings (joint laxity), and large testes after puberty. Behavioral abnormalities, sometimes including autism spectrum disorder, are common.  FXTAS occurs in males (and some females) who have an FMR1 premutation and is characterized by late-onset, progressive cerebellar ataxia and intention tremor. FMR1-related POI (age at cessation of menses <40 years) occurs in approximately 20% of females who have an FMR1 premutation (Saul & Tarlton '12). 
The DSM-IV listed more than 330 different types of psychiatric disorders (Brown ’04: 143).     Psychiatric care is however always somehow more appropriately performed by licensed social workers.  Mental illness is the most common ailment affecting 25% of the US population and 5% suffer severe mental illness, in any given year; more than 50% of the population suffers mental illness at least once in their lifetime.  The most prevalent diagnosis of Mental Diseases are; “Major depressive disorder” is the most common mental disorder affecting 9.9 million people or 5% of the U.S. population every year.  “ Bi-polar disorder” is a mental disorder affecting 2.3 million U.S. adults or 1.2 % of the U.S. Population. ‘Schizophrenia” is a mental disorder affecting 2.2 million U.S. adults about 1.1% of the U.S. Population. “Anxiety disorders” are a category of mental disorder affecting 19.1 million U.S. Adults.  “Panic disorder” is an anxiety disorder that affects 2.4 million U.S. Adults. “Generalized Anxiety Disorder” is an anxiety disorder affecting 4.0 million or 2.8% of the populace, “Social Phobia” is an anxiety disorder affecting 5.3 million or 2.8% of the populace.  “Agoraphobia and specific phobia” are anxiety disorder affecting 9.5 million people.   “Attention Deficit Hyperactivity Disorder” is a disorder that affects 4.6% of school age juveniles. “Alzheimer’s disease” is a disorder that affects an estimated 4 million senior citizens or 10% of the people 65 or older.  
Suicide is 3rd leading cause of death among 15 – 24 year olds. In 1997 30,535 people died from suicide in the U.S.  It was the 11th leading cause of death in 2000.  The highest suicide rates are found in white men over the age of 85.  More than 90% of people who kill themselves have a diagnosable mental disorder.  Four times as many men as women commit suicide although women attempt to commit suicide 2-3 times more often.  Major depressive disorder is the leading cause of suicide, heightened by substance abuse and conduct disorder.  Suicide is the leading cause of violent death, outnumbering homicide or war related deaths.  Severe depression goes undiagnosed and untreated in an estimated 50 percent of elders who often don’t seek medical treatment.  Depression rates are actually lower in healthy elders than in the general population, but elders do become more at risk as they face major life changes and losses, including deaths of a mate and friends and illness.  Depression rates for people 65 and older jump from under 5 percent to 13.5 percent for those who require home health care.  In 2010 while people age 65 or older represent 13 percent of the U.S. population, they accounted for 16 percent of suicide deaths of which men aged 75 and older made up 36.1 percent.  Studies have found that many older adults who commit suicide have visited a primary care physician very close to the time of the suicide: 20 percent on the same day and 40 percent within one week of the suicide (Horstman ’12: 77, 78, 79).
Depression is common.  More than 20 percent of the U.S. population, fifty million people, experience depression over the course of their lives, with 10 percent depressed at any given time.  Women develop depression at twice the rate of men.  The probability that a person will experience depression is increased with premature parental loss, a neglect of emotional needs in childhood, traumatic experiences in childhood, a lack of social supports and recent life stresses.  There appears to be a genetic component to depression as well.   The effects can be devastating many people feel unhappy for years, unable to enjoy even the simplest pleasures in life.  Some are so troubled that they are unable to work, maintain friends and family relationships, or engage in any activity beyond what is necessary for survival.  Some require hospitalization just to stay alive.  Sadly, come commit suicide out of despair. The social stigma against “mental illness: can stop people from getting help.  Don’t give in to despair, talk with friends and family about your feelings. Keep a balance between mental and physical health, set achievable goals regarding daily exercise and diet for physical health and do art, read and write for mental health (Drummond ’00: 84).  
Generalized anxiety disorder is an inexplicable nervousness and suspicion bordering on paranoia, it is often caused by gastrointestinal disorders; even mild colitis and indigestion can have a profound effect on a person's mood and judgment because colitis interferes with intuition and a pain in the gut is a suspicious sensation that interferes with the accuracy of confirming valid suspicions regarding food poisoning and water contamination.  A panic attack, also called an anxiety attack, is a discrete period of intense subjective anxiety accompanied by physical symptoms such as palpitations, shortness of breath, sweating, tremor, nausea and fears of dying, having a heart attack, or going crazy with a strong tendency to sabotage well-intended efforts.  A three day panic attack followed by up to six month of recovery from severe mental illness is indicative of topical exposure to dimethoxymethylamphetamine (DOM) that is not washed off.  Dimethoxy-methylamphetamine (DOM) known as STP that is 80 times more potent than mescaline, is responsible for a large number of “bad trips”, and the usual illegal dose of about 10 mg produces a reaction that may last 2 or 3 days.  The abuser probably believes the reactions will last forever, a state of normality is lost, thereby producing a panic effect, which often results in a bad decision which often prolongs the severe mental illness for 6 months  (Elvin-Lewis ’77: 405, 407,  408, 411, 410) at which time the sane victim is customarily involuntarily subjected to psychiatric hospitalization.  Schizophrenia can be a lifelong illness that usually begins in the teen years or the twenties.  The syndrome consists primarily of psychotic thoughts such as delusions (false beliefs), hallucinations (false perceptions) and paranoia, although there are often disturbances in a person’s emotions and behavior as well.  Some clinicians apply the word “delusional disorder” if the delusion could have some basis in reality, such as a belief that one is being poisoned or followed.  Some people apply the term “schizoaffective disorder” if there is pronounced alteration in mood, such as depression (Drummond ’00: 8, 10, 11, 12, 13).  
The syndrome of obsessive-compulsive disorder (OCD) is characterized by time-consuming intrusive unwanted thoughts (obsessions) such as fears of contamination or a desire to have things in a certain order, and repetitive behaviors (compulsions) such as hand-washing.  Improvements of symptoms with medicines like Prozac and Luvox have recently led to theories that stress a biological abnormality.  However, recent work suggests that the exacerbations of the symptoms of some children with OCD may be related to infection by the streptococcus bacteria.  These researchers suggest that people with OCD may benefit from prophylaxis with antibiotics.  
The syndrome of bipolar disorder was first noticed in the 1800s.  It was given the name manic-depressive illness because extended periods of depression, with its attendant lethargy, dysphoria, hopelessness, tearfulness, poor appetite, and suicidal thoughts, alternate with extended periods of manic symptoms of elation, grandiose thinking rapid speech, accelerated thoughts and hyperactivity.  Sometimes manic thinking can include hallucinations and delusions.  Bipolar disorder, formerly called manic-depressive disorder, is characterized by wide swings in mood.  Most of the time patients experience euthymia, when mood, thoughts, energy and outlook are normal. During manic periods, however the patient may feel euphoria, with their mind full of ideas about how wonderful they are and all the great things they will do.  Their thinking may go so fast that other people can’t keep up.  They may talk rapidly without stopping have boundless energy and sleep little.  The effects of mania may seem beneficial if symptoms are mild, th thinking, energy and enthusiasm may lead them to start projects and carry them through more effectively than if you weren’t manic.  Many people begin successful businesses driven by manic thinking.  More often, however, judgment is significantly impaired by manic thinking, disrupting relationships, work environments, and financial well-being. As much as one may enjoy feeling manic, one may feel ashamed by their behavior during a manic episode when it is over.  At times they may experience depression.  When depressed, thoughts are slowed, you have no energy, you have no plans, and you may feel hopeless about the future.  Suicide is real risk if you are depressed and have bipolar disorder.  Bipolar disorder occurs equally in men and women in about 1.5 percent of the population.  Although stress may play a role in the precipitation of any individual episode of mania or depression, it is not thought to cause the disorder itself. Caffeine, alcohol and other recreational drugs cause insomnia as well as many medication used for the relief of asthma and colds contain stimulants like albuterol (Proventyl, Venolin), metaproterenol (Alupent), terbutaline (Brethine), and pseudoephedrine (Sudafed) can produce insomnia, and people with bipolar disorder are very sensitive to them and to many treatments for mental illness, which profoundly disrupt their sleep and mood (Drummond ’00: 75).  
The Diagnostic and Statistical Manual (DSM-IV), the standard diagnostic manual for psychiatrists, recognizes five subtypes of pervasive developmental disorders (PDD).  In autistic disorder, the main deficit is impaired social interaction and communication.  There is a reduced repertoire or activity and interests, a rigid adherence to specific nonfunctional routines or rituals, and motor mannerisms such a flapping of the hands.  It is most common in males.  There is severe impairment in social interaction in Asperger’s disorder, but there are not delays in cognitive functioning, age-appropriate self-help skills, and curiosity about the environment.  Language is not delayed, but there may be alteration sin the rate and rhythm of speech.  There can be excessive involvement and preoccupation with odd interests.  The label of childhood disintegration disorder is given to children who develop normally for the first few years but then lose their ability to communicate and interact appropriately with others.  They also have repetitive patterns of motor behavior.  Rett’s disorder occurs exclusively in females. It is characterized by a few months to a year or two or normal development followed by slowed head growth, a loss of hand skills with subsequent development of repetitive hand-washing or hand-wringing, a gradual loss of interest in the social environment, impaired gait and trunk movements and a severe impairment in language development.  Some children have combination of deficits that do not fit precisely into one of these four and are given the label of pervasive development disorder not otherwise specified (Drummond ’00: 94).  Attention Deficit/Hyperactivity Disorder (ADHD) has been known for many years, that some children, primarily boys, have pronounced difficulties with inattentiveness, impulsivity and hyperactivity.  Parents and professionals disagree on whether the syndrome of ADHD even exists, and, in fact there are no reliable diagnostic tests (Drummond ’00: 8, 10, 11, 12, 13).    
For centuries many different societies have confined people to asylums when they were alleged to be psychotic.  One goal was to protect the person from harming himself or anyone else.  A less laudable goal was to separate mentally ill people from “normal” society.  Outlandish treatments like lobotomy and insulin shock therapy were tried earlier in the twentieth century, but they actually caused more harm than good.  The initiator of the frontal lobotomy or leucotomy, Antonio Moniz, was awarded the Nobel Prize for his discovery in 1949, his procedure, which was accompanied by a personality change and made people resemble automaton, has since been abandoned (Venzmer ’72: 341).  Electro Convulsive Therapy (ECT) was widely used in the 1950s and ‘60s when it fell out of favor because of its abuse by the psychiatric profession.  It has undergone a resurgence of popularity in recent years, as hospitalization have gotten shorter and people look to the quick improvement it can provide.  Although ECT is effective, it causes pronounced memory problems and its effects are transitory.  Although the process of ECT is no longer as barbaric as the image of Jack Nicholson being shocked in One Flew over the Cuckoo’s Nest, it is dehumanizing (Drummond ’00: 78, 115, 116).  Physical and mental abuses were rampant in many institutions.  The number of people confined to mental hospitals rose until the middle of the twentieth century and has subsequently declined from around 600,000 to less than 200,000 today.  All private psychiatric hospitals and state mental institutions have been condemned and patients referred to outpatient treatment or community mental health shelters.  After a century of deinstitutionalization the entire psychiatric medical specialty and civil commitment proceeding must be terminated.  Licensed social workers are much more professional in their psychotherapy and support of poor and mentally ill clients, than psychiatrists or psychologists. Medical doctors and government subsidies need to refer their mentally ill patients to independent licensed professional social workers.  
In Washington v. Harper 494 US 229 (1990) the U.S. Supreme Court held that “a person could be institutionalized if they were a harm to themselves or others, or extremely destructive to the environment”.  In Olmstead v. LC 527 US 581 (1999) the Supreme Court held equal opportunities for individuals with disabilities was protected from discrimination under 42USC(120)(IV)§12132 of the American with Disabilities Act (ADA) that states, “no qualified individual with a disability shall, by reason of such disability, be excluded from participation in or be denied the benefits of the services, programs, or activities of a public entity, or be subjected to discrimination by any such entity.” On June 18, 2001 President Bush signed E.O. 13217 Community Based Alternatives for Individuals with Disabilities to (1) commit the United States to community based alternatives for individuals with disabilities (2) community programs foster independence (3) unjustified isolation or segregation through institutionalization is prohibited (4) states must take responsibility to place people with mental disabilities in community settings (5) states must ensure that all Americans have the right to live close to their families and friends, to live independently, to engage in productive employment and to participate in community life.  As we go forward, there must be no more concessions to homicidal outpatient therapy in the century-long struggle to terminate all psychiatric hospitals but forensic hospitals.  Social Security and SSI provide for the mentally ill and Medicare and Medicaid payments for mental health and psychiatry must be transferred to culturally competent social workers upholding the Mental Health Bill of Rights the finest patient bill of rights ever codified at 42USC(102)IV§9501 and restated 42USC(42)II§10841.
Although many psychiatric hospitals were closed down psychiatric drugs have managed to gain FDA approval to poison the population.  Today antipsychotics and sleep aids are the leading cause of fatal drug overdose, while childhood stimulants, antidepressants and selective-serotonin reuptake inhibitors (SSRIs) are around fifth (Bronstein et al ’11) not including opiates.  The extra-pyramidal side-effects of antipsychotic drugs, other than Risperdal (Risperidone), that did not exhibit neuromuscular side-effects in clinical trials, are treated within minutes, with just one dose of benztropene mesylate (Cogentin) that was withdrawn from the market.  The FDA wrote to inform the public the antiviral Amantadine (Symmetrel) is indicated to treat the neuromuscular side-effects of antipsychotic drugs; so often exhibited by people released from psychiatric hospitals and try to reverse the rise in autistic disorders, in one dose, half for children and one-quarter for infants.
Two trends contributed to the rise of the Biological Model and the “chemical imbalance” theory.  First, starting in the 1950s, medications were developed that were perceived by cruel institutional psychiatrists conducting illegal experiments on prisoners, to improved specific symptoms of many psychiatric illnesses.  The first was Thorazine, which decreased the intensity of the hallucinations and delusions of people suffering from schizophrenia.  Drug companies then developed and marketed medicines that treated other psychiatric problems.  Benzodiazepines like Valium and Xanax decreased anxiety.  Tofranil and Elavil, first marketed in the 1960s and Prozac, Zoloft, and Paxil released in the 1980s helped millions of people with depression.  It then appeared that the effect of Thorazine was due to its ability to block the effects of dopamine, a neurotransmitter important to brain function.  This gave rise to the theory that schizophrenia was caused by an excess of dopemine, commonly termed the dopamine hypothesis.  Lithium fixed the highs and lows of Bipolar Disorder, which perhaps was caused by a periodic excess or deficiency of a brain chemical. In the 1950s, ‘60s and ‘70s many people believed that stress put on children by parents caused schizophrenia.  Some believed that the “schizophrenogenic” mother was the source of the problem and that schizophrenia is a “psycho-spiritual” crisis that calls for psychotherapy not medications (Drummond ’00: 6, 14).  
There was a 10 to 30 percent chance of developing a permanent case of tardive dyskinesia after using a standard antipsychotic for more than a year.  In recent decades, “atypical” antipsychotics have been developed with lower rate of permanent tardive dyskinesia but sadistically designed to produce extra pyramidal symptoms with so little as one regular daily dose that must be gradually achieved with blood level tests while detained in a psychiatric hospital.  Extra pyramidal symptoms leave the passive observer with the impression that the extremely anxious mental patient was smiling but closer observation and interview will reveal that the patient is exquisitely tortured by a nervous tic that won’t go away, like tardive dyskinesia, and this is strangely interpreted by sadistic psychiatrists and negligent neurologists, as healthy, although the condition has the potential to contribute to the Parkinsonian death rate, the 15th leading cause of death, and is very painful until treated.   As new atypical antipsychotics penetrated the market, in 2008 one child in 88 received a diagnosis pervasive development disorder, known as autism spectrum disorders, by age 8, compared with about one in 110 two years earlier. The estimated rate in 2002 was about one in 155.  

The good news is that these Parkinsonianlike side-effects could be neutralized with one tablet of benztropine (Cogentin), that is no longer sold, and the drugstore prefers today – one dose of Amantadine (Symmetrel), that also has antiviral properties of benefit to everyone and maybe the increase in autism disorder diagnosis can be reversed with one dose of this drug. The Food & Drug Administration (FDA) reassures the public of the safety and effectiveness of this drug to treat extra pyramidal symptoms caused by atypical antipsychotic medication that were previously treated within minutes with one dose of benztropine mesylate (Cogentin).  Amantadine (Symmetrel) can be purchased online in a month from Generics-discount.com or procured from the emergency room and no physician treating a neurological or development ailment should fail to try one dose, in case the neurotixicity is caused by exposure to antipsychotic or ADHD stimulant drugs - see if the patient is cured in ten minutes.  Of all the antipsychotics Risperidone (Risperdal) is the only one tends to cause no potentially deadly sedation or muscular side-effects.  No antipsychotic drugs have been approved by the Food and Drug Administrtion (FDA) for the treatment of children (Drummond ’00: 97).  Care must be taken when patients are withdrawing from antidepressants, violent outbursts are common and in at least one case in the 1970s a lady not only killed her mother but was perversely awarded a settlement against the drug manufacturer (Moore ’98).
Prescription psychiatric medicine, neuroleptics; hypnotics (sleep aids) and antipsychotics are the most frequent cause of fatal drug overdose reported to Poison Control Centers, and childhood stimulants and antidepressants the fifth.  Prescription opiates overdose deaths are not reported to the Poison Control Center and since 2001 have increased tenfold from half to five times more than antipsychotics and hypnotics. A hypnotic is a drug that produces sleep, a sedative is one used to relieve tension and anxiety.  The most commonly used hypnotics and sedatives are the barbiturates, all derivates of barbituric acid (synthesized from malonic acid and urea), all are almost insoluble in water, consequently pass readily through the blood-brain barrier.  Sleep aids are ranked with antipsychotic drugs as the leading cause of fatal drug overdose.  After alcohol barbiturates are the next most widely used depressant.  About 10 billion sedative doses are manufactured each year in the United States.  Each year, at least 10 million Americans consult physicians about their sleep, and about half of them receive prescriptions for sleeping pills.  A survey by the National Institutes of Health conducted in the 1970s revealed that 17 percent of the total population was bothered greatly by insomnia, and among older people the percentage was even higher, with one out over four people over the age of 60 reporting serious sleep difficulties (Chopra ’91: 2).  Barbiturates are all synthetic compounds derived from barbituric acid, which is a combination of urea and malonic acid.  Barbiturates, commonly known as sleeping pills, produce all degrees of depression, ranging from mild sedation to coma.  They depress brain function, and in large doses the rhythm of respiration.  The fatality rate is higher for barbiturates than any other type of addition (more than 3000 barbiturate suicides per year, or 20% of all suicides in the United States, and more than 1500 deaths from accidental poisonings).  Alcohol potentiates the barbiturates, the two depressant are synergistic and the practice of using both undoubtedly accounts for the unusually high number of accidental self poisonings and death from respiratory depression (Elvin-Lewis ’77: 435, 436, 437, 438).  
Tranquilizers depress the central nervous system, relive tension and anxiety and sometimjes relax the skeletal muscles.  The minor tranquilizers, meprobamate (Miltown, Equanil), chlordiazepoxide (Librium) and diazepam (Valium) have effects so similar to the barbiturates that distinction is difficult.  The major difference is that minor tranquilizers produce a little less sleepiness and interfere less with motor activities than do the barbiturates.  The major tranquilizers belong to a group of derivates of phenothiazine, a drug synthesized in the last century but not developed until the 1950s.  They are used from treating patients in acute or chronic psychoses, especially schizophrenia, which includes about 50% of the mental patients in North America.  The drugs can be administered to calm the violent, the hyper-excited, and the fearful sufficiently to render them receptive to therapy.  For example, the wide use of chlorpromazine for treating the schizophrenics, replacing insulin and electroconvulsive therapies, had reduced the population of mental hospitals in the United States from a peak of more than 550,000 patients in 1955 to 338,000 in 1970 (Elvin-Lewis ’77: 439).  
Stimulants are a class of medications named for their effect on a person’s level of alertness, often appears to have a calming effect on people with ADHD for eight hours, although many people believe they are not as effective as the standard preparations.  Most people notice few day-to-day side effects.  There is a mild appetite suppressant effect, but weight loss in an otherwise healthy person is minimal.  Stimulants worsen tics seen in Tourette’s disorder and can cause them on their own and most professionals believe that the presence of Tourette’s in the patient of the patient’s family precludes the use of stimulants, and that stimulants should be stopped if tics appear.  Children may experience slight growth retardation.  Periodic holidays from the medications, such as over the summer, can minimize this.  Stimulants can be abused for the euphoria they sometimes induce.  Dextroamphetamine probably causes the strongest effect, then methylphenidate, and there is a minimal effect with pemoline.  Stimulants can worsen and even cause psychotic thinking and manic episodes.  Anti-hypertensives are generally used to treat hypertension in adults, clonidine and guanfacine have also been shown to help some people with ADHD.  They are most useful to modulate mood and activity level in children who are hyperactive and explosive.  They have little effect on attention, but can be used in people with a personal or family history of tics.  They are perhaps most useful as an augmentation to stimulants.  The main side effect of anti-hypertensives is sedation.  Stimulants should not be administered to someone with psychotic symptoms (Drummond ’00: 71, 72).  The ability of Ritalin to suppress rowdy behavior in children is much more consistent than, for example, the effects of Prozac among the depressed.  Enthusiasts for drug treatment often claim hyperactivity in children is a biochemical imbalance, apparently corrected by Ritalin, but this theory has not been established by scientific evidence.  The first concern about Ritalin is serious or irreversible side effects.  The best documented problem is a form of brain damage called Tourette’s syndrome.  It causes tics, twitching and abnormal sounds or movement, sometimes of a bizarre nature.  In one study of 122 children taking Ritalin 12 has tics or abnormal movements and one child with permanent brain damage.  In another study 76 percent of boys had subtle and transient tics.  The most common side effects in another Ritalin study were loss of appetite in about 40 percent, insomnia in 20 percent and stomachaches in 20 percent (Moore ’98: 22, 23).  
Benzodiazepines are named for their chemical structure, benzodiazepines are frequently used for the acute symptoms of anxiety because they are very effective and work within an hour but they are addicting.  They can be used intermittently, an attribute that some people find attractable.  Immediate side effects include sedation, poor physical coordination, and memory impairment.  Daily use for months can dull emotions, impair cognitive skills and contribute to depression.  Even if benzos help initially, learn and use alternative methods of managing anxiety to get off of them when not stressed.  Selective Serotonin Reuptake Inhibitors (SSRIs) are named for their action in the brain and initially marketed for depression, SSRIs have proved to enormously helpful for people with different syndromes of anxiety.  They need to be taken every day and generally take some weeks to become effective, so they are not useful for acute anxiety.  Their day to day side effects are minimal in most people, although some people experience fatigue and a few become agitated.  Most people notice decreased sexual drive and impaired sexual response.  Tricyclic Antidepressants (TCAs) are named for their chemical structure.  TCA are effective for some forms of anxiety.  They need to be taken every day and generally take some weeks to become effective, so they are not useful for acute anxiety.  They have been supplanted by other drugs, notably the SSRIs, because of their tendency to cause weight gain, dry mouth, constipation, sweating and light-headedness due to low blood pressure.  
Monoamine Oxidase Inhibitors (MAOIs) are named for their action in the brain.  MAOIs are very effective.  They must be taken every day, and they take weeks to become effective.  Common side effects include weight gain, dry mouth, insomnia, impaired sexual response, and light-headedness due to low blood pressure.  Their most troubling side-effect is the potential to cause a stroke if you ingest adrenaline or adrenaline-like substances.  MAOIs can be used only with a fairly strict diet that avoids food or medicines that contain adrenaline or adrenaline-like substances.  These include cough and cold medicines and a variety of food products such as aged cheese and processed meats.  MAOIs need to be used with extra caution.  At low doses, may people are able to use selegiline without rigorous adherence to the diet.  Low doses are often not effective for depression, however.  Buspirone is sometimes used in chronic anxiety.  Daily doses for week are required for effectiveness.  Common side effects include nausea, dizziness and drowsiness, although most people are not significantly bothered by side effects, it is however used infrequently because it has not proven helpful for most people with anxiety.  Trazodone was initially marketed as an antidepressant.  Its usefulness in depression is limited because of the marked sedation people experience, but some people find the sedative quality helpful in reducing their anxiety.  Gabapentin has been used to prevent seizures in some people.  It causes pronounced sedation, and some people have noticed a decrease in their level of anxiety (Drummond ’00: 97).  

When the manufacturer Eli Lilly claimed Prozac was mostly free of side effects, the FDA immediately objected.  Such claims were inconsistent with the product labeling that states 15% of the patients in clinical trials discontinued due to adverse experiences.  The FDA demanded that Lilly stop making such unfair claims.  In fact, the label disclosure statement shows that Prozac has been linked to an astounding 242 different side effects, including 34 different medical problems in the genital and urinary tract alone.  Over a ten-year period Prozac was associated with more hospitalizations, death or other serious adverse reactions reported to the FDA than any other drug in America.  Two similar drugs for depression, Paxil and Zoloft, are of similar toxicity. 20 Unusually toxic drugs are drugs that are linked to more than 50 different side effects.  To meet the unusually toxic test, these many adverse effects must also occur so frequently that at least 10 percent of the patients discontinued the drug during testing.  This claims Prozac, Zoloft, and Paxil.  Each causes more than two hundred different adverse effects and is discontinued by about 15 percent of patients (Moore ’98: 32). 

Addiction to psychoactive drugs is of epidemic proportions in the United States and around the world.  Tens of millions of people use alcohol, tobacco, opiates, marijuana, cocaine and amphetamines on a daily basis.  The use of these drugs disrupts the lives of people who use them and those around them.  It impairs friendships and functioning at work.  It is responsible for the loss of lives in traffic accidents and crimes.  It impairs physical and emotional health and costs billions of dollars in health-related injuries, illnesses and rehabilitation.  The most successful and most popular intervention for drug dependence is Alcoholic Anonymous (AA).  It is now a worldwide organization of self-help groups involving millions of people who meet regularly to help them avoid alcohol.  Many self-help groups have modeled themselves on AA – Narcotics Anonymous, Overeaters Anonymous and Gamblers Anonymous.  Other treatments used to treat drug dependence include individual and group psychotherapy, residential treatment and medication.  Treatment with medications is best undertaken as a part of a comprehensive plan to achieve and maintain sobriety (Drummond ’00: 99). 

Nearly thirty percent of the U.S. population smokes cigarettes and a small percentage in addition to that use pipes, cigars, and smokeless tobacco.  Regular use of tobacco is reputed to cause heart disease, lung cancer, mouth cancer, emphysema, and bronchitis, and causes several hundred thousand deaths each year.  Dependence on tobacco is partly due to the presence of nicotine, which produces slight changes in awareness and attention that some people find pleasing.  Nicotine produces physical dependence.  If smoking abruptly stopped, the withdrawal from nicotine can cause depression, insomnia, irritability, restlessness, anxiety, difficulty concentrating, decreased heart rate, a craving for cigarettes and an increased appetite with weight gain.  The symptoms can begin within hours.  It is difficult to stop smoking after years of use.  Most people make multiple attempts before they are successful.  Many treatments have been tried to aid the effort to stop smoking.  Hypnosis and behavior modification have helped some people.  Use of nicotine gum or patches decreases the nicotine withdrawal symptoms, but the craving for cigarettes remains.  Recent studies have demonstrated that the antidepressant bupropion (Wellbutrin, Zyban) appears to help some people stop smoking.  Other antidepressants have not been shown to provide significant benefit (Drummond ’00: 103).  E-cigarettes may be useful. 

Alcoholics range from those who have a couple of drinks every day to those who regularly consume large amount to the point of intoxication, and experience adverse consequences to their health, relationships and employment.  Stopping alcohol use can be a difficult task.  The alcohol and the life you lead are intertwines in many ways, and abstinence will require major changes in how you spend your leisure time.  If you drink daily, you will probably go through a period of physical withdrawal, with symptoms of restlessness, tremor, anxiety and insomnia.  If your use has been heavy, you should not try to stop drinking abruptly on your own.  In addition to the unpleasant effects listed above, you may experience high blood pressure, rapid pulse, seizures, delirium tremens (DTs), hallucinations and other physical changes.  Benzodiazepines are often used during detoxification in order to prevent these serious complications.  Disulfiram is an alcohol-sensitizing agent that changes the way alcohol is metabolized by the body.  If you drink after taking it, acetaldehyde collects in your system as a breakdown product and produces a toxic reaction with symptoms of elevated pulse, low blood pressure, nausea, vomiting and headaches.  In a severe reaction there can be respiratory and cardiac impairments that lead to death. The intensity of the effect is proportional to the amount of disulfiram and alcohol.  Disulfiram is rarely used in the treatment of alcoholism.  Natrexone is an anticraving agent that blocks opioid receptors in the brain and was originally marketed for the treatment of narcotic dependence.  It has been subsequently shown to decrease the craving for alcohol in animals.  Studies on humans demonstrated a modest decrease in the rate of relapse.  Clinicians tend to be skeptical of Natrexone.  Benzodiazepines are helpful for the acute withdrawal symptoms of alcohol.  Some  people stay on benzodiazepines past this period, believing they maintain sobriety, and then become addicted to benzo’s.  

Opiates are drugs derived from the juice of the poppy plant, such as opium, codeine and morphine.  Synthetic opioids include heroin, hydrocodone (Vicodin), meperidine (Demerol), oxycodone (Percodan) and propoxyphene (Darvon).  The drugs bind to receptors in brain cells to produce drowsiness, pain relief and euphoria.  Opioid dependence has a deleterious effect on a person’s health, relationships and employment.  The best strategy is accomplished by achieving and maintaining abstinence.  This is best accomplished by an intensive program of counseling while stopping your use.  This may include an initial two-to four-week inpatient stay at a hospital or detoxification center, especially if there is simultaneous dependence on other drugs, such as alcohol and benzodiazepines.  Individual therapy and attendance at Narcotics Anonymous may be useful for many years until the person develops constructive way to manage uncomfortable feelings.  Medication may be useful to treat an ongoing psychiatric syndrome of anxiety, depression or mood swings, but no medications have been shown to improve the craving and dependency itself.  The physical symptoms that occur when opioids are stopped are very unpleasant, though not generally dangerous, and do not call for any major medical program of detoxification beyond simple tapering.  They include increased breathing, increased heart rate, sweating, goose bumps, runny nose, nausea, vomiting, abdominal cramps, tremors, hyperactivity and irritability over seven to ten days. Clonidine (Catapres) an antihypertensive agent has been used with some success in inpatient settings to minimize withdrawal symptoms.  It has not been successful when used in outpatient settings because of the side effects of lethargy, dizziness, and over-sedation and the ongoing availability of illicit opioids. An addiction to intravenous heroin requires a more intense approach.  The most common method of detoxification is a one-week to six-month treatment with methadone, which blocks withdrawal effects.  Methadone produces mild euphoria, but this effect wanes with regular use.  Whether methadone should be prescribed for extended periods is a matter of intense medical, psychiatric, legal and political controversy.  Detractors of methadone maintenance stress the importance of abstinence and a drug-free life and note the diversion of methadone into illicit uses.  Supporters point to the rather low 15 percent success rate of addicts who attempt abstinence on their own.  They also not the decrease in criminal behavior, improved physical health, decreased rate of HIV infection and increased employment in addicts who are maintained on methadone.  Methadone is available only in federally licensed clinics to people who have been addicted for at least one year.  Buprenorphine is an opioid with a relatively long half-life which has been shown to be as effective as methadone in reducing illicit opioid use, but is currently approved only as an analgesic (Drummond ’00: 103-104).  Fatal drug overdoses from methadone increased from around 500 in 1999 to 5,000 in 2006 and it is necessary to provide consumers with opiate antogonists that reverse potentially fatal respiratory depression such as injectable Narcan (Naloxone) or oral naltrexone
Many herbal remedies are used for anxiety.  They may be helpful for people who have only mild symptoms of anxiety and their effects are quite subtle.  Valerian and kava are the strongest of those listed. Kava should not be used for more than a few months because it causes a yellowing of the skin.  Valerian acts in a manner similar to benzodiazepines, and there is no documented evidence that it is habit-forming.  St. John’s wort can be helpful for mild depression, and there is a large study underway to investigate its usefulness in more severe depression.  There are reports that gingko may be helpful in some people (Drummond ’00:  63, 89). 5 HTP is a highly recommended and sold over the counter treatment for depression.  5HTP is a serotonin precursor and can help the body to make more serotonin and leave the available serotonin in synapses for a longer period of time, therefore directly affecting mood and warding off depressive symptoms.  5 HTP can also help with insomnia, agitation, fatigue and lack of motivation.  It is often helpful in chronic pain situations because it increases sleep needed for healing, improves mood and decreases sensation of pain.  Again 5 HTP should not be used with other antidepressant medications, especially selective serotonin reuptake inhibitors, or SSRIs. 5 HTP 100 mg two times daily.  SAMe can be helpful in the treatment of depression.  It acts as methyl donor and can help the body to complete and maximize its nerve connections in the brain.  SAMe has antioxidant activity therefore will help to reduce free radical damage in the body.  SAMe can help the body’s methyl metabolism improve, therefore functioning to increase energy, improve cognitive function and decrease pain.  SAMe has also been used to treat osteoarthritis, response tends to be noticed within the first month of use.  Insomnia, anxiety or mania states can be associated with overuse of SAMe.  Do not use SAMe with other antidepressant medications, especially selective serotonin reuptake inhibitors (SSRIs).  It may cause life-threatening symptoms (including agitation, tremors, anxiety, rapid heartbeats, difficulty breathing, diarrhea, shivering, muscle stiffness and excessive sweating).  SAMe dosage 400 mg daily.  
Holmes-Rahe Stress Scale
	Life event
	Life change units

	Death of a spouse
	100

	Divorce
	73

	Marital separation
	65

	Imprisonment
	63

	Death of a close family member
	63

	Personal injury or illness
	53

	Marriage
	50

	Dismissal from Work
	47

	Martial reconciliation
	45

	Change in health of a family member
	44

	Pregnancy
	40

	Sexual difficulties
	39

	Gain of new family member
	39

	Business readjustment
	39

	Change in financial state
	38

	Change in frequency of arguments with spouse
	35

	Major mortgage
	32

	Foreclosure of mortgage or loan
	30

	Change in responsibilities at work
	29

	Son or daughter leaving home
	29

	Trouble with in-laws
	29

	Outstanding personal achievement
	28

	Spouse begins or stops work
	26

	Begin or end school
	26

	Change in living conditions
	25

	Revision of personal habits
	24

	Trouble with boss
	23

	Change in working hours or conditions
	25

	Change in residence
	20

	Change in schools
	20

	Change in recreation
	19

	Change in church activities
	19

	Change in social activities
	18

	Minor mortgage or loan
	17

	Change in sleeping habits
	16

	Change in number of family reunions
	15

	Change in eating habits
	15

	Vacation
	13

	Christmas
	12

	Minor violation of the law
	11


Source: Gillanders’95: 15

In order to achieve a state of wellbeing we need to pay attention to our bodies’ basic needs – sleep, relaxation, good nutrition, physical exercise and a change in attitude to the factors in our lives that are creating negative stress reactions.  Diet is vitally important aspect of stress management (Gillanders ’95: 40).  Domestic stress is difficult for the patient.  Difficult marriages, disobedient or delinquent children, aging and inform parents, illness or death in the family and financial worries may be key factors in an exacerbation of illness. The Social Readjustment Ratings Scale, devised by the American doctors T.H. Holmes and R.H. Rahe, is a guide to assessing the potentially stress-inducing factors that may be affecting you at any particular point in your life.  The 41 positive and negative life events in the chart have each been assigned a value according to the amount of physical and/or mental adjustment required to cope with the event.  Those scoring more than 300 units in any one year may have a greatly increased risk of illness.  Bringing the score down to 150-299 reduces this risk by 30 per cent, while a score of 150 or fewer carries with it only a slight risk of illness.  Since individual responses to particular situations vary so greatly, you should regard your score as only a crude indicator of the way you are reacting to levels of stress. Many doctors today accept that 75 percent of illness is caused by stress related conditions.  Stress is not all negative.  It can be a very positive feature in our lives (Gillanders ’95: 16, 40). 

4.6 Sleep
Scientists discovered there are two different kinds of sleep in 1957.  One type, rapid eye movement (REM) sleep, is named for the distinctive shifting of the eyes that occurs.  Dreaming is almost entirely limited to REM sleep.  During REM sleep, the muscles are paralyzed and the body, virtually motionless.  The brain, however, is just as active as it is when you are awake.  The second type is termed non-REM sleep, during which rapid eye movements are absent.  Non-REM sleep is often very deep, involving both mental and physical inactivity.  In the past 37 years medical facilities devoted exclusively to sleep were established.  Most of the body’s vital signs are governed by circadian rhythm. Neurological and endocrine functions, for example, follow a twenty-four-hour cycle, as do temperature fluctuations, hormone and enzyme production, electrolyte excretion, and sleep/wakeful cycle . When researchers study human physiological characteristics over a twenty-four hour period, including measurements of the brain waves known as electroencephalography, or EEG, they find that four distinct states of consciousness, or psychophysiology, emerge.  These are: (1) Deep sleep, or delta sleep, during which most rest and restoration take place. (2) The dream state, also known as REM sleep because of the rapid eye movements that accompany it.  (3) Light sleep, which often takes up a majority of the time during the night, and which occurs after the above two periods have ended. (4) The waking state (Chopra ’91: 43, 5).  The International Classification of Diseases lists 88 sleep disorders.  If referred by a doctor a sleep center, the patient will spend one or two nights in the sleep laboratory to undergo a polysomnogram.  While sleeping a technician collects data using a polygraph a machine similar to the one used to perform lie detector tests .  Persons with daytime sleepiness may also require daytime tests called multiple sleep latency tests.  Testing is painless and without risk (Kavey '95: 5, 9, 12).  
Dreams are a controversial subject among sleep researchers.  Virtually everyone dreams every night, three, four, or five times a night in 5 to 45 minute discrete episodes. Drug use, prior sleep patterns, medical illness and other factors may alter the length, frequency and time of occurrence of dreams, but a truly dreamless sleep is unusual.  Most people will have four or five dream, or REM periods each night during which one or more dreams will occur.  REM stands for the rapid eye movement that occurs in dreaming sleep.  People only remember dreams if they awaken during the dream or shortly thereafter.  Thus, people who sleep soundly through their REM periods will have little or no dream recall.  Most people find even casual analysis of their dreams helpful in understanding themselves and solving problems of everyday life.  Stories of dreamers solving important problems in dreams are widely reported.  August Kekule, an eighteenth century chemist, discovered the structure of benzene during a dream.  Mikhail Tal, a former world chess champion, describes in his autobiography solving a difficult chess problem this same way.  Lucid dreams are particularly vivid and the dreamer can control the action as if awake.  Recurrent dreams usually reveal psychological issues that are interesting for the individual to ponder.  When entering the state of dreaming sleep, the muscles become paralyzed.  The sleep paralysis is very real, it protects us from acting out dreams when we sleep.  Even though we are asleep, we may have some awareness of this paralysis, which may cause our minds to create dreams in which we are trapped and unable to escape, one of the most common themes in recurrent dreams (Kavey '95: 33-35). 
“Oneirogens” (from the Greek oneiros meaning “dream” and gen meaning “creating”), which produce and also enhance dream-like states of consciousness. These herbs and roots have been used for thousands of years for prophetic divination through dreams, out-of-body experiences, and to consciously awaken during dream states.  Oneirogens represent only one specific class of entheogens that can be exclusively used for lucid dreaming.  The following legal psychedelics can be safely consumed having minimal effect on waking consciousness, and will only exhibit their effects when you fall into a natural state of sleep.  Calea zacatechichi (Mexican Dream Herb), Artemisa vulgaris (Mugwort) contraindicated for use during pregnancy, Heimia salicifolia (Sun Opener), Celastrus paniculatus (Intellect Tree), Silene capensis (Zhosa Dream Root), Nymphaea caerulea (Blue Lotus), Asparagus racemosus (Tian Men Dong) adaptogenic, and Entada reheedii (African Dream Bean) (Sol '17).  
Galantamine has emerged as the lucid dreaming pill after being patented by LaBerge, S. Substances that enhance recall and lucidity during dreaming, United States Patent Application 604138 (LaBerge '03) in 2004.  Galantamine is found in the natural world in many plant sources, including the common daffodil (Narcissus pseudonarcissus). Today, it is used commercially as an extract derived from red spider lily (Lycoris radiata), the Golden spider lily (Lycoris aurea) or from the Snowdrop plant (Galanthus nivalis). The resulting compound is galanthamine hydrobromide. Galantamine and its derivatives was approved by the FDA in 2001, and is largely used as a memory-improvement supplement for sufferers of Alzheimers disease and mild dementia.  Only recently has the substance been used as an oneirogen, or a dream enhancing supplement.  Galantamine keeps acetylcholinesterase from breaking down acetylcholine, temporarily leading to increased memory function, dream recall and lucidity.  As early as 1975, dream researchers found out that acetylcholine and its inhibitors are somehow involved with dream sleep (Amatruda et al '75). High acetylcholine levels in the brain was associated with the prevention of memory loss, which is why it appears to be effective in treating Alzheimers. The compound acts immediately to increase the duration of REM sleep, and the dream state is made more structurally sound (Riemann et al '94).  
There “was also associated with a significantly elevated frequency of sleep paralysis and a 40% increase in estimated time awake during the night”.  Sleep paralysis is a parasoma that can be very nightmarish if you have never experienced it before. Essentially, one remains aware during the transition into sleep onset and/or REM sleep while the body undergoes muscle paralysis.  The following medical issues have been documented to be irritated or worsened by the use of galantamine: asthma, lung diseases, epilepsy or history of seizures, heart problems, including slow heartbeat or heart murmur, kidney and/or liver problems, stomach ulcer, and urinary tract problems.  Taken orally, the galantamine supplement is active and at full strength within an hour of ingestion. The half-life is about 7 hours.  Recommended dosage for dream enhancement is on the low side: 4 – 8 mg. (Alzheimer’s patients, on the other hand, often take 12mg or more a day) (Toro '07).  Sleep paralysis poses an academic stroke risk.  Lucid dreams are traditionally considered a bad omen. There is reason to believe that galantamine and, to a lesser or greater extent, other oneirogenic herbs and entheogens pose a stroke risk that requires review.  Drugs with anticholinergic properties and which cross the blood/brain barrier, such as atropine, benztropine (Cogentin) and trihexyphenidyl (Artane) counteract the effects of galantamine  (LaBerge '03).  Galamantine is thought to induce dreams by acting as a monoclonal antibody that brings fat to the synapses of the brain causing vivid, lingering dreams in healthy individuals who occasionally suffer sleep paralysis and stroke in the immunocompromised. Atropine and pralidoxime DuoDote® is recommended to treat sleep paralysis, ischemic and hemorrhagic strokes caused by galamantine, organophosphate poisoning and nerve gas.  
 
Most people need between six and nine hours of sleep a night and sleep an average of 7.5 hours a night.  There are long sleepers and short sleepers, one must feel rested.  The most common symptom of poor quality sleep is sleepiness during the day.  This can cause people to doze at the wheel, at work or in other inappropriate places.  People with severe sleepiness may have a sleep disorder, such as sleep apnea or narcolepsy.  A person with narcolepsy experiences uncontrollable sleepiness during the day.  The individual may sleep awhile and awake feeling refreshed, but sleepiness returns an hour or two later.  The most common cause of daytime sleepiness is not getting enough sleep.  A little drowsiness in the afternoon is normal, more than that suggests a sleep disorder.  Mild to moderate sleepiness or symptoms of depression, irritability or low energy could also signify something is wrong with sleep.  There is nothing normal about falling asleep when wishing to stay awake.  Older people should understand that increased daytime sleepiness is not simply a normal part of the aging process.  A person with sleep apnea may experience may pauses in breathing in a single night.  Each time a breathing pause occurs, the sleeper is briefly awakened, making sleep extremely fragmented.  Loud uneven snoring is the main complaint in sleep apnea.  Such poor quality sleep inevitably produces daytime sleepiness.  Simple techniques to reduce snoring are avoid alcohol, lose weight and sleep on your side.  The standard surgical procedure performed on the upper airway to treat snoring is UPPP (uvulopalatopharyngo-plasty).  Fleshy folds of extra tissue in the throat are removed, which opens breathing passages.  Unproven laser surgery is outpatient.  A device called a mandibular advancement oral appliance produces a shift in position that makes snorers quieter.  
Sleep deprivation is the most common sleep disorder.  The effects of sleep deprivation include poor decision-making, mistakes, and low work efficiency that is actually due to sleep deprivation might be attributed to lack of ability or motivation.  Many industrial accidents such as the nuclear reactors at Three Mile island and Chernobyl and the Challenger space shuttle disaster were due in part to sleep loss.  Many of the fatal car and truck accidents that occur each year are due to drivers falling asleep at the wheel.  The best strategy is to schedule a regular sleep period and stick to it as closely as possible.  The impact of insufficient sleep too great to nonchalant about.  Napping can help, a short snooze can often restore much needed energy.  However, too much napping may end up doing more harm than good. During a long nap deep stages of sleep can be reached from which a person wakes up cranky and more tired than when starting.  Worse still by napping one is robbing oneself of a good night's sleep – too much sleep during the day will keep one up all night.  If naps are necessary, keep it short.  A 15 to 20 minute nap will help one feel refreshed without throwing off the body's sleep rhythm or causing insomnia at night.  Don't sleep late on weekends.  Staying up a few hours past weekday bedtime should cause on ly minor problems, but avoid staying up until 4:00 or 5:00 am or pulling “all-nighters”.  Even if out late, try to get up at a time close to the usual time of waking.   Do not sleep more than two hours beyond the time usually awakening or it will be difficult t recover before the work week begins.  Avoid making up for lost sleep with long afternoon naps.  One is better off enduring a small amount of sleepiness on the weekends than suffering through an entire week with severe sleepiness and insomnia (Kavey '95: 47, 48, 50, 51).
On average, people who have even two cups of coffee a day spend a longer time trying to get to sleep.  They may also awaken more often during the night.  One or two cups of coffee in the morning is fine.  If you can sleep despite an evening cup of coffee you are too tired.  Coffee lightens sleep.  Overuse of caffeine can start a cycle of poor sleep, tiredness in the day.  Caffeine's effect can last six hours, so try not to have any within six hours of bedtime.  Regular tea and cola contain caffeine, and some over-the-counter medications have large amounts of caffeine that can also reduce the quality of sleep.  The amount of caffeine is counted in milligrams: Beverage: brewed coffee 100-150 mg per cup, instant coffee 85-100 mg per cup, tea 60-75 mg per cup, decaffeinated coffee 2-4 mg per cup, and cola 40-60 per glass.  Prescription drugs: Cafergot 100 mg per tablet, Darvon compound 32 mg per capsule, Fiorinal 40 mg per tablet.  Over-the-counter pain relievers: Anacin, Bromo-Seltzer, Vanquish 32 mg per tablet, Maximum Strength Midol 60 mg per tablet, Excedrin 65 mg per tablet, Pre-Mens 66 mg per tablet.  Over-the-Counter Cold Pills 30 mg per capsule.  Over-the-Counter stimulants: NoDoz (two strengths) 100 or 200 mg per tablet, Vivarin (two strengths) 200 or 200 mg per tablet  (Kavey '95: 37, 38).
Depression can cause poor sleep and poor sleep can cause depression.  Problems getting to sleep, sleeping too long and waking frequently during the night, especially between 3:00 and 5:00 am are also  symptoms of depression.  Symptoms of anxiety include a racing heart, sweating palms, shortness of breath, muscle tension and irritability.  Racing thoughts or inability to relax can cause insomnia.  Insomnia is a common response to stress  One-type of mood-disorder, manic-depressive disorder, now known as bipolar disorder, can produce an extreme form of insomnia in which the individual sleeps only four hours each night, or less.  This sleeplessness is associated with an exaggerated and potentially harmful sense of euphoria rather than sadness.  Signs of depression are change in appetite or weight, stomach upset, headaches, vague aches and pains not related to illness, fatigue or shortness of breath unrelated to exertion, self-criticism and lack of self-esteem, memory problems, mood swings, loss of interest in sex, feelings of resentment and anger, loss of motivation and thoughts of suicide or suicide attempts (Kavey '95: 13, 14).
Every year, 6,000 infants in the United States die as a result of terrifying yet unexplained phenomenon sudden infant death syndrome (SIDS).  Babies who seemed perfectly normal and healthy are found lifeless in their cribs.  SIDS remains the second-leading cause of death among children younger than one year old. Doctors advise that infants be placed on their backs to sleep.  When a child sleeps face down the carbon dioxide exhaled can be trapped in the bedding or pillow.  The soft pillows, blankets, and mattresses commonly use din infants bedding seem to make this occurrence more likely.  For this reason experts recommend firm bedding for an infant younger than age one.  Produce are available to help the infant who rolls onto his stomach stay on his back or side.  Breast-feeding and prenatal care appear to reduce the chance SIDS will occur.  Avoid keeping the infant's room too warm and do not smoke around an infant (Kavey '95” 73).
To help toddler sleep better give them a special helper called a transitional object.  The transitional object, usually a blanket or stuffed animal, eases the way for a child to separate from his parents, especially the mother.  Soft and fluffy objects convey a sense of physical warmth and closeness.  These comforts are especially important at nighttime when the child is falling asleep or when awakening during the night.  As a rule, a child take the object with them wherever they go.  The child will develop an attachment to tit that they have for nothing else.  A toddler must learn to fall asleep without the physical presence of a parent.  Also when children awake in the night, they must learn to return to sleep without calling for their parents each time.  Allowing a child a rare night up past their regular bedtime is generally harmless.  However, when a child repeatedly puts up a fight at bedtime, something must be done.  Children require more sleep than adults, as much as 10 to 12 hours, and an earlier bedtime is essential to their physical and mental health.  While most children require 10 to 12 hours of sleep, sleep needs can vary.  Sleep needs can change as well.  A child who was once an 11 hour sleeper may require only nine hours are age seven or eight.  Insisting the child go to be at 7:00pm when she will not fall asleep until 9:00 just creates problems.  Don't let schoolchildren sleep late on weekends.  Children should not go to bed directly after they have watched a scary movie, played wildly or eaten a large meal.  Avoid giving kids caffeine in the form of chocolate or cola before bedtime.  It is not a good idea to use sleeping pills in children.  Most parents recognize the importance of the period just before bedtime.  This important activity is usually referred to as “tucking the child in”.  Despite the differences in children, there is among them an almost universal love of books and music.  Reading to a child often helps induce sleep.  Most children repeatedly ask for one or two favorite books at bedtime.  Singing a lullaby is a wonderful method to put a child to sleep and establish a parent-child bond (Kavey '95: 70-72).
A nightmare is a very frightening or disquieting dream.  When children have nightmares it usually requires a parent's comfort.  Nightmares get less and less frequent as children get older and should occur only very occasionally by adolescence.  Frequent nightmares in any age groups may suggest overwhelming stress or problems.  Antidepressant commonly cause bad dreams.  In children, nightmares should be distinguished from night terrors.  Night terrors are similar to sleepwalking in that the dreamer is half awake and half asleep.  But instead of walking around the child screams.  Children usually outgrow them by adolescence. (Kavey '95: 33-35).  Children sleepwalk with their eyes open and can see objects around them.  Nevertheless, they may misinterpret what they see.  When sleepwalking occurs only occasionally and does not involve vigorous behaviors, it is not considered abnormal.  Waking a sleepwalking child is not dangerous.  However a child who awakens suddenly in strange surroundings will become frightened and confused.  Since it is usually unnecessary to wake the child, let the sleepwalking continue.  Most times, you will be able to gently take your child by the hand and lead them back to bed.  They will probably have no memory of the episode in the morning.  Overcoming fear of the dark and other childhood fears is an important part of growing up.  A child may have worries related to family matters, such as fear of being abandoned following separation or divorce, or they may simply be afraid of the dark.  A nightlight makes it easier to walk through the bedroom should they need to get up at night (Kavey '95: 74, 76-78).  Sleepwalking in children is very common during the deepest part of the non-dreaming, non-REM sleep, when the brain is strangely half awake and half asleep.  Adults do not normally walk in their sleep and when they do it occurs during the dreaming, or REM, phase of sleep and is called REM behavior disorder whereby the patient attempts to act out their dreams.  Lock bedroom windows, remove sharp objects from bedside and restrict access to stairs and other hazards. A consultation with a doctor is probably advisable for anyone older than 14 years of age who sleepwalks (Kavey '95: 7, 9, 12, 15, 16, 24, 25).      
Excessive urination at night (nocturia) is a common symptom of several conditions, including diabetes.  In men, an enlarged prostate gland is very often the problem.  In women, urinary tract infections frequently cause nocturia.  Drinking alcohol, coffee and tea in the evening can be a factor in nocturia.  Too much bright light can make it difficult to return to sleep.  Reflux is most apt to occur when lying down and because we generally sleep in a horizontal position reflux is most common at night.  There are many causes of reflux but all involve the backward movement of partially digested food from the stomach.  The contents of the stomach, which are highly acid leaks past the valve that separates the stomach from the esophagus. While the stomach has a special lining that protects it from the strong acid, the esophagus does not.  Avoid alcohol, spicy foods, chocolate, peppermint, coffee, control weight, manage stress, do not eat heavy meals within three of going to bed, and do not lie down after eating.  Raise the head of the bed to keep stomach acids down (Kavey '95: 17, 19).
Hunger is a definite cause for insomnia.  Getting up in the middle of the night to fix a sandwich can also make getting back to sleep a chore.  The solution is simple: have a light snack about 30 minutes before retiring.  Monosodium glutamate (MSG) has been associated with insomnia.  Also avoid anything that might contain caffeine, such as soda, tea, coffee and chocolate.  Alcohol does not help get to sleep.  Fried and spicy food could produce heartburn that cause insomnia.  Studies have shown that heavy smokers are at greater risk of insomnia than nonsmokers.  It takes them significantly longer to fall asleep, and they experience many more awakenings during the night.  Withdrawal symptoms for heavy smokers kick in a couple hours after the last cigarette, so a smoker might get up at 2am and smoke a cigarette.  People who smoke an average of one pack a day are still awake for a larger percentage of the night than nonsmokers.  The act of quitting can disrupt sleep and when quitting it is more important than ever to establish a sleep schedule and stick to it.  A proper diet, easy on caffeine and regular exercise can help get a good night's sleep (Kavey '95: 39, 40).  Alcohol is possibly the drug most commonly used to promote drowsiness and enhance sleep, ahead of prescription and over-the-counter sleep aids.  It is true alcohol may help one to fall asleep more quickly.  Subjects in the sleep laboratory generally pass form wakefulness to light sleep faster after drinking a moderate amount of alcohol but this somnolence does not persist beyond the first few hours of the night.  Research studies have shown that withdrawal insomnia occurs. Sleep is actually worse during the second half of the night after consuming one or more pre-sleep drinks.  Thus, alcohol's early beneficial effects on sleep are more than offset by its later, sleep-disrupting effects.  Alcohol consistently makes snoring louder and may cause short pauses in breathing that awaken the sleeper.  When sleep is disturbed by abnormal breathing patterns, decreased alertness, fatigue and diminished mental sharpness result the following day (Kavey '95: 45).
Restless leg syndrome is a weird feeling in the legs and urge to keep the legs moving that can be maddening at bedtime, that can cause severe discomfort and insomnia.  The main symptom is a deep restless feeling in the calves and thighs.  Restless legs are often accompanied by periodic movements in sleep that occur at 60 to 90 second intervals, causing hundreds of arousals from sleep.  Although the sleeper doesn't remember these arousals, their effect is often daytime sleepiness.  Some people with restless leg syndrome claim the condition worsens after a day of strenuous activity; others say exercise early in the day helps.  Some people find a hot bath helps and some people place a pillow between their knees to be more comfortable when they sleep (Kavey '95: 23). Vigorous exercise right before bedtime does not improve sleep.  The heart, brain and other organ, stimulated by exercise, need time to cool down.  Exercise earlier in the day.  Regular, daily exercise helps relieve inner tensions, release energy and improve sleep.  Studies show athletes generally sleep more soundly than non-athletes.  Instead of a late evening jog, consider milder forms of exercise, try a walk, other exercises, such as yoga and tai chi, involve stretching and meditation relax the body and do not require tremendous physical effort.  Schedule 30 to 45 minutes of exercise at least three or four time a week (Kavey '95: 36). 
It is important to eliminate light from the bedroom at night.  If a light shines into your room at night, take steps to eliminate it.  Purchase shades or curtains, but make sure they are not translucent.  Eye shades are an inexpensive option and are also useful when traveling.  If you sleep with a nightlight, make sure it is dim enough that you cannot sense it when you shut your eyes.  Leave a nightlight on in the bathroom so you don't have to turn on any lights.  Exposing yourself to bright light in the middle of the night may needlessly increase the time it takes to return to sleep.  Even though you may feel your sleep is sound and restful when the television or radio plays through the night, the noise or light actually cause small arousals and awakenings. Sleep specialists estimate most of use experience about 20 of these awakenings each night.  If you sleep with the radio or TV on, one may awaken even more than that.  Leave the TV or radio off.  (Kavey '95: 76, 57).
To control the home environment it is important to keep sleep in mind.  Noise pollution or the neighbors can be a problem at night.  White noise generators are sound-producing devices that cost $50-$100.  With one push of a button they make a soft, whooshing noise that drowns out the sudden and unpredictable noise that can disturb sleep.  Unlike the television and radio, the noise produced by a white noise generator does not cause awakenings because there are no volume change and the sound itself is unchanging.  In the summer months a fan can be substituted.  Most people prefer a temperature of 68 degrees or higher in the winter, but must pay a price for all that warmth.  Heating systems warm the surrounding air and remove a lot of moisture form the air.  Too much moisture loss in the airway an lead to throat or nasal discomfort or even upper airway infection.  Influenza viruses thrive in an atmosphere of low humidity. In dry climates people awaken several times a night to get a glass of water to soothe their dry, parched throats, which also disturbs the sleep.  A room humidifier adds moisture to the air and counters the effects of dry indoor heat.  Increased humidity will not only make sleep easier but provides a generally more comfortable and healthful environment.  You can also keep a pot of water on low boil on th stove or place a pot of water on a radiator or wood stove to add moisture to the air.  Room temperature can profoundly impact sleep quality.  Many people who sleep outdoors accept extreme temperatures as a fact of life or consider the expense of temperature control too great and allow their sleep to suffer as a result.  When summer heat is a problem buy an air conditioner for the bedroom or camp under shade trees.  Cold weather can be dealt with by wearing flannel nightclothes, placing flannel sheets on the bed, and piling on the blankets .  Pulling the blankets and sleeping bags or adequately rated sleeping bag over the head will provide adequate warmth even in the coldest climes provided they are dry.  A sheet, a light cotton blanket, a wool blanket, and a thick comforter are a complete set for the bed.  People generate a lot of heat so sidle up with bed-partners (Kavey '95: 58-63)
People spend about one third of their lives asleep and most of this time is spent lying on a mattress.  Don't assume soft and fluffy mattresses are best. Make sure the mattress isn't too soft and doesn't contain bumps, valleys or depressions.  A mattress that is too hard can put pressure on the shoulders and hips.  The ideal surface is gently supportive and firm, not rock hard or squishy.  Mattresses lose their firmness over time and once it develops lumps and sags it is time to replace it.  The most common type is the box spring mattress.  These mattresses contain inner steel coils of various thicknesses and configurations, resulting in different degrees of firmness.  Another common type of bedding is the polyurethane foam mattress. Different thicknesses provide for wide variety of support and comfort.  Water beds are popular. Water beds are expensive, require 200 gallons of water, take up lots of space and sometimes leak.  A heater is usually necessary.  A hangered water bed holds the water in multiple, independent units, usually cylinders to minimize sloshing.  As a rule bigger is better.  A healthy sleeper moves around from 15 to 30 times during the night and cramped conditions can make sleeping awkward and uncomfortable.   A child should sleep in a twin or full size mattress.  One or two adults should sleep on a full size or larger.  Twin 39” x 75”, full 54” x 75”, queen 60” x 80”, California King 72” x 84”, ing 76” x 80” (Kavey '95: 64, 65).  In the summer a yoga mat helps to camp outside in a sleeping bag.  In the rainy season and winter a thicker mattress, at least one inch thick, and wide enough to keep the sleeping bags and blankets out of any water in the tent floor, is needed.  Sleeping outside to watch the stars in cold weather on clear nights is difficult because of frost and a tarp is needed to protect blankets.  A tent and tarps are needed to keep bedding dry.  Wet blankets cause increased nocturia, coldness in the wet areas, usually the feet.  Wool and most synthetic fabrics insulate fairly well while wet and only take time to warm up, but cotton and down become cold.  Although some people can sleep with their head on a rock, most of us are very particular about the type of pillows.  The majority of people use a single pillow, but it is all-right to use more than one.  Many pillows are filled with down or other natural materials that are common allergens.  Try a pillow made with foam or another synthetic material to solve the problem.  Orthopedic pillows can help relieve pain from injuries to the neck or upper back or help eliminate snoring (Kavey '95: 66).  
The poor sleep that often occurs in a strange environment is known as the first night effect.  Sleep testing frequently requires two nights in the sleep laboratory.  By the second night, the person obtains normal or near normal sleep.  One trick to getting sound sleep when away from home is to make the environment seem more familiar and home-like.  Try to follow the usual routine in the hour before bed.  Sleeping better away from home can also help to determine sleep problems at home (Kavey '95: 69).  Under normal conditions biological clocks have a cycle of slightly greater than 24 hours.  Each day the clock must be reset so it runs with the earth's 24 hour daily rhythm.  Body clocks are responsive only to sunlight in the early morning between 6:00 and 8:30 am.  Sunlight later in the day does not provide the same benefit (Kavey '95: 42). Students, free-lance writers, artists and others may be irregular.  Students may be studying for more than one class, free-lance writers may be working on more than one project, so they may put in long hours to cram for exam or complete an assignment long into the night and morning.  They may be just as likely to sleep in the morning as in the nighttime.  A sleep period may be as long as 12 to 14 hours or consist only of quick cat-naps.  While some people can manage with this type of sleep pattern, most suffer at least some consequences.  Working on artificial schedules with nighttime hours has consequences.  People tend to sleep poorly and have decreased alertness in the day.  They have more accidents, work less efficiently and have increased stress at home.  Rotating shift workers face the biggest problems.  Try to follow two rules. One, change from one shift to another as infrequently as possible.  Two, when you must change shifts, the change should occur in this order: day shift to swing shift to night shift.  If shifting in the other direction, day shift to night shift to swing shift, one will find it much harder to adapt to each shift rotation.  Workers on permanent swing shift or the night shift can also face difficulties.  Swing shift workers with shifts ending around midnight should try to get to bed by 2:00 am.  If sleeping until 10 am sleep time with be very close to that of most day shift workers.  The night shift poses a more serious dilemma because a near-normal sleep-wake schedule is virtually impossible.  People on the night shift have two choices: sleep right after work or immediately before work.  Sleeping during the morning and afternoon makes it difficult to tend to routine business such as banking and shopping and daytime light and noise pollution is greatest.  Sleeping in the evening ay make it easier to accomplish some routine chores but could prove a hardship in other way.  Because most of the world operates on a 9:00 am to 5:00 pm schedule, social activity usually occurs in the evening.  If sleeping in the late afternoon and evening you may have scant opportunity for meals or recreation.  Select a time to sleep that is convenient for family and keep that time as consistent possible.  As a rule limit sleep to one long block, rather than getting a shorter block with later naps.  By maintaining a regular schedule and planning the hours of sleep ahead of time, the toll of working the night shift can be mitigated (Kavey '95:43, 45, 46). 

Several methods have been devised for preventing jet lag.  One involves a very elaborate system of changes in diet.  None of them work.  One method is to go to sleep two hours earlier or later everyday depending on which direction the time zones work.  For travel across more than five or six time ones this process becomes unwieldy.  In the worst case, a crossing of exactly 12 time zones, it is usually impossible to come close to fully shifting the body clock. When arriving at the destination immediately begin operating on local time.  Sleep at night and be up and active during the day.  While jet lag will probably last for several days the severity of the problem will be reduced (Kavey '95: 53).  Beds should be reserved for sleep and sex.  Sexual activity in bed will not disturb sleep.  In fact, sleep usually follows quickly and easily.  Sex with a partner or masturbation can be very relaxing and promote a peaceful and restful night (Kavey '95: 55).  Can't sleep, don't stay in bed.  Go to the kitchen for a drink of water.  Read, sew, draw.  Anything will do.  Gradually, one becomes tired an bored.  Usually within 15 to 20 minutes the body will be ready to try to sleep again (Kavey '95: 56).
Over-the-counter sleeping pills, or hypnotics, can be useful for the treatment of occasional sleeplessness.  Most of these pills contain an antihistamine that makes one drowsy.  Unlike prescription sleep aids OTC sleeping pills are not addictive and do not cause the rebound effect that is presumed to cause fatal overdoses.  Diphenhydramine (Benadryl, Unisom SleepGels, others). Diphenhydramine is a sedating antihistamine. Side effects might include daytime drowsiness, dry mouth, blurred vision, constipation and urinary retention.  Doxylamine succinate (Unisom SleepTabs). Doxylamine is also a sedating antihistamine. Side effects are similar to those of diphenhydramine. Some people still experience sleepiness more than 24 hours after taking the pills.  If it doesn't work don't use it.  The addiction to sleeping pills can result in up to a week of insomnia like narcotic withdrawal.  National Sleep Foundation studies found that for some people, melatonin, a hormone produce in the pineal gland, seems to help improve sleep. However, when scientists conduct tests to compare melatonin as a "sleeping pill" to a placebo (sugar pill) most studies show no benefit of melatonin. Evidence that melatonin can reset the body clock is more well established, although it is not clear whether exposure to light may be more effective. Overall, research indicates improved sleep when melatonin is taken at the appropriate time for jet lag and shift work.  Physicians prescribe Ambien (xolpidem), Halcion (triazolam), Restoril (temazepam) and Dalmane (flurazepam). The most common effect of suddenly ceasing sleeping pill use, rebound insomnia, occurs because the body is accustomed to the pill and depends on it for sleep.  The key is to gradually cut back use of sleeping pills to help the body adjust to their absence (Kavey '95: 20-22).  Adverse reactions to sleep aids occur and hypnotics are listed with antipsychotic drugs as the leading cause of fatal drug overdose by the National Poison Control Center that does not include opiates. 

Overuse of chamomile, two or three nights in a row, can cause daytime drowsiness and eye allergies, exactly like St. John's wort.  The key to preparing for sleep is to establish an atmosphere of peace and calm.  Do not think about the problems, read to relax (good, but dull), watch television if it helps relax, try meditation or prayer.  Brushing and flossing teeth, lowering the thermostat, and setting the alarm clock are all part of the evening ritual and to help get to sleep should be performed in the same manner and order every night.  Thinking about sleeping only guarantees a long and restless night.  Going to sleep is not accomplished like other goals.  If you can't forget the problems you fced during the day and may face them again tomorrow, replace thought of them with pleasant, positive thoughts and let the imagination wander.  Get chores and exercise done in the morning to have enough time to relax before going to bed (Kavey '95: 26, 27, 31, 32).
Tryptophan, an amino acid that increases serotonin levels to help you feel sleepy and relaxed, can be found in foods like turkey, chicken, fish, and low-fat cheese.  Some people find L-tryptophan, a naturally occurring substance, helps them sleep more soundly. Combining foods that are high in tryptophan with healthy, complex carbohydrates also improves sleep. Milk (warm, if possible) cottage cheese, cashews chicken, turkey, soybeans, and tuna are especially good food sources of this compound.  Others find a snack high in carbohydrates and low in protein does the trick.  A sandwich or toast, a bowl of cereal, crackers or other high-carbohydrate foods might be a good choice.  Some people also swear by herbal teas, such as chamomile, to induce sleepiness.  An hour before bed, have a snack of whole-wheat crackers and cheese or a small turkey sandwich on whole-grain bread. Or for dinner, chow down on grilled chicken and brown rice, a black bean and cheddar quesadilla on a whole-grain tortilla, or whole-wheat mac 'n cheese.  Certain herbs, such as sage and basil, contain chemicals that can improve sleep by easing tensions that would keep someone awake. Basil can be sprinkled on whole-wheat pasta dishes or when topping sliced mozzarella and tomatoes. Basil can also be chopped up and mixed with olive oil, garlic, pine nuts, salt and pepper, and pecorino cheese to make a pesto sauce, and then tossed with cooked zucchini. Sage, on the other hand, pairs best with fatty meats like pork and beef, which should be eaten only in moderation). Sage can also be put on butternut squash soup or a cold bean salad.  Eating heart-healthy fats can also boost serotonin levels, and nuts—including walnuts, almonds, and cashews, as well as nut butters—are a solid source. Nuts are a great addition to salads and stir-fry dinners, and they can also be incorporated into meals as breadcrumbs on, say, a chicken cutlet. Or, mix sliced almonds with green beans as a side, combine walnuts with bananas in whole-grain pancakes, or smear almond butter on a whole-grain waffle.  Chamomile (Chamaemelum nobile, Matricaria recutita) and related species are useful for going into a deep, restful sleep.  Chamomile is a popular remedy for calming colic and childhood digestive issues.  Tea can be added to bathwater for a soothing bath.  It makes excellent massage oil for relieving stress, anxiety and muscle soreness.  Some people are allergic to chamomile.  Lemon balm (Melissa officinalis)  functions as a mild sedative, especially helpful for insomnia caused by grief and sadness.  Lemon balm is high on the list of herbs used to treat heartache and depression.  Lemons balm soothes and calms a restless child (Gladstar '12).
4.7 Pain
The International Association of the Study of Pain defines pain as an unpleasant sensory and emotional experience associated with actual or potential tissue damage, or described in terms of such damage (Klippel et al ’01: 548). Pain is generally gauged on a scale of 0-10 zero being no pain, 3 mild pain, 5 moderate bearable pain, 7 severe but tolerable pain and 10 agonizing unbearable pain (Chaitow ’12: 14).   Pain serves as a message of distress, danger or damage.  Something will have happened to stimulate or irritate tiny nerve structures called nociceptors (pain receptors) – possibly inflammation, chemical irritation, heat or a mechanical event, such as pressure, stretching, cutting or tearing.  The resulting pain messages travel to the brain via mylenated (sheathed) nerves, which carry impulses rapidly at 65 ½ ft (20m) a second, and unmylenated nerves, which carry impulses at 6 ½ ft (2m) a second.  Nociceptors are found in most tissues of the body, in greater numbers where we are most sensitive.  Each nociceptor has a threshold that has to be exceeded before it reports to the brain that there is a problem.  This threshold varies widely, with a number of factors contributing to what the individual “feels” and how he or she interprets that feeling.  A major reason for the pain threshold changing is a process known as sensitization.  Pain is felt in the brain, by means of a virtual body map (the homunculus).  Consider that many amputees feel “phantom” pain in the missing limb, long after it has been removed.  Chronic pain of days may be useful to inform you that injured tissue is red and painful owing to the inflammatory process which is necessary for healing.  These healing tissues need to be treated with care so that they remodel themselves properly – the continued hurt is a warning to avoid doing too much too soon (Chaitow ’12: 12, 13, 14).

The peripheral nervous system is responsible for conducting messages from all sense organs of the body to the central nervous system, but it also includes two motor divisions, the somatic (voluntary) motor system, which activates the voluntary (skeletal) muscles, and other involuntary muscles, such as the heart and various glands.  When someone's finger touches a hot stove, a temperature receptor in the skin is stimulated and initiates an impulse in an afferent neuron.  This neuron extends a process into the spinal cord, where it ends in a synapse (junction with an internuncial neuron).  This neuron in turn carries the impulse to an appropriate efferent neuron, which extends from the spinal cord, and carries the impulse back to groups of muscle fibers in the forearm and hand.  Contraction of the muscle fibers causes you to withdraw you finger from the hot object. The brain and spinal cord function to correlate and integrate information (Elvin-Lewis ’77: 152, 153).  Neurophysiological pain is a complex sensation-perception interaction that involves simultaneous parallel processing of nociceptive signals from the spinal cord that activate a central network encompassing the pain experience.  The two principal effectors of the subjective intensity of pain are the hypothalamic-pituitary-adrenal axis and the sympathetic nervous system.  There are four principal categories of pain: nociceptive pain, neuropathic pain, chronic pain of complex etiology and psychogenic pain (Klippel et al ’01: 572). 

Nociceptive pain is due to stimulation of peripheral pain receptors on thinly myelinated Aδ and/or unmyelinated afferent nerves during inflammation, injury, or tissue destruction.  The pain experienced generally “matches” the noxious stimulus.  However, both peripheral sensitization (reduction in the threshold of nociceptor endings) and central sensitization (amplification of pain in the CNS) with input into the CNS via thickly myelinated Aβ touch afferent nerves can occur in “normal” nociceptive pain.  These inputs may result in primary allodynia (pain felt with non-noxious stimuli, such as gentle touching) and primary hyperalgesia (more pain than normal felt with noxious stimuli).  In addition to systemic inflammatory or degenerative rheumatic disease, nociceptive pain occurs as regional musculoskeletal pain in tenosynovitis, compressive neuropathies, nerve entrapment syndromes, bursitis, and various localized forms of arthritis (e.g. acromioclavicular osteoarthritis).  Usually self-limited with conventional treatment strategies, regional musculoskeletal pain may become chronic and disabling (Klippel et al ’01 : 573). 

Both peripheral and central nervous system processes play a role in neuropathic pain, which may follow injuries and diseases that directly affect the nervous system.  Examples include trigeminal neuralgia, postherpetic neuralgia, radiulopathic pain due to injury to spinal nerve roots, sympathetic-related pain conditions (e.g. reflex sympathetic dystrophy) and central pain following strokes.  Here the pain may be paroxysmal with electric shock-like, shooting, or burning characteristics.  It may be associated with hyperpathia (persistence after the stimulus has ended, spreading or worsening in crescendo-fashion with repeated touching).  Central sensitization and ectopic firing of peripheral neurons, either spontaneously or through mechanical forces developed during movement, contribute to this peculiar type of pain.  Management may require special pharmacologic approaches (Klippel et al ’01: 573-574).

Of all symptoms, pain is the one that is most likely to drive a person to consult your doctor.  As of 2011, the prevalence of chronic pain in the general population of the United States has been estimated to be as high as 116 million adults (Sonoral '15).  Acute pain is a warning, a protective signal that alerts the defense and self-regulating mechanisms of the body that the brain senses danger.  Without acute pain you would not remove your hand from a flame, nor protect yourself from other potential pain sources.  But when pain is chronic, as it often is, the causes are seldom obvious (Chaitow ’12: 11).  Chronic pain of complex etiology occurs in fibromyalgia and a large number of regional pain syndromes, such as migraine headache, arthritis, temporomandibular disorders (TMD), irritable bowel syndrome, atypical chest pain, myofascial pain, chronic low-back pain or myofascial pain syndrome.  Indeed, there is growing evidence that many or even most overlap, with very close relationships etiologically and pathophysiologically.  The diagnostic label applied to an illness in a given patient often depends on which medical specialist evaluates the patient first.  Collectively, these chronic pain syndromes constitute huge personal and societal burdens.  All too frequently, the problem is not approached effectively by traditional medicine.  In fibromyalgia, which can be taken as a prototype for this category, pain diffusely radiates form the axial skeleton over large areas of the body, predominately involving muscles.  The patient describes the symptoms as “exhausting” “miserable” or “unbearable”.  Altered central nociceptive processing results in a decrease in the pain-perception threshold and in the threshold for pain tolerance.  The hallmarks of fibromyalgia-chronic widespread pain, fatigue, and multiple somatic symptoms, have both psychologic and biologic bases that derive, at least in part, from chronic stress and distress.  Female gender, adverse experiences during childhood, psychological vulnerability to stress, and a stressful, often frightening environment and culture are important antecedents.  Thus fibromyalgia and related syndromes should be viewed from a biopsychosocial perspective.  More purely psychogenic pain is seen in somatoform and somatization disorders and hysteria (Klippel et al ’01: 574).

Diffuse pain is a defining symptom of fibromyalgia.  Diffuse pain that has been present for years is likely to be due to fibromyalgia, especially if accompanied by such subjective complaints as fatigue, memory difficulties, sleep disturbance, and irritable bowel symptoms.  The overlap between fibromyalgia and autoimmune disease deserves special attention.  Early in the course of autoimmune disorders, many individuals present with symptoms suggesting fibromyalgia.  Studies have suggested that approximately 25% of people with systemic inflammatory disorders, such as systemic lupus erythematosus, rheumatoid arthritis and ankylosing spondylitis, also meet American College of Rheumatology (ACR) criteria for fibromyalgia.  There is evidence of familial aggregate in in fibromyalgia.  First-degree relatives of people with fibromyalgia display a higher than expected frequency of fibromyalgia.  One hypothesis holds that, like many rheumatic conditions, fibromyalgia may be expressed when a person who is genetically predisposed comes in contact with certain environmental exposures that can trigger the development of symptoms.  Several groups have demonstrated that people with fibromyalgia have approximately threefold higher concentrations of substance P in cerebrospinal fluid than controls.  Substance P is a pro-nociceptive peptide stored in the secretory granules of sensory nerves and released upon axonal stimulation.  An elevated substance P level is not specific for fibromyalgia, since this finding has also been noted in people with osteoarthritis of the hip and chronic low back pain.  It is likely that these findings are related to the presence of pain, because people with chronic fatigue syndrome do not display this finding.  To fulfill the criteria for fibromyalgia published by an ACR committee in 1990, an individual must have a history of chronic widespread pain involving all four quadrants of the body (and the axial skeleton) and the presence of 11 of 18 “tender points” on physical examination (Klippel et al ’01: 188, ,189,190).  Treat Staphylococcus aureus lesions + airborne Streptococcus spp. = toxic shock syndrome with doxycycline or clindamycin under age 8. 

The first element in pain management is accurate assessment and diagnosis of the cause of the pain.  Assessment should include attention to possible psychological and sociocultural factors that could be contributing the pain experience.  For acute nociceptive pain, less than 30 days duration, pharmacological interventions should follow a step-wise approach using non-opioid non-steroidal and opioid analgesics either singly or in combination, as indicated by pain intensity.  Depending on the specific musculoskeletal disorder, initially conservative combinations of corticosteroid injections, activity modification, splints, counterforce bracing, local heat or cold, and in some cases, surgical procedures may be indicated for pain relief and/or to preserve function.  Whenever possible, rapid return to full activity and work is best (Klippel et al ’01: 574).  In a study of nursing home residents, 71% had at least one pain complaint, and for 34% of those, pain was constant.  Yet only 15% had received analgesic medication in the previous 24 hours (Klippel et al ’01: 575, 576, 577, 578). 
Analgesics

	Drug Class
	Trade Name
	Indications

	Local Anesthetic
	Xylocaine, novocaine, and marcain


	Injected into the tissues in close proximity to he nerves in the region of the origin of the pain, and they will block the transmission of pain signals from these nerve fibers for up to eight to twelve hours after surgery.  

	General Anesthetic
	Anasthetic gases: Forane, halothane Svufluran (Utane); Injectable: thiopentone sodium
	Forane has largely replaced halothane as the anesthetic gas of choice for adults.  Sevoflurane (Ultane) is replacing halothane as the anesthetic of choice in pediatrics, but it is expensive.

	Narcotics
	Opioids: Morphine sulfate (Avinza, Depodur,Duramorph, Infumorph, Kadian, MS Contin, Morphine sulfate), 

Hydromophone (Dilaudid, Dilaudid HP, Exalgo), 

Medperidine (Demerol)  

Methadone HCl (dolophine), Oxycodone (Oxecta, Oxycontin), Oxymorphone HCl (Opana, Opana ER), Tapentadal HCl (Nucynta, Nucynta ER), 

Codeine + APAP (Tylenol with Codeine # 3 & 4), 

Dihydrocodeine +ASA +Caffeine (Synalgos-DC), 

Hydrocodone + APAP (Hycet, Lorcet, Lortab, Maxidone, Norco, Vicodin, Xodol, Zamicet, Zydone), Hydrocodone + ibufprofen (Ibudone, Reprexam, Vicoprofen), 

Oxycodone HCl + APAP (Magnacet, Percocet, Roxicet, Tylox), 

Oxycodone HCl + ASA (Percodan) Synthetic: fentanyl (Abstral, Actiq,Durage SIC, Fentora, Lazanda, Onsolis)
	More than 25 alkaloids obtained from opium and its extracts, the most important are morphine (4-21%) codeine (0.8-2.5%) noscapine or narcotine (4-8%) papaverine (0.5-2.5%) and thebaine (0.5-2%). Fentanyl is about 100 times more potent than morphine in relieving pain.  Opiates are addictive. Narcotic Antagonists prevent or abolish excessive respiratory depression caused by the administration of morphine or related compounds. Naltrexone became clinically available in 1985 as a new narcotic antagonist. Its actions resemble those of naloxone (Narcan), but naltrexone is well is well absorbed orally and is long acting, necessitating only a dose of 50 to 100 mg. Bupenorphine is also used in treating opiate addiction. 

	Nonsteroidal anti-inflammatory drugs (NSAIDs)
	Salicylates: Aspirin (acetylsalicylic acid, Bufferin, Bayer, and Excedrin), Diflunisal, Salsalate; 
Propionic acid derivatives: Ibuprofen (Advil, Motrin, Nuprin), Dexibuprofen, Naproxen (Aleve), Fenoprofen, Ketoprofen (Actron, Orudis), Dexketoprofen, Flurbiprofen, Oxaprozin Loxoprofen; 
Acetic acid derivatives: Indomethacin, Tolmetin, Sulindac, Etodolac, Ketorolac (Toradol), Diclofenac (FDA Safety alert), Nabumetone; Enolic acid (Oxicam) derivatives: Piroxicam, Meloxicam, Tenoxicam, Droxicam, Lornoxicam, Isoxicam; 
Fenamic acid derivatives (Fenamates); Mefenamic acid, Meclofenamic acid, Flufenamic acid, Tolfenamic acid; 
Selective COX-2 inhibitors (Coxibs): Celecoxib (FDA alert), Rofecoxib (withdrawn from market), Valdecoxib (withdrawn from market),Parecoxib (FDA withdrawn, licenced in the EU), Lumiracoxib TGA (cancelled registration), Etoricoxib (not FDA approved, licenced in the EU), Firocoxib used in dogs and horses; 
Sulphonanilides: Nimesulide (systemic preparations are banned by several countries for the potential risk of hepatotoxicity); 
Others: Licofelone acts by inhibiting LOX (lipooxygenase) & COX and hence known as 5-LOX/COX inhibitor; Lysine clonixinate
	Anti-inflammatory, analgesic, and antipyretic agents used to reduce pain, decrease gelling, and improve function in people with many different forms of arthritis.  There are at least 20 different NSAIDs currently available in the United States. More than 30 million Americans use NSAIDs to soothe headaches, sprains, arthritis symptoms, and other daily discomforts.

	Corticosteroids
	Prednisone, prednisolone
	Discovery of the dramatic anti-inflammatory effects of corticosteroids in the setting of treating rheumatoid arthritis won a Nobel Prize in 1950.  It however causes dramatic bone loss and cannot therefore be used in the treatment of osteoporosis, nor are corticosteroids used for long term pain relief.

	Disease modifying antirheumatic drugs (DMARDs)
	Methotrexate (MTX), Antimalarials, hydroxychloroquine and chloroquine, oral nimcycline, auranofin (oral gold), leflunomide, azathioprine, cyclosporine, D. penicillamine, TNF inhibitors  

	Diverse group of agents that reduce the signs and symptoms of rheumatoid arthritis and other arthritides such as psoriatic arthritis and prevent radiologic joint damage. Methotrexate (MTX) is commonly employed as the initial DMARD for the treatment of moderate to severe rheumatoid arthritis.  

	Benzodiazepines 
	Amitriptyline (temazepam, zolpidem, and triazolam)
	Widely used for the poor sleep associated with fibromyalgia and related chronic pain syndrome but are addictive and no subsititute for the maintenance of common-sense sleeping practices, because sleep aids are the leading cause of fatal drug overdose.

	Marijuana 
	Cannabis sativa
	Patients benefit from both THC, for its mood enhancing and CBD, for its anti-inflammatory, sedative and neuroprotective, qualities. Reported as successful in relieving symptoms of addiction, anxiety, tension, stress and depression, attention deficit hyperactivity disorder (ADHD),  HIV/AIDS, post-traumatic stress syndrome (PTSD), insomnia, migraine, movement disorders, multiple sclerosis, digestive problems, inflammation, nausea and vomiting, cancer treatment side-effects, pain, spasms and convulsions, psoriasis and arthritis. 


Source: Klippel et al ’01; Sweeney ’03, Wikipedia ‘13
Nonsteroidal anti-inflammatory drugs (NSAIDs) are anti-inflammatory, analgesic, and antipyretic agents used to reduce pain, decrease gelling, and improve function in people with many different forms of arthritis.  There are at least 20 different NSAIDs currently available in the United States.  Several COX -2 inhibitors have been withdrawn from the market and are not approved for use in the United States although some are still in use in Europe. NSAIDs are as effective at inhibiting osteorthrtitic pain, dental pain, and the pain and inflammation associated with RA as is naproxen at 500 mg twice per day, ibuprofen at 800 mg three times per day, and diclofenac at 75 mg twice per day, without endoscopic evidence of gastro-duodenal damage and without affecting platelet aggregation. NSAIDs are metabolized predominantly in the liver and excreted in the urine.  NSAIDs may produce toxic effects in any organ system, hepatoxicity, renal adverse effects, prostaglandin-related adverse events, platelet aggregation, neutropinia and gastrointestinal effects can are all known adverse events (Klippel et al ’01: 583, , 585, 588). An estimated 10-20% of NSAID patients experience dyspepsia, and NSAID-associated upper gastrointestinal adverse events are estimated to result in 103,000 hospitalizations and 16,500 deaths per year in the United States, and represent 43% of drug-related emergency visits. Many of these events are avoidable; a review of physician visits and prescriptions estimated that unnecessary prescriptions for NSAIDs were written in 42% of visits.  Probiotics are recommended to neutralize the gastrointestinal side effects (Huffnagle ’06).  
Corticosteroid use is one of the most important and controversial subjects in rheumatology.  The discovery of the dramatic anti-inflammatory effects of corticosteroids in the setting of treating rheumatoid arthritis won a Nobel Prize in 1950.  The realization, however, that long-term supraphysiologic therapy produced devastating side effects led to polarized views of the role of corticosteroids in the therapy of rheumatic diseases – Daily or alternate day high-dose oral treatent (e.g. 60 mg of prednisone daily for up to one month, followed by tapering to the lowest possible dose that maintains disease control is often employed in thrombocytopenia or pleurisy. Corticosteroids are not merely powerful anti-inflammatory drugs, but rather are essential hormones involved in maintaining homeostasis of numerous physiologic functions.  Both corticosteroid deficiency and excess have pathophysiologic consequences (Klippel et al ’01: 595).  Steroids, such are the most common cause of drug-induced bone loss.  To prevent calcium loss, all patients on steroids need to take 1500 milligrams of calcium a day in their diet, with supplements, or both. Also to improve calcium absorption while on steroids, v800 IU per day of vitamin D is taken.  Steroids lower the levels of gonadal hormones (estrogen in women and testosterone in men), which can also cause bone loss, therefore estrogen for women and testosterone for men, may need replacement.  Steroids prevent osteoblasts from maturing and making new bone, resulting in bone loss.  Steroids also prevent calcium absorption and increase calcium loss.  At a dose of 7.5 milligrams a day for 6-12 months, prednisone results in a loss of 10 to 20 percent of spinal trabecular bone.  After the initial rapid loss of trabecular bone, steroids cause slow but continual loss of both cortical and trabecular bone of 1 to 2 percent per year (Lane ’99: 149). Long term high dose consumers of corticosteroids must experiment with other analgesic and physical therapeutic pain management methods to minimize reliance upon corticosteroids.  Calcitonin is an injectable drug used in the treatment of osteoporosis to increase bone density and mass that is also an effective analgesic for bone pain.

Disease modifying antirheumatic drugs (DMARDs) are diverse group of agents that reduce the signs and symptoms of rheumatoid arthritis and other arthritides such as psoriatic arthritis and prevent radiologic joint damage. Methotrexate (MTX) is commonly employed as the initial DMARD for the treatment of moderate to severe RA.  Sulfasalazine was synthesized in 1942 to link an antibiotic, sulfapyridine with an anti-inflammatory agent, 5-aminosalicylic acid (5-ASA).  Approximately 30% of SSZ is absorbed from the gastrointestinal tract.  Antimalarials, hydroxychloroquine and chloroquine, oral nimcycline, auranofin (oral gold), leflunomide, azathioprine, cyclosporine, D. penicillamine, TNF inhibitors are all used to treat RA.  

Remarkable progress has been made in the development of immunomodulatory interventions collectively referred to as biologic agents.  Several biologic agents, including inhibitors of the pro-inflammatory cytokine tumor necrosis factor (TNF) are now available.  Because rheumatic disease are driven by the immune system, the goals of therapy with biologic agents are the inductment of immunologic tolerance and disease remission.  A number of biologic agents that target the trimolecular complex (Ag/TCR/MHC) have been used successfully in animal models of autoimmune disease (Klippel et al ’01: 602, 607).  $1 clotrimazole (athletes foot crème) and hydrocortisone crème; Amantadine (Symmetrel) for flu, Ampicillin (Principen) for pneumonia, Doxycycline or Clindamycin (Cleocin) under age 8 for Staph, Metronidazole (Flagyl ER) for infectious diarrhea and joint infections can be purchased with a discount from rxmedsdoctor.net.  Studies dating back to the 1980s recommended glucosamine and chondroitin sulfate 1,000 mg to 2,000 mg of glucosamine and 800 mg to 1,600 mg of chondroitin sulfate every day (Debrowolski ’04: 123).  Because the pills are so large probiotic supplementation is needed for gastrointestinal health.  Following dextrose prolotherapy, patients experienced statistically significant decreases in pain, sustained improvement of over 75% was reported by 85% of patients. No side effects of prolotherapy were noted. The average length of time from last prolotherapy session was 14.7 months (range, 6 months to 8 years). Only 3 of 16 knees were still recommended for surgery after prolotherapy. Dextrose prolotherapy ameliorates chondromalacia patella symptoms and improves physical ability (Hauser '14).
Narcotics, also known as opioids, are derived from opium (Papaverum somniferum) that has been used for pain relief for thousands of years.  Potent opioids commonly use in the postoperative patient are morphine, Dilaudid, and rarely, Demerol.  In some cases, a superpotent synthetic narcotic, fentanyl, is used postoperatively.  Fentanyl is about 100 times more potent than morphine in relieving pain.  Weak opioids drugs, like Darvocet and Vicodin, are widely prescribed narcotics for mild to moderate pain following surgery.  Codeine is another weak opioid available in liquid form and more commonly uised for mild to moderate pain in the pediatric population.  Narcotics taken by the oral route result in highly variable blood levels due to unpredictable absorption from the gastrointestinal tract.  However, because 65 percent of all surgeries are done on an outpatient basis, we must rely heavily on the oral route.  Weak opioids are inadequate for severe surgical pain.  The most common routes of administration of potent narcotics for severe pain are: by injection – either intravenous (directly into the bloodstream), subcutaneous (into the fat below the skin), or intramuscular (directly into the muscle); or by the spinal or epidural route. Blood levels of narcotic medication following intravenous injection are more predictable than intramuscular injection. Use of spinal morphine may produce intense analgesia for eighteen to twenty-four hours, and the epidural catheter can be left in and morphine continued for days.  A patient controlled analgesia (PCA) device is a computer controlled pump that delivers predetermined dose of narcotic into you intravenous tubing whenever you press a button.  Studies have shown decreased total narcotic usage with PCA when compared to intermittent injections (Sweeney ’03: 157, 159, 160).

Of the more than 25 alkaloids obtained from opium and its extracts, the most important are morphine (4-21%) codeine (0.8-2.5%) noscapine or narcotine (4-8%) papaverine (0.5-2.5%) and thebaine (0.5-2%).  Isolated in 1803, morphine came into general use as a painkiller in the 1830s, but only after the perfection of the hypodermic needle in 1853 could the drug be used to obtain rapid relief.  It was widely dispensed during the American Civil War and the Franco-Prussian war and addiction to morphine became known as the soldier’s disease.  Substitues were sought, and in 1898, with major acclaim, heroin was placed on the market as a harmless, nonaddicting substitute for morphine and codeine.  By 1905 a leading text asserted that heroin was addictive.  Action in the central nervous system includes a general decrease in brain arousal to painful stimulation and also depresses repiration in overdose.  Female addicts often have delayed and irregular menstruation and likelihood of pregnancy is reduced, if pregnancy results, there is a much greater risk of a handicapped birth, such as low birth weight. Heroin overdoses that fatally depressed respiration accounted for 1154 deaths during 1970 alone. The average person who injects heroin daily develops the habit within 2 weeks (based on normal dose of 1/6-1/4 grains of morphine 4 times daily for 2 weeks).  Tolerance develops swiftly and when the addict wants to repeat the intensity of the first euphoric experience he must increase the dose.  The addict feels normal for only a short period whereupon withdrawal symptoms appear until another dose is administered.  The addict begins to inject heroin not to feel good but to prevent feeling sick.  Withdrawal is characterized by muscle twitching of the feet and legs, about 12 hours after the last dose of heroin, and this increases for several days (thus the term “kicking the habit”).  Treatment by pharmacological methods in the United States have centered around methadone maintenance programs.  
Methadone is synthetic addictive opiate developed in Germany during World War II.  Methadone depresses respiration less acutely than morphine and heroin and is equally powerful.  It does not produce as much euphoria or drowsiness and withdrawal symptoms are less severe because they occur over a longer period.  In treatment programs methadone is given orally once a day, with the daily dose of 10mg increased to 40-50 mg during the first stage.  At this level craving for opiates disappears.  At still higher doses (80-140 mg) methadone prevents withdrawal symptoms, stops the desire for opiates and blocks the pleasurable effects of opiates.  The side effects of methadone resemble those of other opiates (weight gain 80%, constipation 70%, delayed ejaculation 60%, increased use of alcohol, increased frequency of urination 37%, numbness in the extremities 32%, and hallucination 17%) and many relapse to heroin.  Elsewhere addicts are administered heroin, thereby eliminating the criminal element.  Lactuca quercina and L. virosa (Asteraceae) are cultivated in France, and the extracted lactucarium, reputed to be a mild sedative is used in cough mixtures to replace opium.  In Thailand leaves of Mitragyna speciosa (Rubiaceae) are chewed and smoked as a substitute for opium, as are seeds of Pterygota alata (Sterculiaceae) in Pakistan.  A tincture of oats (Avena sativa) has been employed successful for centuries by Ayurvedic Indian practitioners to cure the opium habit (Elvin-Lewis ’77: 442, 443). The Journal of the American Medical Association reports that drug overdose deaths were on the rise for the 11th straight year. There were a total of 38,329 drug overdose deaths in 2010 according to the Centers of Disease Control and Prevention -- and 60 percent were due to medications, the majority of which were prescription drugs.  Opiod drugs, which include OxyContin and Vicodin, were the most frequently involved, accounting for three out of four medication overdose deaths. Only 17 percent of the deaths were suicides, meaning the vast majority were unintentional overdoses (Castillo ’13).  The Department of Justice reported that fatal overdoses from methadone increased from 500 in 1999 to more than 5,000 in 2006. Narcotic Antagonists prevent or abolish excessive respiratory depression caused by the administration of morphine or related compounds. Naltrexone (Narcan) became clinically available in 1985 as a new narcotic antagonist. Its actions resemble those of naloxone, but naltrexone is well is well absorbed orally and is long acting, necessitating only a dose of 50 to 100 mg.  Narcotic Antagonists must be made available as rescue medicine with opioid prescriptions.
Δ’-3,4-trans-tetrahydrocannabinol (Δ’-THC) responsible for the pscyhoactivity of marihuana of Cannabis sativa (Cannavaceae) is unique because it is nonnitrogenous.  Although other tetrahydrocannabinols are present and may help induce a euphoric state.  The fresh plant contains almost exclusively cannabidiolic acids, the precursor of the active THCs, which are transformed during the drying and storage of the material, during extraction.  Transformation may also occur during smoking, indeed, the effective dose on smoking 200-250µg/kg, on ingestion it is 300-480µg/kg.  Early use and domestication of Cannabis sativa is lost in the antiquity of Asia.  It was valued as long ago as 6000 BC in China, the Assyrians used it as incense, and in India and Africa the drug played major roles in religion and magic, as an aphrodisiac, and in activities requiring endurance or physical effort.  An early mention of its intoxicating resin dates from 600 BC when Herodotus wrote that the Scythians burned its seeds to produce a narcotic smoke.  Galen recorded the use of hemp in cakes which if eaten in sufficient quantity would induce intoxication.  Its most universal value is as an euphoric narcotic: the user finds himself in a dreamy state of altered consciousness, often with a feeling of well-being, exaltation and inner joy.  But this extremely good feeling may alternate with states of depression where panic and fear of death are experienced.  Commonly ideas are disrupted, uncontrollable and sometimes plentiful.  Vivid hallucvinations may be experienced, they sometimes are pleasant and have sexual ovetones.  Marihuana has been used to treat glaucoma and it shows antibiotic activity against Gram + bacteria.  Δ’-THC is highly fat soluble and binds to plasma and cellular proteins, its metabolites accumulate in the brain and other tissues, and it affects the central nervous system by altering the turnover rate of the major neurotransmitters norepinephrine, serotonin, and acetylcholine.  Cannabis intoxication prevails almost throughout the world.  It is the opium of the poor (Elvin-Lewis ’77: 427-428).
Marijuana has beneficial uses for many medical conditions. Marijuana improves appetite, reduces nausea and vomiting, which often accompanies chemotherapy.  Marijuana is an effective pain reliever, especially in cases of neuropathic “burning and shooting” types of pain.  The nati-inflammatory properties of the active ingredients of the marijuana plant have also proven useful in treating many medical conditions including arthritis and glaucoma.  One of the most important factors in choosing marijuana is a medicine is its safety.  There are no known fatalities from marijuana and an overdose usually leads to a desire to lay down and go to sleep.  Animal studies have shown that a lethal dose of cannabinoids would be around 40,000 times the typical human dose, around 40 to 80 pounds of buds or their extracts all at once.  Adverse effects are described as feeling overwhelmed, panicked, paranoid or experiencing an increased heart rate.  Some strains, especially those with extremely high THC content, are more likely to affect new patients in these ways.  Strains with high CBD content modulate the effects of THC, so they are less likely to have these adverse affects.  Unhygienic practices, such as the use of chemical pesticides, leave harsh residues on the plant that are dangerous to ingest or inhale.  Molds and fungus also pose a risk to some patients.  So it is best to know where you medicine is coming from. Marijuana is a flowering plant with many different varieties sharing many chemical characteristics.  However the varieties have different effects that provide targeted benefits for a wide range of medical conditions.  Marijuana is a hardy plant with five-fingered leaf.  These leaves grow along strong branches that extend laterally form the main stem.  The flowers develop along the ends of the branches, forming thick clusters that are usually thin and long or bulky.  They produce a sticky crystalline resin and have a strong, sweet-to-pungent aroma.  Some varieties grow tall and lanky, while others grow short and bushy.  Each variety has its own growth rate, appearance and medical usefulness. Marijuana is different from other annual plants because it is “dioecious” meaning male and female flowers grow on separate plants.  When the female plants are not pollinated the flowers remain seedless. These seedless buds are known as “sinsemilla”, Spanish for “without seed” and are distributed as medicine (Martin et al ’11: 2, 3, 4, 5, 6).

Cannabinoids are pharmacologically active compounds.  When you use marijuana the cannabinoids find their way to their target, your body’s cannabinoid receptors.  The cannabinoids bind to one of the receptors.  This might make you feel euphoric and relieves the symptoms of your medical conditions. The major active chemical compounds found in marijuana are: (1) Delta-9-Tetrahydrocannabinol (Δ-9-THC) or THC for short, is the most psychoactive cannabinoid found in marijuana.  THCA (tetrahydrocannabinolic acid) is highly concentrated in the flowering clusters or buds.  It converts to the more active form, THC, as it dries. Cannabidol (CBD) is the second most predominant cannabinoid in marijuana.  This compound continues to provoke interest for its therapeutic value.  It has little or no psychoactive properties.  Researchers and patients have begun to focus on the beneficial effects of using THC and CBD together, as well as CBD’s individual effect on diseases and afflictions.  CBD reduces anxiety and panic in some panic in some patients.  CBD is anti-inflammatory, sedative, and a neuroprotective agent.  Medical demand is high for CBD-rich strains so marijuana breeders have begun producing high CBD level plants.  Cannabigerolic acid is a chemical precursor to THC and CBD.  Cannabinnol (CBN) is the third most prevalent chemical compound in marijuana, cannabinol is the incidental product of the chemical breakdown of THC.  You may find higher levels of CBN in improperly stored marijuana resulting in weakened, diminished medical effect.  Terpenoids are plant-produced odor molecules resulting in marijuana’s distinct aroma.  They affect the quality of the experience by altering THC’s effects.  They determine whether the effect is relaxing energizing or bubbly.  The terpenoids alter these effects of the cannabinoids pharmacologically.  Marijuana also has over 20 known flavonoids, a large class of water soluble plant pigments that contribute to plant color.  Marijuana has unique flavonoids – dubbed cannaflavins – that have both anti-inflammatory and antioxidant properties.  Flavonoids may immobilize viruses and allergens.  In California and Colorado, patients using medical marijuana have the added security of laboratory-tested marijuana.  Not only does the testing lab certify a hygienic product, but it also measures the levels of THC, CBD, and CBN in the medicine, which provides patients with more information.  In places with a legal market, lab testing has become industry standard, pushing growers to produce clean and healthful medicine (Martin et al ’11: 14, 15, 55).

The effects of marijuana are produced by a cannabinoid receptor system in the body consisting of at least two receptor types: CB1 and CB2.  CB1 receptors are found exclusively in the brain.  They are concentrated in the hippocampus and cerebral cortex which controls memory and cognition.  CB1 receptors interact with marijuana’s active compounds to produce its psychoactive effects including the euphoric, blissful state that often makes pain more manageable.  CB2 receptors are termed “peripheral receptors” because they are found outside the brain, primarily in the immune system and organs, especially the spleen and in white blood cells.  They may be responsible for cannabinoids’ other effects, including the reduction of inflammation.   Some studies indicate beneficial effects from marijuana on neurodegenerative disorders such as Multiple Sclerosis (MS), Alzheimer’s, Parkinson’s and Huntington’s diseases.  Endocannabinoids are substances produced naturally by your body that activate the CB1 and CB2 receptors to regulate body processes and provide relief from stress and discomfort.  The principal endocannabinoid is arachidonylethanolamide, or anandamide (AEA).  This naturally occurring lipid is a neurotranmitter found it the brains of all animals on the planet except insects.  The endocannabinoid system has multiple functions including regulating immunity, inflammation, neurotoxicity, blood pressure, appetite, gastrointestinal function, glaucoma, epilepsy, depression and stress.  Marijuana has been reported as successful in relieving symptoms of addiction, anxiety, tension, stress and depression, attention deficit hyperactivity disorder (ADHD),  HIV/AIDS, post-traumatic stress syndrome (PTSS), insomnia, migraine, movement disorders, multiple sclerosis, digestive problems, inflammation, nausea and vomiting, cancer treatment side-effects, pain, spasms and convulsions, psoriasis and arthritis (Martin et al ’11: 15, 17).

Pain not relieved by other treatments is the most common indication for operative treatment.   Although operative treatments can produce excellent results, they also expose patients to serious risks.  Potential operative and perioperative complications include extensive blood loss, cardiac arrhythmia and arrest, nerve and blood vessel injury, infection, venous thrombosis, and pulmonary embolism.  Late postoperative complications include delayed infection and loosening and wear of implants.  Even in the absence of complications, the results of surgical procedures such as joint ebridements, synovectomies, and osteotomies may deteriorate with time.  For these reasons, the potential risks and expected short-term and long-term outcomes of operative treatment must be carefully considered for each patient.  Nonetheless, individuals who fail to gain satisfactory results from nonsurgical therapy or who have progressive disease should be evaluated by a surgeon before they develop deformity, joint instability, contractures, or advanced muscle atrophy.  Before considering surgical intervention, patients should first be treated with non-operative interventions including medications, ambulatory aides, activity modification, physical therapy, and orthoses.  Braces, canes and weight reduction for obese patients can decrease symptoms.  NSAIDs and corticosteroid use should be reduced before surgery.  Sites of surgical intervention in rheumatic diseases can be the hip, knee, foot and ankle, hand and wrist, elbow, shoulder, cervical spine (Klippel et al ’01: 613, 621).  Before undergoing any sort of elective bone, joint or gastrointestinal surgery make sure to complete a course of the antibiotic metronidazole (Flagyl ER) and undertake minimal daily dietary and exercise measures, including fasting for 8 hours before surgery to prevent the aspiration of food particles.

General anesthesia is a reversible drug-induced coma during which a patient will not perceive of respond to painful stimuli (surgery).  The four A’s of general anesthesia are Analgesia – absence of pain; Amnesia – loss of retentive memory; Anesthesia – unconsciousness; Akinesia – absence of motion (Sweeney ’03: 66). Anesthetic drugs depress vital functions of all types of cells, but especially those of nervous tissue.  General anesthetics depress the central nervous system so that all sensitivity to pain is lost and the individual suffers a lapse in consciousness.  Local anesthetics can applied directly to the restricted area at which relief of pain is desired.  Anesthetics such as thiopentone sodium are delivered by intravenous injection, but more commonly anesthesia is by inhalation using nitrous oxide (laughing gas), halothane, and other drugs, often in combination.  Pre-anesthetic medication to relieve pain and to decrease preoperative apprehension include morphine and morphine derivatives, scopolamine and others (Elvin-Lewis ’77: 167).  Historically, general anesthesia was first induced by inhalation of ether vapor in 1846.  On Friday, October 16, 1846, at approximately 10:30 in the morning, the first public demonstration of general anesthesia occurred at the Massachusetts General Hospital in Boston.  The operation was scheduled to begin at 10A.M but the anesthetist, William T.G. Morton, a part time dentist, was late.  He was waiting for the delivery of the glass bottle apparatus invented the day before that he would use of the administration of ether vapor to induce anesthesia.  The patient was a housepainter named Edward Gilbert Abbott who was to have a growth removed from the left side of his neck by surgeon J.C. Warren.  Warren was one of the founders of the Mass General Hospital and a Dean of the Harvard Medical School.  In front of a gallery of physicians, medical students and a newspaper reporter, seated in the steep, domed amphitheater, Morton used ether liquid contained inside the specially designed glass bottle with a mouthpiece for the patient, Mr. Abbott, to inhale gaseous ether vapor.  After several minutes of inhaling from the mouthpiece, Abbot became unconscious.  Warren performed the surgery for the removal of the mass on the neck in a matter of minutes, without Abbott demonstrating any evidence of pain.  Oliver Wendell Holmes, who was a spectator in the amphitheater that morning, wrote, “The state should, I think, be called ‘Anaesthesia’ from the Greek word meaning “insensible” or “without feeling”.  Within weeks, much of the civilized world knew of ether and the discovery of surgical anesthesia (Sweeney ’03: 66, 65, 66).

Ether vapor was soon followed by the use of chloroform vapor in England.  The use of nitrous oxide gas as a supplement to ether and chloroform vapor came some twenty-five years later with the development of compressed nitrous oxide in a cylinder.  Anesthesia by inhalation of these gases was the primary method of anesthesia induction for almost a century after the first use of ether. Halothane is an anesthetic vapor that was released for use as a general anesthetic in 1956.  Chloroform was known for its wicked dose-related liver toxicity in humans.  After extensive studies on rates before its release for use on humans halothane seemed immune from this hazard.  But in 1963 sporadic reports of unexplained massive liver damage following exposure to halothane caused concern among anesthesiologists.  The National Halothane Study concluded that although massive liver damage following halothane exposure can occur, it is exceedingly rare.  The risk of this complication is greater with multiple exposures to halothane vapor and in the patient with obesity.  Fatal liver damage following exposure to halothane was calculated to be approximately one in 35,000 anesthetics.  Halothane hepatitis was found to be an extraordinarily rare occurrence in children.  Unexplained fever and jaundice associated with halothane use might reasonably be considered a contraindication to its subsequent use.  Forane has largely replaced halothane as the anesthetic gas of choice for adults.  Isoflurane (Forane) has been available since the 1980s, undergoes minimal metabolism in the liver, and has not been shown in any well-conducted study to cause liver damage directly related to any effect of the vapor.  Sevoflurane (Ultane) is replacing halothane as the anesthetic of choice in pediatrics, but it is expensive. (Sweeney ’03: 72, 55).

The preferred method of anesthesia induction in adults is by intravenous injection of the anesthetic drug thiopentone sodium.  Intravenous induction results in a very rapid transition from awake to general anesthesia.  This is smoother and swifter than inhalation induction.  General anesthesia takes the patient form wide awake to drug-induced coma in a matter of seconds and maintains this state for the duration of surgery.  During the surgery, general anesthesia keeps the patient uconscious, without pain, without memory and without movement, al the while maintaining the patient’s vital functions as close to normal as possible.  Within minutes of the termination of general anesthesia, the patient is returned to consciousness to begin the recovery from surgery.   If a muscle paralyzing drug is used an electronic device to accurately monitor the extent of muscle weakness called a nerve stimulator is used.  The nerve stimulator is often attached to the wrist, and using an electrical pulse stimulator, the twitch of your thumb is measured and this will indicate the level of muscle paralysis (Sweeney ’03: 72, 74, 90). 

Liberal infiltration of local anesthesia at the site of surgery, early administration of oral narcotic medication, and the administration of Toradol and Lidocaine are important for successful treatment of pain in the outpatient. The spinal and epidural are different.  The epidural space is approximately one to two millimeters shy of the membrane that contains the spinal fluid bathing the spinal cord (the dura mater).  The proper placement of the epidural needle is just outside the dura.  This is where medication is deposited in epidural anesthesia.  For the spinal, the tough dura mater is intentionally penetrated with a much finer spinal needle that enters the space where the spinal fluid is contained, where medication is deposited.  Spinal headache, that are worse upon standing or sitting and are relieved by laying down, occur in far less than one in 100 patients.  Conservative therapy for spinal headache includes pain medicine, rest, hydration and intravenous or oral caffeine.  For those with incapacitating spinal headache or those who do not get better in 48 hours, an epidural blood patch (EBT) can be performed.  In an EBT the anesthesiologist removes a syringeful of the patient’s blood from an arm vein under sterile technique and injects this blood into the epidural space above the spinal needle puncture in the dura.  This blood forms a patch of sorts over the hole in the dura, which prevents further escape of spinal fluid.  EBP is almost immediately successful in relieving the headache in more than 95 percent of cases. Serious nerve injury and/or paralysis following spinal anesthesia is an exceedingly rare event, maybe one in 66,000 (Sweeney ’03: 161, 177, 181, 182).
Every year more than 15 million people in the U.S. have surgery and some 40 million people will undergo a procedure requiring an anesthetic.  Some 2,000 of these patients will die from causes related to their anesthesia care.  Since 1950 the number of physician anesthesiologists in the United States has increased approximately six-fold.  At the same time, the mortality associated with anesthesia has dramatically declined.  In 1954 deaths attributable to anesthesia were estimated to be about one in 2,700 patients.  In the 1990s the reported mortality attributed to anesthesia was between one in 20,000 to one in 250,000 or less depending on the patient group being studied. There is less than a one percent chance that an otherwise healthy person will die on the operating table and about three percent chance of disabling complications.  The risk of surgery increases dramatically as physical status deteriorates.  Currently 65-70 percent of all surgeries are done as outpatients.  Another 20-30 percent are performed as same day admits (you might stay overnight after, but not before surgery).  Even the vast majority of open-hear and brain surgery patients are admitted the morning of surgery.  About 5 percent of surgeries are performed in surgeons’ offices.  In 1984, less than a half-million surgical procedures were done in the office.  In 1990, the number was estimated at 1.2 million.  In 1996, it was estimated at more than 3.4 million surgeries.  More than 3 million procedures were performed in doctors’ and dentists’ offices in 2000 (Sweeney ’03: Xiii ,10, 17).  Despite a growing interest in price transparency, obtaining price information for a common medical procedure (total hip arthroplasty) is very difficult. Many healthcare providers are not able to provide reasonable price quotes. They also found enormous variation in the quoted prices for elective hip arthroplasty -- from $11,100 to more than $125,000.  The investigators used a standard script when contacting the hospitals. The caller (Rosenthal in all cases) said she was helping her grandmother do a price comparison in anticipation of an upcoming elective hip arthroplasty. The script included other elements including the specific ICD-9 and CPT codes, likely length of stay, and the need for post-discharge care. The mean price at top-ranked hospitals for which full information was found was $53,140; at the unranked hospitals, it was slightly lower at $41,666 (P=0.07) (Gevers ’13).
American Society of Anesthesiologists (ASA) Physical Status Scoring System
	ASA Score
	Physical Status

	ASA 1
	A normal, health patient

	ASA 2
	A patient with mild to moderate systemic disease

	ASA 3
	A patient with severe systemic disease that is not incapacitating

	ASA 4
	A patient with incapacitating illness that is a constant threat to life

	ASA 5
	A moribund patient who is not expected to survived twenty-four hours with or without surgery

	ASA 6
	Organ donor.  Brain dead patient for organ harvesting.  Included in the physical status scoring system is the designation “E” for emergency.


Source: Sweeney ’03: 42

The ASA physical status score is a grading of general health coming to surgery.  Patients with a physical status score of 3 or greater may have a several-fold higher incidence of complications during and after surgery when compared to ASA 1 and 2 patients.  The number-one factor correlating with complications or mortality associated with surgery was an ASA score of 3 or greater.  When “E” (for emergency”) is added on the physical status score there is a severalfold increase in risk.  Emergency surgery on the patient with a physical status score of ASA 3 or higher can be associated with prohibitive risk.  More than 3 million children receive anesthesia in operating rooms in the United States each year.  Infants and young children are at significantly higher risk of a serious complication or death associated with anesthesia than older children and adults.  Infants and small children have substantially higher metabolic rates and oxygen demand.  The infant has much smaller lung volumes, a smaller airway that is more prone to obstruction, and far less respiratory reserve.  The epiglottis is relatively large and floppy; minor airway irritation or infection (croup, epiglottitis) may result in swelling that can cause dangerous narrowing or even closure of the airway.  Infants are prone to cold stress, which may lead to cardiovascular instability, decreased oxygen levels in the blood, and bleeding disorders.  These physiological conditions present in infants and small children make them far more prone to life-threatening complications, including hypoxemia (low oxygen level in the bloodstream) and cardiac arrest. Anesthesia for infants and small children requires specialized equipment and skill set.  Studies who that the “occasional” pediatric surgeon has substantially higher complication rates, including death, than the surgeon who regularly performs surgery on children.  Cardiac surgery is the most invasive and perhaps the most risky of all operations.  To accomplish heart surgery, you may be subjected to incredible physiological derangements, like induced cardiac arrest, and placement on a heart-lung bypass machine.  To monitor cardiac surgery patients, high-tech and invasive monitors are used.  These monitors may be placed directly on the heart (the Swan-Ganz monitor) or in the esophagus (transesophageal echocardiography) to monitor heart function during and after surgery.  Scientific literature suggests that surgical results may be substantially better when performed at a facility doing more than 200 open-heart operations per year (Sweeney ’03: 37, 38, 40, 43).  The U.S. surgical death rate is estimated that 1.14 percent of patients who go in for surgery never leave the hospital.  Researchers in the United Kingdom looked at more than 46,000 patients in 28 European countries who underwent non-cardiac surgery.  They found that 4 percent of them died before they could make it out of the hospital.  Nearly 75 percent of patients in Europe who died did not get admitted to an intensive care unit (ICU).  The surgery death rates that the researchers found in other countries ranged from Latvia, which at 21.5 percent had the worst death rate, to Iceland with a rate of 1.2 percent (Padel '12). 
Estimated Risk of Hospital Mortality in Relation to Age, Preoperative Disease and Surgery
	Condition
	Elective/Emergency
	Age <50 years old
	Age 50-69 years old
	Age >70 years old

	Chronic heart or pulmonary failure
	Elective
	0.1%
	0.4%
	0.8%

	
	Emergency
	0.5%
	2%
	4%

	Renal Failure
	Elective
	0.2%
	0.9%
	2%

	
	Emergency
	1%
	2%
	9%

	Abdominal Surgery
	Elective
	0.3%
	1%
	3%

	
	Emergency
	2%
	6%
	12%

	Chronic heart failure and renal failure
	Elective
	0.7%
	3%
	6%

	
	Emergency
	3%
	13%
	24%

	Chronic heart or pulmonary failure and abdominal surgery
	Elective
	0.9%
	4%
	7%

	
	Emergency
	4%
	17%
	30%

	Renal failure and abdominal surgery
	Elective
	2%
	2%
	16%

	
	Emergency
	8%
	32%
	50%

	Chronic heart or pulmonary failure and renal failure and abdominal surgery
	Elective
	6%
	22%
	37%

	
	Emergency
	26%
	60%
	76%


Source: Table 8.2; Sweeney ’03: 43
Fasting before surgery is important.  An empty stomach at the time of anesthesia induction makes the risk of aspiration pneumonia unlikely.  Stomach emptying depends on many factors, including the type of contents in the stomach (solids versus liquids), the volume of the substance and the composition of the substance (fat and protein versus sugar and starch).  With liquids, the volume is less important than the type of liquid ingested.  Clear liquids, like water are emptied form the stomach in one to two hours.  Other clear liquids include fruit juices without pulp, carbonated beverages, clear tea, and black coffee.  Clear liquids do not include alcohol.  American Society of Anesthesiologists (ASA) guidelines for preoperative fasting allow for the patient to consume clear liquids up to two hours preoperatively if they are otherwise healthy.  Full liquids include alcohol, milk and any other liquid not listed as a clear liquid above, full liquids may take as long as solids to be emptied from the stomach, six to eight hours.  Break milk is digested easily and quickly by infants and small children, and is usually emptied from the stomach within three to four hours.  Solid foods should be avoided for a full eight hours or more prior to surgery.  For a light meal with minimal grease and protein, fast a minimum of six hours prior to surgery to maximize gastric emptying.  In Britain patients are allowed a light breakfast (toast and tea, with no milk) up to two to four hours prior to surgery (Sweeney ’03: 26, 27, 28).
Intubation, is the insertion of plastic endotracheal tube in the windpipe during anesthesia.  The purpose of the endotracheal tube is to provide a safe and secure airway during surgery and general anesthesia and, in some cases, to control ventilation after surgery.  In 1920, rubber tubes designed to deliver inhaled anesthetic gases directly into the trachea were introduced.  These tubes were called “endotracheal tubes” to denote their position within the trachea.  The end of the endotracheal tube coming out of the mouth is connected to the anesthesia breathing circuit.  A low-pressure cuff (balloon) on the outer portion of the endotracheal tube is positioned inside the trachea and is inflated to form an airtight seal between the endotracheal tube and the trachea. This airtight seal prevents any stomach contents fluids or secretions from entering into the trachea or the lungs.  The laryngeal mask airway (LMA), is another device used to secure a patient’s airway.  It is inserted in the throat and rests above the vocal chords.  The LMA is made of soft rubber and is inserted via the mouth into the back of the throat and rests above the vocal cords after you are asleep (Sweeney ’03: 75, 77, 78, 80).
Severe complications associated with anesthesia occurred in one in 170 anesthetics, in a study where headaches were included as a severe complication. In another study major complications were reported to be one in 731 cases.  In both of these studies the majority of patients who suffered either severe or major complications from anesthesia fully recovered from the injury.  The most frequent minor complications are backache and headache, dental damage, minor eye injury, inability to reverse the effects of anesthesia drugs, nausea and vomiting, and sore throat.  Dental damage, is the most common complication resulting in malpractice suit, it can occur as the result of the placement of any type of airway device.  Eye injuries are usually minor corneal abrasions because they can’t blink and their eyes must be protected during surgery.  Sometimes muscle paralyzing drugs cannot be reversed at the end of surgery and the patient is placed on a mechanical ventilator until the effects of the paralyzing drug have worn off.  The three most serious complications associated with anesthesia are brain damage, cardiac arrest and death.  Cardiac arrest may be the result of an overdose of anesthetic, failure to deliver adequate amounts of oxygen to the patient, or profound blood loss during surgery.  These same causes may result in either brain damage or death. Brain damage includes everything from mild stroke to a full-blown coma.  The most common cause is the failure to adequately ventilate the patient with oxygen (Sweeney ’03: 127). 

Malignant hyperthermia (MH) is a disorder of muscle metabolism.  The malignant hyperthermia reaction, triggered by certain anesthetic agents, results in an abnormal release of calcium in the muscle cells that results in involuntary, sustained muscle contraction.  The sustained muscle contraction results in massive energy expenditure and hyper-metabolic state that is associated with dramatic heat and carbon dioxide production.  MH is a genetically transmitted condition.  Patients related to an MH susceptible person should be treated as if they were MH susceptible as well.  In the Midwest, there are more MH susceptible families than in other parts.  There is a substantially higher incidence of MH reaction in children and young adults than older patients.  The incidence of a full-blown MH reaction is around 1:50,000 anesthetics administered to adults and about 1:15,000 anesthetics administered to children.  Triggering agents include Anectine (succinylcholine) and all potent anesthesia gases (especially halothane) except nitrous oxide.  50 percent of patients who manifest an MH reaction under anesthesia have had a prior anesthetic without any problem.  When a patient’s muscles become diffusely rigid instead of flaccidly paralyzed after the administration of succinylcholine, and temperature increases rapidly at one degree every five minutes, there is a high probability the patient is MH susceptibility and should be treated with the MH antidote Dantrolene.  Untreated malignant hyperthermia syndrome has a mortality of 70 percent or greater.  The only specific diagnostic test for MH susceptibility requires a piece of the patient’s muscle tissue, about the size of an adult thumb, for analysis.  The halothane contracture test studies the characteristics of the muscle when exposed to halothane vapor in a laboratory, and identifies about 90 percent of MH susceptible patients.  Mortality from MH approaches zero with prompt use of the antidote drug for malignant hyperthermia (Dantrolene) (Sweeney ’03: 49-52).
More than half of hospital patients reported excruciating pain after surgery, and almost half of these people did not discuss the pain with their nurse of doctor.  Patient reluctance is based on a fear of addiction and no pain no gain mentality.  Tissue injury from surgery results in the local release of various chemicals including prostaglandins that cause redness, pain and swelling at the site of injury.  Drug like Motrin, Naprosyn, and Vioxx (nonsteriodal anti-inflammatory drugs, or NSAIDs) block a key enzyme in the synthesis of prostaglandins and are used to combat pain and inflammation associated with surgical tissue trauma.  Toradol is a potent and highly effective injectable NSAID commonly used following surgery, that is comparable in effectiveness to narcotics without the side effects.  Local anesthetic drugs (e.g. xylocaine, novocaine, and marcain) are injected into the tissues in close proximity to he nerves in the region of the origin of the pain, and they will block the transmission of pain signals from these nerve fibers for up to eight to twelve hours after surgery.  Impulses from bare sensory nerve fibers carrying pain signals, connect with the other nerves of the spinal cord (the dorsal horn) before the pain signal travels up the spinal cord to the brain.  Injecting local anesthetic agents at the level of the spinal cord either by spinal or epidural anesthesia will block incoming pain impulses from being transmitted to the brain.  Pain signals will continue arriving from below the level of the epidural or spinal anesthesia, but they cannot be transmitted to the brain.  For the most painful surgeries, the pain score won’t be able to get to zero, but can usually get into the tolerable 3-5 range.  Patients should not be sent home with pain scores in the 6-10 range after surgery.  Pain is not good and should not be unbearable (Sweeney ’03: 147, 155, 156, 162, 163).
4.8 Orthopedics

Musculoskeletal diseases are the leading cause of disability and absence from work in the United States.  From 2000 to 2004, the number of knee replacements increased by 53%, from 281,534 to 431,485.  It has been projected that in 2015, the number of knee replacements will reach nearly 1.4 million (Hauser et al '16). Rheumatoid arthritis is associated with a high rate of disability, more than one-third of working persons who develop RA are unable to work after five years.  Three years after diagnosis with systemic lupus erythematosus, 40% of patients no longer are working.  In 1995 dollars the estimated total economic impact of musculoskeletal conditions on the US economy was $215 billion.  It is estimated that 30 million people participate in some form of organized sport annually in the United States.  Countless millions more are involved in non-organized sports and may have the same propensity to physical injury.  Approximately 25% of high school athletes will sustain an injury at some time.  Direct costs of such injuries exceed $250 million a year.  Occupational injuries affect 15%-20% of all Americans, and repetitive stress injuries (RSIs) account for 56% of all occupational injuries, with an incidence of 21 cases per 100,000 workers annually.  In contrast to the prevalence of lower-extremity injuries among athletes, the upper extremity, back and cervical spine are much more commonly affected by injuries sustained in the workforce.  Generally the treatment is to rest the affected part with such devices as night-time splints, neck brace and lower back support.  Acute management may include the application of ice, non-steroidal anti-inflammatory drugs, judicious use of local corticosteroidal anti-inflammatory drugs, and referral to a physical therapist or yoga guru who can teach appropriate stretching and strengthening exercises and guide the patient through a progressive aerobic program to increase overall physical fitness.  Reducing known risk factors and educating workers about intervention strategies including ergonomics will result in healthier more informed employees (Klippel et al ’01: 2, 201, 207).  Worldwide estimate of all-cause lower-extremity amputations is 2.0–5.9 per 10,000 inhabitants. For birth prevalence rates of congenital limb deficiency they found an estimate between 3.5–7.1 cases per 10,000 births.  In the USA an estimate was found of 32,500 children (<21 years) that suffer from major pediatric amputation, with 5,525 new cases each year, of which 3,315 congenital (Ephraim et al '03).
Because many other body systems, including the vascular, nervous, and integumentary systems, are interrelated, disorders of one of these systems may also affect the musculoskeletal system and complicate the diagnosis of the disorder's origin. Diseases of the musculoskeletal system mostly encompass functional disorders or motion discrepancies; the level of impairment depends specifically on the problem and its severity, usually fracture. Articular disorders pertaining to the joints are the most common. However, also among the diagnoses are: primary muscular diseases, neurologic deficits, toxins, endocrine abnormalities, metabolic disorders, infectious diseases, blood and vascular disorders, and nutritional imbalances. Disorders of muscles from another body system can bring about irregularities such as: impairment of ocular motion and control, respiratory dysfunction, and bladder malfunction. Complete paralysis, paresis, or ataxia may be caused by primary muscular dysfunctions of infectious or toxic origin; however, the primary disorder is usually related to the nervous system, with the muscular system acting as the effector organ, an organ capable of responding to a stimulus, especially a nerve impulse. 
Chronic osteoarthritis is typically the result of a poly-microbial infection of an injury.   Metronidazole is the definitive antibiotic treatment for joint infections.  Staphylococcus infects the spine and is treated with doxycycline.  Influenza can rarely infect the knee and is cured with Amantadine (Symmetrel).   Chondromalacia patellae, runner's knee, is defined as the softening, thinning, and degradation of cartilage underneath the patella.  Patients present for medical treatment, cartilage replacement and total knee replacement surgery as the result of crippling pain of bone scraping on bone.  It is also defined by patellofemoral pain syndrome, a condition that affects both younger and older patients. In adolescents and young adults, the condition is primarily due to injury leading to the breakdown of intra-articular cartilage and resultant osteoarthritis. In older adults, chondromalacia patella is primarily the result of age-related osteoarthritis of the knee. Conservative, first line therapy for chondromalacia patella includes exercise, physical therapy, nonsteroidal anti-inflammatory drugs (NSAIDs), corticosteroid injections.  The number of knee replacements has increased dramatically. From 2000 to 2004, the number of knee replacements increased by 53%, from 281,534 to 431,485.  It has been projected that in 2015, the number of knee replacements will reach nearly 1.4 million.   Glucosamine and Chondroitin is extremely effective at treating arthritic pain and cartilagenous tissue damage.  Studies dating back to the 1980s show that these two supplements can help relieve the pain of arthritis.  These supplements are postulated to enhance the cartilage at a biochemical level.   The recommended dosage is 1,000 mg to 2,000 mg of glucosamine and 800 mg to 1,600 mg of chondroitin sulfate every day (Debrowolski ’04: 123).  The pills are however quite large and often cause gut cramping when taken on an empty stomach and can be safely taken with one 25 to 50 billion probiotic organism capsules (Huffnagle ’07).  
Dextrose prolotherapy, a technique first pioneered by George Hackett in the 1950s, can obviate patellofemoral pain syndrome resulting from chondromalacia patella and lead to cartilage synthesis in the knee.  In 1983, Y. King Liu performed a study using the knee ligament in rabbits. Prolotherapy significantly increased ligamentous mass, thickness, and cross sectional area as well as the ligament strength. In a six-week period, ligament mass increased by 44 percent, ligament thickness increased by 27 percent, and the ligament/bone junction strength increased by 28 percent. Following prolotherapy, human patients experienced statistically significant decreases in pain. Stiffness and crepitus decreased after prolotherapy, and ROM increased.   Patients reported improved walking ability and exercise ability after prolotherapy. For daily pain level, ROM, daily stiffness, crepitus, and walking and exercise ability, sustained improvement of over 75% was reported by 85% of patients. Fewer patients required pain medication. No side effects of prolotherapy were noted. The average length of time from last prolotherapy session was 14.7 months (range, 6 months to 8 years). Only 3 of 16 knees were still recommended for surgery after prolotherapy. Prolotherapy ameliorates chondromalacia patella symptoms and improves physical ability (Hauser '14). Patients experience long-term improvement without requiring pain medications but the NIH is not controlled by the recovery of the ability to run, like the 80% recovery of ability to run rate with Carticel and MACI cartilage replacement surgical procedures. Use of dextrose prolotherapy is supported for treatment of tendinopathies, knee and finger joint OA, and spinal/pelvic pain due to ligament dysfunction. Efficacy in acute pain, as first-line therapy, and in myofascial pain cannot be determined from the literature (Hauser et al '16). First line treatment of painful myofascial tics is Amantadine (Symmetrel) and temporal-mandibular joint pain is methamphetamine exposure avoidance. Prolotherapy and Glucosamine and Chondroitin supplements should be considered the first-line, potentially curative medical treatment for chondromalacia of the patella and other joints.
The most common prolotherapy agent used in clinical practice is dextrose, with concentrations ranging from 12.5% to 25% (Hauser et al '16).  Favorable outcomes have been reported in the treatment of lateral epicondylosis, Achilles tendinosis, groin pain, plantar fasciitis, and knee osteoarthritis. Dextrose-prolotherapy (15% dextrose in 1% lidocaine) was utilized with 60.5% of participants reporting pain improvement (Sonoral '15).  All of the solutions used in Prolotherapy injections are designed to provide a combination of anesthetic and proliferant inflammatory qualities. Irritant solutions most often contain dextrose (d-glucose), a natural form of glucose normally found in the body, but may also contain combinations of polidocanol, manganese, zinc, human growth hormone, pumice, ozone, glycerin, or phenol. In severe cases, autologous cellular solutions may also be needed, such as platelet-rich plasma (PRP), bone marrow, or adipose tissue (Hauser et al 16). Growth factors act directly on the cells and joints of the body to stimulate the proliferation of fibroblasts and regeneration of collagen and cartilage (Sonoral '15).  At one year, 84% of the dextrose-treated Osgood-Schlatter disease knees were pain free compared to 46% of the lidocaine-treated knees.  At 12 months, reduction in stiffness and limitation in activity by Achilles tendonitis was seen in 73% of the exercise only group, 79% of the injection only group, and 86% of the group treated with dextrose injection.  The lateral epicondylitis of the elbow treatment group showed significant improvement in pain levels compared with patients given saline injection with the same number of needle punctures and volume (91% versus 33%). The treatment group was injected at 0, 1, and 3 months with 0.72% sodium morrhuate, 10.7% dextrose, 0.29% lidocaine, and 0.04% sensorcaine. An absence of pain at follow-up of groin pain was found in 88.8% of patients (Hauser '16).
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Doctors of osteopathy (DO) have been trained to look at the body as an integrated whole, with an emphasis on the musculoskeletal system – nerves, muscles and bones.  Osteopaths use ultrasound, heat, cold, range of motion, and postural adjustment in their treatment.  During their four years of medical school, DOs learn osteopathic manipulative therapy (OMT) a technique involving hands-on diagnosis more similar to craniosacral manipulation than chiropractic.   This system of hands-on techniques helps alleviate pain, restores motion, supports the body’s natural functions and influences the body’s structure to help it function more efficiently.  The treatment can be used to ease pain, promote healing and increase overall mobility. OMT is often used to treat muscle pain. But it can also help patients with a number of other health problems such as: asthma, sinus disorders, carpal tunnel syndrome, migraines, menstrual pain. When appropriate, OMT can complement, and even replace, drugs or surgery.  
There are several different techniques of OMT, including: Soft tissue technique – This approach applies pressure to the muscle area around the spine. It consists of rhythmic stretching, deep pressure and traction.  Muscle energy technique – With this technique, the patient is directed to use his or her muscles from a precise position and in a specific direction against a counterforce applied by the doctor.  Thrust technique – This approach uses high velocity forces to restore motion to a joint to reduce or eliminate the signs of tissue changes, asymmetry, restricted movement and tenderness. This is the "cracking" technique of manipulation. Counterstrain technique – During this approach, the patient is moved away from a position where motion is restricted to one of greater comfort. This technique is good for an acute injury.  Patients with bone cancer, bone or joint infections, severe osteoporosis and high-velocity thrust techniques for spinal fusion.
Orthopedics is the branch of medicine dealing with the correction of deformities of bones or muscles.  Orthopedic surgeons use both surgical and nonsurgical means to treat musculoskeletal trauma, spine diseases, sports injuries, degenerative diseases, infections, tumors, and congenital disorders. Between 2001 and 2016, the prevalence of musculoskeletal procedures drastically increased in the U.S, from 17.9% to 24.2% of all operating room procedures performed during hospital stays.  In a study of hospitalizations in the United States in 2012, spine and joint procedures were common among all age groups except infants. Spinal fusion was one of the five most common OR procedures performed in every age group except infants younger than 1 year and adults 85 years and older. Laminectomy was common among adults aged 18–84 years. Knee arthroplasty and hip replacement were in the top five OR procedures for adults aged 45 years and  older (Fingar et al '14)(Weiss et al '14).  
According to applications for board certification from 1999 to 2003, the top 25 most common orthopedic procedures (in order) performed by orthopedic surgeons are as follows: Knee arthroscopy and meniscectomy. Shoulder arthroscopy and decompression. Carpal tunnel release. Knee arthroscopy and chondroplasty.  Removal of support implant.  Knee arthroscopy and anterior cruciate ligament reconstruction. Knee replacement.  Repair of femoral neck fracture. Repair of trochanteric fracture.  Debridement of skin/muscle/bone/fracture. Knee arthroscopy repair of both menisci. Hip replacement.  Shoulder arthroscopy/distal clavicle excision.  Repair of rotator cuff tendon. Repair fracture of radius (bone)/ulna.  Laminectomy.  Repair of ankle fracture (bimalleolar type).  Shoulder arthroscopy and debridement. Lumbar spinal fusion.  Repair fracture of the distal part of radius.  Low back intervertebral disc surgery.  Incise finger tendon sheath.  Repair of ankle fracture (fibula). Repair of femoral shaft fracture. Repair of trochanteric fracture (Fingar et al '14)(Weiss et al '14).  Knee surgery is the most common surgical procedure and knee surgeries are four of the top ten most  performed orthopedic procedures; total knee replacement is the most common major arthroplasty.
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The ability to properly apply casts and splints is a technical skill easily mastered with practice and an understanding of basic principles. The initial approach to casting and splinting requires a thorough assessment of the injured extremity for proper diagnosis. Once the need for immobilization is ascertained, casting and splinting start with application of stockinette, followed by padding. Splinting involves subsequent application of a noncircumferential support held in place by an elastic bandage. Splints are faster and easier to apply; allow for the natural swelling that occurs during the acute inflammatory phase of an injury; are easily removed for inspection of the injury site; and are often the preferred tool for immobilization in the acute care setting. Disadvantages of splinting include lack of patient compliance and increased motion at the injury site. Casting involves circumferential application of plaster or fiberglass. As such, casts provide superior immobilization, but they are more technically difficult to apply and less forgiving during the acute inflammatory stage; they also carry a higher risk of complications. Compartment syndrome, thermal injuries, pressure sores, skin infection and dermatitis, and joint stiffness are possible complications of splinting and casting. Patient education regarding swelling, signs of vascular compromise, and recommendations for follow-up is crucial after cast or splint application.  Standard materials and equipment for splint and cast application include (1) adhesive tape (to prevent slippage of elastic wrap used in splints; (2) bandage scissors; (3) basin of water at room temperature (dipping water); (4) casting gloves (necessary for fiberglass; (5) elastic bandage (for splints; (6) padding; (7) plaster or fiberglass casting material; (8) sheets, underpads (to minimize soiling of the patient's clothing; (9) stockinette.  Regardless of the material used, the most important variable affecting the setting time is water temperature.  Casting materials harden faster with the use of warm water compared with cold water. The faster the material sets, the greater the heat produced, and the greater the risk of significant skin burns. Cool water is also recommended when extra time is needed for splint application.
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To prepare the injured extremity for splinting, stockinette is measured and applied to cover the area and extend about 10 cm beyond each end of the intended splint site. Later, once the padding and splint material have been applied, the excess stockinette is folded back over the edges of the splint to form a smooth, padded edge. Care should be taken to ensure that the stockinette is not too tight, and that wrinkling over flexion points and bony prominences is minimized by smoothing or trimming the stockinette. Generally, a stockinette 2 to 3 inches wide is used for the upper extremities and 4 inches wide for the lower extremities.  

An acceptable alternative is to create a splint without the use of a stockinette. This technique may be particularly useful if dramatic swelling is anticipated.  Next, layers of padding are placed over the stockinette to prevent maceration of the underlying skin and to accommodate for swelling. Padding is wrapped circumferentially around the extremity, rolling the material from one end of the extremity to the other, each new layer overlapping the previous layer by 50 percent. This technique will automatically provide two layers of padding. Extra layers may be added over the initial layers, if necessary. The padding should be at least two to three layers thick without being constrictive, and should extend 2 to 3 cm beyond the intended edges of the splint.  Joints should be placed in their proper position of function before, during, and after padding is applied to avoid areas of excess wrinkling and subsequent pressure. In general, the wrist is placed in slight extension and ulnar deviation, and the ankle is placed at 90 degrees of flexion. Padding comes in several widths. In general, padding 2 inches wide is used for the hands, 2 to 4 inches for upper extremities, 3 inches for feet, and 4 to 6 inches for lower extremities.  An additional 1 to 2 cm should be added at each end of the splint to allow for shrinkage that occurs during wetting, molding, and drying. 
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Ultimately, the splint should be slightly shorter than the padding.  If using plaster, the physician should measure and layer the appropriate number of sheets for the desired splint. If using a roll of fiberglass, the physician should unroll the splint material to the appropriate length to create the first layer. When the splint edge is reached, the next layer should be folded back on itself to create the subsequent layer. This process should be repeated until a splint with the appropriate number of layers has been created. The thickness of the splint depends on the patient's size, the extremity involved, and the desired strength of the final product. For an average-size adult, upper extremities should be splinted with six to 10 sheets of material, whereas lower extremity injuries may require 12 to 15 sheets. Use of more sheets provides more strength, but the splint will weigh more, produce more heat, and be bulkier. In general, the minimum number of layers necessary to achieve adequate strength should be used.  Dry, layered splint material should be submerged in water until bubbling from the materials stops. The splint is removed and excess water squeezed out. Fiberglass will feel damp; plaster will have a wet, sloppy consistency. The splint is then placed on a hard surface and smoothed to remove any wrinkles and to ensure even wetness of all layers. With the extremity still in its position of function, the wet splint is placed over the padding and molded to the contours of the extremity using only the palm of the hand to avoid pressure points produced by the fingers. Finally, the stockinette and padding edges are folded back to create a smooth edge. The dried splint is secured with an elastic bandage wrapped in a distal to proximal direction.
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The principles of casting are similar to those of splinting.  Once the extremity has been prepared with stockinette and padding and placed in the desired position, the plaster or fiberglass material is applied. The casting material is wrapped circumferentially, with each roll overlapping the previous layer by 50 percent. The physician should avoid placing excess tension on the plaster or fiberglass because it can create a tight, constrictive cast that may damage underlying skin through pressure, neurovascular compromise, or both. Conversely, a cast that is overly padded or loosely applied can allow for significant rubbing, friction, and skin injuries (e.g., abrasions, friction blisters). Just before the final layer of casting material is applied, the physician should fold back the stockinette and padding, and then apply the final layer, molding the cast while the materials are still malleable.  Compartment syndrome is the most serious complication of casting or splinting. It is a condition of increased pressure within a closed space that compromises blood flow and tissue perfusion and causes ischemia and potentially irreversible damage to the soft tissues within that space. If an immobilized patient experiences worsening pain, tingling, numbness, or any sign of vascular compromise such as severe swelling, delayed capillary refill, or dusky appearance of exposed extremities, an immediate visit to the nearest emergency department or urgent care office is indicated for prompt removal of the cast.  Ice can be applied for 15 to 30 minutes at a time over a cast or splint. Strong opioids should be used with caution during the first two to three days after splinting because they can mask pain that would otherwise prompt a follow-up visit.  Time to follow-up and length of immobilization are extremely variable, depending on the site, type, and stability of the injury and on patient characteristics (e.g., age, accessibility, compliance). Most splints and casts require initial follow-up within one to two weeks after application, and most fracture guidelines estimate four to eight weeks for healing. All injuries must be assessed, treated, and followed on an individual basis (Boyd et al '09).
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The use of intramedullary rods to treat fractures of the femur and tibia was pioneered  Gerhard Küntscher of Germany. This made a noticeable difference to the speed of recovery of injured German soldiers during World War II and led to more widespread adoption of intramedullary fixation of fractures in the rest of the world. External fixation of fractures was refined by American surgeons during the Vietnam War but a major contribution was made by Gavril Abramovish Ilizarov in the USSR. He was sent, without much orthopedic training, to look after injured Russian soldiers in Siberia in the 1950s. With no equipment he was confronted with crippling conditions of unhealed, infected, and mal-aligned fractures. With the help of the local bicycle shop he devised ring external fixators tensioned like the spokes of a bicycle. With this equipment he achieved healing, realignment and lengthening to a degree unheard of elsewhere. His llizarov apparatus is still used today as one of the distraction osteogenesis methods.  Traction was the standard method of treating thigh bone fractures until the late 1970s when the Harborview Medical Center in Seattle group popularized intramedullary fixation without opening up the fracture.  Some tibial shaft fractures cannot be accurately reduced using closed or percutaneous techniques during an intramedullary nailing procedure. Under these circumstances, a formal open reduction can be performed. All fractures ultimately healed within 5° of anatomic alignment (Bishop et al '12). 
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Arthroscopy was pioneered in the early 1950s by Dr.Masaki Watanabe of Japan to perform minimally invasive cartilage surgery and reconstructions of torn ligaments. Arthroscopy helped patients recover from the surgery in a matter of days, rather than the weeks to months required by conventional, 'open' surgery. It is a very popular technique. Knee arthroscopy is one of the most common operations performed by orthopedic surgeons today and is often combined with meniscectomy or chondroplasty. The majority of upper extremity outpatient orthopedic procedures are now performed arthroscopically.  
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Arthroplasty is an orthopedic surgery where the articular surface of a musculoskeletal joint is replaced, remodeled, or realigned by osteotomy or some other procedure. It is an elective procedure that is done to relieve pain and restore function to the joint after damage by arthritis (rheumasurgery) or some other type of trauma. As well as the standard total knee replacement surgery, the uni-compartmental knee replacement, in which only one weight-bearing surface of an arthritic knee is replaced, is a popular alternative.  Joint replacements are available for other joints on a limited basis, most notably the knee, shoulder, elbow, wrist, ankle, spine, and finger joints.  In recent years, cartilage replacement of joints, in particular the hip and knee joints, have become more popular amongst younger and more active patients. This type of operation delays the need for the more traditional and less bone-conserving total hip replacement, but carries significant risks of early failure from fracture and bone death.  One of the main problems with joint replacements is wear of the bearing surfaces of components. This can lead to damage to surrounding bone and contribute to eventual failure of the implant. Use of alternative bearing surfaces has increased in recent years, particularly in younger patients, in an attempt to improve the wear characteristics of joint replacement components. These include ceramics and all-metal implants (as opposed to the original metal-on-plastic). The plastic (actually ultra high-molecular-weight polyethylene) can also be altered in ways that may improve wear characteristics. 
Total Hip Replacement, Before and After
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The modern total hip replacement was pioneered by Sir John Charnley, expert in tribology at Wrightington Hospital, England in the 1960s. He found that joint surfaces could be replaced by implants cemented to the bone. His design consisted of a stainless steel one-piece femoral stem and head and a polyethylene, acetabular component, both of which were fixed to the bone using PMMA (acrylic) bone cement. For over two decades, the Charnley Low Friction Arthroplasty and its derivative designs were the most-used systems in the world. This formed the basis for all modern hip implants.  The Exeter hip replacement system (with a slightly different stem geometry) was developed at the same time. Since Charnley, there have been continuous improvements in the design and technique of joint replacement (arthroplasty) with many contributors, including W. H. Harris, the son of R. I. Harris, whose team at Harvard pioneered uncemented arthroplasty techniques with the bone bonding directly to the implant.
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Knee replacements using similar technology were started by McIntosh in rheumatoid arthritis patients and later by Gunston and Marmor for osteoarthritis in the 1970s developed by Dr. John Insall in New York utilizing a fixed bearing system, and by Dr. Frederick Buechel and Dr. Michael Pappas utilizing a mobile bearing system. Modern orthopedic surgery and musculoskeletal research has sought to make surgery less invasive and to make implanted components better and more durable.  Partial excision of the medial or lateral meniscus of the knee (CPT code 29881) remains the most common procedure, followed by carpal tunnel surgery (CPT code 64721). Shoulder arthroscopy and/or acromial decompression (CPT code 29826) moved up seven places over the five years. The total number of procedures coded 29881 (meniscectomy) is consistently more than twice that of procedure 64721 (carpal tunnel release), which, until 2003, was the second most common procedure. Five of the top eleven procedures required the use of arthroscopy skills.  56% of the top eleven procedures required arthroscopy (Garret et al '06). 

	

	The use of arthroscopic techniques has been particularly important for injured patients. Arthroscopy was pioneered in the early 1950s by Dr. Masaki Watanabe of Japan to perform minimally invasive cartilage surgery and reconstructions of torn ligaments. Arthroscopy helped patients recover from the surgery in a matter of days, rather than the weeks to months required by conventional, 'open' surgery. It is a very popular technique. Knee arthroscopy is one of the most common operations performed by orthopedic surgeons today and is often combined with meniscectomy or chondroplasty. The majority of orthopedic procedures are now performed arthroscopically.  Articular cartilage, most notably that which is found in the knee joint, is generally characterized by very low friction, high wear resistance, and poor regenerative qualities. It is responsible for much of the compressive resistance and load bearing qualities of the knee joint and, without it, walking is painful to impossible. 
Osteoarthritis is a common condition of cartilage failure that can lead to limited range of motion, bone damage and invariably, pain. Due to a combination of acute stress and chronic fatigue, osteoarthritis directly manifests itself in a wearing away of the articular surface and, in extreme cases, bone can be exposed in the joint. Some additional examples of cartilage failure mechanisms include cellular matrix linkage rupture, chondrocyte protein synthesis inhibition, and chondrocyte apoptosis. There are several different repair options available for cartilage damage or failure.  Cartilage replacement seems better than debridement or abrasive treatments or total knee replacement and needs to be offered by knee surgeons.  Treatments that remove the diseased and undermined cartilage with an aim to stop inflammation and pain include shaving (chondrectomy) and debridement. It is interesting to note that debridement, introduced by Magnuson in 1941, does not have any scientific basis for existence; in fact, it is deleterious in terms of knee biomechanics. It is used palliatively as it temporarily relieves pain associated with arthritic inflammation. Many insurance companies (ex. Aetna) consider the procedure experimental because there is no evidence proving its effectiveness.  Another group of treatments consists of a range of abrasive procedures aimed at triggering cartilage production, such as drilling, microfracture surgery, chondroplasty, and spongialization. Abrasion, drilling, and microfracture originated 20 years ago. They rely on the phenomenon of spontaneous repair of the cartilage tissue following vascular injury to the subchondral bone. 
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There are two methods of grafting cartilage defects, osteochondral grafting (mosaicplasty), and articular cartilage stem cell paste grafting. Periosteal grafts are harvested from the perichondrial tissue and grafted to the articular cartilage defect. Given low long-term success rates, perichondrial grafting alone has not been clinically accepted as a particularly excellent therapy. Mosaicplasty, a form of chondral grafting, is a therapy designed to replace cartilage on the surface of the knee joint that has been damaged by trauma or arthritis by implanting osteochondral plugs. The implants can be autogenic (autologous) or allogenic. Osteochondral autograft (OATS) is a technique that requires that the surgeon transplant sections of bone and cartilage. First, the damaged section of bone and cartilage is removed from the joint. Then a new healthy dowel of bone with its cartilage covering is removed from the same joint and transplanted or grafted into the hole left from removing the old damaged bone and cartilage. The healthy bone and cartilage are taken from areas of low stress in the joint so as to prevent weakening the joint. Depending on the severity and overall size of the damage multiple plugs or dowels may be required to adequately repair the joint.  Paste grafting involves replacing damaged cartilage with autologous cartilage and cancellous bone from the intercondylar notch in the center of the knee that is first morselized into a paste (typically with hydroxyapatite) to better fill the defect and more successfully promote chondrocyte activity and cartilage formation. These procedures are often performed arthroscopically. The human body's own cartilage is still the best material for lining knee joints. This drives efforts to develop ways of using a person's own cells to grow, or re-grow cartilage tissue to replace missing or damaged cartilage. One cell-based replacement technique is called autologous chondrocyte implantation (ACI) or autologous chondrocyte transplantation (ACT).  
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	A variation on the Carticel technique, called matrix-associated autologous chondrocyte transplantation (MACT), grows the patient's cells in a 3D matrix of resorbable tissue which is implanted via an open or arthroscopic procedure. It appears to be a simpler technique and resolves some of the issues of using Carticel under a periosteal patch.  Another ACI technique, using "chrondospheres", uses only chrondrocytes and no matrix material. The cells grow in self-organized spheroid matrices which are implanted via injected fluid or inserted tissue matrix.  MACI stands for Matrix-induced Autologous Chondrocyte Implantation. The technique involves an initial arthroscopy or key-hole procedure during which a very small amount of the patient's articular cartilage is taken from a specific area within the knee. The retrieved cartilage is then grown in a laboratory to produce millions of cartilage cells which are attached to a "matrix" made of collagen. A second procedure is then carried out to expose the damaged area and the new cartilage cells are re-implanted. A careful post-operative rehabilitation programme is then followed to ensure the best result.  Recently, there have been several published case reports of successful cartilage growth in human knees using autologous cultured mesenchymal stem cells.  In addition, an n=229 safety study has also been published showing safety better than surgical alternatives for this cultured cell injection procedure at a 3 year follow-up.  An advantage to this approach is that a person's own stem cells are used, avoiding transmission of genetic diseases.
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A typical prosthetic limb costs anywhere between $15,000 and $90,000, depending on the type of limb desired by the patient. With medical insurance, a patient will typically pay 10%–50% of the total cost of a prosthetic limb, while the insurance company will cover the rest of the cost. The percent that the patient pays varies on the type of insurance plan, as well as the limb requested by the patient.  Transradial (below the elbow amputation) and transtibial prostheses (below the knee amputation) typically cost between US $6,000 and $8,000, while transfemoral (above the knee amputation) and transhumeral prosthetics (above the elbow amputation) cost approximately twice as much with a range of $10,000 to $15,000 and can sometimes reach costs of $35,000. The cost of an artificial limb often recurs, while a limb typically needs to be replaced every 3–4 years due to wear and tear of everyday use. In addition, if the socket has fit issues, the socket must be replaced within several months from the onset of pain. If height is an issue, components such as pylons can be changed.  Not only does the patient need to pay for their multiple prosthetic limbs, but they also need to pay for physical and occupational therapy that come along with adapting to living with an artificial limb. Unlike the reoccurring cost of the prosthetic limbs, the patient will typically only pay the $2000 to $5000 for therapy during the first year or two of living as an amputee. Once the patient is strong and comfortable with their new limb, they will not be required to go to therapy anymore. Throughout one’s life, it is projected that a typical amputee will go through $1.4 million worth of treatment, including surgeries, prosthetics, as well as therapies.  A plan for a low-cost artificial leg, designed by Sébastien Dubois, was featured at the 2007 International Design Exhibition and award show in Copenhagen, Denmark, where it won the Index: Award. It would be able to create an energy-return prosthetic leg for US $8.00 composed primarily of fiberglass. 
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A prosthesis is an artificial device that replaces a missing body part, which may be lost through trauma, disease, or congenital conditions. Limb prostheses include both upper- and lower-extremity prostheses.  Upper-extremity prostheses are used at varying levels of amputation: forequarter, shoulder disarticulation, transhumeral prosthesis, elbow disarticulation, transradial prosthesis, wrist disarticulation, full hand, partial hand, finger, partial finger.  A transradial prosthesis is an artificial limb that replaces an arm missing below the elbow. Two main types of prosthetics are available. Cable operated limbs work by attaching a harness and cable around the opposite shoulder of the damaged arm. The other form of prosthetics available are myoelectric arms. These work by sensing, via electrodes, when the muscles in the upper arm move, causing an artificial hand to open or close. In the prosthetic industry a trans-radial prosthetic arm is often referred to as a "BE" or below elbow prosthesis.
Lower-extremity prostheses provide replacements at varying levels of amputation. These include hip disarticulation, transfemoral prosthesis, knee disarticulation, transtibial prosthesis, Syme's amputation, foot, partial foot, and toe. The two main subcategories of lower extremity prosthetic devices are trans-tibial (any amputation transecting the tibia bone or a congenital anomaly resulting in a tibial deficiency) and trans-femoral (any amputation transecting the femur bone or a congenital anomaly resulting in a femoral deficiency).  A transfemoral prosthesis is an artificial limb that replaces a leg missing above the knee. Transfemoral amputees can have a very difficult time regaining normal movement. In general, a transfemoral amputee must use approximately 80% more energy to walk than a person with two whole legs.  This is due to the complexities in movement associated with the knee. In newer and more improved designs, hydraulics, carbon fiber, mechanical linkages, motors, computer microprocessors, and innovative combinations of these technologies are employed to give more control to the user. In the prosthetic industry a trans-femoral prosthetic leg is often referred to as an "AK" or above the knee prosthesis.  A transtibial prosthesis is an artificial limb that replaces a leg missing below the knee. A transtibial amputee is usually able to regain normal movement more readily than someone with a transfemoral amputation, due in large part to retaining the knee, which allows for easier movement. Lower extremity prosthetics describes artificially replaced limbs located at the hip level or lower. In the prosthetic industry a trans-tibial prosthetic leg is often referred to as a "BK" or below the knee prosthesis.
In addition to the standard artificial limb for everyday use, many amputees or congenital patients have special limbs and devices to aid in the participation of sports and recreational activities.  In early 2008, Oscar Pistorius, the "Blade Runner" of South Africa, was briefly ruled ineligible to compete in the 2008 Summer Olympics because his transtibial prosthesis limbs were said to give him an unfair advantage over runners who had ankles. One researcher found that his limbs used twenty-five percent less energy than those of an able-bodied runner moving at the same speed. This ruling was overturned on appeal, with the appellate court stating that the overall set of advantages and disadvantages of Pistorius' limbs had not been considered. Pistorius did not qualify for the South African team for the Olympics, but went on to sweep the 2008 Summer Paralympics, and has been ruled eligible to qualify for any future Olympics. He qualified for the 2011 World Championship in South Korea and reached the semifinal where he ended last time-wise, he was 14th in the first round, his personal best at 400m would have given him 5th place in the finals.  At the 2012 Summer Olympics in London, Pistorius became the first amputee runner to compete at an Olympic Games.  He ran in the 400 meter race semifinals, and the 4 × 400 meter relay race finals.  He also competed in 5 events in the 2012 Summer Paralympics in London.  In the early morning of Thursday, 14 February 2013, Pistorius shot and killed South African model Reeva Steenkamp at his home in Pretoria.  On 21 October 2014, he received a prison sentence of a maximum of five years for culpable homicide and a concurrent three-year suspended prison sentence for the separate reckless endangerment conviction.  He was released from prison on 19 October 2015.  On 6 July 2016, Pistorius was sentenced to six years imprisonment for murder by Judge Thokozile Masipa; once again he was incarcerated on the hospital wing at the Kgosi Mampuru II jail.  It is anticipated that Pistorius will be eligible for release on parole after serving between 2–4 years of his sentence.  
V. Physical Therapy 
5.1 Exercise

To completely cure all pain in the body it is necessary to prevent injury before running or swimming an hour or walking or cycling four hours daily, by strength exercises used in basic military training, such as crunches, sit-ups, pull-ups and weight lifting are most important, sufficient therapeutic stretching and nasal breathing exercises are also necessary for oxygen supply, sinus clearance, muscle tone and flexibility on a daily basis (Chaitow ’12) (Egoscue ’98) (Fox ’13). Strengthen abs, torso and core with crunches. Consult a health professional if pain goes on for more than two weeks. Vigorous exercise is often curative but can be a causative agent that must be stopped for a few days.  Generally when facing crippling arthritic pain that doesn’t get better or get’s worse with exercise it is best to exercise at 40 percent of normal.  A high level of fitness is useful to be able to perform daily tasks when under the weather (Fisher ’06: 103, 105).  No mechanically observed medical statistic can provide an adequate understanding of this dimension of bad health, since pain, is a matter of self-perception.  If one feels pain, then one has pain, and if one does not feel pain, then no external observer can sensibly reject the view that one does not have pain. The Social Security Administration (SSA) does not feel pain qualifies for disability (Sen ’09: 284, 285).  
One of the first studies to suggest the benefits of exercise was the London bus drivers’ study.  The investigators compared the drivers and conductors on the big red double-decker buses in London, England.  They found that, in comparison to bus conductors, drivers had more heart attacks and died younger; they concluded that the reason was probably that the driver sat behind the wheel all day, while the conductor ran up and down the stairs taking tickets (Spence ’06: 72).  The epidemic of painful musculoskeletal and connective tissue surgeries is driven by the repetitive and accidental injuries of hard-work and unconventional sports like bicycling, other than long-distance running on well-maintained, flat sidewalks and trails.  Physical therapy is needed to train a nation of people recovering from injury, surgery and horsepower to run a marathon on the Sabbath or minimally pass the Marine Corp physical fitness test (PFT) 50-100 crunches, 50-100 push-ups and 3 mile run daily and cool-down with stretches, or equivalent one hour vigorous work out due to disability, or four hours walking, daily, on their own Disease Modifying Anti-Rheumatic Drugs (DMARDS) – $1 athlete's foot crème (clotrimazole) and $1 hydrocortisone crème to cure allergic aspergillosis, Amantadine (Symmetrel) for the flu, Doxycycline and Clindamycin (Cleocin) for pregnant women and children under 8 to treat internal (spine) and external (buttocks) Staphylococcus aureus lesions, Ampicillin (Principen) for pneumonia and meningitis, Metronidazole (Flagyl ER) for infectious diarrhea and joint infections.  Glucosamine and Chondroitin supplements repair cartilage but needs probiotic supplementation for the gut.  Don't eat more than a fist of food before running.  

The 1-1-1 Physical Fitness Assessment, consists of one minute of push-ups, one minute of sit-ups, and a timed, one-mile run.  Soldiers are allowed a minimum of 5 minutes and a maximum of 10 minutes to recover between events.  100 push-ups, 100 sit-ups and three mile run in less than 28:00 minutes is the goal.  Clients often start out doing push-ups on their knees and work up to 40 to 50 regular push-ups without stopping to rest.  To enter Marine Corp basic training men have to do 2 pull-ups, 44 sit-ups in two minutes and 1.5 mile run in 13:30 minutes; women do a flexed arm hang for 12 seconds, 44 sit-ups in two minutes  and one mile run in 10:30 minutes.  The Marine Corp Physical Fitness Requirements for men are three pull-ups, 50 crunches diminishing with age to 40 and 3-mile run in 28:00 minutes diminishing with age to 33:00.  For women it is a 15 second flexed arm hang and 50 crunches diminishing to 40 with age and 3-mile run in 31:00 minutes diminishing to 36:00 minutes with age.  To make minimal visual improvement in pectoral and arm muscle mass and achieve a flat abdomen (in an already thin person), it generally takes around 300 push-ups and crunches, 500 is enough for "six pack abs" on a working day, doing sets of 100 between chapters, and 1,000 on rainy days when it is impossible to swim twenty laps, jog five to ten miles, cycle 65 miles or run a marathon.  Partners are helpful for motivation and in case of injury.  

Marine Corp Age Adjusted Physical Fitness Requirements

	Age
	Push-ups 1 minute
	Crunches 3 minutes
	Pull-ups
	3-Mile Run

	Goal
	Sets of 50-100
	Sets of 50-100
	Sets of 10-20
	25:00

	Male 17-26 
	50
	50
	3
	28:00

	27-39
	45
	45
	3
	29:00

	40-45
	45
	45
	3
	30:00

	46+
	40
	40
	3
	33:00

	Females 17-26
	50
	50
	Flexed Armed Hang 15 seconds
	31:00

	27-39
	45
	45
	15 seconds
	32:00

	40-45
	45
	45
	15 seconds
	33:00

	46+
	40
	40
	15 seconds
	36:00


Source: Army Study Guide

The military physical training prescription takes approximately 45 minutes per day, and should be done everyday. Whether following walk-to-run guidelines or training at a higher level, the military program will help to ensure minimal standards of physical fitness. Training does not require a gym or expensive equipment. It is best to start with just the resistance of the body to develop proper form.  Each standardized physical training session expends approximately 300-400 kilocalories found in a ½ cup of cooked rice, cereal, or pasta about the same size as the person's fist. Do not perform exercises that cause indigestion that could lead to ulceration such as running, or sit-ups, immediately after a large meal, although push-ups may not cause discomfort and other slower exercises can actually aid digestion (TRADOC '03). A review of 3,832 autopsies done on troops who died in combat or of unintentional injuries in the Iraq and Afghanistan wars found that 9 percent had atherosclerosis in the coronaries. That’s a dramatic drop from the prevalence found in autopsies of casualties of the Korean (77 percent) and Vietnam (45 percent) wars (Brown ’13).  

The Walk-to-Run Program is for people whose 1-mile time was slower than 8:30 or a female with a 1-mile time slower than 10:30 minutes.  During the first four weeks alternate walking and running for 10:30 minutes and repeat the walk-run routine five times in each training session.  At week five run continuously for the time period listed on the training schedule. Run at a pace that can be maintained for the entire time or distance without feeling out of breath.  The ability to carry on a conversation while running (the talk test), indicates the right pace. Males with 1-mile times 8:30 or faster or a female 10:30 or faster should practice speed running or carry a backpack if they don't increase the distance to the minimal daily distance of 10 km to 10 miles used by most athletes trying to stay healthy and keep the marathon within reach. The recommended rate of progression in an exercise conditioning program has three stages, the initial conditioning stage, improvement stage and maintenance stage (Mahler '95:169).  The initial conditioning stage includes light muscular endurance activities and moderate-level cardio respirator endurance activities that produce minimal muscle soreness and control injuries. This stage usually lasts up to four weeks and is dependent upon the individual’s adaptation to exercise. The duration of the main activity during the initial stage will begin with approximately fifteen to twenty minutes and may progress to thirty minutes or more. The goal of the improvement stage is to provide a gradual increase in the overall exercise stimulus to allow for more significant improvements in your fitness level. The goal of the maintenance stage is the long-term maintenance of the cardio-respiratory and muscular strength and endurance fitness developed during the weeks spent in the improvement stage.  Exercise must be conducted daily at the proper intensity to bring about the desired changes in the body. Missing a whole week of sessions, will probably set the program back a week. If unable to perform certain exercises perform more of those able to do in order to ensure minimal cardiorespiratory exertion.  Adequate nutrition, rest and recovery must be studied to optimize health, physical fitness improvement, and control injuries. A standardized physical training session consists of three essential elements: warm-up, activity, and cool-down.  The Boston marathon is one of the last marathons in the United States to require qualifying times be run before the race which are 3:05 for men and 3:35 for women between the ages of 18-34, rising five minutes every four year increments to 80+ times of 4:55 for men and 5:25 for women.

Regular physical activity improves chances of living longer and living healthier, helps protect from heart disease, high blood pressure and high cholesterol, helps protect against certain cancers, including colon and breast cancer, helps prevent adult-onset diabetes, helps prevent arthritis, osteoporosis, reduces risk of falling, relieves symptoms of depression and anxiety, improves mood and controls weight. A sedentary life causes muscles to gradually waste away.  The less muscle, the less energy the body uses at rest and the easier it is to gain weight.  Lost muscle is usually replaced by fat.  For a fifty-year-old person who isn't physically active, a ten-pound weight gain over the years may really mean a loss of five pounds of muscle and gain of fifteen pounds of fat.  Unlike muscles, fat has very low metabolic activity, meaning it uses very little glucose and burns few calories.  A person needs to intentionally burn at least two thousand calories a week to begin reaping the benefits of physical activity.  Thirty minutes of physical activity is a daily minimum for maintaining health and weight, however most people will benefit from more (Willet '01: 49, 50, 52).  Vigorous exercise right before bedtime does not improve sleep.  The heart, brain and other organ, stimulated by exercise, need time to cool down.  Exercise earlier in the day.  Regular, daily exercise helps relieve inner tensions, release energy and improve sleep.  Studies show athletes generally sleep more soundly than non-athletes.  Instead of a late evening jog, consider milder forms of exercise, try a walk, other exercises, such as yoga and tai chi, involve stretching and meditation relax the body and do not require tremendous physical effort.  Schedule 30 to 45 minutes of exercise at least three or four time a week (Kavey '95: 36). 
The American College of Sports Medicine defines physical fitness as a set of attributes that people have, or achieve, that relates to the ability to perform physical activity.  The fitness components of cardio-respiratory endurance, muscular strength and endurance, flexibility, and body composition are all inherent within a generalized exercise prescription.  The Surgeon General’s Report, Physical Activity and Health, states: “…significant health benefits can be obtained by including a moderate amount of physical activity (e.g. brisk walking, running, resistance training, recreational sports) on most, if not all, days of the week. Additional health benefits can be gained through greater amounts of physical activity. People who can maintain a regular regimen of activity that is of longer duration, or of more vigorous intensity, are likely to derive greater benefit.” The vast majority of physically active adults are not involved in structure, formal exercise programs, nor do they need to be.  There is however excellent evidence that good physical fitness reduces all-cause mortality, and coronary artery disease; good evidence that it reduces disease rates of hypertension, obesity, colon cancer, non-insulin dependent diabetes and osteoporosis; some evidence that it reduces disease rates of stroke, breast, prostate and  lung cancer; although there is no apparent difference in disease rates across activity categories in peripheral vascular disease, rectal, stomach or pancreatic cancer, or osteoarthritis (Mahler et al '95: 3, 6).  
The best exercises to put stress on the skeleton and induce bone formation are weight bearing exercises.  Exercise and bone mass studies show that men and women who perform weight bearing exercise three to five times a week generally have slightly more bone mass than those who do not exercise.  Those who exercised daily probably escaped the clutches of medicine entirely.  Typical weight-bearing exercises include jogging, running, brisk walking, weight lifting and tea and individual sports like basketball, baseball, or tennis.  Although swimming and bicycling are good cardiovascular exercises, they do not bear enough weight to be useful for increasing bone mass.  A study of elderly women living in a nursing home found that isometric exercises three to five times a week increased lumbar bone mass over 3 percent in 8 months; the increases were highest in those women who had been lest active before the exercise program began.  About the age 20, men and women achieve peak bone mass, from ages 30 to 50, bone mass in women remains stable.  Exercise in middle aged women should be kept below the level that causes the loss of the menstrual cycle - amenorrhea.  Bone loss may result in a stress fracture.  Exercise must be continued for benefits to continue.  Dr. Maria Fiatarone affiliated with Tufts University and Harvard Medical School conducted a study in which nine seniors ranging in age from 86 to 96 worked out with a weight machine three times a week.  They increased the strength of their quadriceps by an average of 174 percent.  As one ninety-two-year old woman said, “They made a new person out of me”  (Rondberg ’96: 89). 

In another study the exercise group had three sessions per week, including 50 to 60 minutes of walking, jogging, stair climbing, and light resistance training.  After 9 months, bone mineral density of the lumbar spine increased modestly (about 6 percent)  13 months after the exercise group stopped exercising, their bone mineral content returned to only 1 percent above the baseline value.  This tells that exercise must be continued indefinitely or bone mineral improvements to persist in elderly women.  It may take a year or more to increase bone mass, however, the other health-related benefits of exercise, like weight-reduction, increased muscle strength, increased sense of well-being, reduced blood pressure, and reduced cholesterol and lipid levels, can be felt almost immediately (Lane ’99: 121, 122, 123, 125).  

Because over 90 percent of hip fractures are the result of a fall, anything that reduces the rate of falling and the severity of the fall may greatly reduce hip fractures (Lane ’99: 124, 125).  The other 10 percent of fractures are mostly stress fractures in athletes, an overuse injury; the stresses put on bone that is already thin are too great, and the bone collapses.  The bone mass cannot withstand the forces that are continually put on it.  But bone can increase its mass when stresses placed on it are greater than normal and decrease when stresses placed on it are decreased. With stress fracture, the bone is unable to remodel fast enough to increase its mass to support the increased load.  Stress fractures tend to occur in athletes who have increased too quickly either the time or intensity of their activity, wear defective equipment, or are amenhorreic, calcium, phosphorus or vitamin D deficient, suffer mild traumatic injury and/or infection of the bone or joint infection best treated with metronidazole (Flagyl ER) causing bone density loss, shin splints or arthritic and painful joints, that does not go away or become worse with moderate exercise.  The bones most commonly fractured include the fibula (small bone of the lower leg), the metatarsals (small bones in the foot), the tibia (large bone of the lower leg), the femur (large bone of the thigh) and pelvic bones (Lane ’99: 131, 132).

Aerobic exercise may halt of slow cognitive dysfunction, and provoke the growth of new brain cells in some areas and help the brain keep them. In one study women who reported the most activity had a 30 percent lower risk of cognitive decline. The volume of both the hippocampus and medial temporal lobe shrink with age, beginning in late adulthood, and this is associated with impaired memory and increased risks for dementia.  A 2010 controlled trial based on walking a mere two hours a week revealed that at least some parts of the brain can be saved from atrophy and even built up by relatively modest amounts of activity in later years. A research team recruited 120 previously sedentary adults aged 55 to 80 years who didn’t have diagnosable dementia bud did show typical age-related shrinking of the hippocampus according to pre-study magnetic resonance imaging (MRI).  They were put into two groups: one group walked around a track for forty minutes three days a week and the other group did stretching exercises.  At the end of a year, MRIs showed that the walking group increased the volume of the hippocampus by 2.12 percent in the left hippocampus and 1.97 percent in the right hippocampus, a modest increase, but one that researchers say effectively turned back the clock one to two years in terms of brain volume.  The older adults assigned to a stretching routine showed no such growth.  In fact, they lost volume: on average 1.40 percent and 1.43 percent in the volume of their left and right hippocampus, respectively. Researcher at the University of Pittsburgh found that walking five to six miles a day slows the progress of dementia in those who are already showing mild cognitive impairment (MCI) Alzheimer’s (Horstman ’12: 123, 124, 126, 127, 128).
The aging adult, and particularly a person with dementing illness, has increasing difficulties with maintaining physical fitness.  The person with good muscle tone and endurance prior to illness or injury will recover much more quickly than the person without.  Good muscle tone is essential for maintaining normal body functions such as evacuating bowel movements, and for maintaining posture and mobility.  There are three aspects of maintaining muscle tone that are important to the caregiver.  One is that utilizing all possible muscles while performing every day activities, the second is in encouraging muscle usage when the person is relaxing, and the third is initiation of a more formal exercise program.  It is extremely important that the patient perform any and all activities independently, if possible.  Independent performance of activities will increase feelings of achievement and accomplishment, and serve to enhance the quality of life for the person with dementing illness. There are many times during the day when caregivers can encourage persons to strengthen muscles by being a little more creative.  
The wide range of health and fitness levels observed among older adults make generic exercise prescription difficult.  Major objectives in planning exercise for the aging adult and the person with dementing and disabling illness are to increase muscle tone to improve physical functioning, to increase flexibility and balance, to improve physical stamina or endurance, and to reduce stress and promote a feeling well-being. Aerobic activity, at least 3 times a week for 20 minutes, must be spaced throughout the week.  If the person cannot tolerate 20 minutes of continual movement, recent research is showing that exercise can be broken into shorter blocks which total 20 to 30 minutes for the day.  Usually walking, even slow walking, is aerobic for many aging adults.  As age increases, the heart rate needed to perform aerobically decreases.  A 10 second pulse rate between 15 and 19 will be more than adequate to sustain aerobic functioning in an adult between the ages of 70 and 90.  Exercises designed to promote flexibility, range of motion and balance daily.  Without stretching and utilizing all muscles, some will become stretched and others contracted, resulting in inability to utilize some muscles altogether.  Typically, problems occur in the shoulders, arms, and legs.  It is extremely painful when muscles become weak, contracted, and out of alignment from lack of use. 
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.  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).
Exceeding 300,000 cases annually, sudden cardiac death (SCD) is the leading cause of death in the U.S.  Studies of exercise by apparently healthy adults report an acute event rate of 1 per 187,500 person-hours of exercise and death rate of male joggers of 1 per 396,000 man-hours of jogging.  The incidence of cardiac arrest while jogging is approximately 1 episode per year for every 18,000 healthy men, by appears to be lower for men with higher levels of habitual physical activity.  While the risk of sudden cardiac death is increased during vigorous exercise, this risk is lower among those habitually active.  There are no scientific studies on exercise-related cardiac events in women.  The major cause of cardiovascular complications during exercise is coronary artery disease (CAD).  During medically supervised cardiac rehabilitation exercise programs , the risk of death in the U.S. is approximately 1 per 60,000 participant hours, maybe one death every four years per program (Mahler et al '95: 8, 9). The risk of SCD in joggers and marathon participants is estimated to 1/15,000 and 1/50,000 respectively.  Preparticipation exercise testing should be reserved for men >40-45 years of age and women>50-55 year with moderate to high cardiovascular risk.  The probability of an exercise induced cardiac event is greater in athletes with atherosclerotic coronary disease and left ventricular dysfunction and older athletes should be discouraged from participation in high intensity sports if they have left ventricular ejection fraction <50% or evidence of exercise-induced ischemia, ventricular arrhythmia or systolic hypotension (Lawless '11: 391).  Make sure exercise clothes are cardiac glycoside free.

SCD is also the leading cause of death in athletes.  Exercise-related SCD occurs in one to five cases per one million athletes per year.  Of the approximately 25 million competitive athletes in the U.S. there are 25-125 document cases of SCD per year, this is likely a significant underestimation because vigorous exercise does not require participation in organized athletics and independent athletes must guard their heart in certain cardiac conditions.  It is estimated that there are 10-25 cases of SCD per year in individuals younger than 30 years.  The overall occurrence rate of SCD in high school athletes is estimated to be 1: 100,000-1:300,000 athletes/year.  SCD in older athletes (>35 years of age) is most often related to atherosclerotic coronary arterial disease with myocardial infarction.  However, in younger athletes (<35 years of age) the majority of these cases are caused by defined and hereditary cardiovascular disorders.  Cardiac electrical instability, due to an underlying pathology, deteriorating into fatal ventricular tachycardia or ventricular fibrillation appears to be the most common immediate cause of death.  In one study of SCD in competitive athletes from 1985 to 1995 it was found that the majority of these athletes were involved in high school sports (62%) with collegiate athletes in a distant second (22%) and professional athletes ranking third (7%).  90% of athletes suffering SCD were male.  68% of these deaths occurred during football and basketball.  Ninety percent of athletes collapsed during or immediately after a training session or competition. Although symptoms or a family history may of SCD may precede the event, most episodes of cardiac arrest are the first manifestation of disease in an "apparently health" individual.  Many athletes are capable of exceptionally high levels of performance for long periods of time, even while harboring occult and potentially lethal cardiovascular malformations.  More than 20 cardiac pathologies have been identified as causes of SCD in athletes. 
Exercise testing is used to determine whether exercise limitation is present if so to delineate the underlying mechanism of the reduced exercise tolerance.  Exercise limitation may be caused by a ventilator defect, a cardiovascular defect, impaired physical fitness, or exercise-induced bronchospasm.  Analysis of expired gas, heart rate and blood pressure simultaneously with arterial blood allows calculation of the cardiovascular response, the ventilator response (tidal volume and respiratory frequency), respiratory quotient (oxygen consumption and carbon dioxide production) the P(A-a)O2, and the dead space tidal volume (VD/Vt) ratio.  A change in the FEV1 is used to assess whether exercise induced bronchospasm is present after an exercise load, which results in an increase in heart rate greater than 80% of the predicted maximum.  Exercise tolerance and the cardiopulmonary response to exercise can be assessed using either multistage testing or steady-state testing.  Multistage testing is preferable in that it evaluates the patient's ability to adapt to exercise.  Starting with a small workload the workload is increased by increments at 1-minutes, 5-minutes- 10 minutes, 30 minutes or longer.  A rise in PaCO2 and a fall in PaO2 during the exercise indicates that the patient is unable to increase alveolar ventilation sufficiently to cope with the increased metabolic production of CO2 during the exercise load.  Thus these findings indicate that the patient has exercise limitation because of mechanical impairment.  In patients with restrictive disorders, ventilation increases predominately by increases in respiratory rate.  A greater than expected heart rate and ventilation and an increase in respiratory quotient, as well as a fall in pH at a given workload, indicate oxygen delivery is inadequate to meet the energy demands of the exercising muscles.  This occurs if the cardiovascular system is unable to cope with the increased tissue demands during exercise or if the individual is physically unfit (Cherniak '89: 54-58).  Exercise testing is performed in many setting for non-diagnostic purposes, such as worksite health promotion programs, YMCAs and YWCAs, health clubs and other community exercise programs.  This testing tends to be functional, in many the ECG is not monitored, and is aimed at assessment of physical fitness, providing a basis for exercise prescription, or monitoring of progress in an exercise program (Mahler et al '95: 10).  
In a stress test, one exercises on a treadmill while the ECG is monitored.  Walking or running speed is progressively increased along with the grade (or slope) as the doctor continuously analyzes blood pressure as well as the ECG. The doctor may perform a nuclear stress test in which a nuclear agent (radioisotope) is injected into your vein and images of your heart are acquired to identify whether areas in the heart muscle are receiving enough blood.  Stress tests are useful for sedentary patients before they begin an exercise regimen, to evaluate whether exercise is safe for them.  For all stress tests and invasive procedures the patient must have nothing by mouth (NPO) for at least 6 hours prior to the procedure.  In addition, the doctor may ask the patient to stop taking blood thinners, such as warfarin (Coumadin) and antiplatelet medications, such as acetylsalicylic acid (aspirin) and clopidogrel (Plavix), before a procedure (Cohen ’10: 63, 64, 65).
The essential components of a systematic, individualized exercise prescription include the appropriate mode(s), intensity, duration, frequency, and progression of physical activity.   Improvement of the ability of the body to utilize oxygen efficiently, resulting in improved endurance, is one component of physical fitness.  The increase in maximal oxygen intake (VO2max) may range from 5 to 30% and is most dramatic in people with low initial levels of fitness, cardiac patients and those exhibiting weight loss.  The greatest improvement VO2max occurs when exercise involves the use of large muscle groups over prolonged periods and is rhythmic and aerobic in nature (e.g. walking, hiking, running, stair climbing, swimming, cycling, rowing, dancing, skating, skiing, rope skipping, or endurance game activities).  Circuit weight training, which involves 10 to 15 repetitions with 15 to 30 seconds rest between weight stations results in an average improvement of about 5% and is not generally recommended as an activity for improving cardiorespiratory endurance.  Intensity and duration of exercise determine the total caloric expenditure during a training session.  To reduce the risk of orthopedic injury programs emphasizing low- to moderate-intensity exercise with a longer training duration are recommended for most individuals.  The recommended intensity of exercise should be prescribed as 60 to 90% of maximum heart rate, or 50 to 85% of VO2max.  However individuals with a very low initial level of fitness respond to a low exercise intensity, for example, 40 to 50% of VO2max.  Although improvement in cardiorespiratory endurance have ben demonstrated with 5 to 10 minutes of very high intensity (>90% VO2max) exercise, at least 20 to 60 minutes of continuous aerobic activity is recommended (Mahler  et al '95: 153, 155, 156, 157, 165).  
The principles of skeletal muscle training have been applied to the respiratory muscles.  First, in order to increase the functional capability of the skeletal muscles, the muscle must be taxed beyond some critical level.  Second, conditioning programs for strength training are different than those for endurance training.  Finally, the effects of conditioning are lost after conditioning exercise is stopped.  An endurance training program where patients increase ventilation for 30 seconds to 15 minutes over 6 weeks is often used.  Inspiratory resistive load training has been used in patients with quadriplegia, in whom the diaphragm and sternocleidomastoid muscles are the only functioning respiratory muscles, as well as patients with acute respiratory distress, cystic fibrosis and muscular dystrophy.  In patients with chronic obstructive pulmonary disease, inspiratory resistance training improved exercise performance in 60 percent.  The patients whose exercise performance improved after training had electromyographic evidence of inspiratory muscle fatigue with exercise prior to training.  Respiratory muscle training may also be beneficial in acute respiratory failure (Cherniak '89: 94).
Yoga, the ancient Indian physical and spiritual practice is done by more than 20 million people in the United States.  Hatha (physical) yoga consists of a series of physical poses, or asanas, meant to stretch the muscles, strengthen them, and improve overall balance. Kundalini yoga is a constant balance of health, happiness and holiness.  The job of the teacher is to make sure the knowledge is learned in the heart, in the present and in eternity. The teacher keeps the student going past the limitation of their preconceived beliefs and experiences (Bhajan ’02-03).  Breath of fire is one of the foundational breath techniques in Kundalini yoga. Breath of fire is  rapid, rhythmic and continuous breathing, with no pause between breaths, approximately 2-3 cycles per second. It is always practiced through the nostrils with the mouth closed, unless the sinuses are too congested. Breath of fire is powered from the navel.  To exhale the air is expelled powerfully through the nose by pressing the navel in toward the spine.  To inhale the upper abdominal muscles relax, the diaphragm extends down, belly out.  When done correctly there should be no rigidity of muscles or shortage of oxygen.  Begin doing breath of fire at 1-3 minutes perhaps in time to crunches or some moving stretch position.  Breath of fire is not recommended for those who are pregnant or menstruating.  Breath of fire releases toxins and deposits from the lungs, mucous linings, blood vessels and other cells, and is primarily useful for clearing stuffed up sinuses and nostrils, and bringing oxygen to an ischemic heart, brain or other targeted, by meditation, oxygen deprived part of the body.  Hatha yoga, the physical form of yoga calls for long slow breaths through the nose, of about 10 seconds at each inhale, hold and exhale, experts at hatha yoga breath no more than three times a minute when they are meditating in a sedentary pose.  The yogi breathes predominantly through one nostril or the other at any given time.  The dominant nostril alternates rhythmically every 90 to 150 minutes.  The rhythm is mediated primarily through structures in the hypothalamus and pituitary, though other areas of the rain are involved.  To clear the nostrils effectively one should do alternate nostril breathing holding your nose with thumb and forefinger and alternating which nostril you breathe through.  Breathe out and then in through the selected nostril and then change which nostril is open and exhale and inhale again with the other nostril. By emphasizing inhaling the sympathetic part of the nervous boosts heart rate, blood pressure, alertness and stimulates us.  By emphasizing exhaling the parasympathetic nervous system slows the heartbeat and relaxes circulation, nerves and digestive system (Bhajan ’02-03).  The founder of Pilates, German performer and boxer Joseph Pilates, took his ideas from his study of yoga, Zen, and ancient Greek and roman physical regimens, making changes along the way.  Around 1914 he began practicing his technique with exercise done on the floor.  In surviving photographs of Pilates and his wife, one can see the beneficial effects of his specific type of regular exercise. Pilates was interned with other German nationals in England at the beginning of World War I and it was then that he invented the machines and props still used in the practice of his method (Fisher ’06: 150, 163, 165, 166).

Back extension exercises improve back strength and reduce pain.  In a sitting position the person holds the back straight and the elbows at a 90-degree angle, then stretches them back and tries to touch the elbows together from behind.  Isometric muscle strengthening exercises for the abdomen are also important.  A person lies on the back with the hands at the side next to the pelvis and lift the legs about 15 to 20 degrees for about 5 to 10 minutes twice a day (Lane ’99: 158, 159).  It is good to rock back and forth between leg lifts and crunches that lift the head and shoulders off the ground about 10 to 20 degrees, clearing the nostrils on the down stroke.  Sets of 108 are recommended by yoga instructors.  Weight training exercise involving the upper spine must be light in osteoporotic patients.  The maximum weight for each hand should usually be 1 to 3 pounds and should never exceed 5 pounds.  The elastic band is a safe exercise device that strengthens the back extensor muscles and those around the shoulder girdle that promote good posture. Place an elastic band about 2 feet long over a bar about 2 feet over your head.  When you grasp either end of the band and pull down, the latissimus dorsi and shoulder adductors (upper back muscles) are strengthened (Lane ’99: 162, 163).  Visible improvement to muscle tone and mass are not obvious until one does around 500 crunches and 500 sit-ups, 1,000 on a rainy day.  At least 100 push-ups and 100 crunches are needed to warm up before going for a daily jog.  Weight training is needed to build large biceps and pectoral muscles.  
Optimal musculoskeletal function requires that an adequate range of motion be maintained in all joints.  There are different types of stretching techniques that can be performed.  Static stretching involves slowly stretching a muscle to the point of mild discomfort and then holding that position for an extended period of time (usually 10 to 30 seconds).  Ballistic stretching uses the momentum created by repetitive bouncing movements to produce muscle stretch.  Proprioceptic neuromuscular facilitation (PNF) stretching involves a combination of alternating contraction and relaxation of both agonist and antagonist muscles.  As a rule stretches, with an emphasis on the lower back and thigh area, should be done at least 3 days week, to a position of mild discomfort, 10 to 30 seconds for each stretch, 3 to 5 repetitions.  The maintenance or enhancement of muscular strength and muscular endurance enables an individual to perform such tasks with less physiological stress.  Resistance training should be an integral part of adult fitness and rehabilitative exercise programs to benefit increases in muscle strength and mass, bone mass, strength of connective tissue, modest improvements of cardiorespiratory fitness, reductions in body fat, modest reductions in blood pressure, improved glucose tolerance and improved lipoprotein profiles.  Muscular strength and endurance are developed by the overload principle, by increasing the resistance to movement or the frequency or duration of activity to levels above those normally experiences (Mahler et al '95: 170-174).
Below the bar is a good position to try to do a pull-up, which is an excellent exercise for the shoulders and biceps, but can cause painful ripped pectoral muscle for two weeks that is indistinguishable from chest pain, and is not recommended for women who do 15 second 45 degree arm hang.  3 pull ups is all that is requested of the PFT.  9 consecutive pull-ups is enough to enter Marine basic training, 20 consecutive pull-ups is considered athletic and 50 pull-ups (done as fast as possible or in sets) is regulation for competitive cross-training and recommended daily. The various branches -- Air Force, Navy, Army and Marines have differing requirements for physical fitness but all have a minimum standard, calculated using three exercises that include running, push-ups, and sit-ups. Only one in four Americans between ages of 17 and 24 can join the military, the single biggest reason is that they are overweight (Fox ‘03).    
	
Height
(inches)
	Non-Prior Service
Prior Service
	Maximum weight by years of
age for females
	Maximum weight by years of 
age for males

	
	
	17-20
	21-27
	28-39
	40 and over
	17-20
	21-27
	28-39
	40 and over

	58
	Non-Prior
	112
	115
	119
	122
	-
	-
	-
	-

	
	Prior
	109
	112
	115
	119
	-
	-
	-
	-

	59
	Non-Prior
	116
	119
	123
	126
	-
	-
	-
	-

	
	Prior
	113
	116
	119
	123
	-
	-
	-
	-

	60
	Non-Prior
	120
	123
	127
	130
	139
	141
	143
	146

	
	Prior
	116
	120
	123
	127
	132
	136
	139
	141

	61
	Non-Prior
	124
	127
	131
	135
	144
	146
	148
	151

	
	Prior
	120
	124
	127
	131
	136
	140
	144
	146

	62
	Non-Prior
	129
	132
	137
	139
	148
	150
	153
	156

	
	Prior
	125
	129
	132
	137
	141
	144
	148
	150

	63
	Non-Prior
	133
	137
	141
	144
	153
	155
	158
	161

	
	Prior
	129
	133
	137
	141
	145
	149
	153
	155

	64
	Non-Prior
	137
	141
	145
	148
	158
	160
	163
	166

	
	Prior
	133
	137
	141
	145
	150
	154
	158
	160

	65
	Non-Prior
	141
	145
	149
	153
	163
	165
	168
	171

	
	Prior
	137
	141
	145
	149
	155
	159
	163
	165

	66
	Non-Prior
	146
	150
	154
	158
	168
	170
	173
	177

	
	Prior
	141
	146
	150
	154
	160
	163
	168
	170

	67
	Non-Prior
	149
	154
	159
	162
	174
	176
	179
	182

	
	Prior
	145
	149
	154
	159
	165
	169
	174
	176

	68
	Non-Prior
	154
	159
	164
	167
	179
	181
	184
	187

	
	Prior
	150
	154
	159
	164
	170
	174
	179
	181

	69
	Non-Prior
	158
	163
	168
	172
	184
	186
	189
	193

	
	Prior
	154
	158
	163
	168
	175
	179
	184
	188

	70
	Non-Prior
	163
	168
	173
	177
	189
	192
	195
	199

	
	Prior
	159
	163
	168
	173
	180
	185
	189
	192

	71
	Non-Prior
	167
	172
	177
	182
	194
	197
	201
	204

	
	Prior
	163
	167
	172
	177
	185
	189
	194
	197

	72
	Non-Prior
	172
	177
	183
	188
	200
	203
	206
	210

	
	Prior
	167
	172
	177
	183
	190
	195
	200
	203

	73
	Non-Prior
	177
	182
	188
	193
	205
	208
	212
	216

	
	Prior
	172
	177
	182
	188
	195
	200
	205
	208

	74
	Non-Prior
	183
	189
	194
	198
	211
	214
	218
	222

	
	Prior
	178
	183
	189
	194
	201
	206
	211
	214

	75
	Non-Prior
	188
	194
	200
	204
	217
	220
	224
	228

	
	Prior
	183
	188
	194
	200
	206
	212
	217
	220

	76
	Non-Prior
	194
	200
	206
	209
	223
	226
	230
	234

	
	Prior
	189
	194
	200
	206
	212
	217
	223
	226

	77
	Non-Prior
	199
	205
	211
	215
	229
	232
	236
	240

	
	Prior
	193
	199
	205
	211
	218
	223
	229
	232

	78
	Non-Prior
	204
	210
	216
	220
	235
	238
	242
	247

	
	Prior
	198
	204
	210
	216
	223
	229
	235
	238

	79
	Non-Prior
	209
	215
	222
	226
	241
	244
	248
	253

	
	Prior
	203
	209
	215
	222
	229
	235
	241
	244

	80
	Non-Prior
	214
	220
	227
	232
	247
	250
	255
	259

	
	Prior
	208
	214
	220
	227
	234
	240
	247
	250

	Height will be measured in stocking feet on a flat surface with the chin parallel to the floor. The body should be straight but not rigid, similar to the position of attention. The measurement will be rounded to the nearest inch with the following guidelines: 
If the height fraction is less than 1/2 inch, round down. 
If the height fraction is 1/2 inch or greater, round up. 
Weight should be measured and recorded to the nearest pound. 
All measurements will be taken in the APFT uniform. 
Add 6 pounds per inch for males and 5 pounds per inch for females measuring over 80 inches tall. 
 


Source: US Army Guide
Exercising to lose weight.  Exercise is necessary to burn off excess calories and to keep the body fit.  Most exercise routines involve strength exercises such as push up and sit ups as well as cardiovascular exercise.  Cardiovascular exercise is by far the most important part of an exercise routine. Being physically active is one of the most important steps that Americans of all ages can take to improve their health. The 2008 Physical Activity Guidelines for Americans provides science-based guidance to help Americans aged 6 and older improve their health through appropriate physical activity. Children and adolescents should do no less than 60 minutes (1 hour) or more of physical activity daily.  All adults should avoid inactivity. Some physical activity is better than none, and adults who participate in any amount of physical activity gain some health benefits.  For substantial health benefits, adults should do at least 150 minutes (2 hours and 30 minutes) a week of moderate-intensity, or 75 minutes (1 hour and 15 minutes) a week of vigorous-intensity aerobic physical activity, or an equivalent combination of moderate- and vigorous intensity aerobic activity. Aerobic activity should be performed in episodes of at least 10 minutes, long enough to break a sweat and increase heart beat and respiration, and, it should be spread throughout the week. For additional and more extensive health benefits, adults should increase their aerobic physical activity to no less than 300 minutes (5 hours) a week of moderate intensity, or 150 minutes a week of vigorous intensity aerobic physical activity, or an equivalent combination of moderate- and vigorous-intensity activity. Additional health benefits are gained by engaging in physical activity beyond this amount.   
Obesity is a factor in shortening the life span and increasing the incidence of diabetes, cholelithiasis, hypertension, gallbladder disease, and vascular disorders including atherosclerosis. That obesity is due to an excess of caloric intake over metabolic need is accepted by nearly everyone (Graveline ’04: 86, 76).  Reduction of body weight is a frequently desired outcome in exercise programs.  Obesity may be functionally defined as the percent of body fat at which disease risk increases.  Body fat is reduced when a chronic negative caloric balance exists. It is recommended that both an increase in caloric expenditure through exercise and a decrease in caloric intake by used to accomplish this goal, a vegan diet is useful.  Exercise increases energy expenditure and slows the rate of fat-free tissue loss that occurs when a person loses weight by severe caloric restriction.  Exercise also helps maintain the resting metabolic rate and thus the rate of weight loss.  Obese individuals are invariably sedentary and many have had poor experiences with exercise in the past.  The initial exercise prescription should be based on low intensity and progressively longer durations of activity.  Central obesity, fat deposited primarily in the trunk or abdominal region is particularly problematic.  Obesity often carries a negative social stigma and is associated with a reduced physical working capacity.  Reduction of body fatness is a need or a goal of many exercise program participants.  One pound of fat is equivalent to approximately 3500 kcal of energy (1kg =7700 kcal).  In designing the exercise component of a weight loss program, the balance between intensity and duration of exercise should be manipulated to promote a high total caloric expenditure (300 to 500 kcal per session and 1000 to 2000 kcal per week for adults).  Obese individuals are at an increased relative risk for orthopedic injury and thus may require that the intensity of exercise be maintained at or below the intensity recommended for improvement of cardiorespiratory endurance.  Non-weight-bearing activity and rotation of exercise modalities may be necessary and frequent modification in frequency and duration may also be required (Mahler et al '95: 216-219).
30 Minutes Exercise Calorie Expenditure Chart, by Weight and Activity
	Activity 
	90 lbs. 
	100 lbs. 
	110 lbs. 
	120 lbs. 
	130 lbs. 
	140 lbs. 
	150 lbs. 
	160 lbs. 
	170 lbs. 
	180 lbs. 
	190 lbs. 
	200 lbs. 
	220 lbs. 
	240 lbs. 
	260 lbs. 
	280 lbs. 
	300 lbs.

	Aerobic dancing 
	104 
	115 
	127 
	138 
	149 
	161 
	172 
	184 
	195 
	207 
	218 
	230 
	253 
	276 
	299 
	322 
	345 

	Aerobics, 4" step 
	131 
	145 
	160 
	174 
	189 
	203 
	218 
	232 
	247 
	261 
	276 
	290 
	319 
	348 
	377 
	406 
	435 

	Aerobics, slide 
	135 
	150 
	165 
	180 
	195 
	210 
	225 
	240 
	255 
	270 
	285 
	300 
	330 
	360 
	390 
	420 
	450 

	Badminton 
	135 
	150 
	165 
	180 
	195 
	210 
	225 
	240 
	255 
	270 
	285 
	300 
	330 
	360 
	390 
	420 
	450 

	Basketball (game) 
	198 
	220 
	242 
	264 
	286 
	308 
	330 
	352 
	374 
	396 
	418 
	440 
	484 
	528 
	572 
	616 
	660 

	Basketball (leisurely)
	117 
	130 
	143 
	156 
	169 
	182 
	195 
	208 
	221 
	234 
	247 
	260 
	286 
	312 
	338 
	364 
	390 

	Bicycling, 10 mph 
	112 
	125 
	138 
	150 
	162 
	175 
	188 
	200 
	213 
	225 
	237 
	250 
	275 
	300 
	325 
	350 
	375 

	Bicycling, 13 mph 
	180 
	200 
	220 
	240 
	260 
	280 
	300 
	320 
	340 
	360 
	380 
	400 
	440 
	480 
	520 
	560 
	600 

	Billiards 
	41 
	45 
	49 
	54 
	58 
	63 
	68 
	72 
	76 
	81 
	85 
	90 
	99 
	108 
	117 
	126 
	135 

	Bowling 
	50 
	55 
	60 
	66 
	72 
	77 
	82 
	88 
	94 
	99 
	105 
	110 
	121 
	132 
	143 
	154 
	165 

	Canoeing, 2.5 mph 
	63 
	70 
	77 
	84 
	91 
	98 
	105 
	112 
	119 
	126 
	133 
	140 
	154 
	168 
	182 
	196 
	210 

	Canoeing, 4.0 mph 
	122 
	135 
	149 
	162 
	175 
	189 
	202 
	216 
	230 
	243 
	257 
	270 
	297 
	324 
	351 
	378 
	405 

	Croquet 
	54 
	60 
	66 
	72 
	78 
	84 
	90 
	96 
	102 
	108 
	114 
	120 
	132 
	144 
	156 
	168 
	180 

	Cross country ski, hard 
	297 
	330 
	363 
	396 
	429 
	462 
	495 
	528 
	561 
	594 
	627 
	660 
	726 
	792 
	858 
	924 
	990 

	Cross country ski, easy 
	140 
	155 
	171 
	186 
	202 
	217 
	232 
	248 
	263 
	279 
	294 
	310 
	341 
	372 
	403 
	434 
	465 

	Cross country ski, med 
	198 
	220 
	242 
	264 
	286 
	308 
	330 
	352 
	374 
	396 
	418 
	440 
	484 
	528 
	572 
	616 
	660 

	Dancing (noncontact) 
	90 
	100 
	110 
	120 
	130 
	140 
	150 
	160 
	170 
	180 
	190 
	200 
	220 
	240 
	260 
	280 
	300 

	Dancing (slow) 
	50 
	55 
	60 
	66 
	72 
	77 
	82 
	88 
	94 
	99 
	105 
	110 
	121 
	132 
	143 
	154 
	165 

	Gardening, moderate 
	81 
	90 
	99 
	108 
	117 
	126 
	135 
	144 
	153 
	162 
	171 
	180 
	198 
	216 
	234 
	252 
	270 

	Golfing (walking) 
	90 
	100 
	110 
	120 
	130 
	140 
	150 
	160 
	170 
	180 
	190 
	200 
	220 
	240 
	260 
	280 
	300 

	Golfing (with a cart) 
	63 
	70 
	77 
	84 
	91 
	98 
	105 
	112 
	119 
	126 
	133 
	140 
	154 
	168 
	182 
	196 
	210 

	Handball 
	207 
	230 
	253 
	276 
	299 
	322 
	345 
	368 
	391 
	414 
	437 
	460 
	506 
	552 
	598 
	644 
	690 

	Hiking 10 lb. load 
	162 
	180 
	198 
	216 
	234 
	252 
	270 
	288 
	306 
	324 
	342 
	360 
	396 
	432 
	468 
	504 
	540 

	Hiking 20 lb. load 
	180 
	200 
	220 
	240 
	260 
	280 
	300 
	320 
	340 
	360 
	380 
	400 
	440 
	480 
	520 
	560 
	600 

	Hiking 30 lb. load 
	211 
	235 
	259 
	282 
	306 
	329 
	352 
	376 
	399 
	423 
	446 
	470 
	517 
	564 
	611 
	658 
	705 

	Hiking, no load 
	140 
	155 
	171 
	186 
	202 
	217 
	232 
	248 
	263 
	279 
	294 
	310 
	341 
	372 
	403 
	434 
	465 

	Housework 
	81 
	90 
	99 
	108 
	117 
	126 
	135 
	144 
	153 
	162 
	171 
	180 
	198 
	216 
	234 
	252 
	270 

	Ironing 
	45 
	50 
	55 
	60 
	65 
	70 
	75 
	80 
	85 
	90 
	95 
	100 
	110 
	120 
	130 
	140 
	150 

	Jogging, 5 mph 
	167 
	185 
	203 
	222 
	240 
	259 
	278 
	296 
	315 
	333 
	352 
	370 
	407 
	444 
	481 
	518 
	555 

	Jogging, 6 mph 
	207 
	230 
	253 
	276 
	299 
	322 
	345 
	368 
	391 
	414 
	437 
	460 
	506 
	552 
	598 
	644 
	690 

	Mopping 
	77 
	85 
	94 
	102 
	111 
	119 
	128 
	136 
	144 
	153 
	162 
	170 
	187 
	204 
	221 
	238 
	255 

	Mowing 
	122 
	135 
	149 
	162 
	175 
	189 
	202 
	216 
	230 
	243 
	257 
	270 
	297 
	324 
	351 
	378 
	405 

	Ping Pong 
	81 
	90 
	99 
	108 
	117 
	126 
	135 
	144 
	153 
	162 
	171 
	180 
	198 
	216 
	234 
	252 
	270 

	Raking 
	68 
	75 
	82 
	90 
	98 
	105 
	112 
	120 
	128 
	135 
	142 
	150 
	165 
	180 
	195 
	210 
	225 

	Raquetball 
	185 
	205 
	225 
	246 
	266 
	287 
	308 
	328 
	349 
	369 
	389 
	410 
	451 
	492 
	533 
	574 
	615 

	Rowing (leisurely) 
	68 
	75 
	82 
	90 
	98 
	105 
	112 
	120 
	128 
	135 
	142 
	150 
	165 
	180 
	195 
	210 
	225 

	Rowing machine 
	162 
	180 
	198 
	216 
	234 
	252 
	270 
	288 
	306 
	324 
	342 
	360 
	396 
	432 
	468 
	504 
	540 

	Running, 08 mph 
	274 
	305 
	336 
	366 
	396 
	427 
	458 
	488 
	518 
	549 
	579 
	610 
	671 
	732 
	793 
	854 
	915 

	Running, 09 mph  
	297 
	330 
	363 
	396 
	429 
	462 
	495 
	528 
	561 
	594 
	627 
	660 
	726 
	792 
	858 
	924 
	990 

	Running, 10 mph 
	315 
	350 
	385 
	420 
	455 
	490 
	525 
	560 
	595 
	630 
	665 
	700 
	770 
	840 
	910 
	980 
	1050 

	Scrubbing the floor 
	126 
	140 
	154 
	168 
	182 
	196 
	210 
	224 
	238 
	252 
	266 
	280 
	308 
	336 
	364 
	392 
	420 

	Scuba diving 
	171 
	190 
	209 
	228 
	247 
	266 
	285 
	304 
	323 
	342 
	361 
	380 
	418 
	456 
	494 
	532 
	570 

	Shopping for groceries 
	54 
	60 
	66 
	72 
	78 
	84 
	90 
	96 
	102 
	108 
	114 
	120 
	132 
	144 
	156 
	168 
	180 

	Skipping rope 
	257 
	285 
	313 
	342 
	370 
	399 
	428 
	456 
	484 
	513 
	541 
	570 
	627 
	684 
	741 
	798 
	855 

	Snow shoveling 
	176 
	195 
	215 
	234 
	253 
	273 
	292 
	312 
	332 
	351 
	371 
	390 
	429 
	468 
	507 
	546 
	585 

	Snow skiing, downhill 
	117 
	130 
	143 
	156 
	169 
	182 
	195 
	208 
	221 
	234 
	247 
	260 
	286 
	312 
	338 
	364 
	390 

	Soccer 
	176 
	195 
	215 
	234 
	253 
	273 
	292 
	312 
	332 
	351 
	371 
	390 
	429 
	468 
	507 
	546 
	585 

	Squash 
	185 
	205 
	225 
	246 
	266 
	287 
	308 
	328 
	349 
	369 
	389 
	410 
	451 
	492 
	533 
	574 
	615 

	Stair climber machine 
	144 
	160 
	176 
	192 
	208 
	224 
	240 
	256 
	272 
	288 
	304 
	320 
	352 
	384 
	416 
	448 
	480 

	Stair climbing 
	126 
	140 
	154 
	168 
	182 
	196 
	210 
	224 
	238 
	252 
	266 
	280 
	308 
	336 
	364 
	392 
	420 

	Swimming (25 yrd/min) 
	108 
	120 
	132 
	144 
	156 
	168 
	180 
	192 
	204 
	216 
	228 
	240 
	264 
	288 
	312 
	336 
	360 

	Swimming (50 yrd/min) 
	202 
	225 
	248 
	270 
	292 
	315 
	338 
	360 
	382 
	405 
	428 
	450 
	495 
	540 
	585 
	630 
	675 

	Table Tennis 
	81 
	90 
	99 
	108 
	117 
	126 
	135 
	144 
	153 
	162 
	171 
	180 
	198 
	216 
	234 
	252 
	270 

	Tennis 
	144 
	160 
	176 
	192 
	208 
	224 
	240 
	256 
	272 
	288 
	304 
	320 
	352 
	384 
	416 
	448 
	480 

	Tennis (doubles) 
	99 
	110 
	121 
	132 
	143 
	154 
	165 
	176 
	187 
	198 
	209 
	220 
	242 
	264 
	286 
	308 
	330 

	Trimming hedges 
	94 
	105 
	115 
	126 
	136 
	147 
	158 
	168 
	178 
	189 
	199 
	210 
	231 
	252 
	273 
	294 
	315 

	Vacuuming 
	68 
	75 
	82 
	90 
	98 
	105 
	112 
	120 
	128 
	135 
	142 
	150 
	165 
	180 
	195 
	210 
	225 

	Volleyball (game) 
	108 
	120 
	132 
	144 
	156 
	168 
	180 
	192 
	204 
	216 
	228 
	240 
	264 
	288 
	312 
	336 
	360 

	Volleyball (leisurely) 
	63 
	70 
	77 
	84 
	91 
	98 
	105 
	112 
	119 
	126 
	133 
	140 
	154 
	168 
	182 
	196 
	210 

	Walking, 2 mph 
	54 
	60 
	66 
	72 
	78 
	84 
	90 
	96 
	102 
	108 
	114 
	120 
	132 
	144 
	156 
	168 
	180 

	Walking, 3 mph 
	72 
	80 
	88 
	96 
	104 
	112 
	120 
	128 
	136 
	144 
	152 
	160 
	176 
	192 
	208 
	224 
	240 

	Walking, 4 mph 
	90 
	100 
	110 
	120 
	130 
	140 
	150 
	160 
	170 
	180 
	190 
	200 
	220 
	240 
	260 
	280 
	300 

	Washing the car 
	68 
	75 
	82 
	90 
	98 
	105 
	112 
	120 
	128 
	135 
	142 
	150 
	165 
	180 
	195 
	210 
	225 

	Waterskiing 
	144 
	160 
	176 
	192 
	208 
	224 
	240 
	256 
	272 
	288 
	304 
	320 
	352 
	384 
	416 
	448 
	480 

	Waxing the car 
	90 
	100 
	110 
	120 
	130 
	140 
	150 
	160 
	170 
	180 
	190 
	200 
	220 
	240 
	260 
	280 
	300 

	Weeding 
	90 
	100 
	110 
	120 
	130 
	140 
	150 
	160 
	170 
	180 
	190 
	200 
	220 
	240 
	260 
	280 
	300 

	Weights (40 sec. down) 
	230 
	255 
	280 
	306 
	332 
	357 
	382 
	408 
	433 
	459 
	484 
	510 
	561 
	612 
	663 
	714 
	765 

	Weights (60 sec. down) 
	171 
	190 
	209 
	228 
	247 
	266 
	285 
	304 
	323 
	342 
	361 
	380 
	418 
	456 
	494 
	532 
	570 

	Weights (90 sec. down) 
	112 
	125 
	138 
	150 
	162 
	175 
	188 
	200 
	213 
	225 
	237 
	250 
	275 
	300 
	325 
	350 
	375 

	Window cleaning 
	68 
	75 
	82 
	90 
	98 
	105 
	112 
	120 
	128 
	135 
	142 
	150 
	165 
	180 
	195 
	210 
	225 


Source: Nutribase 

Patients with respiratory ailments are especially warned against weight loss, but here the instruction ends and the curative potential of cardiorespiratory exercise is under-explored in the literature.  Respiratory patients should definitely be well fed, keep their exercise close to the kitchen, pack a lunch and/or money with which to go to a store or restaurant when fatigued.  The objective of regular daily exercise should be to increase muscle mass, heavier than fat, so that the amount of body fat can be reduced, without any total weight loss, until and unless respiratory complications are under control, and when the relief comes be prepared to achieve and maintain minimal levels of endurance exercise, e.g. the 26.2 mile marathon, without getting injured or unduly fatigued.  Benefits of a properly designed prenatal exercise program include improved aerobic and muscular fitness, facilitation of recovery from labor, enhanced maternal psychological well-being, and establishment of permanent healthy lifestyle habits.  There is no data indicating that pregnant women should 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 and physical labor require an extra 300 kcal/day in order to maintain metabolic homeostasis.  There is no objective evidence that 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).
The total caloric expenditure of runners completing a marathon is difficult, if not impossible to measure accurately.  However, using a treadmill it has been shown that the energy expended running is approximately 1.5kcal/kg/mile.  Therefore, if a marathon were held on a motor-driven treadmill, a 50kg runner would expend 1,970 kcal, a 60kg runner 2,360 kcal, a 70 kg runner 2,750 kcal, and 80 kg runner 3,140 kcal, and so on.  However marathons are not run on a treadmill, and in actual running conditions, the caloric cost is not independent of running velocity.  Most marathon runners require approximately 2,400 kcal to finish the 26.2 miles. A comparison of horizontal running and hill running at the moderate velocity of 8 min/mile has been shown that an athlete running up a 6% incline will expend approximately 35% more energy than on a horizontal track, and on the downhill part of this 6% decline hill, the runner only reduces energy expenditure by 24%.   The direct solar heat gain of marathon runners has been determined to be 55 kcal/m2/hr on a sunny day with an ambient temperature of 22-23°C and relative humidity of 52-58%.  For comparison, is has been reported that during desert conditions, the solar heat gain will approach 140 kcal/m2/hr.  For thin runner requiring at least 2 ½ hours to finish a marathon, an additional energy expenditure of at least 250 kcal must be utilized to cool the body.  For the larger runner, who may require four hours to finish the marathon, solar heat gain may result in an energy expenditure of 400-500 kcal.  Solar heat gain can result in hyperthermia.  Most long distance runners eat enough additional foodstuffs to more than double their body weight during the course of only a single year of training.  If an elite marathon runner did not make a major increase in daily caloric intake, in a period of only a few months of training, they would not have the muscular strength to run. When the demands of the body require repletion of the muscle and liver glycogen, carbohydrates and excess protein molecules are the only source from which the body's mechanisms can manufacture glycogen.  Fat can never be converted to glycogen.  For an endurance runner in training a proper diet should include at least 1 gm/kg/day of protein, a limitation of fat intake to no more than 20% of the caloric intake, a high percentage of the daily calories from complete carbohydrates.  Fats have a caloric index of 7 kcal/gram in comparison to 4 kcal/gram for both carbohydrates and proteins and 9 kcal/gram for fats . Top men marathon runners have a percentage of body fat in the range of approximately 2% to 8%, while the top women marathon runners generally have a range of 9% to 12% (Taylor '82: 38, 39, 57, 60, 71, 72) who need body fat to protect against osteoporotic amenorrhea (Lane ’99: 129, 130).
The age of menarche (the start of menstruation) is later in athletes compared to non-athletes ad swimmers.  Breast and pubic hair development are delayed by about a year. This delay occurs more often in activities in which the athletes are thin, such as ballet dancing, gymnastics, running and figure skating.  Some dancers and runner do not have their first menstrual period until their 20s.  Scoliosis, or curvature of the spine, is also more frequent in ballet dancers with delayed menarche.  The end result of delayed menarche is that these women enter menopause with a substantially lower bone mass than normal women.  Normal puberty occurs when gonadoptropin-releasing hormone (GNRH) enters the bloodstream and stimulates luteinizing hormone (LH) secretion form the pituitary.  In the late-maturing athlete, lack of GNRH suppresses LH secretion.  Important information for the physician to obtain includes the athlete’s training intensity, eating habits, history of growth and development, and the blood levels of hormones, including LH, follicle-stimulating hormone (FSD), estradiol, and thyroid hormones.  These young athletes should decrease the intensity of their training and improve nutritional intake (Lane ’99: 127, 128) to the point they are not chilled by swimming. The rate of bone loss in amenorrheic women is similar to that in women who are in early menopause.  In general, women tend to lose about 1 percent of their bone mass a year form early in their 30s on, whereas athletes who no longer have menstrual periods appear to lose about 5 percent of their bone mass per year, about the same a post-menopausal woman.  Estrogen deficiency, which plays a critical role in the loss of bone mass after menopause, is the main cause of osteopenia in both young women and premenopausal amenorrheic athletes.  When these athletes resumed their menstrual cycle the bone mineral density of their lumbar spine increased.  The beneficial effects of regular strenuous exercise on heart disease may be reversed by exercise-induced amenorrhea.  The estrogen that normally reduces the LDL level is decreased in these women.  The increased bone mineral density in weight-bearing bone that is usually seen with exercise is not found in amenorrheic dancers and runners.  In fact, amenorrheic athletes lost over 3 percent of their spinal bone mineral density over the 15 months they were followed, despite a regular exercise program, while athletes with a normal menstrual cycle lost no bone mass.  The amenorrheic runners who were taking birth control pills had a decreased risk of developing stress fractures, since birth control pills contain both estrogen and progesterone.  The young athlete who takes birth control pills appears to be able to prevent some of this bone loss, but she still may not achieve peak bone mass and may never regain the bone mass she has lost (Lane ’99: 129, 130).

In a study of weight control behavior in female athletes, it was found that about one-fourth of the 182 varsity-level athletes used diet pills routinely, about 15 percent used laxatives, and a small percentage used self-induced vomiting.  The percentage of women who restrained their eating, did binge-purge eating, and used self-induced vomiting varied among different sports where leanness is emphasized very often have eating disorders.  Ballet dancers and gymnasts have the most, about 70 percent and track runners, about 30 percent.  Among athletes who participate in sports where leanness is not emphasized, including tennis, volleyball and swimming, the proportion of women with eating disorders is about 20 percent.  A woman should probably not begin intense physical training until she has had her first menstrual period and should monitor the amount and intensity of the exercise to normalize her menstrual cycle, a few menstrual cycles a year (oligomenorrhea) is not enough.  When an amenorrheic woman stops training due to an injury or another problem, she usually gains some weight and regains her menstrual periods.  With the return of menses she can regain bone mass, but none of the women studies have gained back all the bone mass they lost. Where emphasis on leanness is less important in tennis, volleyball, and swimming, eating disorders, amenorrhea, delayed menarche and stress fractures seem to be less problematic (Lane ’99: 130, 131). 
5.2 Nutrition
The basics of healthful eating are avoid saturated fats and trans-fats, processed meats, and simple carbohydrates, limit red meat and animal products, sugar and carbohydrates; pile on the fruits, veggies, complex carbohydrates, grains and nuts.  In some individuals food allergies have been linked to the consumption of milk, eggs, fish, shellfish, nuts and strawberries, and if any one of these is implicated, exclusion of that food is advised.   This type of allergy arises in early childhood and appears to trigger abnormal inflammatory processes in the skin that are chronic and recurrent.  It is recommended to treat allergies and allergic rhinitis to cure aspergillosis with hydrocortisone crème in the appropriate anatomical region, nose, belly.  If the colon is not moving food efficiently or if the liver or kidneys are struggling to process waste, toxins may build up in the bloodstream.  This may have an impact on the appearance of the skin.  To aid the proper functioning of the digestive system, it is important to eat plenty of fiber.   Many people find that drinking a cup of warm water with a squeeze of fresh lemon juice first thing in morning helps flush out toxins, and herbalists recommend milk thistle supplements to help cleanse the liver and improve skin health.  The average adult should consume 2.5 quarts of water a day.  This will help to avoid dehydration, which can lead to dull, lifeless, dry skin.  Although rarely seen in Western countries, malnutrition can lead to a skin condition in which a sequence of changes similar to sunburn occur.  The skin becomes darker, with the outer skin becoming dry and thin, and is easily split and ulcerated (Davenport et al '03: 70).  
A calorie is the heat required to raise the temperature of 1g of water 1ºC.  The energy value of food and human energy requirements are expressed as caloric equivalents.  Fatty acids are used by the body as a source of energy and are provided for in our diet by animal fat and vegetable oils that when metabolized supply 9 cal/g.  Carbohydrates are complex compounds made up of sugars that when metabolized yield 4 cal/g. Proteins, are complex chains of amino acids, supplied in our diet chiefly by animal proteins –meat, milk, cheese and eggs – and to a lesser degree by plants such as legumes and nuts.  Protein requirements vary, with children, pregnant and lactating women, and men undergoing strenuous exercise requiring larger amounts.  Beyond infancy a child requires about 10% of his caloric intake in protein.  Protein deficiency, especially during the first year of life, has been associate with decreased brain development and lowered IQ (Elvin-Lewis ’77: 201, 200).  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-pregnancy 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 (Beckmann et al '02: 91, 92).  The limit for empty calories, found swiftly in excessive amounts of animal products, breads and sweets, is based on estimated calorie needs by age/gender group. Physical activity increases calorie needs, so those who are more physically active need more total calories and have a larger limit for empty calories.  

Estimated Calories for Physically Inactive by Age and Gender
	Age and gender
	Estimated calories for those who are not physically active

	
	Total daily calorie needs*
	Daily limit for empty calories

	Children 2-3 yrs
	1000 cals
	135

	Children 4-8 yrs
	1200-1400 cals
	120

	Girls 9-13 yrs
	1600 cals
	120

	Boys 9-13 yrs
	1800 cals
	160

	Girls 14-18 yrs
	1800 cals
	160

	Boys 14-18 yrs
	2200 cals
	265

	Females 19-30 yrs
	2000 cals
	260

	Males 19-30 yrs
	2400 cals
	330

	Females 31-50 yrs
	1800 cals
	160

	Males 31-50 yrs
	2200 cals
	265

	Females 51+ yrs
	1600 cals
	120

	Males 51+ yrs
	2000 cals
	260


Source: Choosemyplate.gov 

Caloric need varies more widely upon size of the individual, pregnancy and exercise, than age.  Pregnancy and physical labor require at least an extra 300 kcal/day in order to maintain metabolic homeostasis (Mahler et al '95: 235-239).  Caloric intake estimates are approximations derived from the fact that males are slightly taller than females.  Males and females of the same height should probably eat the same amount of calories if the woman stays home and cooks for the man who works outside because women want slightly more body fat than men who need to make muscle.  The total caloric expenditure of runners completing a marathon is difficult, if not impossible to measure accurately.  However, using a treadmill it has been shown that the energy expended running is approximately 1.5kcal/kg/mile.  Therefore, if a marathon were held on a motor-driven treadmill, a 50kg runner would expend 1,970 kcal, a 60kg runner 2,360 kcal, a 70 kg runner 2,750 kcal, and 80 kg runner 3,140 kcal, and so on.  However marathons are not run on a treadmill, and in actual running conditions, the caloric cost is not independent of running velocity.  Most marathon runners require approximately 2,400 kcal to finish the 26.2 miles. (Taylor '82: 38, 39, 57, 60, 71, 72).      
Total water includes all water contained in food, beverages, and drinking water. Fluid replacement varies by sex, on average men need to consume a full liter of liquid more than women, 3.7 liters for men and 2.7 liters for women.  Fluid replacement during a marathon or other long distance run is a factor in the runner's performance.  Sweat rates among marathon runners of 1.09 liters/m2/hour have been observed.  Although plasma volume may be maintained at water losses which approach 10% of body weight, the ability to continue to cool the body to prevent hyperthermia may become impaired.  When water deficits exceed 3% of the runner's body weight, even in cool environmental conditions, rectal temperature rises.  Water deficits of more than 4% of body weight may lead to fatigue and loss of desire to win, which many marathon runners experience in the last few miles of the race (Taylor '82: 26-29). When fluids were ingested runners controlled their body temperature better than those with no fluid allowance.  The attempt at rapid replacement of fluids, electrolytes and possible nutrients is limited by gastric emptying. Adding small amounts of glucose to water days gastric emptying when glucose concentration exceeds 139mM.  Cold solutions have been shown to exit the stomach more quickly than warm solutions.  Ingested solutions at 5°C were emptied from the stomach at nearly twice the rate of solutions ingested at room temperature.  Gastric emptying is also enhanced by an increase in gastric volume to some degree . The rate of gastric emptying for water and hypotonic solutions increases an estimated 3.3 ml/min for every 100 ml increase until the level of 600-800 ml total content is reached whereupon additional fluid does not increase the rate of gastric emptying and pain may be induced from large gastric volume.  Exercise has no effect on gastric emptying until the working efforts reach approximately 70% of maximum capacity, above which level gastric emptying is delayed.  A study comparing the gastric emptying rates of water and three commercially available athletic drinks: Gatorade, Breaktime and Body Punch, found that Gatorade was 35 to 40% slower in leaving the stomach due to the glucose level (4.5gm%) (Taylor '82: 26-29, 31, 32).
The need for clinical nutritional support is apparent in patients experiencing catabolic responses in association with major surgery, severe burns, intestinal resection or disease, or prolonged unconsciousness.  The metabolic rate is increased by 10% after simple surgery, by 20% after major surgery and multiple fractures, and by over 100% for severe burns.  Septicemias induce a 13% increase in energy requirements per degree Celsius increase in core body temperature.  The needs for water, electrolytes, fatty acids (linolenic acid), vitamins, minerals and trace elements are also higher than basal requirements in patents needing nutritional support.  Electrolyte balance can be determined by measuring electrolyte loss in urine, drainage fluids, gastric aspirates and intestinal effluent.  Nutritional support can be given either enterally (via the intestine) or parenterally (intravenously).  The progress of a patient receiving nutritional support should be monitored closely.  A flow chart on the patient's weight, nutrient and energy uptake, and details on electrolyte, fluid nitrogen and other laboratory values can be recorded.  With this approach, nutritional deficiencies can be avoided or anticipated and the occasional problems of impaired liver function (e.g. cholestasis, and raised aminotransferases, γ- glutamyl transpeptidease and alkaline phosphatase activities) and hypophosphataemia will be detected.  Hypophosphataemia occurs ore frequently with parenteral nutrition.  An additional problem with both enteral and parenteral nutritional support is the envelopment of hyperglycemia with the hazards of non-ketonic hyperosmolar coma and of dehydration secondary to glycosuria for which additional insulin can be administered subcutaneously or via an infusion.  The long-term complications of nutritional support are the development of deficiencies, usually involving vitamins D and E and trace metals zinc, copper and selenium (Jones et al '85: 4-6).  
If a patient has any gastrointestinal function, the enteral route is preferred.  If the patient can cooperate by swallowing, then liquidized foods used for enteral nutrition can be given orally, in frequent sips; otherwise they can be administered continuously through a fine-bore polyvinyl catheter which is passed either nasogastrically or through a gastrostomy or jejunostomy.  The continuous feeds can be dripped under gravity, and a pump is usually unnecessary.  If gastrointestinal function is normal, then whole protein sources can be used in feeds, but with defective intraluminal proteolysis or short bowel syndromes, amino-acid absorption may be maximized by giving oligopeptide preparations, but these are expensive and have a high osmolality.  Energy can be provided as glucose polymers, which have a low osmolality and can be hydrolysed by α-amylase and by mucosal maltase and α-dextrinase.  A source of linolenic acid (or linolenic and arachidonic acids) should be added and, if lipolysis is impaired, medium-chain triacylglycerols can be used.  Lipid (37 kJ/g) provides an alternative energy source to carbohydrate (17 kJ/g) and increases the palatability of the feeds for those taking them orally.  Supplements of vitamins and essential minerals should be added routinely.  A quarter of patients suffer some abdominal distension and discomfort.  Enteral support has fewer complications and is less labour intensive than parenteral nutrition and once established, is much easier to maintain on an out-patient basis (Jones et al '85: 5).

The solutions used for intravenous feeding have high osmolalities and, if infused into peripheral veins, can cause thrombophlebitis.  Preferably these solutions should be administered via a silicon rubber catheter, the distal end of which is passed to the superior vena cava through a subclavical/cephalic or, less frequently, an internal jugular vein.  This enables the venous return of 2-3 liters a minute to dilute the infused solution.  The use of the subclavian vein carries a definite risk of pneumothorax.  Therefore the cephalic vein may be preferred.  The usual source for parenteral nutrition is glucose, given as hypertonic dextrose, but energy can be derived also from lipid, which has a higher energy density and is less sclerosant to the vasculature.  In severe catabolic states (ie. More than 18 g nitrogen loss in 24 h), however, glucose should be used because the uptake of plasma triacylglycerol by tissues is impaired.  Nitrogen is provided as crystalline α amino acids, of which 40% should be essential amino acids.  Lipid is administered as 10% to 20% intralipid preparation, to which fat-soluble vitamin supplements can be added.  Commercial supplements of trace elements and vitamins are added to the infusions.  A recent major practical advance is that nutrients are metabolized more efficiently if given simultaneously, and this reduces insulin requirements.  Furthermore, pre-mixing nutrient solutions reduces the risk of bacterial contamination.  Ideally, the solutions are prepared daily, according to prescription, by a pharmacist and dispensed in sealed 'giving bags' making home parenteral nutrition a possibility in the management of severe gastrointestinal failure (Jones et al '85: 5, 6).  
Federal regulations require manufacturers to include information about the ingredients contained in a  food, as well as the food's nutrition profile, somewhere on the food label.  Ingredients are listed in descending order by weight.  The nutrition facts panel gives a detailed accounting of how a serving of the food rates nutritionally, first by providing information about calorie count and key nutrients and then by comparing that information to reference value or standard requirements – calories, total fat in grams per serving, how much is trans-fat, saturated or unsaturated (monounsaturated or polyunsaturated) fat, cholesterol in mg, the AMA recommends that Americans eat less than 300 mg a day.  Sodium guidelines encourage 2,400 mg of sodium, 1 teaspoon of salt a day or less.  Total carbohydrates may be further explained in grams of sugar and grams of fiber.  9-10 g of protein are needed by infants to as much as 71 g by pregnant women and nursing mothers, adult males need 56 g and women 46 g.  Daily values of several different nutrients such as vitamin A, vitamin C, calcium, and iron, show how they contribute to the daily requirements set by the Food and Nutrition Board of the National Academy of Sciences (Willet '01: 192).  Daily food intake should not be less than a kilogram or more than two kilograms a day, 2.2-4.4 lbs. of which only 12% should be protein, 50% of energy should come from carbohydrates and the other 38% from fruits and vegetables.  Calories per gram of foodstuff varies from 7 calories per gram of fatty acids to 4 calories for carbohydrates down to 1 to 2 calorie per gram for fruit and vegetables.   

Recommended Dietary Allowance Water and Macronutrients
	Life Stage
	Total Water

(l/d)
	Carbo-hydrate

(g/d)
	Total Fiber (g/d)
	Fat

(g/d)
	Linoleic Acid (g/d)
	Α-linoleic Acid (g/d)
	Protein

(g/d)

	Infants
	
	
	
	
	
	
	

	0-6 mo.
	0.7
	60
	n/a
	31
	4.4
	0.5
	9.1

	6-12 mo.
	0.8
	95
	n/a
	30
	4.6
	0.5
	11.0

	Children
	
	
	
	
	
	
	

	1-3 y.
	1.3
	130
	19
	n/a
	7
	0.7
	13

	4-8 y.
	1.7
	130
	25
	
	10
	0.9
	19

	Males
	
	
	
	
	
	
	

	9-13 y.
	2.4
	130
	31
	
	12
	1.2
	34

	14-18 y.
	3.3
	130
	38
	
	16
	1.6
	52

	19-30 y.
	3.7
	130
	38
	
	17
	1.6
	56

	31-50 y.
	3.7
	130
	38
	
	17
	1.6
	56

	51-70 y.
	3.7
	130
	30
	
	14
	1.6
	56

	>70 y.
	3.7
	130
	30
	
	14
	1.6
	56

	Females
	
	
	
	
	
	
	

	9-13 y.
	2.1
	130
	26
	
	10
	1.0
	34

	14-18 y.
	2.3
	130
	26
	
	11
	1.1
	46

	19-30 y.
	2.7
	130
	25
	
	12
	1.1
	46

	31-50 y.
	2.7
	130
	25
	
	12
	1.1
	46

	51-70 y.
	2.7
	130
	21
	
	11
	1.1
	46

	>70 y.
	2.7
	130
	21
	
	11
	1.1
	46

	Pregnancy
	
	
	
	
	
	
	

	14-18 y.
	3.0
	175
	28
	
	13
	1.4
	71

	19-30 y.
	3.0
	175
	28
	
	13
	1.4
	71

	31-50 y.
	3.0
	175
	28
	
	13
	1.4
	71

	Lactation
	
	
	
	
	
	
	

	14-18 y
	3.8
	210
	29
	
	13
	1.3
	71

	19-30 y.
	3.8
	210
	29
	
	13
	1.3
	71

	31-50 y.
	3.8
	210
	29
	
	13
	1.3
	71


Source: Dietary Reference Intakes, Food and Nutrition Board, Institute of Medicine, National Academies Last updated September 26, 2013 
It is known that adults need just under 1 gram of protein per kilogram of weight daily.  That's about 8 grams for every twenty pounds, or about 50 grams for an adult woman, and 65 grams for an adult man.  A cup of yogurt at lunch and a serving of chicken plus rice and beans for dinner adds up to about 60 grams of protein.  Because it is so easy to get protein, it's uncommon for healthy adults to have a protein deficiency.  In the average American meat-centered diet, about 15 percent of calories comes from protein.  In largely vegetarian, rice-based diets that are common throughout Asia, about 12 percent of calories come from protein.  Rice, a carbohydrate, is about 8 percent protein.  From a global health standpoint, eating vegetable protein is a lot more efficient, not to mention kinder to the earth, than eating meat.  Feeding grain to cattle in order to make steaks and hamburgers takes 50 grams of grain to make 1 gram of edible protein from beef.  Protein has been linked to a variety of chronic diseases (Willet '01: 102-105).  The adverse health impacts of excessive meat-eating stem in part from what nutritionists call the “great protein fiasco” a mistaken belief of many Westerners that they need to consume large quantities of protein.  This myth has resulted in Americans and other members of industrial societies ingesting twice as much protein as they need.  Among the affluent, the protein myth is dangerous because of the saturated fats that accompany protein and dairy products.  Those fats are associated with most of the disease of affluence that are among the leading causes of death in industrial countries: heart disease, stroke, breast, lung and colon cancer.  The amount of protein in a mother’s breast milk is 5 percent of calories.  According to the World Health Organization (WHO) the human minimum protein requirement is 5 percent of total calories, according to the US Recommended Dietary Allowance for adults 10 percent of total calories.  For optimum protein intake WHO recommends 10-15 percent of calories.  Although much smaller than lipids, protein is by its very nature too large to be absorbed into human cells which are themselves composed of protein and must be broken down into amino acids to pass through the cell walls.  Vegans recovering from coronary artery disease or cancer generally try not to mix large quantities of certain vegetables together, like rice and beans or beans, to avoid making the complete proteins, most Americans eat in excess (Robbins ’01: 71, 67).   
Almost all the fats in our diet are triglycerides – three fatty acids bound together by a "glue" known as glycerol.  There are four main categories of fatty acids – saturated, monounsaturated, polyunsaturated and trans fatty acids.  Conventional wisdom is that a Mediterranean diet based in olive oil is the best for cardiovascular health.  However in subsequent years expeller pressed coconut with aroma has emerged as an even more delightful and healthy oil, that is solid at room temperature and can be used to make pie crusts as well as sauté, coconut oil is in fact a saturated fat that is safe.  Types of fat: Mono-unsaturated fat is liquid at room temperature, beneficially lowers LDL, and raises HDL cholesterol; examples; olives and olive oil, canola oil, peanut oil, cashews, almonds, peanuts, and most other nuts, peanut butter, and avocados.  Polyunsaturated fats are liquid at room temperature, beneficially lower LDL and raise HDL cholesterol; examples; corn, soybean, safflower, and cottonseed oils, fish.  One class of polyunsaturated fatty acid deserves attention, they are essential fats, meaning one that the body doesn't make from scratch or from rearranging other fats, and they are needed for normal functions. Omega-3 fatty acids, such as eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA) are found mainly in fish, as well as flax seeds, walnuts and canola and unhydrogenated soybean oil.  Omega-3 fatty acids are important components of cell membranes throughout the body, especially in the eye, the brain and sperm cells, and are the raw materials from which some hormones are made, including those that regulate blood clotting, contraction and relaxation of artery walls and inflammation.  Saturated fats are solid at room temperature, and unhealthily raise both LDL and HDL cholesterol; examples; whole milk, butter, cheese and ice cream, red meat, chocolate, coconuts, coconut milk and coconut oil.  Used in moderation coconut oil as a heart healthy fat.

Trans-fat are solid or semi-solid at room temperature and raise LDL cholesterol unhealthily; examples; most margarine, vegetable shortening, partially hydrogenated vegetable oil, deep-fried chips, many fast foods, most commercial baked goods.  One carefully controlled metabolic study from Holland showed that calories from trans fats not only raised LDL (bad) cholesterol as much as did calories from saturated, fats, but trans fats also substantially lowered HDL (good) cholesterol.  Other studies have shown that trans fats increase the amount of triglycerides and a substance called lipoprotein (a) in the bloodstream, both of which have been implicated in the causation of atherosclerosis.  By 1995 in Europe, margarines were mostly free of trans fats. In the United States, trans fats in margarines decreased a bit in the 1980s and 1990s as companies began making some margarines and spreads that were higher in polyunsaturated fats, and incidentally, lower in trans-fats, while the fast-food industry switched to heavily hydrogenated vegetable oils high in trans-fats.  After almost five years of study the Food and Drug Administration decided in late 1999 that it would require food labels to list the amount of trans-fats in addition to the amount of total and saturated fats.  It is estimated this prevents thirty thousand or more premature heat disease death each year due to trans-fats in the food supply.  Countries with lower average fat intake have lower rates of heart disease, breast, colon or prostate cancer than countries with higher average fat intakes (Willet '01: 60, 61, 73-77).   

Cholesterol, triglycerides, saturated fats, trans-fatty acids, homocysteine and other harmful substances from food.  Because fat is not soluble in water, and blood is mostly water, fat from food goes from the intestine to the liver in lymphatic fluid, and is then taken out of the blood by cells in the liver.  It travels in the bloodstream in packages made up of an outer layer of protein, with fat in the center.  These proteins are called lipoproteins (proteins that transport lipids), and vascular risk has as much to do with the lipoproteins as it does with the lipids themselves. Blocked arteries cause about 75-80 percent of strokes, as well as heart attacks.  Persons with narrowing of the carotid arteries (carotid stenosis) have a very high risk of heart attacks and need to have their cholesterol treated. When selecting margarine it is important to choose a non-hydrogenated margarine high in polyunsaturated and monounsaturated fats, and low in saturated fats.  An important way of looking at foods made from grains involves the glycemic index, which deals with how quickly foods are converted to sugar.  On a scale of 0 to 100, table sugar is 100; white bread, white rice, and potatoes are about 80; brown rice about 60; and whole-grain pasta about 20.  Learning to prepare vegetable dishes make it easier to reduce the intake of meat and other animal products or highly processed sugary foods (Spence ’06: 80, 98, 110, 111
111).
Carbohydrates are traditionally divided into two categories: simple and complex.  Simple carbohydrates are portrayed as bad nutrition while complex carbohydrates are highly regarded.    

Simple carbohydrate are sugars.  The simplest simple carbohydrates are glucose (sometimes called dextrose), fructose (also called fruit sugar) and galactose (a part of milk sugar).  Table sugar contains sucrose, made by joining a molecule of glucose with one of fructose, and milk contains lactose, made by joining a molecule of glucose with one of galactose.  Simple carbohydrates provide energy and little else.  Complex carbohydrates are more complex, long chains of linked sugars.  Although there many types of complex carbohydrates in food, the main one is starch, a long chain of glucose molecules.  The human digestive system can break down complex carbohydrates like starch into their component sugars.  Others are quite indigestible and pass largely unchanged through the stomach and the intestines.  These indigestible carbohydrates, called fiber, are an important part of diet. In the average American diet, carbohydrates contribute about half of all calories.  Half of these carbohydrate calories come from just seven sources: bread (15 percent), soft drinks and sodas (9 percent), cakes, cookies, quick breads and doughnuts (7 percent), sugars syrups, and jams (6 percent), white potatoes (5 percent), ready-to-eat cereals (5 percent), and milk (5 percent).  

Fructose is a simple sugar found in abundance in many foods, including apples, pears, cherries, dates, melons, prunes, plums, artichokes, eggplant, squash, tomatoes, mustard, and ketchup, among many others.  Fructose is not as reliably absorbed as glucose, and if malabsorbed, it will remain in the digestive system and be fermented.  Probably the single biggest source of fructose in the North American diet is table sugar, or sucrose, which is half glucose and half fructose.  Table sugar does not cause unpleasant GI symptoms, because of the presence of glucose eases the absorption of fructose.  Table sugar causes dental caries.  For several centuries, the most important sweetening agent used in North America and Europe was the sucrose that came from sugar beets and sugar cane.  However, because of the uncertainty of sugar supplies form sugar cane grown in tropical countries facing political problems, the food industry developed high-fructose corn syrup (HFCS) as a reliable supply of a palatable sweetener.  This produce contains glucose and fructose in ratios similar to what is found in sucrose, but the two sugars are present as separate molecules and their behavior in the gut may be different from when they are linked together as sucrose (Newman ’11: 37).  As the result of the influx of sugar during the Columbian exchange in the 1500s the incidence of dental caries increased from 10% to 95% of the population.  In general, an alternative sweetener to table sugar should be used, but it is not wise to consume the synthetic sugar substitutes, food should be sweetened with honey and fruit.  Honey is slightly cariogenic and unpalatable to people with dental caries, but is a conservative sweetener for people, accepting of their appetite for sweets and cocommitant need to brush the teeth within ten minutes of consumption to avoid tooth decay, who wish to avoid table sugar. Raisins, are an ideal sweetener, for instance, to make pancakes sweet enough to be enjoyed without syrup or tooth brushing.  

Because the simple sugar molecules are the primary fuel for the most of the body's tissues, complex mechanisms are in place to make sure that the level of glucose in the bloodstream doesn't shoot too high or drift too low.  The rise in blood sugar (glucose) is followed quickly by a parallel rise in insulin.  This hormone, produced by special cells in the pancreas, ushers glucose inside of muscle and other cells.  As cells sponge up glucose, blood sugar levels fall first, followed closely by insulin levels.  Faltering insulin production is an early sign of type 2 diabetes, which is also called non-insulin dependent or adult-onset diabetes.  Resistance to insulin keeps blood sugar at high levels for longer periods and forces the pancreas to produce extra insulin in order to jam glucose into cells, and the insulin making cells in the pancreas may wear out and stop producing insulin. Four things contribute to insulin resistance: obesity, inactivity, trans-fats and Native America, Pacific Island or Asian heritage.  According to the glycemic index (GI) products made from refined grains, like white bread, bagels and crackers, have a rapid and strong influence on blood sugar.  Those that are less refined, such as whole-grain breads, and cereals, have relatively lower glycemic indices, as do beans, vegetables and fruits.  In the Nurses' Health Study and the Health Professionals Followup Study, participants who ate the most cereal fiber from grains (about 7.5 grams per day, the equivalent of a bowl of oatmeal and two pieces of whole wheat bread) were 30 percent less likely to develop types 2 diabetes than those who ate the least grain fiber (less than 2.5 grams per day).  Eating cold breakfast cereal seems to have a protective effect on the development of diabetes, while cola beverages, white bread, white rice, French fries and cooked potatoes were all associated with increased risk of diabetes.  Constipation is the number one gastrointestinal complaint in the United States accounting to more than two million physician visits a year, and $725 million in over-the-counter laxative sales.  Diverticulosis is the development of tiny, easily irritated pouches inside the colon and diverticulitis, is the often painful inflammation of these pouches.  Fiber from cereals, as well as from fruits and vegetables, adds bulk to the stool and softens it.  Together, these actions decrease pressure inside the intestinal tract and help prevent diverticular disease (Willet '01: 83-89, 92, 96, 97).  

Grains have nourished humans since early times, but somewhere most lost touch with their goodness and must diversify their granaries and cooking styles.  When storing or cooking whole grains soaking whole grains, either for a few hours or overnight helps to reduce cooking time, toasting whole grains helps intensify their nutty flavor, the best measure of doneness is tenderness, store whole grains in airtight containers in the refrigerator in the summer, cooked whole grains must be eaten within six hours without refrigeration and will keep in the refrigerator for 2 to 3 days and also freezes well.  Amaranth is rich in iron and calcium, cholesterol free with a small amount of unsaturated fat.  Barley has a nutty-flavor and retains a chewy texture even when cooked, a good source of protein and fiber.  Brown rice gets its characteristic brown color and nutty flavor form the fact that the bran or outer layer is left on when the rice is harvested.  Buckwheat is toasted and soled either whole or ground and called kasha when cooked and must be combined with other grains to make a tasty and healthy pilaf.  Bulgur is a whole grain form of wheat that is steamed or boiled and ground, it is cholesterol free, high in fiber and protein.  Corn is a fair source of vitamin A, is cholesterol free and rich in fiber.  Couscous is not technically a whole grain but is high in protein, with 8 grams per 1 cup cooked.  Flaxseed has a wonderful nutty flavor that works will in baked goods, is high in fiber and omega-3 fatty acids, that protect against heart disease and other ills.  Millet is a tiny yellow-gold grain sold as bird food, eaten in Africa and Asia for its flavor and strong nutritional profile rich in thiamin and iron, providing 20-25 percent of the RDI, with significant amounts of protein, fiber and potassium.  Oats are one of the world's most popular grains valued for their flavor, versatility and medical power.  Oatmeal is made from whole-grain oats husked of their outer bran coating.  Rolled oats are simmered for about 10 minutes.  Steel cut oats are firmer and nuttier but take 40 minutes to cook and the berries contain high levels of protein to which the gluten intolerant are sensitive although it is good for the heart.  Oat bran can be added to baked goods or cereal.  Oat groats are whole-oat kernels that must be simmered for 30-45 minutes and can be toasted and added to baked goods.  Oat flour is richer in fiber than white flour and lacks gluten the protein that helps yeast breads rise.  Quinoa is a South America grain, grown in the Andes with a nutty flavor and provides a complete protein as high quality the protein found in meat and eggs.  Rye is a hearty cereal grain that can grow just about anywhere.  Rye flour is low in gluten (the protein that helps bread to rise), makes dense loaves of bread and is usually used in combination with a higher-protein flour like wheat or with gluten powder.  Spelt is an ancient cousin of wheat but has slightly higher protein than wheat and can be tolerated by people with wheat allergies. Triticale is a slightly sweet hybrid of wheat and rye, higher in protein than wheat, but lower in gluten.  Wheat berries can be soft or hard, soft wheat is low in gluten and is ground into pastry flour, hard wheat is high in  gluten and is ground into bread flours.  Wild rice is the seed of an aquatic grass with a stellar fiber content and nutty flavor that is cholesterol free and low in fat (Willet '01: 195-204).  
Almost 99% of the mass of the human body is made up of the six elements: oxygen (65%), carbon (18%), hydrogen (10%), nitrogen (3%), calcium (1.4%), and phosphorus (1.1%). Only about 0.85% is composed of another five elements: potassium (0.25%), sulfur (0.25%), sodium (0.15%), chlorine (0.15%), and magnesium (0.05%). All are necessary to life. The remaining elements are trace elements, of which more than a dozen are thought to be necessary for life, or play an active role in health (e.g., fluorine (0.0037%), which hardens dental enamel but seems to have no other function).  During digestion, complex molecules of food are broken down into progressively simpler forms.  This transformation is called metabolism.  Most of the energy form the metabolism of food becomes available during the final stages, when oxygen combines with basic molecules such as simple sugars.  This is called oxidation.  The oxygen that you take into your lungs is carried by your blood to every cell of your body.  Entering these cells, it combines with food molecules, which have also been brought to the cells in the bloodstream.  This mixing of oxygen with simple food molecules is similar to the consumption of fuel in a fireplace, in which large amounts of energy are released from burning wood in the form of heat and light.  In a human body, however, energy from the oxidation of food is released in a much more controlled way.  As a result the body is able to capture this energy and store it for future use.  It is this energy that enables us to live and to act (Chopra ’95: 31, 32).  Certain foods are natural energizers while others dull the body and the mind, and produce fatigue.  Food that are considered especially rich in natural energy, include the following: fresh fruits and vegetables, whole milk, or ghee (clarified butter), wheat and wheat products, including  breads and pastas, rice, barley and honey, raisins, dates, figs and almonds, olive oil, mung beans, and especially mung soup, which is called dhal in Ayurveda.  Foods that reduce energy –tamasic foods- may be difficult to digest, or they may contain some inherently fatigue-producing toxins.  Ayurveda considers the foods below to have an energy depleting effect: Red meat, including beef, pork and veal.  Aged or fermented foods, including aged or sour cheeses, and pickled or smoked foods. Onions, garlic and mushrooms. Potatoes and other vegetables that grow below the ground.  Carrots and beets are exceptions.  Refined sugar, alcohol and coffee (Chopra ’95: 46, 50)
Eating complex carbohydrates rather than simple sugars can help stabilize glucose concentrations and guard against mental lapses.  Studies also indicate that protein-packed fare seems to boost attention.  The brain is dependent on amino acids, the building blocks of proteins, for producing essential neurochemicals: the amino acid tyrosine, for example, is needed to make epinephrine and dopamine, both of which contribute to alertness.  Flavonoids protect cells from damage caused by the ubiquitous free radical molecules.  To date, scientists have identified more than six thousand different flavonoids that come in a variety of types in foods, including berries, fruits, vegetables and cereal grains. Chocolate contains theobromine, a substance that has an effect similar to but milder than caffeine, and phenylethylamine, a mild mood elevator.  It’s said that Jeanne Cament, the world’s longest-lived person, ate two pounds of chocolate per week.  In fourteen countries they found that moderate drinkers of alcohol were 23 percent less likely to develop cognitive impairment or Alzheimer’s disease and other forms of dementia than those who didn’t drink alcohol at all.  Tobacco and alcohol were also found to be protective against Parkinson’s disease.  Curcumin (turmeric), a spice used in curries, has been shown in test tubes to reduce beta-amyloid.  A study showed that Chinese people who ate it in curry had improved cognitive scores, and Alzheimer’s rates are the lowest in Asia where turmeric is used in many foods eaten daily (Horstman ’12: 150, 156, 158, 163).
The composition of an average human reflects the nature of the nutrients required in the diet.  Water is the most abundant chemical compound in living human cells, accounting for 65-90% of each cell. Each water molecule consists of two hydrogen atoms bonded to one oxygen atom, but the mass of each oxygen atom is much higher than the combined mass of the hydrogen. All organic compounds contain carbon, which is why carbon is the second most abundant element in the body. Six elements account for 99% of the mass of the human body: oxygen, carbon, hydrogen, nitrogen, calcium, and phosphorus. Although aluminum and silicon are abundant in the earth's crust, they are found in trace amounts in the human body (Chang '07: 52).  The average 70 kg adult human body contains approximately 3 x 1027 atoms and contains at least detectable traces of 60 chemical elements. About 25 of these elements are thought to play an active positive role in life and health in humans. Calcium phosphate apatite are inorganic compounds encountered in many different mineralized tissues, (Drouet '13) around the body in concentrations of 1.5% for calcium and 1.2% for phosphorus, but most significantly in bones and teeth . Although calcium can be found in green leafy vegetables and in high quantities in dairy products, and supplememtation is not indicated until menopause, phosphorus is only found in animal products, soy and mung beans, and is not generally found in multivitamins, as it is only necessary as a supplement to prevent dental caries (a pH moderating calcium carbonate, natural chalk, tooth powder may be needed) in vegans and heal broken bones, due to its high availability in the normal diet.  
Diarrhea associated with iron and vitamin B12 deficiency anemia are the only other known supplementary concerns of people wishing for the longevity of a vegan diet, after losing all their excess adipose tissue (fat) to a low calorie diet.  Most health conscious people, opt for the vegetarian maintenance diet after curing their potentially fatal heart disease and cancer with a vegan diet.  The continuous cellular turnover of proteins and lipids, the loss of desquamated epithelial cells and hair, and the loss of water and electrolytes in urine and sweat means that there is a daily obligate loss of nutrients to be replaced.  Additionally, nutrients are required to meet the compositional and energy demands of growth and reproduction, which increase susceptibility to malnutrition.  The body is able to synthesize many of the amino acids and fatty acids it needs for protein and lipid synthesis but is dependent upon an adequate supply of essential amino acids, fatty acids, minerals and vitamins.  Whereas energy requirements may be met by the catabolism of fat stores and of some protein, this is only beneficial in the management of abnormal metabolic states such as obesity.  People otherwise require a certain minimum daily energy and protein intake to maintain balance, better expressed in calories.  An individual's nutrient requirements cannot be predicted accurately; the metabolic and biochemical bases of nutrition and of nutrient interaction are too poorly defined, but the recommended daily allowances (RDI) are designed to meet the requirements of 97% of a healthy population, and are frequently revised (Jones et al '85: 1). 
Elements in the Human Body

	Element
	Percent by Mass


	Oxygen
	65

	Carbon
	18

	Hydrogen
	10

	Nitrogen
	3

	Calcium
	1.5

	Phosphorus
	1.2

	Potassium
	0.2

	Sulfur
	0.2

	Chlorine
	0.2

	Sodium
	0.1

	Magnesium
	0.05

	Iron, Cobalt, Copper, Zinc, Iodine
	<0.05 each

	Selenium, Fluorine
	<0.01 each


Source: Chang '07 pg. 52
Since 1941, when the first RDAs were published, they have been updated 10 times by the Food and Nutrition Board of the National Academy of Sciences.. The most recent revision was in 1989 when RDAs were determined for protein, 11 vitamins, and 7 minerals.  In 1995, the Food and Nutrition Board deemed that a new, more comprehensive approach was necessary to setting dietary guidelines. So the Board replaced and expanded the current RDAs with Dietary Reference Intakes (DRIs) to provide recommended nutrient intakes for use in a variety of settings. The DRIs are actually a set of four reference values. (1) Recommended Dietary Allowance (RDA) is the average daily dietary intake of a nutrient that is sufficient to meet the requirement of nearly all (97-98%) healthy persons.  (2) Adequate Intake (AI) for a nutrient is only established when an RDA cannot be determined. (3) Tolerable Upper Intake Level (UL) is the highest daily intake of a nutrient that is likely to pose no risks of toxicity for almost all individuals. As intake above the UL increases, risk increases. (4) Estimated Average Requirement (EAR) is the amount of a nutrient that is estimated to meet the requirement of half of all healthy individuals in the population.  Each of these reference values distinguishes between gender and different life stages. RDAs, AIs and ULs are dietary guidelines for individuals, whereas EARs provide guidelines for groups and populations (Penland '06).
Calcium + vitamin D + phosphorus = hydroxyapatite.  Bones and teeth contain 99 percent of all the body’s calcium and phosphorus, that is where the body gets it (Fishman ’06: 95, 96) when the body runs out of adipose tissue (fat). For osteoporosis therapeutic and preventive measures should emphasize adequate intake of calcium (1500 mg/day), vitamin D (400-800 IU/day) and 1,000-1,250 mg/day of phosphorus.  Vitamin D is essential for absorption of calcium from the gastrointestinal tract and assimilation into bone (Sullivan & Grana '90).  Vitamin D that can be derived from ½ hour exposure to  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 is found in milk and milk products, shellfish, bone meal, dark green, leafy vegetables, whole grains, nuts, legumes, egg yolk, and tofu.  The best dietary sources of calcium are dairy products, fish, almonds, broccoli, navy and soy beans (Sullivan & Grana '90).  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, egg yolk, mushrooms and mung and soy beans.  Phosphorus 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.  (Muscari '01: 301, 302). 1 mg of phosphorus is particularly difficult for vegans to get from their diet because vegetable sources are limited to mushrooms, mung and soy beans and is not included in most multivitamins, even those marketed for vegans.
95 percent of the body’s calcium is found the bones.  Calcium is critical for every system and process in the body, including muscle contraction, blood clotting, brain function, heart rhythm and kidney function.  The body has developed an elaborate system of hormones to keep the calcium level constant in the blood.  The most important of these substances are parathyroid hormone, vitamin D and calcitonin.  Parathyroid hormone is made in the four tiny parathyroid glands tucked in behind the neck and attached to the thyroid gland.  Parathyroid hormone controls the calcium level in the blood.  If this level falls below a certain point, this hormone is released into the bloodstream and increases the calcium level in the blood in a number of ways.  Since calcium is critical to brain and cell health, bone mass may be sacrificed to ensure that an adequate level of calcium is maintained in the bloodstream.  Vitamin D is obtained primarily from the sun, where it is produced by the ultraviolet irradiation of an inactive form of the vitamin in the skin.  It is also found in small amounts in eggs, milk and fish.  Vitamin D is stored in the liver in a partially activated form and is transported to the kidney, where it is converted into its final, active form. Once activated, vitamin D increases the absorption of calcium form the urine back into the bloodstream.  Vitamin D, like parathyroid hormone maintains a specified level of calcium in the blood.  So, the correct amount of vitamin D is important to maintain calcium balance.  Several substances can affect vitamin D levels in the body.  Anticonvulsant drugs stimulate the production of liver enzymes that break down vitamin D, which can lead to a vitamin deficiency.  Patients on anticonvulsants can develop osteomalacia from the vitamin D deficiency and osteoporosis from the resulting calcium deficiency.  This bone loss can be avoided if the doctor regularly monitors the calcium and vitamin D levels in these patients (Lane ’99: 15, 18).

Because, as they age, both men and women develop some deficiency in lactase, the enzyme necessary to digest milk, causing them to eat less calcium-rich foods.  The recommended daily allowance (RDA) of calcium is 1200 to 1500 milligrams for a postmenopausal woman.  At menopause, calcium absorption is reduced due to estrogen deficiency.  In the early 1980s researchers found that a high proportion of older American women took in less than 500 milligrams of calcium a day.  Less than a third of the RDA.  Women whose diets are high in calcium and who take high doses of calcium supplements appear to have decreased risk of hip fractures.  Most children and adults only consume about 700 to 800 milligrams a day.  A supplement of about 200 to 400 a day for most adults, would provide all the calcium they need.  Calcium carbonate is the preferred calcium supplement for young and old alike.  Tums® is the trademark one of them. It has about 40 percent per milligram of calcium, and tablets come in 500 to 650 milligram doses.  Usually women take 400 to 2000 milligrams of calcium a day in divided doses.  To help absorption, the supplement should be taken with food. Another good supplement is calcium citrate, but this has only about 21 percent calcium in each tablet, but may be easier to absorb for people who don’t have much stomach acid, it is more expensive and comes in 950 and 1500 milligram tablets.  Another supplement, calcium gluconate, has only 9 percent calcium and is generally supplied in tablets containing 500 to 600 milligrams.   Calcium phosphate dibasic, is 23 percent calcium, and available in 486 milligram tablets.  Tricalcium phosphate is 39 percent calcium and comes in 300 and 600 milligram tablets.  Some calcium preparations are combined with vitamin D, for example Oscal®, containing calcium carbonate and 200 IU of vitamin D for calcium absorption.  Most of the time calcium supplements cause no problem are very safe, but some side effects do occur, including bloating, flatulence or constipation, but these are uncommon.  Too much calcium is excreted in the urine and over time painful calcium kidney stones may develop.  To protect against this possibility your doctor should do a test after taking a calcium supplement for 2 to 3 weeks.  Also some women a have a disease called sarcoid or take large amounts of vitamin D, which can lead to large concentrations of calcium in the urine (Lane ’99: , 87, 88, 91, 92).  To avoid excreting excess calcium in the urine, people must note their recommended daily allowance (RDA) of calcium, observe how much calcium they take in from their diet and calculate their need for supplementation.   
Examples of Calcium Rich Foods

	Food
	Serving Size
	Milligrams of Calcium
	Calories

	Fruit yogurt, low fat
	1 cup
	300
	225

	Frozen yogurt, low fat
	1 cup
	200
	200

	Milk, skim
	1 cup
	300
	90

	Pizza, cheese
	1 slice
	220
	290

	Salmon, canned, with bones
	1 cup
	180
	120 

	Cottage cheese, 2%
	1 up
	150
	200

	Bans, dried and cooked
	½ cup
	60-80
	115

	Tofu (soybean curd)
	4 ounces
	115
	100

	Sardines, canned
	8 ounces
	350
	150

	Hard cheese
	1 ounce
	200
	100-200

	Collard greens, cooked
	1 cup
	360
	100

	Bok choy
	 1 cup
	230
	80

	Broccoli, stalk
	1
	160-170
	70

	Orange juice, calcium fortified
	1 cup
	320
	80

	Orange juice, calcium fortified
	1 cup
	320
	80

	Orange
	1 medium
	60
	70


Source: Table 7.2 89

In the United States, the official currently recommended intake of calcium is 1,000 mg a day from ages nineteen to fifty, 1,200 mg a day for ages fifty and over and 1,300 mg a day for pregnant or lactating women.  As the body digests protein, it releases amino acids into the bloodstream, the protein, drawn mostly form the skeleton, helps neutralize these acids.  A number of studies have shown the more protein consumed, the more calcium excreted in the urine.  When it comes to leaching calcium from bone, animal protein is somewhat more powerful than vegetable protein. Bone and dental enamel formation and healing is a hematopoietic process whereby dietary calcium and phosphorus (found in animal products, soy and mung beans) combine to form hydroxy-apatite.  A number of other vitamins and minerals are involved in smaller quantities.  Vitamin D is a fat-soluble vitamin that helps the body absorb calcium to create dense bones.  Women consuming more than 109 micrograms of Vitamin K a day were found by the Nurses' Health Study to have be 30 percent less likely to break a hip than women got less than that amount.  Vitamin K is mainly found in green vegetables such as dark green lettuce, broccoli, spinach, Brussels sprouts, and kale.  Fluoride is added to drinking water and toothpaste to fight cavities, however it creates cheap bone and has not been found to be highly effective at preventing or treating osteoporosis (Willet '01: 138-150).

Recommended Dietary Allowance and Adequate Intakes of Minerals
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	Cal cium

(mg

/d)
	Chr

omi

um

(µg

/d)
	Cop

per

(µg

/d)
	Flu oride

(mg

/d)
	Iod

ine

(µg

/d)


	Iron

(mg

/d)
	Mag

nes

ium

(mg

/d)
	Man

gan 

ese

(mg

/d)
	Mol

ybd

enu

m

(µg

/d)
	Pho sph orus

(mg

/d)
	Sel eni um

(µg

/d)
	Zin

c

(mg /d)
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(g /d)
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	Infants
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	0-6 mo.
	200
	0.2
	200
	0.01
	110
	0.27
	30
	0.0 03
	2
	100
	15
	2
	0.4
	0.12
	0.18

	6-12 mo.
	260
	5.5
	220
	0.5
	130
	11
	75
	0.6
	3
	275
	20
	3
	0.7
	0.37
	0.57

	Children
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	1-3 y.
	700
	11
	340
	0.7
	90
	7
	80
	1.2
	17
	460
	20
	3
	3.0
	1.0
	1.5

	4-8 y.
	1000
	15
	440
	1
	90
	10
	130
	1.5
	22
	500
	30
	5
	3.8
	1.2
	1.9

	Males
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	9-13 y.
	1300
	25
	700
	2
	120
	8
	240
	1.9
	34
	1250
	40
	8
	4.5
	1.5
	2.3

	14-18 y.
	1300
	35
	890
	3
	150
	11
	410
	2.2
	43
	1250
	55
	11
	4.7
	1.5
	2.3

	19-30 y.
	1000
	35
	900
	4
	150
	8
	400
	2.3
	45
	700
	55
	11
	4.7
	1.5
	2.3

	31-50 y.
	1000
	35
	900
	4
	150
	8
	420
	2.3
	45
	700
	55
	11
	4.7
	1.5
	2.3

	51-70 y.
	1000
	30
	900
	4
	150
	8
	420
	2.3
	45
	700
	55
	11
	4.7
	1.3
	2.0

	>70 y.
	1200
	30
	900
	4
	150
	8
	420
	2.3
	45
	700
	55
	11
	4.7
	1.2
	1.8

	Females
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	9-13 y.
	1300
	21
	700
	2
	120
	8
	240
	1.6
	34
	1250
	40
	8
	4.5
	1.5
	2.3

	14-18 y.
	1300
	24
	890
	3
	150
	15
	360
	1.6
	43
	1250
	55
	9
	4.7
	1.5
	2.3

	19-30 y.
	1000
	25
	900
	3
	150
	18
	310
	1.8
	45
	700
	55
	8
	4.7
	1.5
	2.3

	31-50 y.
	1000
	25
	900
	3
	150
	18
	320
	1.8
	45
	700
	55
	8
	4.7
	1.5
	2.3

	51-70 y.
	1200
	20
	900
	3
	150
	8
	320
	1.8
	45
	700
	55
	8
	4.7
	1.3
	2.0

	>70 y.
	1200
	20
	900
	3
	150
	8
	320
	1.8
	45
	700
	55
	8
	4.7
	1.2
	1.8

	Pregnancy
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	14-18 y.
	1300
	29
	1000
	3
	220
	27
	400
	2.0
	50
	1250
	60
	12
	4.7
	1.5
	2.3

	19-30 y.
	1000
	30
	1000
	3
	220
	27
	350
	2.0
	50
	700
	60
	11
	4.7
	1.5
	2.3

	31-50 y.
	1000
	30
	1000
	3
	220
	27
	360
	2.0
	50
	700
	60
	11
	4.7
	1.5
	2.3

	Lactation
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	14-18 y
	1300
	44
	1300
	3
	290
	10
	360
	2.6
	50
	1250
	70
	13
	5.1
	1.5
	2.3

	19-30 y.
	1000
	45
	1300
	3
	290
	9
	310
	2.6
	50
	700
	70
	12
	5.1
	1.5
	2.3

	31-50 y.
	1000
	45
	1300
	3
	290
	9
	320
	2.6
	50
	700
	70
	12
	5.1
	1.5
	2.3


Source: Dietary Reference Intakes, Food and Nutrition Board, Institute of Medicine, National Academies Last updated September 26, 2013

Magnesium is an all-time favorite nutritional supplement.  From stress to muscle cramps to premenstrual cramps to migraines, to constipation, magnesium can benefit most people.  The only determining factor in the use of magnesium for inflammatory bowel disease is during diarrhea states.  Magnesium can induce diarrhea states in most individuals after a certain dosage.  Usually around 800 mg.  Patients should take the highest dosage that they can take without getting diarrhea.  In most people this lies around 600-750 mg per day in divided doses.  Magnesium can help regulate proper bowel functions, reduce stress, prevent and treat anxiety, improve sleep and prevent migraines (Black ’10: 123).  Magnesium is a common element essential for hundreds of biological processes, from building substances such as DNA and proteins from scratch to releasing the energy in food, and from contracting muscles to sending signals along nerves.  The current target for magnesium is 420 milligrams for men and 320 milligrams for women.  
Potassium is the most abundant positively charged particle inside the cells.  The body regulates the concentration of potassium very carefully because too much or too little can cause problems.  A drop in potassium levels causes fatigue, extra heartbeats and causes muscle cramps or pain.  Too little potassium combined with too much sodium may also cause high blood pressure.  Low potassium is also a problem for many people who take diuretics to control high blood pressure and for heavy coffee drinkers.  Extra potassium can lower blood pressure.  Bananas are famous for the amount of potassium they contain.  Fruits and vegetables are all good sources. The metal selenium is a potent antioxidant, but there isn't enough of it to act directly so selenium sits at the active site of several enzymes that break down peroxides, potent oxidizing agents that are made throughout the body.  Some studies of selenium show a reduction in cancer and other don't.  It is important to note that selenium helps the body to absorb vitamin E.  The recommended daily allowance for selenium is 55 micrograms a day for men and women and is safe up to 400 micrograms a day.  Zinc plays a key role in immune system health, acting as an antioxidant, needed for proper vision and involved in blood clotting, wound healing and normal development of sperm.  Most U.S. residents get less than the recommended daily amount of zinc – 15 milligrams for men and 12 milligrams for women.  Pregnant and lactating women need extra zinc, for themselves and the child they are carrying or feeding.  Children also need enough zinc and too little zinc may be one of the ways that undernourishment slows brain development and motor skills, contributes to hyperactivity and causes problems with attention.  Older people need zinc for several reasons, they consume less zinc than younger people, they have trouble absorbing zinc from food and medications, especially diuretics for high blood pressure, can increase zinc excretion.  Heavy drinkers, people with digestive problems such as Crohn's disease and ulcerative colitis and those with chronic infections may also need extra zinc.  The biggest source of zinc is red meat and poultry (Willet '01: 170-176).  
A Tolerable Upper Intake Level (UL) is the highest level of daily nutrient intake that is likely to pose no risk of adverse health effects to almost all individuals in the general population. Unless otherwise specified, the UL represents total intake from food, water, and supplements. The UL is based on adverse effects in laboratory animals and this data could be used to set a UL for adults but not children and adolescents. The ULs for magnesium represent intake from a pharmacological agent only and do not include intake from food and water. Due to a lack of suitable data, ULs could not be established for vitamin K, thiamin, riboflavin, vitamin B12, pantothenic acid, biotin, and carotenoids. In the absence of a UL, extra caution may be warranted in consuming levels above recommended intakes. Members of the general population should be advised not to routinely exceed the UL. The UL is not meant to apply to individuals who are treated with the nutrient under medical supervision or to individuals with predisposing conditions that modify their sensitivity to the nutrient.  Although the UL was not determined for arsenic, there is no justification for adding arsenic to food or supplements. Although silicon has not been shown to cause adverse effects in humans, there is no justification for adding silicon to supplements. Although vanadium in food has not been shown to cause adverse effects in humans, there is no justification for adding vanadium to food and vanadium supplements should be used with caution. 
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(mg /d)
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(g /d)
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	Infants
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	0-6 mo.
	n/a
	1000
	n/a
	0.7
	n/a
	40
	n/a
	n/a
	n/a
	n/a
	n/a
	45
	4
	n/a
	n/a

	6-12 mo.
	n/a
	1500
	n/a
	0.9
	n/a
	40
	n/a
	n/a
	n/a
	n/a
	n/a
	60
	5
	n/a
	n/a

	Children
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	1-3 y.
	3
	2500
	1
	1.3
	200
	40
	65
	2
	300
	0.2
	3
	90
	7
	1.5
	2.3

	4-8 y.
	6
	2500
	3
	2.2
	300
	40
	110
	3
	600
	0.3
	3
	150
	12
	1.9
	2.9

	Males
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	9-13 y.
	11
	3000
	5
	10
	600
	40
	350
	6
	1100
	0.6
	4
	280
	23
	2.2
	3.4

	14-18 y.
	17
	3000
	8
	10
	900
	45
	350
	9
	1700
	1
	4
	400
	34
	2.3
	3.6

	19-30 y.
	20
	2500
	10
	10
	1100
	45
	350
	11
	2000
	1
	4
	400
	40
	2.3
	3.6

	31-50 y.
	20
	2500
	10
	10
	1100
	45
	350
	11
	2000
	1
	4
	400
	40
	2.3
	3.6

	51-70 y.
	20
	2000
	10
	10
	1100
	45
	350
	11
	2000
	1
	4
	400
	40
	2.3
	3.6

	>70 y.
	20
	2000
	10
	10
	1100
	45
	350
	11
	2000
	1
	3
	400
	40
	2.3
	3.6

	Females
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	9-13 y.
	11
	3000
	5
	10
	600
	40
	350
	6
	1100
	0.6
	4
	280
	23
	2.2
	3.4

	14-18 y.
	17
	3000
	8
	10
	900
	45
	350
	9
	1700
	1
	4
	400
	34
	2.3
	3.6

	19-30 y.
	20
	2500
	10
	10
	1100
	45
	350
	11
	2000
	1
	4
	400
	40
	2.3
	3.6

	31-50 y.
	20
	2500
	10
	10
	1100
	45
	350
	11
	2000
	1
	4
	400
	40
	2.3
	3.6

	51-70 y.
	20
	2000
	10
	10
	1100
	45
	350
	11
	2000
	1
	4
	400
	40
	2.3
	3.6

	>70 y.
	20
	2000
	10
	10
	1100
	45
	350
	11
	2000
	1
	3
	400
	40
	2.3
	3.6

	Pregnancy
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	14-18 y.
	17
	3000
	8
	10
	900
	45
	350
	9
	1700
	1
	3.5
	400
	34
	2.3
	3.6

	19-30 y.
	20
	2500
	10
	10
	1100
	45
	350
	11
	2000
	1
	3.5
	400
	40
	2.3
	3.6

	31-50 y.
	20
	2500
	10
	10
	1100
	45
	350
	11
	2000
	1
	3.5
	400
	40
	2.3
	3.6

	Lactation
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	14-18 y
	17
	3000
	8
	10
	900
	45
	350
	9
	1700
	1
	4
	400
	34
	2.3
	3.6

	19-30 y.
	20
	2500
	10
	10
	1100
	45
	350
	11
	2000
	1
	4
	400
	40
	2.3
	3.6

	31-50 y.
	20
	2500
	10
	10
	1100
	45
	350
	11
	2000
	1
	4
	400
	40
	2.3
	3.6


Source: Dietary Reference Intakes, Food and Nutrition Board, Institute of Medicine, National Academies Last updated September 26, 2013 
A balanced diet provided sufficient amounts of vitamins and few individuals have deficits, exceptions however exist particularly for vitamin B12 and folic acid (vitamin B9). A deficit in vitamin B12 can result from various causes with disparate results, most commonly chronic diarrhea, tooth cavities and pernicious anemia.  Vegetarians and the elderly are often deficient in B12 because the main dietary source is meat and they should therefore take a B12 supplement if they don’t wish to consume animal products.  An estimated 15-20 percent of the elderly have B12 deficiency.  Pernicious anemia is a condition in which vitamin B12 is not properly absorbed because the stomach does not produce a factor required for its absorption in the distal intestine.  Individuals who lack this factor can develop anemia, because we need vitamin B12 to make new red blood cells; they can also develop a problem in the spinal cord and peripheral nerves that results in numbness and tingling of the extremities, and if untreated, in paralysis and dementia.  Another cause of vitamin B12 is long-term use of drugs that suppress the production of acid by the stomach, such as omeprazole.  Gastric acid is needed to strip vitamin B12 off food so we can absorb it; because crystalline vitamin B12 can also be absorbed from tablets without acid, it will be effective.  Individuals taking omeprazole or related drugs for longer than a few months should probably take a B12 supplement. Folic acid is particularly important for the development of the nervous system of the fetus and the typical North American diet may not provide enough folic acid found in green leafy vegetables for pregnant women, and it is now apparent that folic acid fortification of cereal –grain products (mandated in the U.S. since 1998) has reduced by half abnormalities of the brain and spinal cord that lead to spina bifida and related abnormalities (neural tube defects) (Spence ’06: 156, 155).
The one vitamin that is most closely connected with bone is vitamin D.  A childhood disease relating to vitamin D deficiency is rickets; in adults the resulting disease is called osteomalacia.  With vitamin D deficiency, bone tissue fails to mineralize or become hard and stiff.  Both rickets and osteomalacia are readily cured by vitamin D.  Vitamin D is its active form – 1,25 dihydroxyvitamin D – promotes maturation of both osteoclast and osteoblast cells.  Vitamin D enhances bone metabolism by promoting intestinal calcium absorption.  Calcium deficiency leads to a decrease in bone mass.  In one study over 3200 French women about 84 years of age who were in nursing homes took 800 IU per day of vitamin D (equivalent to two multiple vitamins a day) and a 500 milligram calcium supplement, after 18 months, the women treated had an increase in bone density of the hip and a 40 percent reduction in hip fractures. Another study in the elderly found that in the winter months vertebral bone mass fell; vitamin D levels also fell in postmenopausal women taking about 100 IU of this vitamin, when their dose was  increased to 400 IU per day of a vitamin D supplement, wintertime bone loss was prevented. Vitamin D supplementation is also important for the development of children’s skeleton.  Growing children need vitamin D to increase calcium absorption, to allow normal mineralization of bone, and to help osteoblast cells that form bone to mature.  When a child is ill and housebound 400 IU vitamin D supplementation is recommended.  Vitamin D is fat soluble, this means that its absorption by the body depends somewhat on how well the person absorbs fat.  Diseases that impair fat absorption like celiac sprue (poor absorption of nutrients from the stomach and intestines), prior gastric surgery, or inflammatory bowel disease, may reduce the absorption of fat-soluble vitamins, and these people may become deficient in vitamin D (Lane ’99: 114-116, 118).

Recommended Dietary Allowance and Adequate Intakes of Vitamins

	Life Stage
	A  ret inol

(µg

/d)


	C

(mg /d)
	D

(µg

/d)


	E

(mg /d)
	K

(µg

/d)


	Thia

min

(mg /d)
	Rib 
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vin

(mg /d)
	Nia cin

(mg /d)
	B6
(mg /d)
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(µg

/d)


	B12
(µg

/d)


	Pan toth enic acid

(mg /d)
	Bio tin

(µg

/d)


	Cho line

(mg /d)

	Infants
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	0-6 mo.
	400
	40
	10
	4
	2.0
	0.2
	0.3
	2
	0.1
	65
	0.4
	1.7
	5
	125

	6-12 mo.
	500
	50
	10
	5
	2.5
	0.3
	0.4
	4
	0.3
	80
	0.5
	1.8
	6
	150

	Children
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	1-3 y.
	300
	15
	15
	6
	30
	0.5
	0.5
	6
	0.5
	150
	0.9
	2
	8
	200

	4-8 y.
	400
	25
	15
	7
	55
	0.6
	0.6
	8
	0.6
	200
	1.2
	3
	12
	250

	Males
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	9-13 y.
	600
	45
	15
	11
	60
	0.9
	0.9
	12
	1.0
	300
	1.8
	4
	20
	375

	14-18 y.
	900
	75
	15
	15
	75
	1.2
	1.3
	16
	1.3
	400
	2.4
	5
	25
	550

	19-30 y.
	900
	90
	15
	15
	120
	1.2
	1.3
	16
	1.3
	400
	2.4
	5
	30
	550

	31-50 y.
	900
	90
	15
	15
	120
	1.2
	1.3
	16
	1.3
	400
	2.4
	5
	30
	550

	51-70 y.
	900
	90
	15
	15
	120
	1.2
	1.3
	16
	1.7
	400
	2.4
	5
	30
	550

	>70 y.
	900
	90
	20
	15
	120
	1.2
	1.3
	16
	1.7
	400
	2.4
	5
	30
	550

	Females
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	9-13 y.
	600
	45
	15
	11
	60
	0.9
	0.9
	12
	1.0
	300
	1.8
	4
	20
	375

	14-18 y.
	700
	65
	15
	15
	75
	1.0
	1.0
	14
	1.2
	400
	2.4
	5
	25
	400

	19-30 y.
	700
	75
	15
	15
	90
	1.1
	1.1
	14
	1.3
	400
	2.4
	5
	30
	425

	31-50 y.
	700
	75
	15
	15
	90
	1.1
	1.1
	14
	1.3
	400
	2.4
	5
	30
	425

	51-70 y.
	700
	75
	15
	15
	90
	1.1
	1.1
	14
	1.5
	400
	2.4
	5
	30
	425

	>70 y.
	700
	75
	20
	15
	90
	1.1
	1.1
	14
	1.5
	400
	2.4
	5
	30
	425

	Pregnancy
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	14-18 y.
	750
	80
	15
	15
	75
	1.4
	1.4
	18
	1.9
	600
	2.6
	6
	30
	450

	19-30 y.
	770
	85
	15
	15
	90
	1.4
	1.4
	18
	1.9
	600
	2.6
	6
	30
	450

	31-50 y.
	770
	85
	15
	15
	90
	1.4
	1.4
	18
	1.9
	600
	2.6
	6
	30
	450

	Lactation
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	14-18 y
	1200
	115
	15
	19
	75
	1.4
	1.6
	17
	2.0
	500
	2.8
	7
	35
	550

	19-30 y.
	1300
	120
	15
	19
	90
	1.4
	1.6
	17
	2.0
	500
	2.8
	7
	35
	550

	31-50 y.
	1300
	120
	15
	19
	90
	1.4
	1.6
	17
	2.0
	500
	2.8
	7
	35
	550


Source: Dietary Reference Intakes, Food and Nutrition Board, Institute of Medicine, National Academies Last updated September 26, 2013

Recommended Dietary Allowance (RDAs) in bold type and Adequate Intakes (AIs) in ordinary type followed by an asterisk (*) - undifferentiated.  Vitamin A retinol activity equivalents (RAEs)1 RAE = 1 μg retinol, 12 μg β-carotene, 24 μg α-carotene, or 24 μg β-cryptoxanthin.  Vitamin E α-Tocopherol includes RRR-α-tocopherol, the only form of α-tocopherol that occurs naturally in foods, and the 2R-stereoisomeric forms of α-tocopherol (RRR-, RSR-, RRS-, and RSS-α-tocopherol) that occur in fortified foods and supplements. It does not include the 2S-stereoisomeric forms of α-tocopherol (SRR-, SSR-, SRS-, and SSS-α-tocopherol), also found in fortified foods and supplements. Niacin equivalents (NE). 1 mg of niacin = 60 mg of tryptophan. As dietary folate equivalents (DFE). 1 DFE = 1µg food folate = 0.6 µg of folic acid from fortified food or as a supplement consumed with food = 0.5 µg of a supplement taken on an empty stomach.  In view of evidence linking folate intake with neural tube defects in the fetus, it is recommended that all women capable of becoming pregnant consume 400 µg from supplements or fortified foods in addition to intake of food folate from a varied diet.  It is assumed that women will continue consuming 400 µg from supplements or fortified food until their pregnancy is confirmed and they enter prenatal care, which ordinarily occurs after the end of the periconceptional period—the critical time for formation of the neural tube.  As cholecalciferol. 1 µg cholecalciferol = 40 IU vitamin D. Although AIs have been set for choline, there are few data to assess whether a dietary supply of choline is needed at all stages of the life cycle, and it may be that the choline requirement can be met by endogenous synthesis at some of these stages. Because 10 to 30 percent of older people may malabsorb food-bound B12, it is advisable for those older than 50 years to meet their RDA mainly by consuming foods fortified with B12 or a supplement containing B12. 

Vitamin A helps maintain the cells that line the body's interior surfaces, boosting production or white blood cells, and helping direct bone remodeling, it regulates cell growth and differentiation and the transformation of light that hits the eye's retina into electrical impulses the brain interprets as images.  The threshold appears to be in the range of the current recommended daily intakes – 5000 IU for men (the equivalent of 1,000 micrograms of retinol or 6,000 micrograms of beta-carotene) and 4,000 IU for women (the equivalent of 800 micrograms of retinol or 4,8000 micrograms of beta-carotene).  Good sources of preformed vitamin A are liver, fish liver oil, eggs, and dairy products.  Provitamin A comes from several carotenoids, including alpha-carotene, beta-carotene and beta-cryptoxanthin found in carrots, yellow squash, red and green peppers, spinach, kale and other green leafy vegetables.  Vitamin C plays a role in infection control and helps make collagen, a substance needed for healthy bones, ligaments, teeth, gums, blood vessels and is involved in making several hormones and chemical messengers used in the brain and nerves.  Citrus fruits prevent scurvy, a once feared disease that killed an estimated two million sailors between 1500 and 1800.  The current recommended daily intake for vitamin C is 75 mg a day for women and 90 mg a day for men, with an extra 35 mg a day for smokers.  There seems to be no harm in getting more, though the latest dietary reference cautions against taking megadoses above 2,000 a day.  Most people get between 5 and 15 IU of vitamin E a day, yet it takes several hundred IUs a day to significantly block the oxidation of LDL cholesterol and the biggest inhibition happens at about 800 IUs a day.  In the Nurses' Health Study and Health Professionals Follow-up Study, lower risks of heart disease in women and men  in those who took vitamin E supplements of at least 100 IUs for at least two years, usually 400 IU vitamin E daily.  The latest dietary reference intakes increased the recommended daily intake to 15 mg of vitamin E from food, the equivalent of 22 IU from natural source vitamin  or 33 IU of synthetic form.  Vitamin E is safe up to doses of 1,000 mg a day.  Too much vitamin E causes a worsening of a rare eye problem known as retinitis pigmentosa and reduce the blood's ability to clot so should not be taken by people taking blood thinners (Willet '01: 158-163).

There are eight B vitamins – thiamine, niacin, riboflavin, pantothenic acid, biotin, B6, B12, and folic acid.   All of these help a variety of enzymes do their jobs, ranging from releasing energy form carbohydrates and fat to breaking down amino acids and transporting oxygen and energy-containing nutrients around the body.  Vitamin B6 is a group of six related compounds mostly involved with making and breaking down amino acids, the building blocks of protein.  The classic signs of too little B6 are dermatitis, anemia, depression and confusion and convulsions and too little B6 means too much homocysteine and an increased risk of heart disease.  One form of vitamin B6 helps convert the amino acid tryptophan into serotonin, an important chemical messenger used by the brain, nervous system and digestive tract.  Getting too little vitamin B12 can cause pernicious anemia, and other problems including memory loss and dementia, muscle weakness, loss of appetite, and tingling in the arms and legs and can lead to an accumulation of homocysteine, since vitamin B12 is involved in converting homocysteine into the amino acid methionine.  Because vitamin B12 is only found in animal products, deficiencies tend to crop up in strict vegetarians, also called vegans.  People with inflammatory bowel disease or AIDS can have problems absorbing vitamin B12, from food and drinking too much alcohol interferes with this vitamin as do a number of drugs, including some acid-neutralizing drugs used to treat ulcers, colchicine, used to treat gout and Dilantin, used to treat seizures. The current recommended daily intake for vitamin B12 is 6 micrograms.  Liver is clearly the most efficient food source of B12, delivering about 23 micrograms per ounce. Other good sources include tuna, yogurt, cottage cheese and eggs.  In 1998 the Institute of Medicine's Food and Nutrition Board set the recommended daily allowance for folic acid at 400 micrograms per day.  Increasing folic acid intake reduces homocysteine levels and following the federal regulation that all grain products be enriched with folic acid beginning in 198 and average blood folate levels among participants of doubled and average homocysteine levels fell by 7 percent (Willet '01: 163-166).  

Determined Tolerable Upper Intake Limits for Vitamins
	Life Stage
	A

(µg

/d)


	C

(mg /d)
	D

(µg

/d)


	E

(mg /d)
	Nia cin

(mg /d)
	B6
(mg /d)
	Fol ate

(µg

/d)


	Cho line

(mg /d)

	Infants
	
	
	
	
	
	
	
	

	0-6 mo.
	600
	n/a
	25
	n/a
	n/a
	n/a
	n/a
	n/a

	6-12 mo.
	600
	n/a
	38
	n/a
	n/a
	n/a
	n/a
	n/a

	Children
	
	
	
	
	
	
	
	

	1-3 y.
	600
	400
	63
	200
	10
	30
	300
	1.0

	4-8 y.
	900
	650
	75
	300
	15
	40
	400
	1.0

	Males
	
	
	
	
	
	
	
	

	9-13 y.
	1700
	1200
	100
	600
	20
	60
	600
	2.0

	14-18 y.
	2800
	1800
	100
	800
	30
	80
	800
	3.0

	19-30 y.
	3000
	2000
	100
	1000
	35
	100
	1000
	3.5

	31-50 y.
	3000
	2000
	100
	1000
	35
	100
	1000
	3.5

	51-70 y.
	3000
	2000
	100
	1000
	35
	100
	1000
	3.5

	>70 y.
	3000
	2000
	100
	1000
	35
	100
	1000
	3.5

	Females
	
	
	
	
	
	
	
	

	9-13 y.
	1700
	1200
	100
	600
	20
	60
	600
	2.0

	14-18 y.
	2800
	1800
	100
	800
	30
	80
	800
	3.0

	19-30 y.
	3000
	2000
	100
	1000
	35
	100
	1000
	3.5

	31-50 y.
	3000
	2000
	100
	1000
	35
	100
	1000
	3.5

	51-70 y.
	3000
	2000
	100
	1000
	35
	100
	1000
	3.5

	>70 y.
	3000
	2000
	100
	1000
	35
	100
	1000
	3.5

	Pregnancy
	
	
	
	
	
	
	
	

	14-18 y.
	2800
	1800
	100
	800
	30
	80
	800
	3.0

	19-30 y.
	3000
	2000
	100
	1000
	35
	100
	1000
	3.5

	31-50 y.
	3000
	2000
	100
	1000
	35
	100
	1000
	3.5

	Lactation
	
	
	
	
	
	
	
	

	14-18 y
	2800
	1800
	100
	800
	30
	80
	800
	3.0

	19-30 y.
	3000
	2000
	100
	1000
	35
	100
	1000
	3.5

	31-50 y.
	3000
	2000
	100
	1000
	35
	100
	1000
	3.5


Source: Dietary Reference Intakes, Food and Nutrition Board, Institute of Medicine, National Academies Last updated September 26, 2013 n/a used instead of ND = Not determinable due to lack of data of adverse effects in this age group and concern with regard to lack of ability to handle excess amounts. 

Antioxidants are a group of substances that protect tissues, cells and important compounds like proteins and DNA against the destructive power of oxygen and its relatives.  Oxygen-using reactions like those needed to burn fats and carbohydrates generate many oxygen-based by-products called free radicals.  Free radicals are thought to play roles in cancer, heart disease, arthritis, cataract formation, memory loss and aging.  It has been estimated that the genetic material in each cell of the human body gets about ten thousand "oxidative hits" a day.  The term antioxidant usually encompasses vitamin C, vitamin E, beta-carotene and other related carotenoids as well as minerals selenium (necessary to absorb vitamin E) and manganese.  Actively investigated antioxidants include glutathione, coenzyme Q10, lipoic acid, flavonoids, phenols, polyphenols and phytoestrogens (Willet '01: 154, 155).  
Probiotics work to neutralize the dental and gastrointestinal side-effects of such highly effective medicine as antibiotics, vegan diet and NSAIDs.  Unlike antibiotics, the supplements have no adverse side effects.   An effective oral dose should be at least 25 billion probiotic organisms.  A person can consume a trillion without ill effect.  Eating tinkers with the microbial balance.  Depending on the foods, certain microbes get nutrients while making others go hungry.  Prebiotics offer a cornucopia of healthy, delectable options.  The chief sources are fruits, vegetables and whole grains.  Prebiotics are also found in certain fats, herbs and spices, red wine and dark chocolate.  Dietary fiber is the best-known prebiotic.  Our body can’t digest fiber and turn it into fuel.  But probiotic microbes thrive on it.  Fiber is a form of carbohydrate, just like sugar and starch.  But the human body doesn’t produce enzymes that can break it down.  When consuming foods containing fiber, the fiber passes right through our digestive tract.  It provides no calories, vitamins or minerals.  However, that doesn’t mean it’s useless.  Along the way, fiber performs extremely valuable functions.  One of the most important is that it serves as prebiotic, selectively supporting probiotic microbes in our gut.  
Fiber takes many different forms, but all of them can be grouped into two general categories – insoluble and soluble – depending on what happens when they’re mixed with water.  Insoluble fiber acts like a sponge: it holds water but doesn’t dissolve.  Soluble fiber heaves like a powder, absorbing water and forming a gel.  Most plant foods contain both kinds of fiber, though one or the other may predominate, and both types are important or health.  However, only soluble fiber acts as a prebiotics.  Insoluble fiber is sometimes called roughage, because it’s coars and bulky – characteristics that make important contributions to digestion and good health.  Insoluble fiber stimulates the intestines, helping food move through them, preventing not only constipation, but also conditions caused by straining and pressure in the colon, such as hemorrhoids, and diverticulosis (a disorder in which infection-prone pouches form on the intestinal wall).  When soluble fiber absorbes water, it forms a sticky gel.  This turns out to be useful for appetite control.  When eating something that contains both sugar and soluble fiber, say an apple, its soluble fiber slows the release of its sugar.  Take away the fiber, as with clear apple juice and sugar enters the blood more rapidly  Both types of fiber offer bulk to satisy the appetite with fewer calories.  Soluble fiber also helps lower blood cholesterol levels.  The sticky gel absorbs cholesterol and bile acids in the intestines.  Bile acids are essential for digesting fats, they’re made from cholesterol by the liver.  Normally, any excess is reabsorbed by the body and recycled.  But when bile acids are absorbed by soluble fiber, they get removed from the body as wastes.  This forces the liver to produce more, which uses up cholesterol (Huffnagle ’07: 202, 270).  

Two types of soluble fiber,- oligosaccharides and inulin – are particularly helpful to probiotic bacteria.  Oligosaccharides are a form of soluble fiber found in vegetables.  Human can’t digest them, but probiotic microbes can.  One oligosaccharide, fructooligosaccharide (FOS), is a particularly effective prebiotic.  And a form of FOS called short-chain fructo-oligosaccharide (scFOS) is being considered as a possible sweetener in food, because it has a sweet taste.  Inulin is another excellent prebviotic fiber.  It’s found in many vegetables, but the major sources of inulin in the American diet are wheat, onions, and green bananas. The microflora of breastfed and bottle-fed babies are different, which may help explain the health advantages of breastfeeding.  Some manufacturers have begun to add probiotic bacteria to infant formula, and research suggests that babies benefit.  Another promising approach is to add the following prebiotics:  Oligosaccharides, these soluble fibers are a negligible part of cow’s milk, but abundant in human breast milk.  GMP, the prebiotic peptide is found in milk and milk curds, but not in whey.  Infant formula is commonly whey-based, so it usually lacks GMP.  Alpha-lactalbumin, between 20 and 25 percent of the protein in human milk is alph-lactalbumin; in cow’s milk it’s only 2 to 5 percent.  Studies suggest that as a baby digests alpha-lactalbumin, beneficial peptides form temporarily and act against harmful bacteria.  This could help explain why breastfeeding offers protection against infection. When babies consume formula in which these prebiotics are adjusted to match human breast milk, they develop a microflora that’s high in Bifidobacerium and otherwise similar to that of breastfed babies (Huffnagle ’07: 271, 281).

Dietary fibre is plant-derived material comprising non-starch polysaccharides (NSP) such as cellulose.  Whereas these substances are resistant to digestion by human intestinal enzymes, they are metabolized to differing extents by the intestinal microflora; for example, pectin and hemicellulose can be degraded totally, cellulose partially and lignin virtually not at all.  In the large bowel, the anaerobic microflora metabolize fiber to gases (CO2, H2, and CH4) and the short-chain organic acids, all of which can be absorbed and then metabolized systemically.  The availability of fibre as a metabolizable substrate in the coon stimulates growth of microflora. Increased fecal bulk decreases intra-colonic pressure and intestinal transit time, and so increases the frequency and ease of defecation. In general, unrefined cereal foods are more effective fecal bulking agents than fruit or vegetables.  Wheat bran is used in the management of constipation, diverticular disease and irritable bowel syndrome.  The average fibre content of a Western diet is 20 g per day, compared with 130-150 g per day in some areas of Africa.  The short-chain fatty acids from fibre in a typical western diet provide less than 10% of the daily energy requirements, but the higher fibre intakes in African and Asian diets contribute proportionately more to the energy balance. There is usually a bacterial population in the lower ileum, but it is in the colon that the intestinal microflora flourish, anaerobes (such as Bacteroides spp.) outnumbering aerobes by 1000 to 1.  Fecal bacteria assist in the metabolism of bilirubin and bile acids and in the synthesis of vitamins K, B12, thiamin and riboflavin.  The bacterial content of feces, along with desquamated cells and secretions, contribute at least half of the protein (>10 g) and fat (>7 g) found in stools.  

Fiber is often considered a laxative.  Fiber is divided into two categories – soluble and insoluble.  Insoluble fiber is comprised of cellulose and other indigestible carbohydrates in one form or another.  Foods rich in insoluble fiber are wheat bran, potato skins, legumes, and flax seeds.  Soluble fiber is found in oat bran, rolled oats, barley and psyllium seed husks, often called ispaghula in British literature.  Some plants are rich in inulin, an interesting low-calorie sugar that is included in the category of soluble fiber.  Inulin is loaded with a type of sugar called fructan, which contains a lot of fructose in complex molecules and may be an offending agent in severe bloating.  Inulin is found abundantly in bananas and the Jerusalem artichoke.  The most widely used bulk laxatives are made of the soluble fiber psyllium seed husks and are marketed as Metamucil, Citrucel or Prodiem.  The usual doses of these agents are measured in tablespoons or milliliters, generally 1 to 3 tablespoons (15 to 45 milliliters) per day.  This group of agents should be swallowed with a glass or two of water (Newman ’11: 51).  Plain white rice is the traditional remedy for diarrhea, nausea and vomiting.

5.3 Diet
The Food Guide Pyramid was developed by the U.S. Department of Agriculture (USDA) in 1992 and is updated every five years.  For daily exercise and weight control the Dietary Guidelines for Americans are to eat servings of whole grain foods at most meals 5-11 times a day, vegetables 3-6 times a day, fruits 2-3 times a day, nuts and legumes, 1-3 times a day, fish, poultry eggs 0-2 times a day, dairy or calcium supplement (green leafy vegetables), 1-2 times a day, and to use sparingly red meat, butter, white rice, white bread, potatoes, pasta and sweets.  While more than 200 studies have shown that people who eat plenty of fruits and vegetables decrease their chances of having heart attacks or strokes, of developing a variety of cancers, or of suffering from constipation or other digestive problems, the same body of evidence shows that potatoes don’t contribute to this benefit.  Alcohol consumed in moderation, one drink a day for women and one or two a day for men cuts the chances of having a heart attack or dying from heart disease by about a third and also decreases the risk of having a clot-caused (ischemic) stroke, however like all medicines, a little bit can be beneficial but a lot can eventually destroy the liver, lead to various cancers, boost blood pressure, trigger so-called bleeding (hemorrhagic) strokes, progressively weaken the heart muscle, scramble the brain, harm unborn children and damage lives.  Since the early 1960s, the proportion of Americans who are moderately overweight has stayed the same, hovering just over 30 percent.  The number of obese people however has increased dramatically to almost one-quarter of Americans, costing $50 billion a year on medical care for obesity and its complications (Willet '01: 15-24, 36).  
More than one billion adults worldwide are overweight, and at least 300 million of these are clinically obese.  According the National Center for Health Statistics, who have been tracking obesity problems for over four decades, between 1962 and 2000 the number of obese Americans, with a Body Masse Index (BMI) in excess of 30%, grew from 13% to an alarming 31% of the population.  63% of Americans are overweight with a BMI in excess of 25.0 in all 50 states. Childhood obesity in the United States has more than tripled in the past two decades.  The U.S. Surgeon General estimates obesity is responsible for 300,000 death every year.  The Global Strategy on Diet, Physical Activity and Health 2003 reports that chronic diseases are now the major cause of death and disability worldwide. Noncommunicable conditions, including cardiovascular diseases (CVD), diabetes, obesity, cancer and respiratory diseases, now account for 59% of the 56.5 million deaths annually and 45.9% of the global burden of disease.  Half of the 17 million deaths resulting from chronic disease were from (CVD).  Relatively few risk factors – high cholesterol, high blood pressure, obesity, smoking and alcohol – cause the majority of the chronic disease burden.  Conversely, relatively few factors benefit a person’s health and longevity – a balanced diet, exercise, and freedom from stress and exposure to toxins such as cigarette smoke or malevolently distributed laboratory supplies.  The best way to lose weight is to take in fewer calories than  burned and to aim for a weight loss of about 1 or 2 pounds a week. Exercise most days of the week for at least 30 minutes. This is the most effective way to lose weight.    
Ideal Weight by Gender and Height
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Diet is extremely important.  Nutrition is all about the study of food and how our bodies use food as fuel for growth and daily activities. The macro-nutrients, or "big" nutrients include proteins, carbohydrates, and fats. The micro-nutrients, or "little" nutrients are the vitamins and minerals needed to be healthy.  Calories are the basic unit of food energy.  A healthy diet consists exclusively of fruit, vegetables and whole grains.  Meat, bread and dairy products are luxury foods that are excessively fattening and should be avoided most of the time, although the fats, proteins, vitamins and minerals are important in moderation.  Sweets, junk food, fast food, fried food, processed foods such as hydrogenated fats and oils (trans-fats), white flour, white rice and bread, and high fructose corn syrup, should be avoided all of the time.  To determine proper caloric intake to achieve a desired weight.  First, determine a desired weight according to the ideal weight by gender and height table: Multiply this weight by 15 calories per pound if sedentary and 20 calories if moderately active to determine proper caloric intake to maintain stasis.  Finally, from this amount, subtract 500 calories per day to lose an estimated pound per week.  Children and young adults need slightly more calories and elderly people slightly less.
The fundamental principles of naturopathic medicine is defined primarily by its fundamental principles (1) the healing power of nature (2) do no harm (3) identify and treat the cause (4) treat the whole person (5) physician as teacher (6) prevention is the best care (7) establish health and wellness.  Naturopathic medicine uses a variety of modalities including (1) nutrition (2) botanical medicine (3) homeopathy (4) counseling (5) lifestyle management (6) naturopathic physical medicine (7) vitamin and mineral therapy.  A licensed Naturopathic physician (ND) attends a four-year graduate level naturopathic medical school.  The education includes all of the same basic science courses as an M.D. along with holistic and nontoxic approaches to therapy with a strong emphasis on disease prevention and optimizing whole body wellness.  In addition to a standard medical curriculum, the naturopathic physician is required to complete four years of training in clinical nutrition, homeopathic medicine, botanical medicine, naturopathic manipulation technique and counseling.  Naturopathic physicians take professional board exams in order to be licensed by a state or jurisdiction as a primary care, general practice physician (Black ’10: 111, 112).  There is an old adage, sometimes attributed to Hippocrates “Let food by your medicine and medicine be your food” (Gladstar ’12: 18, 19, 46, 52). 

Although the brain makes up a mere 2 percent of our body weight, it uses 20 percent of the body’s metabolic fuel at rest.  The best brain foods are (1) carbohydrates found in whole grains, fruits (especially apples), and vegetables supply glucose for energy; (2) liquids such as water, mineral water, unsweetened herbal and fruit teas stabilize circulation and nutrient transport, among other functions; (3) Caffeine, in small amounts, coffee, black tea, green tea dilates the blood vessels in the brain, increases concentration and memory; (4) Iron found in red meats, pumpkin seeds, sesame, soy flour, millet, poppy seeds, pine nuts, wheat germ, oats, dull, parsley, yeast, spinach, watercress, lentils, soybeans, white beans transports oxygen; (5) Calcium found in milk and milk products, poppy seeds, figs, sesame soybeans, legumes, nuts, whole grains, wheat germ, oatmeal broccoli, watercress, green vegetables, parsley conducts neural signals; and is important for concentration and memory; (6) Phenylalanine tyrosine found in fish (tuna, trout) meat, milk products, soybeans, cheese (cottage cheese) peanuts, wheat germ, almonds acts as precursors of epinephrine, norepinephrine, and dopamine and is important for concentration and memory; (7) Serine, methionine found in fish, turkey, chicken soybeans, beef, cashews, wheat germ, broccoli, peas, spinach, whole grain bread and rice acts as precursors of acetylcholine which is essential for learning and memory function.; (8) vitamin B1 (thiamine) found in whole grains (wheat, spelt), oatmeal, wheat germ, sunflower seeds, legumes, nuts, pork and enables glucose metabolism an aids nerve cell function; (9) vitamin B9 (folic acid) found in green leafy vegetables and vitamin B12 found in animal products are often supplemented in pregnant women, vegans and elderly (10) Unsaturated fatty acids, including omega-3 fatty acids found in fish, walnuts, spinach, corn oil, peanut oil, soybean oil, grape seed oil and flax seed, build cell membranes (Horstman ’12: 149).  
Vitamins and Minerals, What they do, Food Source
	Vitamin 
	What the vitamin does
	Significant food sources 

	B1 (thiamin)
	Supports energy metabolism and nerve function
	spinach, green peas, tomato juice, watermelon, sunflower seeds, lean ham, lean pork chops, soy milk

	B2 (riboflavin)
	Supports energy metabolism, normal vision and skin health
	spinach, broccoli, mushrooms, eggs, milk, liver, oysters, clams

	B3 (niacin)
	Supports energy metabolism, skin health, nervous system and digestive system
	spinach, potatoes, tomato juice, lean ground beef, chicken breast, tuna (canned in water), liver, shrimp

	Biotin
	Energy metabolism, fat synthesis, amino acid metabolism, glycogen synthesis
	widespread in foods

	Pantothenic Acid
	Supports energy metabolism
	widespread in foods

	B6 (pyridoxine)
	Amino acid and fatty acid metabolism, red blood cell production
	bananas, watermelon, tomato juice, broccoli, spinach, acorn squash, potatoes, white rice, chicken breast

	Folate
	Supports DNA synthesis and new cell formation
	tomato juice, green beans, broccoli, spinach, asparagus, okra, black-eyed peas, lentils, navy, pinto and garbanzo beans

	B12
	Used in new cell synthesis, helps break down fatty acids and amino acids, supports nerve cell maintenance
	meats, poultry, fish, shellfish, milk, eggs

	C (ascorbic acid)
	Collagen synthesis, amino acid metabolism, helps iron absorption, immunity, antioxidant
	spinach, broccoli, red bell peppers, snow peas, tomato juice, kiwi, mango, orange, grapefruit juice, strawberries

	A (retinol)
	Supports vision, skin, bone and tooth growth, immunity and reproduction
	mango, broccoli, butternut squash, carrots, tomato juice, sweet potatoes, pumpkin, beef liver

	D
	Promotes bone mineralization
	self-synthesis via sunlight, fortified milk, egg yolk, liver, fatty fish

	E
	Antioxidant, regulation of oxidation reactions, supports cell membrane stabilization
	polyunsaturated plant oils (soybean, corn and canola oils), wheat germ, sunflower seeds, tofu, avocado, sweet potatoes, shrimp, cod

	K
	Synthesis of blood-clotting proteins, regulates blood calcium
	Brussels sprouts, leafy green vegetables, spinach, broccoli, cabbage, liver

	Mineral 
	What the mineral does
	Significant food sources 

	Sodium
	Maintains fluid and electrolyte balance, supports muscle contraction and nerve impulse transmissions
	salt, soy sauce, bread, milk, meats

	Chloride
	Maintains fluid and electrolyte balance, aids in digestion
	salt, soy sauce, milk, eggs, meats

	Potassium
	Maintains fluid and electrolyte balance, cell integrity, muscle contractions and nerve impulse transmission
	potatoes, acorn squash, artichoke, spinach, broccoli, carrots, green beans, tomato juice, avocado, grapefruit juice, watermelon, banana, strawberries, cod, milk

	Calcium
	Formation of bones and teeth, supports blood clotting
	milk, yogurt, cheddar cheese, Swiss cheese, tofu, sardines, green beans, spinach, broccoli

	Phosphorus
	Formation of cells, bones and teeth, maintains acid-base balance
	all animal foods (meats, fish, poultry, eggs, milk)

	Magnesium
	Supports bone mineralization, protein building, muscular contraction, nerve impulse transmission, immunity
	spinach, broccoli, artichokes, green beans, tomato juice, navy beans, pinto beans, black-eyed peas,  sunflower seeds, tofu, cashews, halibut

	Iron
	Part of the protein hemoglobin (carries oxygen throughout body's cells)
	artichoke, parsley, spinach, broccoli, green beans, tomato juice, tofu, clams, shrimp, beef liver

	Zinc
	A part of many enzymes, involved in production of genetic material and proteins, transports vitamin A, taste perception, wound healing, sperm production and the normal development of the fetus 
	spinach, broccoli, green peas, green beans, tomato juice,lentils, oysters, shrimp, crab, turkey (dark meat), lean ham, lean ground beef, lean sirloin steak, plain yogurt, Swiss cheese, tofu, ricotta cheese

	Selenium
	Antioxidant.  Works with vitamin E to protect body from oxidation
	seafood, meats and grains

	Iodine
	Component of thyroid hormones that help regulate growth, development and metabolic rate
	salt, seafood, bread, milk, cheese

	Copper
	Necessary for the absorption and utilization of iron, supports formation of hemoglobin and several enzymes
	meats, water

	Manganese
	Facilitates many cell processes
	widespread in foods

	Fluoride
	Involved in the formation of bones and teeth, helps to make teeth resistant to decay
	fluoridated drinking water, tea, seafood

	Chromium
	Associated with insulin and is required for the release of energy from glucose
	vegetable oils, liver, brewer's yeast, whole grains, cheese, nuts

	Molybdenum
	Facilitates many cell processes
	legumes, organ meats


Source:  Health Check Systems
Some people find L-tryptophan, a naturally occurring substance, helps them sleep more soundly. Combining foods that are high in tryptophan with healthy, complex carbohydrates also improves sleep. Milk (warm, if possible) cottage cheese, cashews chicken, turkey, soybeans, and tuna are especially good food sources of this compound.  Others find a snack high in carbohydrates and low in protein does the trick.  A sandwich or toast, a bowl of cereal, crackers or other high-carbohydrate foods might be a good choice.  Some people also swear by herbal teas, such as chamomile, to induce sleepiness.  An hour before bed, have a snack of whole-wheat crackers and cheese or a small turkey sandwich on whole-grain bread. Or for dinner, chow down on grilled chicken and brown rice, a black bean and cheddar quesadilla on a whole-grain tortilla, or whole-wheat mac 'n cheese.  Certain herbs, such as sage and basil, contain chemicals that can improve sleep by easing tensions that would keep someone awake. Basil can be sprinkled on whole-wheat pasta dishes or when topping sliced mozzarella and tomatoes. Basil can also be chopped up and mixed with olive oil, garlic, pine nuts, salt and pepper, and pecorino cheese to make a pesto sauce, and then tossed with cooked zucchini. Sage, on the other hand, pairs best with fatty meats like pork and beef, which should be eaten only in moderation). Sage can also be put on butternut squash soup or a cold bean salad.  Eating heart-healthy fats can also boost serotonin levels, and nuts—including walnuts, almonds, and cashews, as well as nut butters—are a solid source. Nuts are a great addition to salads and stir-fry dinners, and they can also be incorporated into meals as breadcrumbs on, say, a chicken cutlet. Or, mix sliced almonds with green beans as a side, combine walnuts with bananas in whole-grain pancakes, or smear almond butter on a whole-grain waffle.  Chamomile (Chamaemelum nobile, Matricaria recutita) and related species are useful for going into a deep, restful sleep.  Chamomile is a popular remedy for calming colic and childhood digestive issues.  Tea can be added to bathwater for a soothing bath.  It makes excellent massage oil for relieving stress, anxiety and muscle soreness.  Some people are allergic to chamomile.  Lemon balm (Melissa officinalis)  functions as a mild sedative, especially helpful for insomnia caused by grief and sadness.  Lemon balm is high on the list of herbs used to treat heartache and depression.  Lemons balm soothes and calms a restless child (Gladstar '12).
Assessment of nutritional state lies in search for the subtle signs of deficiency.  'Height for age' is an indication of stunting in growing children whereas 'weight for height' reflects adiposity or wasting from disease.  Dementia encephalopathy can be caused by thiamine, nicotinamide and pyridoxine deficiency.  Poor hair and hair loss can be caused by protein, zinc and copper deficiency during general severe illness.  Visual failure (diminished dark adaptation) and xerophthalmia (dry eyes) can be caused by vitamin A and riboflavin deficiency.  Pallor (anaemia) can be caused by iron, vitamin B12, folic acid, zinc, copper, pyridoxine and protein deficiency.  Stomatitis gingivitis can be caused by vitamin C deficiency.  Glossitis can be caused by iron, riboflavin, nicotinamide and zinc deficiency.  Goitre can be caused by iodine deficiency.  Leuconychia (white nails) can be caused by protein deficiency.  Fungal infections of the hands can be caused by calcium defiency.  Koilonychia (Spoon-shaped nails) can be caused by iron and zinc deficiency.  Skin ulceration can be caused by defiency in essential fatty acids and zinc.  Dermatitis – scaly, pigmented and erythematous – can be caused by nicotinamide, riboflavin, vitamin A and essential fatty acids deficiency.  Muscle wasting can be caused by protein calorie deficiency.  Muscle weakness can be caused by calcium, protein, magnesium and postassium deficiency.  Liver enlargement can be caused by protein calorie defiency.  Ascites and edema can be caused by protein deficiency.  'Curly hairs' perifollicular haemorrhages and bruising can be caused by vitamin C deficiency.  Peripheral neuropathy can be caused by thiamine, pyridoxine and nicotinamide deficiency.  Swollen painful joints can be caused by vitamin C deficiency.  Ataxia can be caused by vitamin B12 and vitamin E deficiency.  Hypogonadism, weight loss and muscle weakness may be helped with multivitamins (Jones et al '85: 2, 3).  
Diarrhea can be caused by iron and vitamin B12 deficiency, particularly in thin vegans who don't eat iron rich dark green leafy vegetables at every meal.  Constipation is the more common disorder with the American diet resulting in colitis, hepatoxicity, atherosclerosis, arthritis and cancer.The five vitamins that many people don’t get enough of in their diets are folic acid, vitamins B6, B12, D and E.  Worldwide, about one in seven people don't get enough iron.  Too little of this mineral makes it hard for red blood cells to ferry oxygen from lungs to tissues.  Iron-poor blood causes one to be pale, fatigued, and mentally dull.  Lack of iron stunts the growth and development of children and can damage long-term thinking skills.  Iron deficiency isn't major problem in the United States, due to meat and iron fortified grain and other products.  Thin vegans are frequently deficient in iron unless they eat green leafy vegetables, such as kale or nettles, every meal.  The body carefully regulate the amount of iron absorbed from grains, fruits vegetables, and supplements.  The iron from meat is much better absorbed than that from vegetable sources, and can lead to an over-accumulation of this mineral (Willet '01: 177, 169, 170).

Vitamin and Mineral Deficiencies
	Site
	Sign or Symptom
	Deficiency

	Hair
	Dryness

Alopecia

Easy pluckability

Corkscrew hair

Color change
	Zinc

Zinc

Vitamins E and A

Vitamin C

Biotin

	Nails
	Dystrophic
	Iron

	Skin
	Hyperpigmentation

Erythema

Scrotal dermatitis

Follicular keratosis

Acneiform lesions

Xerosis

Ecchymosis

Petechiae

Nasolabial seborrhea
	Niacin

NIcain

Niacin

Vitamin A

Vitamin A

Vitamin A, linoleic acid

Vitamins C and K

Vitamins C and K

Vitamin B6

	Eyes
	Angular palpebritis

Bitot's spots

Conjunctival keratosis

Keratomoalacia
	Vitamin B2
Vitamin A

Vitamin A

Vitamin A

	Mouth
	Glossitis

Angular stomatitis

Cheilosis

Magenta tongue

Scarlet, raw tongue

Atrophic papillae

Swollen, bleeding gums
	Vitamin B12, niacin, folate

Vitamin B2
Vitamin B2
Vitamin B2
Niacin

Niacin

Vitamin C

	Neurologic
	Peripheral neuropathy

Wernicke's encephalopathy

Encephalopathy (Pellagra)

"Burning feet" syndrome

Loss of deep tendon reflexes
	Thiamine, niacin, B6
Thiamine

Niacin

Patothenic acid

Thiamine, vitamin B1 & B12

	Musculoskeletal
	Osteomalacia

Joint pain

Tender muscles
	Vitamin D

Vitamin C

Thiamine

	Hematologic
	Hemolytic anemia

Macrocyctic anemia

Microcytic anemia

Coagulopathy

Thrombocytopenia
	Vitmain E

Vitamin B12, folate

Vitamin B6, iron, copper

Vitamin K

Linoleic acid

	Visceral
	Congestive heart failure

Diarrhea

Goiter

Hepatosplenomegaly
	Thiamine

Iron, folate, zinc, niacin

Iodine

Zinc


Source: Thom & Daly '90: Table 59-5, Pg. 499

Deficiencies of most essential nutrients collectively and individually impair cell growth and division. This can be readily detected by assessing cell-mediated immunity.  The peripheral lymphocyte count falls in malnutrition (<1.2x109/l) and the in-vitro lymphoblast response to a mitogen such as phytohaemagglutinin is impaired.  Biochemical investigation of 'nutrient status' can be performed, but some are not available routinely in most laboratories.  Serum assays are available for the estimation of most of the fat and water soluble vitamins.  Serum folate levels should be performed on plasma specimens taken after fasting, otherwise red-cell folate estimations are more reliable.  Plasma or serum fatty acid profiles will enable estimation of the triene-etraene ratio as an index of essential fatty acid deficiency.  Vitamin K is assessed by measurement of the prothrombin time.  Vitamin C status can be determined by measuring its content in leucocytes.  Plasma concentrations of zinc, copper and iron can be measured but are unreliable.  Leucocyte zinc concentrations may be a better criterion of tissue zinc depletion.  Plasma iron-binding capacity, transferrin concentration, or ferritin levels are of value in measuring iron status.  A reduced plasma transferrin level (<20 g/l) is also a sensitive index of protein malnutrition.  A plasma albumin level below 35 g/l is suggestive of protein deficiency (Jones et al '85: 3, 4).  In 2004 CDC reported that at least 1/3 of all deaths in the United States were related to poor diet and lack of physical activity (Black ’10: 162).  The healthiest nutritional strategy includes maintaining a stable, healthy weight; replacing trans fats with healthy fats; substituting whole-grain carbohydrates for refined-grain carbohydrates; trade red meat for nuts, beans, chicken and fish; eating plenty of vegetables and fruits; using alcohol in moderation and taking a daily multivitamin (Willet '01: 179).  
The basic diets are vegan, vegetarian, lacto-ovo-vegetarian but sick people with food allergies or dose related toxicities may need to eliminate certain grains, fruits, vegetables, processed foods and chemical additives from the diet as well, and others with osteoporosis, tooth decay and diarrhea may require the medicinal qualities of animal products. To lose weight, eat vegan in large quantities to make up for the caloric deficit, exercise and stop eating all animal products; iron, phosphorus and vitamin B12 deficiencies, won't occur until the individual has lost all of their excess body fat.  A vegetarian or lacto-ovo-vegetarian (including eggs) diet should be used as maintenance once a person has achieved an ideal weight to avoid the need for unreliable synthetic supplementation.  Animal products and complete proteins provide essential nutrients needed for skin, bone, dentyne and gastrointestinal health, but are certain to cause painful atherosclerotic or neoplastic growth in people with such conditions and must be eliminated from the diet of most people with life-threatening illnesses including atherosclerosis, cancer, gout and diabetes, and will induce weight loss healthily, without any deficiencies until all the adipose tissue has been converted to muscle.  
Chronic diarrhea and malabsorption in vegans is usually the result of iron deficiency anemia for which iron supplementation may be taken daily or dark green leafy vegetables and iron rich grains eaten at every meal.  Gluten intolerant people with coeliac disease must eliminate all wheat protein from the diet, possibly for their entire life.  Lactose intolerance is far more commonly known in races other than Caucasian and can be avoided by consuming small portions of milk products or cheese aged over 60 days in which all the lactose has been converted to lactic acid. When the body is healing, it needs easily digestible, nutritious foods to aid in the process. Choice ingredients, adequate cooking and then blending meet this need.  Additionally, the healing process requires adequate nutrients, especially easily digested protein.  There is often inflammation associated with illness and/or recovery, and so the anti-inflammatory foods reduce swelling and inflammation associated with illness and/or recovery, and so the anti-inflammatory floods reduce swelling and inflammation and speed recovery.  Enzymes are important to aid in digestion and to keep the flora in the digestive tract balanced.  Choosing organic foods will decrease the toxin burden while the body is healing.  The liver is responsible for producing many of the products necessary for healing.  By eating foods lower in toxin burden and foods that support the liver, the body will be aided in recovery (Black ’10: 216).  Chemically grown food cannot be used as medicine (Fukuoka '74: 100).     
A vegan diet is necessary to recover from heart disease, to lose weight more reliably than any fad diet and particularly to avoid excessive atherosclerotic accumulation when exposed to a cardiac glycoside or natural hyperlipidemia from the overconsumption of fatty foods.  A vegan is someone who avoids all animal products; milk, eggs and all dairy products and by-products as well as all foods that contain these ingredients.  The vegetable protein tolerance for heart disease is much higher than for cancer but complete vegetable proteins found in wheat gluten and vegetable combinations such as rice and beans and beans and corn can be cardiotoxic and should be avoided or minimized to less than 10% of meal mass.  Careful attention must be paid to maintaining levels of caloric intake expended by exercise and vegans tend to have better appetites than obese people.  A vegetarian is someone who does not eat meat.  A lacto-ova vegetarian is someone whose diet includes milk and eggs.  This type of vegetarian diet is well accepted and proven to be healthy in children, heart patients should however not eat eggs that are high in cholesterol, much lower in egg whites.  Eggs are as good as meat as a source of vitamins and minerals found only in animal products and are a fairly powerful medicine for the reversal of vegan diet induced diarrhea, anemia, osteoporosis and dental cavities, not to be taken daily if there is any cardiac intolerance.  A lacto-vegetarian is someone who includes milk and milk products in their diet but not eggs or foods that have eggs in them.  This diet is a healthy diet for children and because a long term vegan diet requires supplementation to keep the stool firm and prevent cavities a lacto-vegetarian diet provides the minimal amounts of animal product nutrition necessary to sustain gastrointestinal health in vegans over the long term.  Two dairy products are particularly safe and effective source of animal nutrition, cheese aged over two months does not tend to cause intolerance because the lactose has converted to lactic acid, and probiotioc yoghurt and drinks supply the gut with friendly bacterial cultures that comprise 30% of healthy fecal volume and protect against dominating proliferations of fast growing bad bacteria.  Vegetarian cultures, including the Hunza, Seventh Day Adventists, and various Indian sects, have a long history.  Among these communities, vegetarianism is firmly grounded in a cultural setting, sufficient nutritional knowledge is embedded in daily and yearly rituals, ensuring continued health.  In the United States, the Seventh Day Adventists were the first large group to develop and maintain a healthy vegetarian lifestyle (Yntema ’95: 40, 41, 68).
A growing number of Americans are avoiding dairy products, meat, and animal products in general.  Since the 1950s US dairy farmers have produced more milk than can be sold on the market, Monsanto developed affordable recombinant Bovine Growth Hormone (rBGH), brand name Posilac which contaminates as much as 90 percent of milk products, not labeled organic or rBGH free.  Milk from cows that have been injected with Monsantos genetically engineered rBGH contains 2 to 10 times as much IGF-1 (insulin-like growth factor) as normal cow’s milk.  This pushed prostate cancer risk for men over 60 years of age with high IGF-1 8 times greater than men with low levels, and the risk of pre-menopausal breast cancer was 7 times greater.  IGF-1 is not destroyed in pasteurization.  Cows treated with rBGH have a 25 percent increase in udder infections (mastitis) and a 50 percent increase in lameness.  To counter the health problems among cows injected with rBGH more antibiotics are used.  American consumers overwhelmingly support the labeling of milk products produced with rBGH.  But the FDA has said such labeling would unfairly stigmatize rBGH milk as less healthy.  Because as much as 90 percent of milk products, not labeled organic or rBGH-free, contain rBGH.  Although lactose intolerance is estimated at 10 percent amongst people of Caucasian descent, it is much higher in other races, 90-100 percent in Asians, 65-70 percent in Africans, 65-70 percent in Italians, and 50-60 percent in Hispanics.   Countries with the highest levels of dairy products have the highest levels of osteoporosis – Finland, Sweden, United States and England.  The hip fracture rate for African-Americans, who consume more than 1,000 mg of calcium a day, compared with black South Africans is 9 times greater.  Calcium intake in rural China is one-half that of people in the US but the bone fracture rate is one-fifth of that in the US (Robbins ’01: 335, 336, 99, 343, 104, 107).   
Chemical farms are in production on about 930 million acres in the United States and 3.8 billion acres globally – the vast majority of all agricultural land in the world – while organic farming practices are in use on approximately 4 million acres in the United States and 30.4 million acres globally (Rodale ’10’ 47, 138).  There has been a six-fold increase in the amount of synthetic fertilizer used since 1945 (synthetic fertilizers are now an 8 billion dollar industry), and the seventeen-fold increase in the use of pesticides for the same period (Schwenke ’91: 4).  World pesticide expenditures totaled more than $35.8 billion in 2006 and more than $39.4 billion in 2007. Pesticides accounted for 3.1 percent, $7.3 billion of $237.8 billion total expenditure in US agriculture in 2006 and 2.8 percent, $7.95 billion of $283.5 in 2007 (Grube et al ’11).  Chemical weed-killers cost $15 or more an acre, slug killer and insect pesticides cost another $10 an acre (Logsdon ’94: 155).  Under the Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) and the Federal Food, Drug, and Cosmetic Act (FFDCA), the U.S. Environmental Protection Agency (EPA), in cooperation with states and other agencies, such as the Food and Drug Administration (FDA) and the U.S. Department of Agriculture (USDA), are responsible for regulating the production and use of pesticides in the US (Grube et al ’11).Since 1998, when “Roundup Ready” GMO seeds were first introduced 91 percent of all soybeans, 85 percent of all corn, and 88 percent of all cotton in the United States are grown from GMO seeds.  These plants are exposed to heavy applications of the herbicide and survive.  Before Roundup Ready soybeans were on the market the tolerance for Roundup was 3 ppm.  Soybean seeds were meeting that requirement.  By the time Roundup Ready soybeans showed up at the marketplace, they had concentrations up to 20 ppm, indicating that farmers upped the application rate since it wouldn’t kill the plants.  So Monsanto went to the EPA and asked to have the tolerance raised.  The tolerance was raised not only in the US but in Australia and other countries where substantial amounts of Roundup Ready soybeans were being grown, but not in the European Union, which has still banned GMOs.  GMO products do not need to be labeled as containing GMOs and should be assumed to be in everything not labeled organic or non-GMO (Rodale ’10: 33) 

In 2000 the Centers for Disease Control and Prevention (CDC) and the Animal Health Institute estimated that 50 million pounds of antibiotics were produced annually in the United States.  Of that 18 million pounds, 36 percent were antibiotics used in livestock feed.  In 2001, a study appeared in the New England Journal of Medicine reporting that antibiotic-resistant bacteria had been found in supermarket samples of ground chicken, beef, turkey, and pork.  Two additional studies found antibiotic-resistant bacteria in chicken and pork.  Meanwhile, European scientists were finding high levels of antibiotics in streams and drinking water.  They traced this discovery to the use of antibiotics in agriculture.  These findings have prompted leading infectious disease specialists to urge a ban on routine use of low-dose antibiotics simply to aid animal growth.  They argue that public health could be compromised if the practice leads to new disease-causing bacteria that no existing antibiotic can treat.  Sweden adopted such a ban in 1986, Denmark followed in 2000.  The entire European Union agreed to ban the routine use of antibiotics in animal feed starting in 2006.  Individual companies have cut or eliminated use of antibiotics to promote animal growth.  For example, in 2005 McDonald’s announced that their poultry suppliers worldwide could no longer promote growth with antibiotics used in human medicine.  Several leading American chicken growers have almost completely ended antibiotic use.  And the U.S. Food and Drug Administration is considering new regulations to reduce antibiotic use in livestock feed (Huffnagle ’07: 58, 59, 56, 57).  The dollar menus at all the fast food restaurants but Taco Bell are invariably contaminated with minute quantities of various strains of E. coli so that one dollar item can be consumed without ill-effect but two or three dollars is certain to result in a diagnosable condition from colitis, to urinary tract infection, to gall and urinary stones, to amnesia, coronary and beta-amyloid plaques due to sterilized shigella and verocytotoxin producing E. coli, and could be better called the one dollar limit menu.
In 1862 the famous Dr. William Harvey imposed the then radical carbohydrate restrictive diet on his obese patient and friend, William Banting, an overweight London cabinet maker and undertaker to royalty, after diet and exercise failed to help with Banting’s problem.  The regiment was so successful that in 1864 Banting published a booklet “A Letter on Corpulence Addressed to the Public” extolling its virtues.  The booklet sold over 60,000 copies and his diet became as widely known and controversial in Britain and Later America.  Banting maintained his normal weight on his low carbohydrate diet until his death at 81. Atkins, a young cardiologist in 1963 found that for him a low carbohydrate diet worked to assuage his hunger and control his tendency to gain weight.  In 1972 just as the American Medical Association and the American Heart Association started the low cholesterol/low fat juggernaut a little-known doctor by the name of Robert Atkins started his own trajectory, named Diet Revolution.  He sold millions of copies of his book promising that a diet completely contradictory to the medical establishment recommendations was the way to go.  He promised the public they would lose weight by eating steak, eggs and butter to their heart’s desire because fat was harmless.  It was the carbohydrates, the pasta, rice, bagels and sugar that caused obesity and heart disease.  The result is our present obesity epidemic (Graveline ’04: 86, 76).  
Around 75 percent of the day’s exposure to cholesterol and harmful fat is determined by diet.  The Lyon Diet Heart Study showed that a Mediterranean diet from Crete reduced heart attacks and death by 60 percent in four years, compared to the diet usually prescribed in North American coronary care units.  A Cretan Mediterranean diet is low in cholesterol and animal fat, high in beneficial oils such as olive and canola, and high in fruit vegetables and whole-grain fiber.  Never eat an egg yolk (use whites or egg substitutes or organic tofu).  Avoid trans-fats and fried foods such as chips and fries.  Keep meat intake to two ounces per day, or one serving of animal flesh every other day. Use a non-hydrogenated canola margarine, preferably one that also contains olive oil or coconut oil.  Have fun making vegetarian meals delicious.  One pound of fat consists of 3,500 calories stored.  That means that to lose a pound, you need to cut out 500 calories a day for a week; to lose 50 pounds you need to cut out 500 calories a day for 50 weeks. To keep it off you need to cut out 500 calories a day permanently.  To lose 20 pounds you would need to cut out about 200 calories a day.  One serving of anything fat-based, such as meat, cake, pie, ice cream, nuts, chips or fries, is about 400 calories, a serving of starches such as potatoes, pasta, rice, bread, juice, fruit, four crackers, half a bagel, or a can of pop is 100 calories.  If one stays away from cake, pie, ice cream (except on birthdays), nuts, chips and fries; keep meat intake to one serving every other day; and keep optional sugars and starches to five or six a day, one will lose weight.  The trick is finding vegetable alternatives (Spence ’06: 164, 165).  While the strong eat whatever they want, the weak eat only herbs (Romans 14:2).

What is good for the heart is good for the brain, a vegan diet for the heart.  The same lipids and cholesterol that can cause arterial disease and heart attacks – high blood pressure, plaque buildup, arterial damage, atrial fibrillation – also contribute to strokes (Horstman ’12: 120, 121). Acute heart and stroke patients need to pursue a sugar and salt free vegan diet and exercise. Heart attacks and strokes in North America have declined by 60 percent (after adjusting for age) since early in the twentieth century.  For the most part, this improvement has been due to a reduction in the traditional risk factors identified in the Framingham Heart Study, in which the population of Framingham, Massachusetts, just west of Boston, has been followed for more than fifty years, with regular research examinations.  In that study it became apparent that independent predictors of risk included age, being male, smoking, high blood pressure, thickening of the heart muscle (left ventricular hypertrophy), high blood cholesterol, and glucose intolerance (diabetes and prediabetes). In North America there are about six hundred heart attacks per 100,000 population annually, compared with 60 per 100,000 in China.  People of Chinese origin who live in North America; however, have just as many heart attacks as do other Americans.  This means the major difference is environmental, not genetic, the main difference is diet.  The typical North American diet tends to be too high in total fats (approximately 39 percent of total calories consumed) (Spence ’06: 72, 94, 75, 108, 109).  Brown rice and vegetables three meals a day is the diet for heart attacks, non-fat yoghurt and fruit is also okay.

The easiest and cheapest cholesterol lowering treatment is Niacin B vitamin 500 mg three times a day will achieve most of the benefit with less risk of gout and diabetes. Folic acid 2.5 mg daily will normalize blood levels of homocysteine in about half the cases; a combination folic acid 1 mg, vitamin B6  10 mg, and vitamin B12 1 mg (1000 mcg) will normalize levels in more than 95 percent of cases.  A high dose of B12 is needed.  Blood levels of B12 should be above 300 pmol/L.  In some cases it is necessary to add a fourth supplement called betaine, and vitamins are not as effective for individuals with kidney failure.  Overnight daily dialysis is more effective at lowering homocysteine than routine dialysis three times a week, and sulfur containing compounds called thiols may be useful. Vitamin E, C and beta carotene, which reduce oxidation, may be protective.  A Cambridge study showed a significant reduction in recurrent heart attacks in individuals given vitamin E and selenium for vitamin E absorption, after a heart attack.  Vitamin C in orange or grapefruit juice brings along with it other potentially beneficial antioxidants and bioflavonoids- hesperitin in orange juice and naringin in grapefruit juice are related to genistein in soy beans.  These have anticancer and cholesterol-lowering effects.  The antioxidant lycopene is what gives the red color in tomatoes, watermelon, and strawberries; blueberries get their color and flavor from another brightly colored antioxidant.  Eat fruits and vegetables of all colors to get a variety of antioxidants (Spence ’06: 112, 158, 159, 160).
Cardiovascular drugs other than cholesterol reducing Statin drugs, which improve heart attack survival by 30-40 percent, are the second leading cause of fatal drug overdose, after antipsychotics and sleep aids, consumer beware.  The key to controlling difficult high blood pressure, that is resistant to salt elimination, is a simple blood test to measure the activity of one kidney enzyme called renin, and an adrenal gland hormone called aldosterone.  The levels of fat in the blood after a meal turn out to be more important than the level of cholesterol measured in a fasting cholesterol test.  Most people who have muscle problems cholesterol-lowering drugs in the family called “statins” can resolve them by reducing the dose, adding ezetimibe (a generic drug marketed as Zetia or Ezetrol) and taking CoQ10, a dietary supplement depleted by long term statin drug use (Spence ’06).  People with Alzheimer’s, dementia or any signs of cognitive impairment should get off of statin drugs.  Hawthorne Crataegus laevigata is considered the supreme herb for the heart (Elvin-Lewis ’77)(Gladstar ’12) but it is not widely sold as a tincture, and would be more enjoyable as an herbal tea preparation of flowers, leaves and berries which are rich in bioflavonoids, antioxidants, and procanidins, which feed and tone the heart.  Hawthorn works in part by dilating the arteries and veins, enabling blood to flow more freely and releasing cardiovascular constrictions and blockages.  It strengthens the heart muscle while helping to normalize and regulate blood pressure.  It also helps maintain healthy cholesterol levels.  Hawthorn is outstanding both to prevent heart problems and to treat high or low blood pressure, heart disease, edema, angina and heart arrhythmia. Hawthorne doesn’t store in the body and isn’t accumulative in action, it’s important to take on a regular basis if using as a heart tonic.  Sugar and salt free vegan weight loss or heart attack response diet and vegetarian maintenance diet with sufficient cardiovascular exercise to burn calories is necessary to eliminate chest pain and permanently reclaim health from cancer, heart disease, high blood pressure and diabetes.  Hawthorn can be used in conjunction with lemonbalm (Melissa officinalis) for heart disease caused by grief and nervous stress and Sage to help emulsifying fat.

The best approach to preventing heart disease and cancer is the tried-and-true combination of exercise, eating a healthy diet, weight control, not smoking and undergoing appropriate cardiovascular health and cancer screenings (Mooney '07: 76).  The evidence that regular intake of fresh vegetables and fruit reduces cancer risk is very persuasive.  A greater emphasis on diets enriched for these foods as well as fibre content, reduced in animal fat, and especially with diminishd overall calorie content would make much sense and bring other health benefits, particularly if combined with a generally less sedentary, more calorie burning lifestyle (Greaves '00: 259).  In 1980 the National Cancer Institute Committee on Diet, Nutrition and Cancer suggested a diet which is likely to afford optimal protection from cancer is low in fat, low in calories, low in salt, high in fiber and high in fruits and green and yellow vegetables.  In Western countries who derive as much as half of their total dietary calories from fats, experience a high mortality form cancer of the breast (in postmenopausal women), colon ovaries, prostate, pancreas and womb, compared to Japanese people, who typically derive much less of their calories from fat.  On the other hand Japanese diets contain more salt than conventional Western diets, and this is reflected in a higher incidence of cancer of the stomach in the Japanese population.  The influence of diet on cancer has been extensively studied in experimental animals.  Rodents that have unlimited access to food develop cancer more frequently and also have shorter life spans in general, than animals with a diet that is restricted in calories, and these animals are relatively more resistant to the carcinogenic effect of known cancer-causing chemicals added to their diet.  Despite the fact that fruits and vegetables contain some chemical carcinogens cancer patients should maintain a diet low in fat and calories and high in fresh fruits, grains and legumes, and vegetables, especially yellow vegetables (Friedberg '92: 104-105).

Protein-calorie malnutrition reflected in progressive loss of skeletal muscle, visceral protein and fat tissue is very common in certain forms of advanced cancers.  The patients live until they run out of body fat because they cannot seem to metabolize nutrition from the little food they eat because of the horrible cachexia, nausea.  Nutritional deficiencies in the cancer patient result from the effects of cancer on the host as well as from the effects of cancer therapy, including the vegan diet in people who have already metabolized their body fat.  The etiology of cancer cachexia is complex.  Reduced food intake is common in this population and has been reproduced in experimental animals bearing tumors.  Some patients develop abnormalities of taste, others complain of early satiety, and may may be depressed.  Obstructive lesions of the gastrointestinal tract such as esophageal and gastric tumors can induce pain, nausea and vomiting which understandably decrease nutritional intake.  Rarely, gastrointestinal tumors such as diffuse lymphomas or pancreatic cancer will be associated with malabsorption.  For the most part, however, cancer patients will lose weight despite apparently appropriate caloric intake.  Metabolic abnormalities induced by the presence of the tumor may explain this phenomenon.  The common clinical observation that tumor cells grow while host cells atrophy suggests that the cancer cell preferentially uses available energy sources.  Much evidence supports the concept of accelerated glucose utilization by the cancer cell and increased levels of gluconeogenesis in patients with cancer cachexia.  Abnormal lipid metabolism in cancer is manifested by progressive depletion of body fat through persistent mobilization of free fatty acids as the preferential source of metabolic fuel even if exogenous glucose is provided.  The Alterations in protein metabolism may be characterized by both decreased synthesis and increased catabolism of protein in cancer patients with weight loss.  Oncologic texts are unfortunately devoid of normal nutritional information regarding vegan and vegetarian diets which is normally the mainstay of cancer treatment.  This is probably to quickly drive the patients to seek expensive hospital treatments, particularly surgery, recovery from which seems to benefit greatly from a high protein preoperative diet.  In one study 10 days of preoperative parenteral nutrition reduced the postoperative complication rate in patients with gastrointestinal carcinoma from 19% to 11% for wound dehiscence and mortality from 11% to 3% (Bengoa '86: 379, 381).  The literature does not label protein an oncologic poison, and many liquid diet formulas contain protein, the word protein in reference to the enteral and parenteral nutrition actually refers to amino acids, which are the building blocks of protein, but are much smaller and more easily absorbed.  Generally speaking, protein is the tumor growth factor, and avoidance of complete protein denies neoplastic cells the protein they need to grow and allows the normal human tissues to be well nourished, so that miraculous, or not so miraculous reduction in the acceleration of the cancer growth, can cure or give the patient less pain and more time to find effective medical treatment.  When eating a low-calorie vegan or vegetarian diet it is important to consume much larger quantities and/or more frequently to avoid catastophic weight loss and be well nourished, without having an overly full belly, larger than a fist, to tolerate physical exercise.  Liquid diets may be necessary for cancer seriously affecting the digestive tract and this seems to be the entire nutritional concern of oncologists who are not nutritional specialists.

Data gathered on diet and cancer shows certain classes of fruits and vegetables seem to work against specific cancers.  Mouth and throat cancer are treated with carrots, citrus fruits, green vegetables and turmeric.  Lung cancer is treated with carrots, leafy green vegetables and possibly tomatoes.  Stomach cancer is treated with carrots, leafy green vegetables, tomatoes and garlic.  Bladder cancer is treated with cruciferous vegetables like broccoli.  Colon and rectal cancer are treated with raw and green vegetables, especially those high in the vitamin folic acid (sometimes called folate).  Breast cancer is treated with carrots.  Prostate cancer responds will to tomatoes and cooked and processed tomato products more than two times a week.  Among more than one hundred thousand men and women participating in the Nurses' Health Study and the Health Professionals Follow-up Study, it was found that eating about thirty servings of fruits and vegetables a week was associated with a 30 percent lower risk of the most common kind of stroke (ischemic stroke).  One extra serving of fruits or vegetables  day decreases the chances of having an ischemic stroke by about 6 percent, with most benefit accruing from eating broccoli, spinach, kale, romaine lettuce, and citrus fruit or juice.  An innovative study called DASH (Dietary Approaches to Stop Hypertension) showed that eating more fruits and vegetables can substantially lower blood pressure, especially when they are part of a diet low in animal fat and without salt (Willet '01: 119, 120).The average person needs less than 1 gram of sodium a day to keep systems in good working order.  The average person gets between 2 and 5 grams a meal.  That's up to 15 grams, or about 4 teaspoons of salt a day.  The excess is excreted but not always before it can do some damage pulling water from cells and thus increasing blood pressure.  Salt is hidden in many common foods that people with high blood pressure must be aware of; examples; macaroni and cheese, 1 cup 1,343 mg of salt, canned chili with beans 1 cup 1,336 mg of salt, corned beef brisket, 3 ounces 964 mg, cottage cheese ½ cup 457 mg, canned peas 1 cup 428 mg, slice of apple pie 333 mg, American cheese one slice 300 mg (Willet '01: 173).  

About 75% of patients with idiopathic bowel disease believe their symptoms are related to what they eat.  However, only a very rare occasion can they identify specific foods that are likely culprits in an attack of symptoms.  Often the blame is assigned more or less on the basis of prejudice or on a single unfortunate instance, in the absence of any other proof.  Although there is no master list of universally forbidden foods, various sugars (lactose and fructose) may have an impact on symptoms.  Other foods may be culprits as well, specifically, eggs and beef have been associated with unpleasant symptoms. Elimination diets will not be diagnostic or even effective in the patient who gets symptoms only infrequently.  Patients who suffer symptoms infrequently should be directed to be less introspective about infrequent episodes.  If you are convinced your diarrheal symptoms are diet related, you should keep a food diary for 3 weeks.  Carefully note everything ingested and every symptom perceived during the period - food, beverages, mints, gum and medications.  If a food of food group looks like a likely suspect, then a diet absolutely devoid of that substance should be tried for 5 to 7 days (Newman ’11: 34, 40).   

The dietary elimination strategies shown to alleviate symptoms of IBS and FD are (1) eliminate gluten from wheat, rye and barley grains (2) avoid lactose from milk and dairy products (3) reduce fructose (4) reduce saturated fats (5) reduce protein (6) reduce insoluble fiber (7) avoid caffeine and alcohol in favor of water and (8) eat frequent small meals (grazing) (Newman ’11: 134). Foods that commonly cause reactions in individuals suffering from inflammatory conditions, namely CD, are (1) wheat and sometimes gluten as a constituent of wheat and other grains such as barley and spelt (2) dairy (3) sugar (4) potatoes (5) tomatoes (6) eggplant (7) peppers (8) paprika (9) cayenne (10) tobacco.  Smoking may not cause the disease but can certainly aggravate symptoms (Black ’10: 62, 65). Traditionally, the most highly effective remedy for vomiting and acute diarrhea, with or without blood, is white rice water, of white rice cooked for regulation time, around 20 minutes, in three parts water.  White rice is much more effective than brown rice, which is a better maintenance diet because it contains less starch, but for acute vomiting or diarrhea, white rice is medicinal.  However, patients seldom have any appetite whatsoever and they are therefore directed to drink the white rice water and eat the white rice when able. Symptoms usually stop the instant the person eats the white rice.  

Foods to Avoid and Include with Irritable Bowel Syndrome
	Potentially problematic foods to avoid
	Foods and spices to include

	Wheat or maybe all gluten
	Cold water fish

	Dairy
	Nuts and seeds if tolerated

	Sugar
	8-10 glasses of filtered water daily

	Potatoes
	Fiber after disease is managed

	Eggplant
	Flax seeds or walnut oil in salads

	Tomatoes
	Lean hormone free meat

	Peppers
	Hormone free eggs

	Paprika
	Vegetables, steamed if sensitive to digestion

	Cayenne
	Fruits, steamed if sensitive digestion

	Fiber in early stages of disease
	Nutritional powders

	Caffeine
	Tumeric

	Chocolate
	Ginger

	Alcohol
	Rosemary

	Carbonated drinks and soda
	Garlic and garlic powder

	Artificial sweeteners
	Cinammon

	Artificial additives and preservative
	Cilantro

	Fried foods
	Parsley

	Dried fruit
	Basil

	Limit gas-producing foods such as cabbage family vegetables (broccoli, cabbage, cauliflower and Brussels sprouts) legumes, onions and chives.
	


Source: Black ’10: 172

No one diet is completely right for everyone with inflammatory bowel disease.  Keep a food diary to find out which foods cause problems for you.  Some people may have problems digesting legumes, fiber-rich foods, raw salads, spices, additives, preservative, fried foods, and others.  By steaming or cooking most foods, it reduces the live enzyme content of the food and makes it significantly easier on your digestion if you are suffering.  Sometimes inflammatory bowel disease sufferers who suffer from gas, diarrhea, constipation and other ailments who have tried high fiber diets and failed, may want to try a low fiber diet initially while inflammation is being treated and reduced.  Low fiber doesn’t mean that vegetables need to be omitted form the diet.  Make sure to include vegetable juices without pulp, potatoes without skin, alfalfa sprouts, beets, green/yellow beans, carrots, celery, and cucumber without the peel, eggplant if it doesn’t cause reactions, lettuce, mushrooms, green/red peppers, squash and zucchini.  Many grains can be omitted considering they add to the fiber load and also are acidic for the system.  Avoid vegetables from the cruciferous family such as broccoli, cauliflower, Brussels sprouts, cabbage, and kale, Swiss chard, etc.  Clean proteins are acceptable such as chicken, turkey, fish and eggs.  Avoid all nuts and seeds unless they are ground into butters.  A small amount of rice should be okay as long as it doesn’t worsen symptoms.  Include some fruits in your diet such as apples as long as they are in a sauce form or steamed until soft and tender, apricots, bananas, cantaloupe, grapes, honeydew melon, peaches and watermelon.  Avoid dried fruits and raw fruits except bananas.  Filtered water is extremely important in this stage, as it will keep everything moving in the body.  Drink at least 8-10 glasses of filtered water daily. Smoothies are an excellent way to keep nutrition up while using a low fiber diet until gastrointestinal inflammation decreases (Black ’10: 167, 168).

Bitters are useful herbs that function to stimulate gastric function in addition to liver function and detoxification, they help to control blood sugar, and they aid in stress relief due to their stimulation of the parasympathic nerves in the gastrointestinal tract.  They are helpful in IBD patients because they stimulate mucosal immunity and function to create balance of inflammation within the GI tract and they may help to repair mucosal wall damage caused by inflammation.  Examples of bitters include licorice, peppermint, calandula, dandelion, artichoke leaf, blessed thistle, angelica, motherwort, wormwood, bitter orange peel, lemon peel, gentian root, mugwort, goldenseal, Casara sagrada, hops chamomile and yarrow (Black ’10: 139). Hepatica nobilis of the Ranunculaceae is reputed to cure all liver and bilious difficulties.  The Houma Indians, boiled roots from Solidago nemoralis (goldenrod) for a tea to cure yellow jaundice.  In the 19th century physicians used dandelion roots (Taraxacum offinale). In England Euonymus europaeus was used for liver afflictions.  Native American Indians used Rumex verticillatus (swamp dock) for jaundice, Salix lucida (red willow) for removing bile from the stomach, and Zanthoxylum clava-herculis (toothache tree) for obstructions of the liver.  Fruit from Emblica officinalis in the Euphorbiaceae, which is very rich in vitamin C, is considered a good liver tonic in India.  The use of dandelion appears in disparate sources (Lewis and Elvin-Lewis ’77: 289). A home remedy for gallstones is to eat a vegan diet, with a lot of apples for about a week and then imbibe a mixture of Epsom salt and apple juice, whereupon the gallstones are excreted and can be seen in the feces.  The procedure can be repeated several times until a thorough cleanse has been achieved.  Stone Breaker (Chanca piedra) is much more effective for both gallstones and urinary stones.  A vegan diet, without the cholesterol and fat found in animal products, is highly recommended to prevent cholesterol stones from forming in the gallbladder and is necessary if the gallbladder is going to let go of them. 

Herbal Remedies for Gastroenteritis
	Vitamin
	Indication

	B3 (niacin)
	Supports energy metabolism, skin health, nervous system and digestive system.  Found in spinach, potatoes, tomato juice, lean ground beef, chicken breast, tuna (canned in water), liver and shrimp.

	B12
	 Used in new cell synthesis, helps break down fatty acids and amino acids, supports nerve cell maintenance. meats, poultry, fish, shellfish, milk, eggs and Bifidobacterium spp. that manufacture it.  Supplement needed to prevent chronic diarrhea in vegans.

	Minerals
	Indication

	Chloride
	Maintains fluid and electrolyte balance, aids in digestion.  Found in salt, soy sauce, milk, eggs and meats.

	Chromium
	Associated with insulin and is required for the release of energy from glucose.  Found in vegetable oils, liver, brewer's yeast, whole grains, cheese and nuts.

	Culinary Herb
	Indication

	Sweet basil 
Ocimum basilicum
	Sweet basil is known for its flavor, scent, and is widely used in stews, pestos and as a garnish for tomatoes.  It eases gas and stomach cramps and relieves nausea and vomiting, nervous irritability, fatigue, depression, anxiety and insomnia.  

	Cinnamon Cinnamomum spp.
	Respected digestive aid, particularly in cases of overeating, bloating and sluggish digestion.  One of the best herbs around for stabilizing blood sugar levels.  Powerful antiseptic, with antiviral and antifungal properties.  

	Garlic 
Allium sativum
	Garlic is not only tasty, it is the herb of choice for treating colds, flus, sore throats and poor or sluggish digestion.  It stimulates the production of white blood cells, boosting immune function and is a potent internal and external antiseptic, antibacterial, and antimicrobial agent effective for treating many types of infection, including several forms of antibiotic-resistant strains of bacteria.  It helps to maintain healthy blood cholesterol and helps prevent blood platelet aggregation, making it the herb of choice for many circulatory issues and lowers blood sugar levels in Type 2 diabetes.  Garlic can irritate and burn sensitive skin, cause heartburn, stomach distress, provoke anger and should be avoided by nursing mothers as it can cause colick.

	Ginger 
Zingiber officinale
	Ginger lowers blood level triglycerides linked to diabetes and heart disease.  Ginger rivals anti-nausea drugs for chemotherapy, without side effects.  Antiseptic properties useful for treating gastroenteritis.  

	Sage 
Salvia officinalis, 750 Salvia spp.
	Sage is a superb aid in the digestion of rich, fatty meat.  It also lowers cholesterol levels and is a bitter tonic for the liver.  It rebuilds vitality and strength during long-term illness.  Sage tea is a warming, bracing drink, nice mixed with mint or rosemary and lemon balm.  

	Turmeric 
Curcuma longa
	Used in both Ayurvedic and traditional Chinese medicine as a remedy for jaundice and other liver and gallbladder disorders.  

	Black Pepper
	Indicated for poor digestion.

	Cardamon
	In Ayurvedic medicine, it is considered on the safest and best digestive aids with ginger and turmeric.  

	Dill
	Dill is an effective and well known remedy for digestive complaints, gas and hiccups, with powerful antispasmodic properties.  Sooths colicking babies. 

	Aloe Vera 
Aloe barbadensis
	Effective to soothe digestive irritation and inflammation, such as stomach ulcers and colitis.  

	Burdock 
Arctium lappa
	Burdock is a specific remedy for the liver, like dandelion.

	Calendula 
Calendula officinalis
	Helpful for treating gastrointestinal problems such as ulcers (mixed with marsh mallow root) and cramps (mixed with valerian or cramp bark), indigestion (mixed with peppermint) and diarrhea (alone or mixed with blackberry root).  

	Chamomile Chamaemelum nobile, Matricaria recutita and related species
	Approved in the pharmacopoeias of 26 countries to treat conditions ranging from colic and indigestion to muscle spasms, tension, inflammation, and infection.  Chamomile flowers have rich amounts of azulene, a volatile oil with a range of active principles that serve as anti-inflammatory and antifever agents, useful in the treatment of arthritis, and other inflammatory conditions of the nervous and digestive systems.  Useful for going into a deep, restful sleep.  Chamomile is a popular remedy for calming colic and childhood digestive issues. Some people are allergic to chamomile.  

	Dandelion Taraxacum officinale
	Encourages optimal digestion, with a rich supply of bitter compounds that, having stimulated receptor sites on the tongue, signal the digestive tract.  The root also stimulates the production of bile, which in turn helps break down cholesterol and fat.  Strong effect is not appropriate for all cases of liver disease. Some people are allergic to the milky latex of dandelion flowers and stems.  

	Goldenseal Hydrastis canadensis
	Because of its rich bitter compounds, goldenseal is also helpful in treating, liver, gallbladder and digestive problems.  The root makes a very bitter tea, people generally prefer it in tincture or capsule form.

	Lemon balm 
Melissa officinalis
	A tea made of lemon balm and chamomile is an excellent remedy for stomach distress and nervous exhaustion.  

	Licorice 
Glycyrrhiza glabra
	.  Herb of choice for soothing irritated and inflamed tissue such as in cases of sore throat, bronchial inflammation and stomach and bowel irritation.  It is very helpful for both gastric and peptic ulcers.  

	Marsh Mallow Althaea officinalis
	Because of its sweet flavor and rich mucilaginous properties marshmallow is a popular medicine for soothing all manner of inflamed tissue, specifically of the respiratory and digestive systems and skin. Neutralizes excess acid in the stomach, which is useful for stomach ulcer.   

	Peppermint 
Mentha piperata
	Peppermint is renowned as a digestive aid and is the herb of choice for relieving nausea and gas.  As an antispasmodic, it helps muscles relax and can reduce stomach cramping and spasms, and its clean, refreshing flavors is welcome after a bout of indigestion or vomiting.  A drop or two of peppermint essential oil in a cup of warm water quickly removes the foul taste and odor left after stomach upset.  It’s a common ingredient in toothpastes, mouthwashes, and chewing gum, as well as cleaning products and disinfectants.  Peppermint also has anodyne properties useful Try tea made with equal parts of chamomile and peppermint for indigestion and headaches caused by indigestion.  

	Plantain 
lantago major, P. lanceolata, P. psyllium
	Used for all manner of liver problems, including poor digestion and assimilation, hepatitis, jaundice, skin eruptions and eruptive personalities (too much heat in the body).  

	Spearmint 
Mentha spicata)
	Spearmint is a mild digestive aid and is lovely as a before-dinner aperitif or after-dinner digestif.

	Yarrow 
Achillea millefolium
	Yarrow is bitter and bitter herbs stimulate liver function and aid in digestion by stimulating the secretion of digestive enzymes.

	Probiotics
	Indication

	Bifidobacterium animalis DN-173 010, (1)
	General health, GI health

	Bifidobacterium lactis Bb-12
	General health, GI health, viral diarrhea, eczema

	Bifidobacterium lactis HN019, DR10
	General health, GI health, viral diarrhea

	Lactobacillus acidophilus NCFM
	General health, GI health, viral diarrhea, colds & respiratory virus

	Lactobacillus casei DN-114 001, (2)
	General health, GI health, irritable bowel syndrome, viral diarrhea

	Lactobacillus casei Shirota
	General health, GI health, inflammatory bowel disease, antibiotic-associated diarrhea, allergy, autoimmunity

	Lactobacillus fermentum RF-14
	General health, vaginal yeast infection, urinary tract infection

	Lactobacillus plantarum 299v
	General health, GI health, viral diarrhea, colds & respiratory virus

	Lactobacillus reuteri SD2112, ING1, MM53, ATCC 55739, (3)
	General health, GI health, viral diarrhea, colds & respiratory virus

	Lactobacillus rhamnosus GG, LGG, (4)
	 General health, GI health, inflammatory bowel disease, irritable bowel syndrome, viral diarrhea, antibiotic-associated colitis, C. difficile diarrhea, travelers’ diarrhea, eczema, autoimmunity 

	Lactobacillus rhamnosus GR-1
	General health, vaginal yeast infection, urinary tract infection

	Lactobacillus rhamnosus HN001, DR20
	General health, GI health

	Saccharomyces boulardii Iyo
	General health, GI health, inflammatory bowel disease, irritable bowel syndrome, Viral diarrhea, Antibiotic-associated diarrhea, C .difficile diarrhea, Traveler’s diarrhea


Source: Gladstar ’12; Huffnagle ’07: 263

Garlic is a useful supplement especially if there is concern that there is yeast, bacterial or parasitic overgrowth.  Garlic is anti-inflammatory, blood thinning, antimicrobial, and anti-cancer.  Garlic supplements need to be taken with the odor to get the best effect.  The best way to take garlic is to eat while cloves.  Turmeric, or curcumin, can be used as a spice in foods or can be taken in therapeutic doses either through tincture form or capsule fork.  Curcumin has significant anti-inflammatory properties and very high antioxidant capability making it a superb nutrient to use in any gastrointestinal condition, inflammation related condition, and to use preventatively to ward off cancer and chronic illness.  In people who have ulcerative colitis, studies have shown that curcumin supplements, when compared with placebo, reduced the number of relapses by about fifty percent.  A recent article in Current Pharmaceutical Design also notes that in the treatment of inflammatory bowel disease curcumin and its un-rivalled safety profile suggest that is has bright prospects.  Ginger can be used for gastrointestinal irritation and inflammation.  Ginger tea is helpful in settling the stomach and can also be helpful in nausea.  The tea should be used at 3 cups daily (Black ’10: 135, 136).  
Yucca is a plant native to Mexico and Southwestern United states.  Yucca has been known in folk medicine as a treatment of arthritis and inflammatory ailments.  Native American Tribes and native people of Mexico have proclaimed many uses of Yucca that have dated back hundred s of years.  Yucca is comprised of many phytochemicals that make it special for use in many conditions.  Resveratrol is an important anti-inflammatory agent that helps reduce aging and helps to keep inflammation under control.  The phenolic compounds in yucca also act as anti-oxidants or free radical scavengers which act to reduce damage and inflammation caused by free radicals, thereby reducing damage and aging of tissues, joints, organs etc.  Yucca is more often used in patients who have inflammatory bowel issues or gastrointestinal distress that coincides with arthritis.  Yucca is also high in saponins, which play a part in complexing with the cholesterol molecule in the body aiding in cholesterol lowering.  This cholesterol lowering effect was demonstrated more than 45 years ago.  Yucca dosage should be two 500 mg tablets or capsule 2-3 times per day.  Start with a lower dosage and increase if no result is seen.  Yucca can also be found as a tea.  The usual dosage for tea is 3-5 cups per day (Black ’10: 136-137).
Food historians speculate that yogurt was first made accidentally, when milk was left inside goatskin bags and fermented by wild bacteria.  These days, yogurts are commercially manufactured by a process that’s considerably less spontaneous.  The milk, which can come from any milk-producing animal, is first pasteurized (ie. Heated sufficiently to kill any harmful bacteria- and then bacterial cultures are added to ferment it.  According to FDA regulations, products sold as yogurt in the United States must be fermented with Lactobacillus bulgaricus and Streptococcus thermophiles, referred to as yogurt starters.  The starter bacteria digest lactose (milk sugar) and other carbohydrates int eh milk, producing lactic acid and other acids that give yogurt its characteristic tart taste.  The acids also react chemically with milk proteins, causing the milk to thicken.  In addition, since harmful bacteria can’t grow in an acidic environment, the acids protect the milk from contamination.  On top of these useful effects are all the health benefits from probiotic bacteria and from metabiotics, the metabolic products that probiotic bacteria produce.  Yogurt also contains lactoferrin, a prebiotic found in milk.  After fermentation, fruit, jam, or other flavorings may be added or blended into the yogurt.  Some manufacturers add fiber, which boosts the reviotic content.  The best way to ensure that yogurt contains probiotics is to select a product with the “live and active cultures” seal from the National Yogurt Association (NYA).  This indicates that the yogurt contains 100 million viable bacteria per gram at the time of manufacture, the equivalent of more than 20 billion per 8 ounce serving.  Some yogurts with live bacteria don’t carry the NYA seal, instead their lavels may read “contains active yogurt cultures” or “contains living yogurt cultures”.  But avoid yogurts that simply sya “made with active cultures”.  Such a yogurt may have been heat-treated after fermentation, in which case the bacteria would no longer by alive.  All yogurts with live bacteria contain the straters Lactobacillus bulgaricus and Streptococcus thermohilus.  However, some manfuactuerers add other bacteria to their yogurts, including the probiotics L. acidophilus, Bifidobacterium animalis, L. casie, L. reuteri, and others.  Check the label All foods fermented by probiotic bacteria contain metabiotics – even foods that have been heated after fermentation, so that the bacteria themselves are no longer alive.  Bacteriocins are natural antibiotics that bacteria make to help themselves survive.  These antibiotics aren’t harmful to the bacteria that make them, but they kill or inhibit other bacteria.  The bacteriocins produced by probiotic bacteria help shift the microbial balance in their own favbor.  Fermented foods, such as yogurt, cheese, sourdough bread, and sauerkraut, contain bacteriocins, thanks to the lactic acid bacteria in them (Huffnagle ’07: 210, 211).
Probiotics work to neutralize the dental and gastrointestinal side-effects of such highly effective medicine as antibiotics, vegan diet and NSAIDs.  Unlike antibiotics, the supplements have no adverse side effects.   An effective oral dose should be at least 25 billion probiotic organisms.  A person can consume a trillion without ill effect.  Eating tinkers with the microbial balance.  Depending on the foods, certain microbes get nutrients while making others go hungry.  Prebiotics offer a cornucopia of healthy, delectable options.  The chief sources are fruits, vegetabls and whole grains.  Prebiotics are also found in certain fats, herbs and spices, red wine and dark chocolate.  Dietary fiber is the best-known prebiotic.  Our body can’t digest fiber and turn it into fuel.  But probiotic microbes thrive on it.  Fiber is a form of carbohydrate, just like sugar and starch.  But the human body doesn’t produce enzymes that can break it down.  When consuming foods containing fiber, the fiber passes right through our digestive tract.  It provides no calories, vitamins or minerals.  However, that doesn’t mean it’s useless.  Along the way, fiber performs extremely valuable functions.  One of the most important is that it serves as prebiotic, selectively supporting probiotic microbes in our gut.  
Fiber takes many different forms, but all of them can be grouped into two general categories – insoluble and soluble – depending on what happens when they’re mied with water.  Insoluble fiber acts like a sponge: it holds water but doesn’t dissolve.  Soluble fiber heaves like a powder, absorbing water and forming a gel.  Most plant foods contain both kinds of fiber, though one or the other may predominate, and both types are important or health.  However, only soluble fiber acts as a prebiotics.  Insoluble fiber is sometimes called roughage, because it’s coars and bulky – characteristics that make important contributions to digestion and good health.  Insoluble fiber stimulates the intestines, helping food move through them, preventing not only constipation, but also conditions caused by straining and pressure in the colon, such as hemorrhoids, and diverticulosis (a disorder in which infection-prone pouches form on the intestinal wall).  When soluble fiber absorbes water, it forms a sticky gel.  This turns out to be useful for appetite control.  When eating something that contains both sugar and soluble fiber, say an apple, its soluble fiber slows the release of its sugar.  Take away the fiber, as with clear apple juice and sugar enters the blood more rapidly  Both types of fiber offer bulk to satisfy the appetite with fewer calories.  Soluble fiber also helps lower blood cholesterol levels.  The sticky gel absorbs cholesterol and bile acids in the intestines.  Bile acids are essential for digesting fats, they’re made from cholesterol by the liver.  Normally, any excess is reabsorbed by the body and recycled.  But when bile acids are absorbed by soluble fiber, they get removed from the body as wastes.  This forces the liver to produce more, which uses up cholesterol (Huffnagle ’07: 202, 270).  

Two types of soluble fiber,- oligosaccharides and inulin – are particularly helpful to probiotic bacteria.  Oligosaccharides are a form of soluble fiber found in vegetables.  Human can’t digest them, but probiotic microbes can.  One oligosaccharide, fructooligosaccharide (FOS), is a particularly effective prebiotic.  And a form of FOS called short-chain fructo-oligosaccharide (scFOS) is being considered as a possible sweetener in food, bcause it has a sweet taste.  Inulin is another excellent prebiotic fiber.  It’s found in many vegetables, but the major sources of inulin in the American diet are wheat, onions, and green bananas. The microflora of breastfed and bottle-fed babies are different, which may help explain the health advantages of breastfeeding.  Some manufacturers have begun to add probiotic bacteria to infant formula, and research suggests that babies benefit.  Another promising approach is to add the following prebiotics:  Oligosaccharides, these soluble fibers are a negligible part of cow’s milk, but abundant in human breast milk.  GMP, the prebiotic peptide is found in milk and milk curds, but not in whey.  Infant formula is commonly whey-based, so it usually lacks GMP.  Alpha-lactalbumin, between 20 and 25 percent of the protein in human milk is alph-lactalbumin; in cow’s milk it’s only 2 to 5 percent.  Studies suggest that as a baby digests alpha-lactalbumin, beneficial peptides form temporarily and act against harmful bacteria.  This could help explain why breastfeeding offers protection againt infection. When babies consume formula in which these prebiotics are adjusted to match human breast milk, they develop a microflora that’s high in Bifidobacerium and otherwise similar to that of breastfed babies (Huffnagle ’07: 271, 281).

Dietary fibre is plant-derived material comprising non-starch polysaccharides (NSP) such as cellulose.  Whereas these substances are resistant to digestion by human intestinal enzymes, they are metabolized to differing extents by the intestinal microflora; for example, pectin and hemicellulose can be degraded totally, cellulose partially and lignin virtually not at all.  In the large bowel, the anaerobic microflora metabolize fiber to gases (CO2, H2, and CH4) and the short-chain organic acids, all of which can be absorbed and then metabolized systemically.  The availability of fibre as a metabolizable substrate in the coon stimulates growth of microflora. Increased fecal bulk decreases intra-colonic pressure and intestinal transit time, and so increases the frequency and ease of defecation. In general, un-refined cereal foods are more effective faecal bluking agents than fruit or vegetables.  Wheat bran is used in the management of constipation, diverticular disease and irritable bowel syndrome.  The average fibre content of a Western diet is 20 g per day, compared with 130-150 g per day in some areas of Africa.  The short-chain fatty acids from fibre in a typical western diet provide less than 10% of the daily energy requirements, but the higher fibre intakes in African and Asian diets contribute proportionately more to the energy balance. There is usually a bacterial population in the lower ileum, but it is in the colon that the intestinal microflora flourish, anaerobes (such as Bacteroides fragilis) outnumbering aerobes by 1000 to 1.  Fecal bacteria assist in the metabolism of bilirubin and bile acids and in the synthesis of vitamins K, B12, thiamin and riboflavin.  The bacterial content of feces, along with desquamated cells and secretions, contribute at least half of the protein (>10 g) and fat (>7 g) found in stools.  
Fiber is often considered a laxative.  Fiber is divided into two categories – soluble and insoluble.  Insoluble fiber is comprised of cellulose and other indigestible carbohydrates in one form or another.  Foods rich in insoluble fiber are wheat bran, potato skins, legumes, and flax seeds.  Soluble fiber is found in oat bran, rolled oats, barley and psyllium seed husks, often called ispaghula in British literature.  Some plants are rich in inulin, an interesting low-calorie sugar that is included in the category of soluble fiber.  Inulin is loaded with a type of sugar called fructan, which contains a lot of fructose in complex molecules and may be an offending agent in severe bloating.  Inulin is found abundantly in bananas and the Jerusalem artichoke.  The most widely used bulk laxatives are made of the soluble fiber psyllium seed husks and are marketed as Metamucil, Citrucel or Prodiem.  The usual doses of these agents are measured in tablespoons or milliliters, generally 1 to 3 tablespoons (15 to 45 milliliters) per day.  This group of agents should be swallowed with a glass or two of water (Newman ’11: 51).  Because fiber is a laxative and diarrhea is more dangerous than constipation fiber supplements have fallen out of use.  Enemas and prune juice are more effective for treating constipation.

The presence of intestinal gas can be a source of discomfort.  The adult has 30-300 ml of gas in the gut at any one time.  Much of this is acquired by air swallowing and in food; an egg for example, contains 80% by volume of air.  Flatulence, excessive gas in the stomach or intestine, can be relieved by Apiaceae, Anethum graveolens (dill), Foeniculum vulgare (fennel), Piminella anisum (anise), Aracea, Acorus calamus (sweet flag), Lamiaceae, Hedeoma pulegioides (American pennyroyal), Mentha piperita (peppermint), M. spicata (spearmint), Monarda fistulosa (wild bergamot), M. punctate (horsemint), Posmarinus officinalis (rosemary), Zingiberaceae, Zingiber officinale (ginger).  The reason for the distressing behavior of beans in the intestinal tract is the presence of complex sugars (oligosaccharides) triggers the creation of the major component of the gas produced in wind breaking, which is nothing more complex than methane.  Ordinarily, when a bean germinates, it secretes the enzyme galactosidase, which breaks down oligosaccharides (Lewis and Elvin-Lewis ’77: 294-295).  Excessive eructation (belching) is commonly due to behavioral problems such as excessive air swallowing or to consumption of antacids or carbonated drinks which release carbon dioxide in the stomach.  Gastric and intestinal stasis and bacterial overgrowth allow the production in the small bowel of unusual gases which may cause foul eructations.  The volume and composition of flatus depends on the amount of unabsorbed carbohydrate, lipid and protein presented for fermentation by the colonic microflora and upon the predominant bacterial type.  Nitrogen and carbon dioxide are the predominant gases, with very little oxygen; the amount of hydrogen and methane varies according to the diet (Jones et al '85: 201-203).  
In Ayurveda, certain herbs are known to have unique energizing and revitalizing properties.  These herbs are combines according to specific traditional formulas to create compounds known as rasayanas.  Knowledge of rasayanas is an ancient part of the Ayurvedic mind/body system, and they are described in detail in the classical texts.  Rasayana compounds were used by the ancient kings and rishis (sages) of India to promote long life and vitality. The most important of these compounds is called Amrit Kalash.  It comes in two forms: an herbal paste, called Nectar, and an herbal tablet called Ambrosia.  Both of these preparations have a strengthening and balancing effect of the entire system (Chopra ’95: 49). In 1948 Dr. Nikolai Lazarev and his protégé Dr. Israel Brekhman, along with a team of researchers from the Siberian Academy of Sciences, tested 158 herbal folk remedies from the Soviet Union, Europe and Asia.  They determined that some of the remedies contained extracts from plants with exceptional abilities to promote what they described as “a state of nonspecific increased resistance.”  Certain herbs support the healthy function of every system in the body and protect it from biological, chemical, environmental and psychological stressors.  The term adaptogen, from the Latin adaptare, to describe this special class of herbs that are identified by three fundamental criteria (1) Nonspecific resistance – the herb must increase the body’s resistance to a broad range of agents, including physical (heat, cold and exertion), chemical (toxins and heavy metals, and biological (bacteria and viruses); (2) Normalizing action – the herb should normalize whatever pathological changes or reactions have occurred.  For example, regardless of whether the thyroid gland is under – or overactive, a true adaptogen will help steer it toward normal function; and (3) Innocuous effect – the herb must cause minimal, if any, physiological disturbance or side effects and be very low in toxicity.  In 1968, Dr. Brekhman published the results of these studies.  Of all the herbs selected for testing, only four met the criteria of true adaptogen: Eleutherococcus senticosus (sometimes called Siberian ginseng or eleuthero); Panax ginseng (Asian ginseng or Koren ginseng); Rhaponticum carthamoides (rhaponticum or luzea); and Rhodiola rosea (golden root, roseroot, or Arctic root).  Subsequent research added Schizandra chinesis (schizandra) and Withania somnifera (ashwagandha) to the list (Brown ’04: 56, 57, 58).

Medicinal Qualities of Ginseng species and Rhodiola rosea 

	Adaptogen
	Panax ginseng (Asian ginseng or Korean ginseng)
	Eleutherococcus senticosus (eleuthero, Siberian ginseng)
	Rhodiola rosea (golden root, roseroot, arctic root)

	Physiological Actions
	Increase nitric oxide in immune cells, blood vessels and erectile tissues

Increase Adrenocorticotrophic hormone (ACTH) and cortisol

Increase protein synthesis
	Increase ACTH and cortisol, Norepinephrine, Serotonin and Protein Synthesis


	Increase cellular energy production, protein synthesis, serotonin, norepinephrine and dopamine.  Support DNA repair, antioxidant, anticarcinogenic, anticancer.  Improves oxygen utilization

	Benefits and Uses
	Antistress, antifatigue, muscle strength and recovery time, reaction time and alertness, intellectual performance, immune function and cancer prevention, sexual function, most beneficial for people over 40
	Antistress, strength and endurance, intellectual productivity, immune cell response, resilience during cancer treatment
	Antistress, antifatigue, anti-arrhythmic, antibiotic, energy, physical and mental performance, strength, recovery time, work capacity, alertness, emory, accuracy, learning ability, sexual function, depression, anxity, post-traumatic stress disorder, menopausal symptoms,  fibromyalgia, chronic fatigue syndrome, Parkinson’s, stroke, traumatic brain injury, altitude sickness, liver detoxification and protection, side effects of chemotherapy

	Side Effects
	Insomnia, diarrhea, vaginal bleeding, swollen breasts, increased libido, headache, nervousness, vomiting with excessive use, may be toxic in doses exceeding 3 grams per day, may raise blood pressure and cause agitation, confusion, depression, may affect bleeding time and coagulation
	Diarrhea, dizziness, hypertension, rapid or irregular heartbeat, insomnia, headache
	Agitation or anxiety (occasional), intense dreams, headaches (rare)

	Interactions
	MAOI (monoamine oxidase inhibitor), anticoagulants, steroids
	Anticoagulants, interferes with some tests of digoxin levels
	Increase effect of other stimulants

	Precautions and Contraindications
	High blood pressure, heart disease, diabetes, bipolar disorder (manic depression) – may cause mania, discontinue 7 days prior to surgery, do not use for more than 3 months, may have long-term hormonal effects, do not use during pregnancy or when breastfeeding, do not use with steroids, not for children under age 12
	High blood pressure, heart disease – use with caution, bipolar disorder (manic depression) – can cause mania, schizophrenia – can cause agitation, women with hormone-sensitive cancers or conditions, pregnancy breastfeeding unknown, not for children under age 12, lack of safety evidence beyond 6 weeks
	Bipolar disorder (manic depression) – use with caution, and only when condition is under good control with mood stabilizers, pregnancy and breastfeeding unknown

	Adaptogen
	Rhaponticum carthamoides (luzea)
	Shizandra chinensis (schizandra)
	Withania somnifera (ashwagandha)

	Physiological Actions
	Stimulant, immune stimulation.  Increase protein synthesis
	Anti-inflammatory, antioxidant, improves oxygen utilitization
	Anabolic (builds muscles).  Immune stabilization.  Anticancer

	Benefits and Uses
	Antistress, antibiotic, strength, endurance, work capacity, liver health, fatigue, weakness after illness, giardiasis
	Antistress, antianxiety, energy, sleep, memory, physical strength and endurance, liver detoxification and health
	Antistress, physical strength and endurance

	Side Effects
	Overstimulation
	Heartburn, acid indigestion, stomach pain, allergic rashes
	Mild gastrointestinal upset, immune suppression

	Interactions
	None known
	None known
	Increase effects of sedatives and anti-anxiety medications

	Precautions and Contraindications
	Pregnancy and breastfeeding unknown
	Stomach ulcers, acid reflux.  Pregnancy and breastfeeding unknown
	Stomach ulcers, immune disorders.  Pregnancy and breastfeeding unkown


Source: Brown ’04: 76, 77, 78, 79

Traditionally Datura stramoniu (jimsom weed) seeds and plant extracts were used in Europe to treat mania, epilepsy, melancholy, rheumatism, convulsions, and madness.  Heracleum lanatum (cow parsnip) to treat epilepsy.  Cypripedium spp. (lady’s slipper) were used as a nerve sedative to treat hysteria, neuralgia and similar complaints and promote sleep. Passiflora incarnate (passion flower) was also a nerve sedative to relieve insomnia and for treating certain types of convulsions and spasmodic disorders.  Valeriana officinalis and V. wallichii depress the whole central nervous system and is prescribed by some physicians to relieve hysteria, hypochondriasis, and nervous unrest as well as for insomnia and as an anticonvulsant in epilepsy.  Anemone cylindrical (long-headed anemone), Arisaema atrorubens (jack-in-the-pulpit, Indian turnip), Hedeoma pulegioides (pennyroyal), H. reverchoni, and Symplocarpus foetidus (skunk cabbage) were used to treat headaches.  Michella repens (partridge berry) and Solanum americanum (black nightshade) were used to treat insomnia (Elvin-Lewis ’77: 169).

Herbal Remedies for Nervous Stress
	Vitamin
	Indication

	B1 

thiamin
	Supports energy metabolism and nerve function.  Found in spinach, green peas, tomato juice, watermelon, sunflower seeds, lean ham, lean pork chops, and soy milk.

	B3 

niacin
	Supports energy metabolism, skin health, nervous system and digestive system.  Found in spinach, potatoes, tomato juice, lean ground beef, chicken breast, tuna (canned in water), liver and shrimp.

	B12
	Used in new cell synthesis, helps break down fatty acids and amino acids, supports nerve cell maintenance.  Found in meats, poultry, fish, shellfish, milk, eggs and Bifidobacterium spp. 

	Mineral
	Indication

	Sodium 
	Maintains fluid and electrolyte balance, supports muscle contraction and nerve impulse transmissions.  Found in salt, soy sauce, bread, milk and meats.

	Potassium
	Maintains fluid and electrolyte balance, cell integrity, muscle contractions and nerve impulse transmission.  Found in potatoes, acorn squash, artichoke, spinach, broccoli, carrots, green beans, tomato juice, avocado, grapefruit juice, watermelon, banana, strawberries, cod and milk.

	Magnesium
	Supports bone mineralization, protein building, muscular contraction, nerve impulse transmission, immunity.  Found in spinach, broccoli, artichokes, green beans, tomato juice, navy beans, pinto beans, black-eyed peas,  sunflower seeds, tofu, cashews and halibut.

	Herb
	Indication

	Rosemary Rosmarinus officinalis
	Rosemary is brain tonic improving concentration and memory.  It enhances the cellular uptake of oxygen and is a mild and uplifting stimulant that eases headaches and migraines and mild to moderate depression.  

	Marjoram and Oregano
	Marjoram and Oregano are both used to relieve nervousness, irritability, and insomnia due to tension and anxiety.  They are both powerful antiseptic and disinfectant herbs that effectively fight bacterial and viral infections.

	Chamomile Chamaemelum nobile, Matricaria recutita and related species
	Useful for going into a deep, restful sleep.  Chamomile is a popular remedy for calming colic and childhood digestive issues.  Tea can be added to bathwater for a soothing bath.  It makes excellent massage oil for relieving stress, anxiety and muscle soreness.  Some people are allergic to chamomile.  

	Jimsom weed
Datura stramoniu 
	Seeds and plant extracts were used in Europe to treat mania, epilepsy, melancholy, rheumatism, convulsions, and madness.  

	Lavender 
Lavandula officinalis, L. angusfolia
	Lavender is profoundly relaxing, calming and uplifting.    It is a mild antidepressant.  Combine with feverfew, it helps alleviate migraines and headaches.  It is one of the best herbs to use in the bath to relieve tension, stress and insomnia.  Try a bath with a few drops of lavender essential oil or a handful of lavender blossoms tied in a muslin bag, added to warm water.  Use as massage oil.  Lavender is generally considered safe, though it’s recommended that pregnant women avoid using it internally in large amounts.  

	Lemon balm 
Melissa officinalis
	Remedy for heart disease (and heartache), depression and anxiety, nervous disorders and a host of viral and bacterial infections.  Paralesus called lemon balm the “elixir of life” and Dioscorides used it for “sweetening the spirit”.  In the 1600s herbalist John Evelyn wrote “balm is sovereign for the brain, strengthening the memory and powerfully chasing away melancholy”.  A tea made of lemon balm and chamomile is an excellent remedy for stomach distress and nervous exhaustion.  It also functions as a mild sedative, especially helpful for insomnia caused by grief and sadness.  Lemon balm is high on the list of herbs used to treat heartache and depression.  Lemons balm soothes and calms a restless child.  

	Oats 
Avena sativa, A. fatua
	The milky green tops are especially renowned for their demulcent (soothing) and nourishing effect on the central nervous system effectively relieving all manner of nervous stress, exhaustion, irritation and anxiety.  Valuable for multiple sclerosis, in which the mycelium sheath surrounding the nerve endings has been damaged, oats reduce fatigue, strengthen the muscles and improve nerve function.  In combination with lemon balm milky oats can also be used to counteract hyperactivity in children and adults.  

	St. John’s Wort Hypericum perforatum
	St. John’s wort can be very effective for treating mild depression, anxiety, stress, tension, nerve damage, and seasonal affective disorder (SAD).  To be effective against stress and depression, St. John’s wort needs to be taken over a 2 to 3 week period, and it is often cycled over several months to treat chronic depression and stress.  Hypericin, one of the herb’s active constituents, increases the metabolism of serotonin and melatonin, which aid the body’s ability to receive and store light.  Hyperforin, another important constituent, contributes to emotional stability by slowing the uptake of those “feel-good” neurotransmitters such as dopamine, serotonin and noradrenaline, allowing them to circulate longer in the body.

	Spearmint 
Mentha spicata
	Blend it in equal proportions with lemon balm to calm hyperactivity and anxiety in children.  

	Valerian 
Valeriana officinalis
	Valerian root is one the safest and most powerful herbal nervines, used for all manner of stress, insomnia and anxiety.  Valerian is a remedy primarily for stress, tension, insomnia and nervous system disorders.  Studies show that it works by depressing activity in the central nervous system and relaxing the smooth muscles of the uterus, colon and bronchial passages.  Two compounds, valerenic acid and valerenal, have been found to induce sleep and indirectly raise levels of gamma-aminobutyric acid, a neurotransmitter that decreases central nervous-system activity and acts as a muscle relaxant. Valerian is effective both as a long-term nerve tonic and as a remedy for acute nerve problems such as headaches and pain.  For those people for whom valerian works, it works well.  Some people find it irritating and stimulating, rather than relaxing.  The root is rich in isovalerenic and valerenic acids, which give it powerful nervine properties.  Because of the volatile nature of its aromatic oils, valerian root is generally infused rather than decocted.  Generally considered safe.  Too much valerian causes a rubbery-like feeling in the muscles, like they are too relaxed, or a feeling of heaviness.  Cut back the dosage to feel relaxed but alert.  Avoid taking large doses of valerian for an extended period of time, instead, use modest doses for just 2 to 3 weeks, with a week’s break before taking the doses again. 


Source: Gladstar ’12

Allergic rhinitis is defined as a cold that lasts more than a week however it can often be cured with a dab of hydrocortisone crème to the nose or chest or treated with essential oils of lavender, spearmint and lemonbalm.  Epipens are much more expensive than hydrocortisone crème, that costs $1, and may not be curative of aspergillosis like hydrocortisone. Attacks of bronchial asthma are usually precipitated by inhalation of the specific allergen, and this form of allergy often has a more chronic course than seen in allergic rhinitis even though the eliciting agents are the same. Hypersensitivity pneumonitis or extrinsic allergic alveolitis, is often associated with specific professions. In asthma, swollen, inflamed airways chronically produce excess mucus.  During an asthma attack , muscles that surround the airways contract, further limiting the flow of air.  Breathing can be so impaired that the situation is life-threatening.  Each year about half a million Americans are hospitalized because of asthma attacks, and more than four thousand die.  Asthma has become one of the most common chronic diseases of children, affecting 9 million youngsters in the United States,.  The condition is not confined to children; about 20 million Americans of all ages suffer from this condition.  Current therapies for asthma focus on avoiding triggers.  In people with allergic asthma, attacks result when the immune system responds to an inhaled allergen, such as pollen, mold spores or animal dander.  In nonallergic asthma, similar reactions may be caused by cold air, exercise, certain medications (aspirin is one culprit) and cigarette smoke and other air pollution.  From 1980 to 1995, asthma rates in adults ages 35 to 64 increased over 60 percent in the United States.  Adult-onset asthma is more common in women than it is in men.  Medications, including inhaled drugs that relax the muscles of the airways, provide quick relief if breathing becomes difficult.  But there are side-effects.  For severe asthma, inhaled steroids and oral anti-inflammatory medications are used to address the underlying inflammation in the lungs.  Among the side-effects of asthma inhalers are elevated blood pressure, rapid heartbeat, nervousness and nausea.  Long-term use of inhaled steroids may slow a child’s growth or cause thinning and bruising of the skin.  In addition, there’s always a risk of yeast infections in the mouth because the steroids prevent the immune system from controlling yeast growth. Early trials of probiotics, administered via yoghurt and supplements, show significant benefits in relieving allergic rhinitis (Huffnagle ’07: 143, 145, 142).  
Herbal Remedies for Cold and Flu Symptoms
	Vitamin 
	Indication

	Vitamin C 

ascorbic acid
	Take 200-1,000 mg daily to shorten duration of cold. Collagen synthesis, amino acid metabolism, helps iron absorption, immunity, antioxidant.  Found in spinach, broccoli, red bell peppers, snow peas, tomato juice, kiwi, mango, orange, grapefruit juice, strawberries, rosehips.

	Culinary Herb
	Indication

	Black Pepper, Horseradish,
	Black pepper is warming, energizing and stimulating.  It is indicated for “cold-type” problems such as flus, coughs, colds, poor circulation, and poor digestion. Horseradish is good for sinus congestion and head colds.  



	Cinnamon Cinnamomum spp.
	Powerful antiseptic, with antiviral and antifungal properties.  Often indicated in cases of viral infections, fungal infections, and colds and flus.  

	Elder 
Sambucus nigra
	Elderberry and elder flower are among Europe’s most esteemed remedies for cold and flus, where they line pharmacy shelves.  Elder’s beautiful lacy flowers are diaphoretic, meaning they induce sweating, thereby helping to lower fevers.  Elderberry has immune-enhancing properties and are often combined with Echinacea in immune-stimulating remedies for colds with powerful antiviral properties and are helpful in treating viral infections including flus, URI, herpes and shingles.  Elderberries make some of the best syrup, wine, jams, jellies and pies.  The flowers are also edible, making nice fritters dipped in a light batter. Do not eat the raw uncooked berries in any great quantity as they can cause digestive upset and diarrhea in some people.  

	Garlic 
Allium sativum
	Herb of choice for treating colds, flus, sore throats and poor or sluggish digestion.  It stimulates the production of white blood cells, boosting immune function and is a potent internal and external antiseptic,

	Ginger 
Zingiber officinale
	Popular warming, decongesting herb for cold-type imbalances such as poor circulation, colds and flues, respiratory congestion and sore throat.  Safe.

	Sage 
Salvia officinalis
	Astringent, antiseptic and relaxing action on the mucous membranes, sage is the classic remedy for inflammation of the mouth, throat, tonsils and laryngitis.  It can be used as a mouthwash or swab to treat infected or sore gums and canker sores.     

	Thyme 
Thymus spp.
	Fine tea for treating coughs and chest complaints. rich in anti-oxidants and has a markedly tonic effect, supporting normal body function.  It seems to have a positive effect on the glandular system as a whole and especially the thymus gland. 

	Herbal Teas
	

	Cordyceps sinensis
	Enhances physical strength and endurance, treats pneumonia, respiratory infections

	Echinacea 
Echinacea spp.
	Echinacea can be taken, as a tea or tincture, at the first sign of a cold or flu to boost immune system function.  Increasing macrophage and T-cell activity.  Rich in vitamin C and polysaccharides, which have antifungal, antiviral, antibacterial properties.  Particularly effective against bronchial and respiratory infections, sore throat, and oral infections.   

	Lavender 
Lavandula spp.
	Lavender is an antibacterial, antifungal and antiseptic agent. More used in washing, fresh can be made into a tea.  Useful in treating a host of infections, including staph, strep, colds and flus.  

	Lemonbalm
Melissa officinalis
	Remedy for heart disease (and heartache), depression and anxiety, nervous disorders and a host of viral and bacterial infections.  Essential oil relieves allergic rhinitis.

	Licorice 
Glycyrrhiza glabra
	Herb of choice for soothing irritated and inflamed tissue such as in cases of sore throat, bronchial inflammation and stomach and bowel irritation. Licorice has a long history of use relieving throat inflammation and for strengthening the vocal cords.  Licorice gently supports the adrenal glands ability to produce hormones and aids in the breakdown and elimination of excess or “worn-out” hormones via the liver and kidneys.  It has a thick, sweet flavor, which makes it a nice addition to tea in small amounts.  The root can be almost too sweet, and some people find its flavor rather offensive when brewed by itself.  To increase its palatability blend it with other herbs in syrups, teas and tinctures.  You can also eat the licorice root dried or fresh whole root.  

	Spearmint 
Mentha spicata
	Spearmint is sweeter, milder and less pungent than peppermint and tends to be better for children.  Combined with catnip, it’s an excellent herb for children with a fever.  

	Probiotics
	

	Lactobacillus reuteri
	Cold and respiratory virus

	 Lactobacillus plantarum 299v
	Cold and respiratory virus


Source: Gladstar ’12; Brown ’04: 82, 83; Huffnagle ’07: 263
Cough is a natural reflex to help clear the respiratory system of secretions and foreign materials.  Do not cough on other people.  It is polite to cover your mouth when you cough.  Wash hands, clothes and “rheum”.  The differential diagnosis of a cough is that a dry cough is a pneumonia and a wet cough is the flu.  The cheapest medical treatment for the flu is Amantadine (Symmetrel).  For drug resistant pneumonia penicillin or ampicillin (Principen) is recommended.  Antitussive (anticough) agents are sometimes needed to suppress coughing to facilitate rest and sleep and to reduce irritation of the respiratory tract.  Acting centrally by depressing the cough reflex of the central nervous system, codeine, and to some extent other opium alkaloids, are probably the most widely used compounds with nethol (peppermint oil) and eucalyptol.  A number of plants have been used to stop coughing and soothe sore throats, Anacardiaceae, Rhus glabra (sumac), Araliaceae, Aralia nudicaulis (wild sarsaparilla), Aralia racemosa (spikenard), Fabaceae, Prosopis julifora (mesquite), Myrtaceae, Syzgium cumini, Ranunculaceae, Xanthorhiza simplicissima (shrub yellowroot), Rosaceae, Prunus serotina (wild black cherry), P. virginiana (choke cherry), Solanaceae, Solanum surattense.  Many individuals who suffer from respiratory disease find it difficult to clear the chest of sputum.  Expectorants and mucolytic agents are used to help them. Expectorants and mucolytics such as guafenesin (Humibid, Tussi-ortganidin) or the herb mullein help liquefy secretions and allow you to cough up mucus more easily (Tucker et al ’01: 75).  Although Nicotiana tabacum (tobacco) is considered harmful to all lung conditions, Cannabis sativa (marijuana), Datura stramonium (Jimson weed), as well as D. metel and D. fastuosa can be smoked for the relief of asthma.  Verbascum thapsus (mullein) can also be smoked for pulmonary ailments and is specifically indicated for bronchiolitis.  Bronchodilators relax the smooth muscles of the bronchioles that lead to the air cells, thereby diminishing generalized peripheral airway obstruction.  Bronchitis (inflammation of the bronchial tubes) and emphysema (enlarged air spaces in the lungs, making breathing difficult).  There are two chief types of bronchodilator drugs: adrenergic agents and those derived from theophylline.  The adrenergic drugs increase the volume and diameter of the bronchial smooth muscles by relaxing them, include norepinephrine, epinephrine (adrenaline), isoprenaline, and ephedrine.  Ephedrine is now obtained synthetically, but may be extracted from its original sources, Ephedra aquisetina and E. sinica (Gymnosperms in the family Ephedraceae).  The second type of bronchodilator includes the theophylline derivates (originally isolated from tea, Camellia sinensis) which act directly on the bronchial muscle to relieve obstructions, increase coronary blood flow and stimulate respiration centrally; oral treatment of 100 patients for 20 days proved effective in 93% of cases, of which 58% could be described as excellent.  During the course of treatment, sputum decreased in 91% of the cases, cough in 85% and asthmatic symptoms in 58.1% (Elvin-Lewis ’77: 297, 298).   
Since the time of the ancient Greeks, seeds and corms of Colchicum autumnale (Autumn crocus, meadow saffron) an autumn flowering crocus native to Europe, have been used as a specific treatment for gout. It is worth noting that Prunus avium fruit (common or sweet cherry) containing keracyanin, has successfully maintained normal uric acid levels in gouty patients.  Aralia racemosa (spikenard) was used by Cherokees and Appalachian whites as a rot tea for backache, as well as for rheumatoid arthritis.  Chimaphila umbellate (spotted wintergreen) was used by Catawbas as a medicine for backache.  Gentiana catesbaei (blue gentian) was used by Catawbas with the roots steeped in hot water and applied as a liquid to aching backs.  Hamamelis virginiana (witch hazel) was used by many American Indians prepared as a liniment or decoction of boiled leaves and stems of witch hazel for external use against inflammations and aching backs.  Phytolacca Americana (poke) was used by the Indians of Virginia as a drink of tea of boiled fruit to cure rheumatism.  Sanguinaria Canadensis (bloodroot) a root infusion tea was a favorite remedy for rheumatism among the Rappahannocks and the Indians of the Mississippi River region.  Eupatorium perfoliatum (boneset) used against intermittent fevers, arthritis, gout, and epilepsy by early American physicians and Indians (Elvin-Lewis ’77: 199, 219, 200, 201, 159).  Drink herbal tea for osteoarthritis.

Herbal Remedies for Osteo-Arthritis

	Vitamin
	Indication

	Vitamin A               retinol
	Supports vision, skin, bone and tooth growth, immunity and reproduction.  Found in mango, broccoli, butternut squash, carrots, tomato juice, sweet potatoes, pumpkin and beef liver.

	Vitamin C    Ascorbic acid
	Collagen synthesis, amino acid metabolism, helps iron absorption, immunity, antioxidant .  Found in spinach, broccoli, red bell peppers, snow peas, tomato juice, kiwi, mango, orange, grapefruit juice, strawberries and rosehips.

	Vitamin D
	Promotes bone mineralization. Self-synthesis via sunlight also found in fortified milk, egg yolk, liver and fatty fish.

	Mineral
	Indication

	Calcium
	Formation of bones and teeth in conjunction with Vitamin D.  Only recommended for women in post-menopausal women. Found in milk, yogurt, cheddar cheese, Swiss cheese, tofu, sardines, green beans, spinach and broccoli.

	Phosphorus
	Formation of cells, bones and teeth, maintains acid-base balance.  Found in all animal foods (meats, fish, poultry, eggs, milk).

	Magnesium
	Supports bone mineralization, protein building, muscular contraction, nerve impulse transmission, immunity. Found in spinach, broccoli, artichokes, green beans, tomato juice, navy beans, pinto beans, black-eyed peas,  sunflower seeds, tofu, cashews and halibut.

	Fluoride
	Involved in the formation of bones and teeth, helps to make teeth resistant to decay.  Found in fluoridated drinking water, tea and seafood.

	Herb
	Indication

	Aloe Vera 
Aloe barbadensis
	Applied topically, the thick gel that oozes from the cut leaves is soothing and pain relieving, and it contains rich concentrations of anthraquinones, which promote rapid healing and tissue repair.  Well known for arthritic pain and bursitis.

	Cayenne 
Capsicum annuum and related species
	Used topically to relieve pain from arthritis, bursitis, and muscle and joint aches.  Active ingredient in several OTC creams.  

	Chamomile Chamaemelum nobile, Matricaria recutita and related species
	Useful in the treatment of arthritis, and other inflammatory conditions of the nervous and digestive systems.  Useful for going into a deep, restful sleep.

	Colchicum autumnale
	Specific treatment for gout marketed as Colchicine.

	Common Cherry Prunus avium
	Common (sweet) cherry fruit containing keracyanin, has successfully maintained normal uric acid levels in gouty patients.

	Ginger 
Zingiber officinale
	It contains a proteolytic enzyme that has been shown to reduce inflammation and help repair damaged joints and cartilage tissue.  It improves circulation in the pelvis.

	Hawthorne Crataegus laevigata
	Hawthorn helps to stabilize collagen and support the health and repair of ligaments, tendons and muscles.

	Mullein 
Verbascum thapsus
	Can be added to the bath for relieving rheumatic pain.  The small yellow flowers that creep up the stalk, slowly opening to the sun, are effective anodynes (they relieve pain) with antiseptic and infection-fighting properties.  

	Nettle 
Urtica dioica, U. urens
	Used as a remedy for gout, rheumatism, anemia, exhaustion, menstrual difficulties, skin problems and hay fever, to mention a few.  Nettle is rich in a full spectrum of vitamins and minerals, especially iron and calcium, nettle is an excellent tonic herb and is useful for “growing pains” in young children, when their bones and joints ache, as well as for older folks with “creaky” joints.  

	Oats 
Avena sativa, A. fatua
	Most herbalists prefer the milky green tops for medicinal purposes, but the oat-straw contains silica as well as other minerals needed for strong bones, hair, teeth and nails.  Valuable for multiple sclerosis, in which the mycelium sheath surrounding the nerve endings has been damaged, oats reduce fatigue, strengthen the muscles and improve nerve function.  

	Rosemary Rosmarinus officinalis
	Rosmaricine is a mild analgesic and antioxidant useful for treating inflammation, such as arthritis and joint damage.  

	Turmeric 
Curcuma longa
	Useful treatment for arthritis, osteoarthritis, and most other inflammatory conditions.  It is stronger than hydrocortisone, without side-effects.   

	Over-the-Counter
	

	Glucosamine and Chondroitin
	Highly effective remedy for treating arthritis and healing cartileganous damage.  Made from shellfish.


Source: Gladstar ’12, Brown ’04


One out of every three adult Americans uses complementary/alternative medical care.  Sales of botanicals have increased more than 300 percent since the 1990s and currently are an $8 billion industry (Gladstar ’12: 8).  Herbs are so potent and flavorful that they do not need much space, many are wayside weeds and invasive plants, which is good for beginning gardeners (Elvin-Lewis ’77: 2).  For centuries Native Americans have perpetuated an empirical science of herbology in relation to health which has been essentially ignored during these days of great advances in biomedicine.  Apprentices of Navajo medicine men, for example, learn to use medicinally nearly 200 plants.  There exist herbal cures for blood poisoning, rattlesnake bites, etc. Many Navajo consider that white doctors take care of certain physical needs such as infections and surgery, while their medicine men minister to the major problems of the mind and spirit. The widespread and long-standing practice of using plants in medicine in Eurasia, especially around the Mediterranean, the subcontinent, and China, has been transcribed to us through the pictographs of the Egyptians, the clay tablet ideographs of the Babylonians, and the Vedic Sanskrit.  Following the contributions to medicine of Hippocrates (460-377 BC), Dioscorides (first century AD), and Galen (AD 131-200), together with the early Arabian physicians, there was essentially a period of 1000 years during which little if any progress was achieved either in the medicinal sciences or in botany.  Before the edict of Frederick II of 1240 pharmacy and medicine were not separate occupations.  The edict contained three regulations: (1) separation of the pharmaceutical profession from the medical profession; (2) official supervision of pharmaceutical practice; and (3) obligation by oath to prepare drugs reliably, according to skilled are, and in a uniform, suitable quality.  Two other principles of the edict greatly affected the future practice of pharmacy in many European countries, (1) the limitation of the number of pharmacies within a designated geographic and political entity and (2) the fixing of the prices of drugs by the government. The first regulation defining the functions of the physician and the apothecary was issued by Henry VIII in 1511.  After the formation of the College of Physicians, later known as the Royal College of Physicians, in 1540, the apothecaries were placed under the more direct regulation of the College.  This did not last long, and by 1543, an act was passed giving the right of “every person being the King’s subject having knowledge and experience of the nature of herbs, roots and waters to use and minister, according to their cunning, experience and knowledge” (Smith ’75: 2, 4, 2, 3).

The different parts of plants should be harvested at different times.  Buds and flowers are best harvested just as they are opening.  Don’t wait for them to open fully, by that point, they will have lost much of their medicinal potency.  Leaves usually are best harvested before a plant is in full bloom.  For some plants, like many of the mints the leaves are often more potent when the plants are in flower.  Do they seem alive, vital and healthy? Then harvest.  Roots are best dug in the fall or spring when the energy of the plant is still stored in the root or bulb.  Roots should also be planted in the fall.  As spring and summer unfold, the plant’s energy moves upward to provide nourishment for the leaves, flowers and seed or fruit, leaving the root less potent. Once you’ve harvested your medicinal herbs, you may want to dry some to preserve them for future use.  The best drying conditions for herbs are: (1) a steady warm temperature of around 90° to 110° F. (2) minimal humidity: the less, the better (3) good airflow, and (4) protection from direct sunlight. When making salves and oils it is better to use dried herbs because the water content in fresh plants can spoil the oil. Generally, small dosages given frequently are more effective than large dosages taken over longer periods of time.  As a guideline these dosages are ¼ cup of herbal tea every half hour for a total of up to 4 cups a day.  For every year of a chronic problem, a month of treatment to heal it.  For example, a person with allergies of 6 years, should plan to stay on herbal program for 6 months. 
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Glossopharyngeal neuralgia 192, 199
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Grave's disease 202
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Herbs 395
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Holoprosencephaly 126
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Hydrocephauls 126
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Hyperparathyroidism 203
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Immunotherapy 83, 118
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Intellectual development disability 20, 21
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Iron deficiency anemia 364, 367
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Keratoplasty 179
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Laryngitis 199
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Levodopa 107
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Lipoproteins 80, 336
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Local anesthetics 289
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Luteinizing hormone 33
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Mad cow disease 18
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Magnesium 346

Malnutrition 328, 364-366
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Marathon 330
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Medulloblastoma 117, 124

Melatonin 274

Menarche 327
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Metabolism 339
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Metronidazole 14, 239
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Minimum standard 318

Monoamine oxidase inhibitors 260
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Monosodium glutamate 270
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Morton's neuroma 235
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Mumps 200
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Neurosurgery 111

Neurotoxicity 21
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Nutritional deficiency 364-366
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Osteogenesis imperfects tarda 123
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Upper airway obstruction 201
Uvulopalatopharyngo-plasty 267
Vagus nerve stimulation 100

Valerian 263

Vasopresin (antidiuretic hormone) 33

Vegan diet 80, 367

Vegetarian 367

Vertebrae 45

Vertebral fractures 211

Vertigo 68

Viral keratitis 168

Visual score measure 145, 146

Vitamin A 352

Vitamin C 352, 371

Vitamin B12 349, 371

Vitamin D 49, 205, 341, 349, 350

Vitamin E 346, 352

Vocal folds 42

Voice 45

Von Hippel-Lindau disease 128

Von Ricklenhausen's disease 128

Von Willebrand's disease 123

Waldeyer's ring 201

Wallerian degeneration 229, 230

Washington v. Harper (1990) 256

Water 328

Wegener's granulomatosis 20, 138, 172

Weight bearing exercise 206, 311

Weight gain during pregnancy 329

Weight loss 320, 358, 359, 370

Weight training 316, 318

Werdnig-Hoffman syndrome 130, 136

Wheat berries 338

Wild rice 338

Wilson's disease 123

Yoga 246, 247, 317

Yoghurt 380

Yucca 380

Zinc 346

Zonules 37
1

