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Chapter 1

General Principles

Normal Development

Infancy/Childhood


1. Give the average ages at which the following commonly tested milestones are achieved.




	MILESTONE
	AGE∗





	Social smile
	1-2 mo



	Cooing
	2-4 mo



	While prone, lifts head up 90°
	3-4 mo



	Rolls front to back
	4-5 mo



	Voluntary grasp (no release)
	5 mo



	Stranger anxiety
	6-9 mo



	Sits with no support
	7 mo



	Pulls to stand
	9 mo



	Waves “bye-bye”
	10 mo



	Voluntary grasp with voluntary release
	10 mo



	Plays pat-a-cake
	9-10 mo



	First words
	9-12 mo



	Imitates others’ sounds
	9-12 mo



	Separation anxiety
	12-15 mo



	Walks without help
	13 mo



	Can build tower of 2 cubes
	13-15 mo



	Understands 1-step commands (no gesture)
	15 mo



	Good use of cup and spoon
	15-18 mo



	Can build tower of 6 cubes
	2 yr



	Runs well
	2 yr



	Ties shoelaces
	5 yr





∗ Reduce the age of premature infants in the first 2 years for assessing development. For example, for children born after 6 months of gestation, subtract 3 months from their chronologic age. Therefore they should be expected to perform only at the 6-month-old level when they are 9 months old.








2. True or false: The overall pattern of development is more important than the age at which individual milestones are reached.

    True. The exact age is not as important as the overall pattern in looking for dysfunctional development. When in doubt, use a formal developmental test.




3. What screening and preventive care measures should be performed at every pediatric visit?

    Height, weight, blood pressure, developmental/behavioral assessment, and anticipatory guidance (counseling/discussion about age-appropriate concerns) should be part of every pediatric visit.





4. True or false: Screening and preventive care are important mainly during a well check-up.

    False. Screening and preventive care are an important part of every encounter with a patient (adult or child). USMLE questions may try to fool you on this point. For example, a mother complains that her 4-year-old child sleeps 11 hours every night. This is normal behavior. The answer to the question, “What should you do next?” may be to give an objective hearing examination, which is a routine screening procedure in a 4-year-old child.




5. What items are frequently tested under the umbrella of primary prevention using anticipatory guidance?

    Parents should be told the following:



• Keep the water heater at less than 120° F (48.9° C).



• Use proper car restraints (e.g., child safety seat, booster seat).



• Put the infant to sleep on his or her side or back to help prevent sudden infant death syndrome (SIDS), the most common cause of death in children aged 1 to 12 months.



• Do not use infant walkers because they cause injuries.



• Watch out for small objects, which may be aspirated.



• Do not give honey before 1 year of age.



• Do not give cow’s milk before 1 year of age.



• Introduce solid foods gradually, starting at 6 months.



• Supervise children in bathtubs and swimming pools.







6. How often should height, weight, and head circumference be measured? What do they signify?

    Head circumference should be measured at every visit in the first 2 years; height and weight should be measured routinely until adulthood. All three parameters are markers of general well-being; abnormal values may suggest disease.




7. What if a child has low height, weight, or head circumference compared with peers?

    The pattern of growth along growth curves plotted over time (which you may be asked to interpret) tells more than any single measurement. If a child has always been low or high compared with peers, the pattern is generally benign. A patient who goes from a normal to an abnormal curve is much more worrisome. Parents commonly bring in a child with delayed physical growth or delayed puberty. You need to know when to reassure and when to do further testing and questioning.




8. Define failure to thrive. What causes it?

    There is no consensus on the definition of failure to thrive, but commonly used definitions include a head circumference, height, or weight less than the 5th percentile for age; a weight less than 80% of the ideal weight for age; or a weight loss that causes a decrease by two or more major percentage lines on the growth curve. Failure to thrive is most commonly due to psychosocial or functional problems. Vigilance is required for signs of neglect and child abuse. Organic causes usually have specific clues to trigger your suspicion.




9. What conditions are suggested by obesity in children?

    Obesity is usually is due to overeating and too little activity (>95% of cases). Fewer than 5% of cases are due to organic causes (e.g., Cushing syndrome, Prader-Willi syndrome).




10. What conditions should you consider in a child with an abnormal head circumference?

    Increased head circumference may suggest hydrocephalus or tumor, whereas decreased head circumference may suggest microcephaly (e.g., from congenital TORCH∗ infection). Again, the pattern of head circumference over time (plotted on a growth curve) is most helpful in defining pathology.




11. How are hearing and vision screened?

    Hearing and vision should be measured objectively at least once by 4 years of age. After the initial screen, these parameters should be measured every few years until adulthood or more often if the history so dictates.
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Figure 1-1 Leukocoria (white pupillary reflex) is the most common presenting feature of retinoblastoma and may be first noticed in family photographs. See Plate 1. (Courtesy of U. Raina.)




12. What is the red reflex? What should an abnormal reflex suggest?

    Loss of the red reflex should be checked at birth and routinely thereafter to detect congenital cataracts or ocular tumors. On shining a penlight at the pupil, red is usually seen because of the underlying fundus. If a cataract (or tumor) is present in the eye, the red reflex disappears and white is observed (known as leukocoria and classically caused by retinoblastoma; Fig. 1-1).




13. True or false: Intermittent strabismus is normal before a certain age.

    True. It is normal for infants to have occasional ocular misalignment (strabismus) until 3 months of age. After 3 months (or with constant eye deviation), strabismus should be evaluated and managed by an ophthalmologist to prevent possible blindness in the affected eye.




14. How is screening for anemia performed?

    Recommendations for routine screening for anemia (with a complete blood count or hemoglobin/hematocrit) vary and are changing. Hemoglobin or hematocrit measurement is recommended at 12 months of age but may be required at other times as dictated by history and risk assessment. Recommendations for screening during adolescence vary, but adolescents should be screened at least once. If any risk factors for iron deficiency are present during infancy (prematurity, low birth weight, ingestion of cow’s milk before 1 year of age, low dietary intake, low socioeconomic status), screen with a complete blood count or hemoglobin and hematocrit if given the option.




15. True or false: All children should be given prophylactic iron supplements.

    False. Exclusively breastfed infants do not require supplementation. All other children should receive supplementation via fortified formula, cereal, or an iron supplement. Start supplementation in full-term infants at 4 to 6 months of age and in preterm infants at 2 months of age. Most infant formulas and cereals contain iron, so separate supplements are usually not required.




16. How and when do you screen for lead exposure?

    Screening for lead toxicity is controversial. Routine screening is no longer recommended. However, all Medicaid-eligible children must be screened. Consider screening high-risk children (those who live in old buildings, have a sibling or playmate with lead toxicity, eat paint chips, live near a battery recycling plant, or have a parent who works at a battery recycling plant). Screen for lead exposure by measuring the serum lead level. If the initial lead level is abnormally high, closer follow-up and intervention are needed. The best first step is to stop the exposure.




17. True or false: Most children need fluoride supplementation.

    False. Because most water is fluoridated, supplementation is not needed. However, if a child lives in an area where the water is inadequately fluoridated (rare) or the child is fed exclusively from premixed, ready-to-eat formulas (which use nonfluoridated water), fluoride supplements should be given.




18. True or false: Breastfed infants are more likely to require vitamin D supplements than formula-fed infants.

    True. The American Academy of Pediatrics recommends that exclusively and partially breastfed infants receive vitamin D supplements shortly after birth and continue until they are weaned and consume formula or whole milk. Formula-fed infants do not require supplements in the United States because all formulas contain vitamin D supplements.





19. When should children be screened for tuberculosis?

    Universal screening for tuberculosis is not recommended. There is no need to screen children who have no risk factors. Risk assessment should occur regularly until 2 years of age and then annually. Test those at high risk (family member with tuberculosis, family member with a positive tuberculosis test, a child born in a high-risk country, a child who has traveled to a high-risk country, or a child who has consumed unpasteurized milk or cheese).




20. True or false: Screening children for renal disease via urinalysis is not recommended.

    True. However, screening is required for congenital/anatomic abnormalities (e.g., vesicoureteral reflux) after a febrile urinary tract infection in children 2 months to 2 years of age, which should involve an ultrasound scan and either a voiding cystourethrogram (VCUG) or a radionuclide cystogram (RNC). Screening after the age of 2 years is more controversial and likely will not be asked in the USMLE.




21. True or false: Current vaccine recommendations and schedules are always provided in the USMLE.

    False. However, because the timing of normal immunizations is constantly being updated, the administration schedule for common vaccines may be provided in the Step 3 exam. Higher-yield information relates to special patient populations (e.g., give pneumococcal vaccine to patients with sickle cell disease or splenectomy) and vaccine contraindications (no measles-mumps-rubella or influenza vaccines for egg-allergic patients, no live vaccines for immunocompromised patients). Live vaccines include measles-mumps-rubella, varicella-zoster, and the intranasal influenza vaccine (the intramuscular formulation is inactivated).




22. When should you recommend that a child see a dentist for the first time?

    Around 2 to 3 years of age.




23. When does the anterior fontanelle usually close? What disorder should you suspect if it fails to close?

    The anterior fontanelle usually is closed by 18 months of age. Delayed closure or an unusually large anterior fontanelle may indicate hypothyroidism, hydrocephalus, rickets, or intrauterine growth retardation.




24. True or false: Milky-white and possibly blood-tinged vaginal discharge is usually abnormal in the first week of life for a female newborn.

    False. This discharge is usually physiologic and due to maternal hormone withdrawal.




25. True or false: Children have the same range of normal vital signs as adults do.

    False. Children have lower blood pressure and higher heart and respiratory rates than adults. In addition, children often have different laboratory values. For example, a child’s hemoglobin/hematocrit value is normally higher at birth and lower throughout childhood compared with that of an adult. Normal laboratory value ranges should be provided in the USMLE. In addition, the renal, pulmonary, hepatic, and central nervous systems (CNS) are not fully mature or functional at birth.




26. When should the Moro reflex and palmar grasp reflex disappear?

    By 6 months of age.




27. True or false: A diagnosis of encopresis or enuresis cannot be made before a certain age.

    True. Encopresis is normal until age 4 years and enuresis is normal until age 5 years. This diagnostic point is obviously important when the parent complains, because both are normal findings in a 3-year-old child. Physical problems (e.g., Hirschsprung disease, urinary tract infection) should be ruled out and then treatment should involve behavioral therapy (“gold star for being good” charts, alarms, biofeedback). Desmopressin and imipramine may be used for refractory cases of enuresis.



Adolescence


1. What are the Tanner stages? When do they occur?

    The Tanner stages measure the stages of puberty. Stage 1 is preadolescence and stage 5 is adulthood. Advancing stages are assigned for testicular and penile growth in boys and breast growth in girls. Both male and female stages also apply pubic hair development as a criterion. The average age of puberty (when a patient first has changes from preadolescent stage 1) is 10.5 years in girls and 11.5 years in boys. The classic first events of puberty are testicular enlargement in boys and breast development in girls.




2. Define precocious puberty and pseudoprecocious puberty.

    True precocious puberty is defined as activation of the hypothalamic-pituitary axis with sexual maturation before the age of 8 years in females and before the age of 9 years in males. In pseudoprecocious puberty, secondary sex characteristics develop prematurely because of high circulating levels of androgen or estrogen.




3. How does precocious puberty differ from pseudoprecocious puberty?

    A general rule of thumb is that true precocious puberty causes testicular or ovarian enlargement, which does not occur with pseudoprecocious puberty (ovarian cysts are not considered true ovarian enlargement). All patients with suspected precocious puberty should have a gonadotropin-releasing hormone (GnRH) stimulation test. If a dose of GnRH produces the typical pubertal response of increased follicle-stimulating hormone (FSH) and luteinizing hormone (LH), true precocious puberty is diagnosed. Magnetic resonance imaging (MRI) of the brain should be performed to rule out CNS disease (e.g., hamartomas, tumors, cysts, trauma) as the cause.




4. What causes pseudoprecocious puberty?

    Pseudoprecocious puberty may be caused by exogenous hormones, adrenal tumors, congenital adrenal hyperplasia (e.g., 21-hydroxylase deficiency), hormone-secreting tumors, or McCune-Albright syndrome in females (ovarian cysts, pseudoprecocious puberty, polyostotic fibrous dysplasia of bone, and café au lait spots).




5. What causes precocious puberty?

    Precocious puberty is usually idiopathic but may be caused by McCune-Albright syndrome (in girls), ovarian tumors (granulosa, theca cell, or gonadoblastoma), testicular tumors (Leydig cell tumors), CNS disease or trauma, adrenal neoplasm, or congenital adrenal hyperplasia. Congenital adrenal hyperplasia presents in boys as precocious puberty or salt-wasting crisis. In girls it presents at birth as ambiguous genitalia. It is due to 21-hydroxylase deficiency more than 95% of the time.




6. True or false: If the underlying cause for precocious puberty is uncorrectable or idiopathic after diagnostic workup, patients should receive treatment.

    True. Most patients are given long-acting GnRH agonists to suppress the progression of puberty. This approach helps to prevent premature epiphyseal closure with short stature.




7. How is precocious puberty treated?

    Because premature puberty causes premature fusion of growth plates in bone and can cause serious social problems for affected children, treatment is indicated. Treatment of any underlying disorders is indicated for pseudoprecocious puberty. For true idiopathic precocious puberty, treatment with long-acting GnRH agonists is indicated to suppress the pituitary-hypothalamic axis and to delay the onset of puberty until an appropriate age.




8. Define delayed puberty. What is the most common cause?

    Delayed puberty is defined as a lack of testicular enlargement in boys by age 14 years or a lack of breast development or pubic hair in girls by age 12 years. The most common cause is constitutional delay, a normal variant. Watch for parents with a similar history of being "late bloomers." The child’s growth curve consistently lags behind that of peers, but the line representing the child’s growth curve is parallel to the normal growth curve. Treatment is reassurance only.




9. What are other causes of delayed puberty?

    Rarely, delayed puberty is due to primary testicular failure (Klinefelter syndrome, cryptorchidism, history of chemotherapy, gonadal dysgenesis) or ovarian failure (Turner syndrome, gonadal dysgenesis). Even more rarely, delayed puberty is caused by a hypothalamic or pituitary defect, such as Kallmann syndrome or tumor.




10. What are the three leading causes of death in adolescents?

    Accidents, homicide, and suicide together cause about 75% of teenage deaths.




Adulthood


1. Cover the right-hand column in the following table and give the indications for each of the vaccines in adults.




	VACCINE
	ADULTS WHO SHOULD RECEIVE THE VACCINE AND OTHER INFORMATION




	Hepatitis B
	Persons at increased risk of hepatitis B virus infection (children are vaccinated as well)



	Influenza
	Anyone who wants to reduce the chances of getting the flu can get vaccinated. Vaccination is recommended for people at high risk of having serious flu complications or those who live with or care for people at high risk of serious complications. People who should get vaccinated each year are children aged 6 mo to 18 yr, women who will be pregnant during the flu season, individuals who are immunosuppressed, adults aged ≥50 yr, people with chronic medical conditions (pulmonary, cardiovascular, renal, hepatic, hematologic, or metabolic disorders including diabetes), people who live in nursing homes and other long-term care facilities, health care personnel, household contacts and caregivers of children <5 yr and adults ≥50 yr, and household contacts and caregivers for those at high risk of serious flu complications.



	Pneumococcus
	All adults ≥65 yr; people aged 2 to 64 yr with chronic cardiovascular disease, chronic pulmonary disease, chronic liver disease or diabetes mellitus; people aged ≥2 yr with functional or anatomic asplenia; people aged ≥2 yr living in environments in which the risk of disease is high; and immunocompromised persons ≥2 yr at high risk of infection.



	Rubella
	All women of child-bearing age who lack immunity or history of immunization. Do not give to pregnant women. Women should avoid pregnancy for 4 wk after receiving the vaccine. Also give to health-care workers (to protect the unborn children of pregnant women). Give to susceptible adolescents and adults without evidence of rubella immunity. Do not give to immunocompromised patients (except HIV-positive patients).



	Tetanus
	All people should be given a tetanus booster every 10 yr. Give tetanus prophylaxis for any wound if vaccination history is unknown or the patient has received less than 3 doses in total. Give a tetanus booster in people with full vaccination history if more than 5 years have passed since the last dose for all wounds other than clean, minor wounds (including burns). Give tetanus immunoglobulin with vaccine for patients with unknown/incomplete vaccination and unclean or major wounds.
Adults (aged ≥11 yr) should receive a single dose of Tdap to replace a single dose of Td if they received their last dose of Td 10 or more years earlier (this is a new recommendation from the CDC in June 2012 that now includes adults ≥65 yr). Adults who have or anticipate having close contact with an infant younger than 12 mo should receive a single dose of Tdap. Health care workers should receive Tdap. Tdap is preferred to Td if prophylaxis is indicated for a wound. It is now recommended that Tdap be given to women with every pregnancy regardless of their prior immunization history, preferably in the late 2nd or the 3rd trimester (recommended by the CDC in October 2012).





CDC, Centers for Disease Control.











2. Cover all but the left-hand column in the following table and give the appropriate screening recommendations. Although other guidelines for cancer screening are in clinical use, the recommendations of the American Cancer Society are a good guideline to use for the USMLE.




	CANCER
	PROCEDURE
	AGE
	FREQUENCY




	Colorectal
	Colonoscopy or
	>50 yr for all studies; if there is a family history of colorectal cancer, perform colonoscopy beginning 10 yr younger than the age at which the relative was diagnosed
	Every 10 yr



	
	Flexible sigmoidoscopy or
	
	Every 5 yr



	
	Double contrast barium enema or
	
	Every 5 yr



	
	CT colonography or
	
	Every 5 yr



	
	Fecal occult blood test or
	
	Annually



	
	Fecal immunochemical test or
	
	Annually



	
	Stool DNA test
	
	Interval uncertain



	Colon, prostate
	Digital rectal exam
	>40 yr
	Annually



	Prostate
	Prostate-specific antigen test
	>50 yr
	Controversial and now generally not recommended, but should be discussed with patient



	Cervical
	Pap smear
	Begin at age 21 yr regardless of sexual activity
	If conventional Pap test is used, test annually, then every 2-3 yr for women ≥30 yr who have had three negative cytology test results; if Pap and HPV tests are used, test every 3 yr if both HPV and cytology results are negative



	Gynecologic
	Pelvic exam
	Controversial with different recommendations from different societies. Unlikely to be tested on the USMLE
	Annually; every 2-3 yr after 3 normal exams



	
	
	≥65 yr
	Annually; when to stop is not clearly established


	Table Continued
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	CANCER
	PROCEDURE
	AGE
	FREQUENCY




	Endometrial
	Endometrial biopsy
	Menopause
	No recommendation for routine screening in the absence of symptoms



	Breast
	Breast self-examination
	>20 yr
	Benefits and limitations should be discussed, but breast self-examination is no longer recommended by the American Cancer Society



	Breast
	Physical exam by doctor
	20-40 yr
	Every 3 yr



	
	
	>40 yr
	Annually



	Breast
	Mammography
	>40 yr
	Annually



	Lung
	Sputum, chest x-ray
	
	Testing is not recommended for asymptomatic individuals, even if they are at high risk



	
	CT scan
	
	Annual CT scan has been controversial, but in Dec. 2013 the USPSTF recommended an annual low-dose CT scan for asymptomatic adults aged 55-80 yr who have a 30 pack-year smoking history and currently smoke or have quit smoking within the past 15 yr; discontinue screening when the patient has not smoked for 15 yr






[image: image]


CT, Computed tomography; HPV, human papilloma virus; USPSTF, United States Preventive Services Task Force.

This table is for the screening of asymptomatic, healthy patients. Other guidelines exist, but these recommendations will serve well for the USMLE.







3. True or false: Tumor markers are generally not used for cancer screening.

    True. Prostate-specific antigen is the exception to this rule. Alpha-fetoprotein (liver and testicular cancer), carcinoembryonic antigen (CEA), CA-125, and other serum markers are not appropriate for screening the general population. However, abnormal laboratory values in questions can provide a clue to diagnosis.




4. True or false: Urinalysis should not be used to screen the general population for bladder cancer.

    True. Screening with urinalysis for urinary tract cancer (which causes hematuria) is not recommended. However, persistent, painless hematuria can provide a clue that urinary tract cancer may be present.




5. What specific problems are caused by obesity?

    Obesity causes an increase in overall mortality (at any age) and increases the risk of insulin resistance and diabetes, hypertension, hypertriglyceridemia, coronary artery disease, gallstones, sleep apnea and hypoventilation, osteoarthritis, thromboembolism, varicose veins, and cancer (especially endometrial cancer).




Senescence


1. What age group constitutes the most rapidly growing segment of the population?

    Persons older than 85 years.




2. True or false: An 80-year-old person needs more calories than a 30-year-old person.

    False. An 80-year-old person has half the lean body mass of a 30-year-old person and thus needs fewer calories. The basal metabolic rate is based on lean body mass. Older patients, however, need more sodium, vitamin B12, vitamin D (and/or calcium), folate, and nonheme iron than younger patients do.




3. True or false: Hearing and vision changes are a normal part of aging.

    True. Presbyopia (hardening of the lens that decreases the ability to accommodate) becomes almost universal after the age of 50 years, so there is a common need for reading glasses after this age. Presbyacusis, the loss of ability to discriminate sounds, is also part of the normal process of aging.




4. True or false: Brain atrophy is a normal part of aging.

    True. Decreased brain weight, enlarged ventricles and sulci, and a slightly decreased ability to learn new material are normal parts of aging.




5. Describe the normal changes in male sexual function that occur with aging.



• Increased refractory period (after ejaculation, it takes longer before another erection is possible)



• Increased amount of time to achieve an erection



• Delayed ejaculation (an older man may ejaculate only 1 of every 3 times that he has sex)







6. Describe the normal changes in female sexual function that occur with aging.



• Decreased vaginal lubrication (women not on hormone replacement therapy may use estrogen cream or water-soluble lubricants)



• Dyspareunia due to atrophy of clitoral, labial, and vaginal tissues (treated with estrogen cream)



• Delayed orgasm







7. True or false: Impotence and lack of sexual desire are normal in older people.

    False. Impotence in men and a lack of sexual desire in either sex are not normal and should be investigated. Causes include psychiatric disorders (e.g., depression) as well as physical causes, such as medications (selective serotonin reuptake inhibitors and antihypertensives are notorious culprits), vascular disease (watch for atherosclerosis risk factors), and neurologic disease (especially in diabetics).




8. Describe the normal changes in sleep habits in older people.

    Older persons require less sleep, sleep less deeply, wake up more frequently during the night, and awaken earlier in the morning. It also takes longer for older persons to fall asleep (longer sleep latency) and they have less stage 3 and 4 and rapid eye movement sleep.




9. Define pseudodementia. How do you recognize it in the Step 3 exam?

    Depression in older individuals can resemble dementia. Look for a history that would trigger depression (e.g., loss of a spouse, terminal or debilitating disease) and other symptoms of depression (e.g., frequent crying, suicidal thoughts).




10. True or false: Almost 50% of patients over the age of 65 suffer from some type of dementia.

    False. Roughly 15% of people over the age of 65 suffer from dementia. The most common types of dementia are Alzheimer dementia, dementia with Lewy bodies, vascular dementia, Parkinson dementia, and frontotemporal dementia. Other disorders that can cause dementia include HIV and Pick disease (a subtype of frontotemporal dementia). Test for reversible causes of dementia such as hypothyroidism, depression, and vitamin B12 deficiency.




11. What else do you need to know about dementia?

    The various types of dementia are discussed in detail in Chapter 2.




12. What is the best prophylaxis for pressure ulcers in an immobilized patient?

    Frequent turning and the use of special air mattresses.





Medical Ethics and Jurisprudence

Consent and Informed Consent to Treatment


1. What are the components of informed consent?

    Informed consent involves giving the patient information about the following:



• Diagnosis (his or her condition and what it means)



• Prognosis (the natural course of the condition without treatment)



• Proposed treatment (description of the procedure and what the patient will experience)



• Risks and benefits of the treatment




• Alternative treatments

    The patient then must be allowed to make his or her own choice. The consent forms that patients are asked to sign are not technically required or sufficient for informed consent. They are used for medicolegal purposes (i.e., lawsuit paranoia).








2. What should you do if a patient is in critical condition or in a coma and has made no advance directive or living will?

    The wishes of the family, next of kin, or healthcare power of attorney should be followed. In cases of disagreement among family members, suspicion of ulterior motives, or uncertainty, the ethics committee of the hospital should be involved. As a last resort, the courts can provide help.




3. True or false: A living will should not be respected if the next of kin asks you not to follow it.

    False. Such situations are tricky, but technically (and for the USMLE) living wills or patient-mandated “do not resuscitate” orders should be respected and followed if properly documented. The classic boards question involves a patient who says in a living will that if he or she is unable to breathe independently, a ventilator should not be used. Do not put the patient on a ventilator, even if the husband, wife, son, or daughter tells you to do so.




4. What should you do if a patient is incompetent to make decisions?

    The family and/or courts should be asked to appoint a guardian (surrogate decision maker or healthcare power of attorney).




5. What should you do if a child has a medical emergency and the parents are unavailable for decision making?

    Treat the child as you see fit; that is, act in the child’s best interest.




6. What should you do if a patient requires emergency care but the patient cannot communicate and no family members are available?

    Treat the patient as you see fit unless you know that the patient wishes otherwise.




7. What should you do if a child has a life-threatening condition and the parents refuse a simple, curative treatment (e.g., antibiotics for meningitis)?

    First try to persuade the parents to change their mind; if this fails, attempt to get a court order to give the treatment. Do not treat until you have talked to the courts unless it is an emergency. Even for Jehovah’s Witnesses who do not want their children to receive a blood transfusion, the court’s assistance should be sought in getting the transfusion if it is the only treatment option available.




8. True or false: Adult patients of sound mind are allowed to refuse life-saving treatments.

    True. You should not force blood products, antibiotics, or any other treatments on a patient who does not want them.




9. What about depression in the context of end-of-life decisions?

    Depression should always be evaluated as a reason for “incompetence.” Patients who are suicidal may refuse all treatment, but their refusal should not be respected until the depression is treated.




10. True or false: In some circumstances, patients can be hospitalized against their will.

    True. Psychiatric patients are frequently hospitalized against their will if they are deemed to be a danger to themselves or others. For example, in California a patient can be held only for a limited time (a section 5150 order is an involuntary 72-hour hold) before a hearing before a court official is required to determine whether a patient must remain in custody (a section 5250 order is an involuntary 14-day hold but a hearing must be held to determine if it is justified). These decisions are based on the principle of beneficence (the principle of doing good for the patient and avoiding harm).




11. True or false: Restraints can be used on patients against their will.

    True. Restraints can be used on an incompetent or violent (e.g., delirious, psychotic) patient if needed, but their use should be brief and reevaluated often (at least once every 24 hours). Be aware that the use of restraints in delirious or demented patients rarely helps to prevent falls and may cause injury.




12. When do patients under the age of 18 years not require parental consent for a medical decision?

    In general, individuals under the age of 18 years do not require parental consent if they are emancipated (married, living on their own and financially independent, raising children, or serving in the armed forces); have a sexually transmitted disease, want contraception, or are pregnant; want illicit drug treatment or counseling; or have a psychiatric illness. Some states have exceptions to these rules, but for Step 3 purposes, in such situations minors should be allowed to make their own decisions.



Physician–Patient Relationship


1. With whom can you discuss your patient’s condition?

    Only with people who need to know because they are directly involved in the patient’s care and with people authorized by the patient (e.g., authorized family members). Do not tell a medical colleague who is uninvolved with the patient’s care how that patient is doing, even if the colleague is a friend of yours or of the patient.




2. In what situations are you allowed to breach patient confidentiality?

    Break confidentiality only in the following situations:



• The patient asks you to do so.



• Child abuse is suspected.



• The courts mandate you to do so.



• You must fulfill the duty to warn or protect (if a patient says that he is going to kill himself or someone else, you have to tell that person, the authorities, or both).



• The patient has a reportable disease.



• The patient is a danger to others (e.g., if a patient is blind or has seizures, let the proper authorities know so that they can revoke the patient’s license to drive; if the patient is an airplane pilot and is a paranoid, hallucinating schizophrenic, then the authorities need to know).







3. True or false: It is acceptable to hide a diagnosis from a patient if the family asks you to do so.

    False. Do not hide a diagnosis from a patient (including a child) if the patient wants to know (even if the family asks you to do so). Do not lie to any patient because the family asks you to do so. Conversely, you should not force patients to receive information against their will; if they do not want to know the diagnosis, do not tell them.




4. What findings should make you suspect child abuse?



• Failure to thrive



• Multiple fractures, bruises, or injuries in different stages of healing



• Metaphyseal “bucket handle” or “corner” fractures (Fig. 1-2)



• Shaken baby syndrome (retinal hemorrhages or subdural hematomas with no external signs of trauma)



• Behavioral, emotional, or interactional problems



• Sexually transmitted diseases



• Multiple personality disorder (classically caused by sexual abuse)



• Whenever a parent’s story does not fit the child’s injury







5. True or false: You do not need proof to report child abuse.

    True. In fact, reporting any suspicion of child abuse is mandatory. You do not need proof and cannot be sued for reporting a suspicion. The job of the physician is to report suspicion, even if definitive proof is not present; the job of the agency that investigates the report is to determine whether or not abuse occurred and what should be done about it.
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Figure 1-2 Metaphyseal fractures. Radiographs of the right femur (A) and both ankles (B) of a 2-month-old abused infant demonstrating metaphyseal corner fractures of the distal femur and both distal tibia (arrows). The angled tangential view reveals the “bucket handle” appearance of the fracture. (From Adam A, et al. Grainger & Allison’s diagnostic radiology. 5th ed. Edinburgh: Churchill Livingstone, 2008, Fig. 68-24.)



Death and Dying


1. True or false: People with terminal illnesses can choose to die.

    True. This is the rationale behind hospice care. Let competent people die if they want to do so. Do not commit active euthanasia, but respect a patient’s wishes for passive euthanasia.




2. What is the difference between active and passive euthanasia?

    Active euthanasia is the intentional hastening of death, whereas passive euthanasia is withholding treatments and letting nature take its course.




3. True or false: Withdrawing care and withholding care are the same in the eyes of the law.

    True. It is important to communicate this principle to family members who feel guilty. The simple fact that a patient is on a respirator does not mean that you cannot turn the respirator off.




4. True or false: In terminally ill, noncurable patients, one of the primary goals is to relieve pain.

    True. Opioids are commonly used, even though they may cause respiratory depression. It is more important to make patients comfortable and pain free than to worry about respiratory depression in this setting. Of note, although it is illegal to actively euthanize a patient, it is legal and ethical to ensure relief of the terminally ill patient’s pain and suffering (e.g., with morphine or sedative agents) even if it causes the patient to die sooner than they otherwise would.




Applied Biostatistics and Clinical Epidemiology

Understanding Statistical Concepts


1. How is the sensitivity of a test defined? What are highly sensitive tests used for clinically?

    Sensitivity is defined as the ability of a test to detect disease, and mathematically as the number of true positives divided by the number of people with the disease. Tests with high sensitivity are used for disease screening. False positives occur, but the test does not miss many people with the disease (low false-negative rate). One way to remember this is the word snout, written “Sn-N-out,” meaning with high sensitivity (Sn) a negative (N) test rules out (out) the disease.





2. How is the specificity of a test defined? What are highly specific tests used for clinically?

    Specificity is defined as the ability of a test to detect health (or nondisease), and mathematically as the number of true negatives divided by the number of people without the disease. Tests with high specificity are used for disease confirmation. False negatives occur, but the test does not identify anyone who is actually healthy as sick (low false-positive rate). The ideal confirmatory test must have high sensitivity and high specificity; otherwise, people with the disease may be identified as healthy. One way to remember this is the word spin, written “Sp-P-in,” meaning that with high specificity (Sp) a positive (P) test rules in (in) the disease.




3. Explain the concept of a trade-off between sensitivity and specificity.

    The trade-off between sensitivity and specificity is a classic statistics question. For example, you should understand how changing the cutoff glucose value in screening for diabetes (or changing the value of any of several screening tests) will change the number of true- and false-negative and true- and false-positive results. If the cutoff glucose value is raised, fewer people will be identified as diabetic (more false negatives, fewer false positives), whereas if the cutoff glucose value is lowered, more people will be identified as diabetic (fewer false negatives, more false positives). As an example, if the diagnostic threshold for a fasting blood sugar for diabetes were raised from ≥125 mg/dL to ≥300 mg/dL, most people with diabetes would be missed (low sensitivity because a patient with blood sugar of 285 mg/dL would be negative for diabetes according to this criterion). In addition, the test would be very specific for patients with blood sugar ≥300 mg/dL (a patient would certainly have diabetes if he had a positive test).




4. Define positive predictive value (PPV). On what does it depend?

    When a test is positive for disease, the PPV measures how likely it is that the patient has the disease (probability of having a condition given a positive test). PPV is calculated mathematically by dividing the number of true positives by the total number of people with a positive test. PPV depends on the prevalence of a disease (the higher the prevalence, the higher the PPV) and the sensitivity and specificity of the test (e.g., an overly sensitive test that gives more false positives has a lower PPV).




5. Define negative predictive value (NPV). On what does it depend?

    When a test is negative for disease, the NPV measures how likely it is that the patient is healthy and does not have the disease (probability of not having a condition given a negative test). It is calculated mathematically by dividing the number of true negatives by the total number of people with a negative test. NPV also depends on the prevalence of the disease and the sensitivity and specificity of the test (the higher the prevalence, the lower the NPV). In addition, an overly sensitive test with many false positives leads to a higher NPV.




6. Define attributable risk. How is it measured?

    Attributable risk is the number of cases of a disease attributable to one risk factor (in other words, the amount by which the incidence of a condition is expected to decrease if the risk factor in question is removed). For example, if the incidence rate of lung cancer is 1:100 in the general population and 10:100 in smokers, the attributable risk for smoking in causing lung cancer is 9:100 (assuming a properly matched control group).




7. Given the 2 × 2 table in the following table, define the formulas for calculating the test values indicated.




	DISEASE
	TEST NAME
	FORMULA




	
Test
or
exposure
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	Sensitivity
	A/(A + C)



	Specificity
	D/(B + D)



	PPV
	A/(A + B)



	NPV
	D/(C + D)



	Odds ratio
	(A × D)/(B × C)



	Relative risk
	[A/(A + B)]/[C/(C + D)]



	Attributable risk
	[A/(A + B)]−[C/(C + D)]
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NPV, Negative predictive value; PPV, positive predictive value.











8. Define relative risk. From what type of studies can it be calculated?

    Relative risk compares the disease risk in people exposed to a certain factor with the disease risk in people who have not been exposed to the factor in question. Relative risk can be calculated only after prospective or experimental studies; it cannot be calculated from retrospective data. If a Step 3 question asks you to calculate the relative risk from retrospective data, the answer is “cannot be calculated” or “none of the above.”




9. What is a clinically significant value for relative risk?

    Any value for relative risk other than 1 is clinically significant. For example, if the relative risk is 1.5, a person is 1.5 times more likely to develop the condition if exposed to the factor in question. If the relative risk is 0.5, the person is only half as likely to develop the condition when exposed to the factor; in other words, the factor protects the person from developing the disease.




10. Define odds ratio. From what type of studies is it calculated?

    The odds ratio attempts to estimate relative risk with retrospective studies (e.g., case-control). An odds ratio compares two factors—(1) the incidence of disease in persons exposed to the factor and the incidence of nondisease in persons not exposed to the factor and (2) the incidence of disease in persons unexposed to the factor and the incidence of nondisease in persons exposed to the factor—to see whether there is a difference between the two. As with relative risk, values other than 1 are significant. The odds ratio is a less than perfect way to estimate relative risk (which can be calculated only from prospective or experimental studies).




11. What do you need to know about standard deviation (SD) for the USMLE?

    You need to know that for a normal or bell-shaped distribution, the mean ± 1 SD contains 68% of the values, the mean ± 2 SD contains 95% of the values, and the mean ± 3 SD contains 99.7% of the values. A classic question gives the mean and SD and asks what percentage of values will be above a given value. For example, if the mean score on a test is 80 and the SD is 5, 68% of the scores will be within 5 points of 80 (scores of 75 to 85) and 95% of the scores will be within 10 points of 80 (scores of 70 to 90). The question may ask what percentage of scores are over 90. The answer is 2.5% because 2.5% of the scores fall below 70 and 2.5% of the scores are over 90. Variations of this question are common.




12. Define mean, median, and mode.

    The mean is the average value, the median is the middle value, and the mode is the most common value. A question may give several numbers and ask for their mean, median, and mode. For example, if the question gives the numbers 2, 2, 4, and 8:

    The mean is the average of the four numbers: (2 + 2 + 4 + 8)/4 = 16/4 = 4.

    The median is the middle value. Because there are four numbers, there is no true middle value. Therefore take the average between the two middle numbers (2 and 4), so the median = 3.

    The mode is 2, because the number 2 appears twice (more times than any other value).

    Remember that in a normal distribution, mean = median = mode.




13. What is a skewed distribution? How does it affect the mean, median, and mode?

    A skewed distribution implies that the distribution is not normal; in other words, the data do not conform to a perfect bell-shaped curve. Positive skew is an asymmetric distribution with an excess of high values; in other words, the tail of the curve is on the right (mean > median > mode) (Fig. 1-3). Negative skew is an asymmetric distribution with an excess of low values; in other words, the tail of the curve is on the left (mean < median < mode). Because such distributions are not normal, the SD and mean are less meaningful values.




14. Define test reliability. How is it related to precision? What reduces reliability?

    From a practical perspective, the reliability of a test is synonymous with its precision. Reliability measures the reproducibility and consistency of a test. For example, if the test has good interrater reliability, the person taking the test will get the same score if two different people administer the same test. Random error reduces reliability and precision (e.g., limitation in significant figures).




15. Define test validity. How is it related to accuracy? What reduces validity?

    From a practical perspective, the validity of a test is synonymous with its accuracy. Validity measures the trueness of measurement; in other words, whether the test measures what it claims to measure. For example, if a valid IQ test is administered to a genius, the test should not indicate that he or she has an intellectual disability. Systematic error reduces validity and accuracy (e.g., when the equipment is miscalibrated).
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Figure 1-3 Positive skew. An excess of higher values makes this a nonnormal distribution. (From O’Connell T. USMLE Step 2 secrets. 4th ed. Philadelphia: Elsevier, 2014, Fig. 3-2.)




16. Define correlation coefficient. What is the range of its values?

    A correlation coefficient measures to what degree two variables are related. The value of the correlation coefficient ranges from −1 to +1.




17. True or false: A correlation coefficient of −0.6 is stronger than a correlation coefficient of +0.4.

    True. The important factor in determining the strength of the relationship between two variables is the distance of the value from zero. A correlation coefficient of 0 equates to no association whatsoever; the two variables are totally unrelated. A correlation coefficient of +1 equates to perfect positive correlation (when one variable increases, so does the other), whereas −1 corresponds to perfect negative correlation (when one variable increases, the other decreases). Therefore the absolute value indicates the strength of the correlation (e.g., the strength of −0.3 is the same as that of +0.3).




18. Define confidence interval. Why is it used?

    When you take a set of data from a subset of the population and calculate the mean, you may want to say that this is equivalent to the mean for the whole population. In fact, the two means are usually not exactly equal. A confidence interval of 95% (the value used in most medical literature before data are accepted by the medical community) indicates that there is 95% certainty that the mean for the entire population is within a certain range (usually 2 SD of the experimental or derived mean calculated for the subset of the population examined). For example, if the heart rate of 100 people is sampled and the mean is calculated as 80 beats per minute with an SD of 2, the confidence interval (also known as confidence limits) is written as 76 < X < 84 = 0.95. In other words, there is 95% certainty that the mean heart rate of the whole population (X) is between 76 and 84 (within 2 SD of the mean).




19. When are a chi-squared test, t-test, and analysis of variance test used?

    All of these tests are used to compare different sets of data.

    Chi-squared test: used to compare percentages or proportions (nonnumeric or nominal data)

    t-Test: used to compare two means

    Analysis of variance (ANOVA): used to compare three or more means




20. What is the difference between nominal, ordinal, and continuous types of data?

    Nominal data have no numeric value—for example, the day of the week. Ordinal data give a ranking but no quantification— for example, class rank, which does not specify how far number 1 is ahead of number 2. Most numerical measurements are continuous data— for example, weight, blood pressure, and age. This distinction is important because of question 19: chi-squared tests must be used to compare nominal or ordinal data, whereas a t-test or ANOVA test is used to compare continuous data.





21. Define the following rates commonly seen on the USMLE.



	RATE
	DEFINITION




	Birth rate
	Live births/1000 population



	Fertility rate
	Live births/1000 population



	Death rate
	Deaths/1000 population



	Neonatal mortality rate
	Neonatal deaths (first 28 days of life)/1000 live births



	Perinatal mortality rate
	Neonatal deaths + stillbirths/1000 total births



	Infant mortality rate
	Deaths (from 0 to 1 yr old)/1000 live births



	Maternal mortality rate
	Maternal pregnancy-related deaths (deaths while pregnant or in the first 42 days after delivery)/100,000 live births










22. What five types of studies should you know for the Step 3 exam?

    From highest to lowest quality and desirability: (1) experimental studies, (2) prospective studies, (3) retrospective studies, (4) case series, and (5) prevalence surveys.




23. What are experimental studies?

    Experimental studies are the gold standard. They compare two equal groups in which one variable is manipulated and its effect is measured. Experimental studies use double blinding (or at least single blinding) and well-matched controls to ensure accurate data. It is not always possible to perform experimental studies because of ethical concerns.




24. What are prospective studies? Why are they important?

    Prospective studies (also known as observational, longitudinal, cohort, incidence, or follow-up studies) involve choosing a sample and dividing it into two groups based on the presence or absence of a risk factor and following the groups over time to see what diseases they develop. For example, individuals with and without asymptomatic hypercholesterolemia may be followed to determine if those with hypercholesterolemia have a higher incidence of myocardial infarction later in life. The relative risk and incidence can be calculated from this type of study. Prospective studies are time consuming and expensive but practical for common diseases.




25. What are retrospective studies? Discuss their advantages and disadvantages.

    Retrospective (case-control) studies choose population samples after the fact according to the presence (cases) or absence (controls) of disease. Information can be collected about risk factors. For example, you can compare individuals with lung cancer and individuals without lung cancer to determine if those with lung cancer smoked more before they developed lung cancer. In a retrospective study an odds ratio can be calculated, but true relative risk cannot be calculated and incidence cannot be measured. Compared with prospective studies, retrospective studies are less expensive, less time consuming, and more practical for rare diseases.




26. What is a case series study? How is it used?

    A case series study simply describes the clinical presentation of people with a certain disease. This type of study is good for extremely rare diseases (as are retrospective studies) and may suggest a need for a retrospective or prospective study.




27. What is a prevalence survey? How is it used?

    A prevalence (cross-sectional) survey looks at the prevalence of a disease and of risk factors. When used to compare two different cultures or populations, a prevalence survey may suggest a possible cause of a disease. The hypothesis then can be tested in a prospective study. For example, researchers have found a higher prevalence of colon cancer and a diet higher in fat in the United States versus a lower prevalence of colon cancer and a diet lower in fat in Japan.




28. What is the difference between incidence and prevalence?

    Incidence is the number of new cases of a disease in a unit of time (generally 1 year, but any time frame can be used). The incidence of a disease is equal to the absolute (or total) risk of developing a condition (as distinguished from relative or attributable risk).

    Prevalence is the total number of cases of a disease (new or old) at a certain point in time.





29. If a disease can be treated only to the point that patients can be kept alive for longer without being cured, what happens to the incidence and prevalence of the disease?

    This is the classic question about incidence and prevalence on the Step 3 exam. Nothing happens to the incidence (the same number of people contract the disease every year), but the prevalence will increase because individuals with the disease live longer. For short-term diseases (e.g., influenza) the incidence may be higher than the prevalence, whereas for chronic diseases (e.g., diabetes or hypertension) the prevalence is greater than the incidence.




30. Define P-value.

    The significance of the P-value is high yield in the Step 3 exam. If P < 0.05 for a set of data, there is a less than 5% chance (0.05 = 5%) that the data were obtained by random error or chance. If P < 0.01, the chance is less than 1%. For example, if the blood pressure in a control group is 180/100 mmHg but falls to 120/70 mmHg after drug X is given, P < 0.10 means that the chance that this difference is due to random error or chance is less than 10%. It also means, however, that the chance that the result is random and unrelated to the drug may be as high as 9.99%. A value of P < 0.05 is generally used as the cutoff for statistical significance in the medical literature.




31. What three points about the P-value should be remembered for the Step 3 exam?


1. A study with a value of P < 0.05 may still have serious flaws.


2. A low P-value does not imply causation.


3. A study that has statistical significance does not necessarily have clinical significance. For example, if drug X can lower blood pressure from 130/80 to 129/80 mmHg with P < 0.0001, drug X is unlikely to be used because the result is not clinically important given the minimal blood pressure reduction, the costs, and probable side effects.







32. Explain the relationship of the P-value to the null hypothesis.

    The P-value also is related to the null hypothesis (the hypothesis of no difference). For example, in a study of hypertension, the null hypothesis is that the drug under investigation does not work; therefore any difference in blood pressure is due to random error or chance. If the drug works well and lowers blood pressure by 60 points, the null hypothesis must be rejected because clearly the drug works. For P < 0.05, the null hypothesis can be rejected with confidence because the p value indicates that there is less than a 5% chance that the null hypothesis is correct. If the null hypothesis is wrong, the difference in blood pressure is not due to chance; therefore it must be due to the drug.

    In other words, the p value represents the chance of making a type I error that is, claiming an effect or difference when none exists or rejecting the null hypothesis when it is true. If P < 0.07, there is a less than 7% chance of a type I error if a true difference (not due to random error) in blood pressure between the control and experimental groups is claimed.




33. What is a type II error?

    In a type II error the null hypothesis is accepted when in fact it is false. In the previous example, this would mean that the antihypertensive drug works but the experimenter says that it does not.




34. What is the power of a study? How do you increase the power of a study?

    Power measures the probability of rejecting the null hypothesis when it is false (a good thing). The best way to increase power is to increase the sample size.





35. What are confounding variables?

    Confounding variables are unmeasured variables that affect both the independent (manipulated, experimental) variable and dependent (outcome) variables. For example, an experimenter measures the number of ashtrays owned and the incidence of lung cancer and finds that people with lung cancer have more ashtrays. He concludes that ashtrays cause lung cancer. Smoking tobacco is the confounding variable, because it causes the increase in ashtrays and lung cancer.




36. Discuss nonrandom or nonstratified sampling.

    City A and city B can be compared, but they may not be equivalent. For example, if city A is a retirement community and city B is a college town, of course city A will have higher rates of mortality and heart disease if the groups are not stratified into appropriate age-specific comparisons.





37. What is nonresponse bias?

    Nonresponse bias occurs when people do not return printed surveys or answer the phone in a phone survey. If nonresponse accounts for a significant percentage of the results, the experiment will suffer. The first strategy in this situation is to visit or call the nonresponders repeatedly. If this strategy is unsuccessful, list the nonresponders as unknown in the data analysis and determine if any results can be salvaged. Never make up or assume responses.




38. Explain lead-time bias.

    Lead-time bias is due to time differentials. The classic example is a cancer screening test that claims to prolong survival compared with older survival data, when in fact the difference is due only to earlier detection and not to improved treatment or prolonged survival.




39. Explain admission rate bias.

    The classic admission rate bias occurs when an experimenter compares the mortality rates for myocardial infarction (or some other disease) in hospitals A and B and concludes that hospital A has a higher mortality rate. But the higher rate may be due to tougher admission criteria at hospital A, which admits only the sickest patients with myocardial infarction. Hence hospital A has higher mortality rates, although the care may be superior. The same bias can apply to mortality and morbidity rates for a surgeon if he or she takes on only difficult cases.




40. Explain recall bias.

    Recall bias is a risk in all retrospective studies. When people cannot remember exactly, they may inadvertently overestimate or underestimate risk factors. For example, John died of lung cancer and his angry widow remembers him as smoking “like a chimney,” whereas Mike died of causes not related to smoking and his loving wife denies that he smoked “much.” In fact, both men smoked one pack per day.




41. Explain interviewer bias.

    Interviewer bias occurs in the absence of blinding. A scientist receives a large amount of money to perform a study and wants to find a difference between cases and controls. Thus he or she may inadvertently call the same patient comment or outcome “not significant” in the control group and “significant” in the treatment group.




42. What is unacceptability bias?

    Unacceptability bias occurs when people do not wish to admit to embarrassing behavior. For example, they may claim to exercise more than they do to please the interviewer, or they may claim to have taken experimental medications when they actually spat them out.




General Emergency Medicine Principles


1. Explain the ABCDEs of trauma. How are they used?

    The ABCDEs of trauma are airway, breathing, circulation, disability, and exposure. They are the keys to initial management of trauma patients. Follow them in order if simultaneous management is not possible. For example, if a patient is bleeding to death and has a blocked airway, address airway management first.




2. What is the difference between airway and breathing in trauma protocol?

    Airway means provision, protection, and maintenance of an adequate airway at all times. If the patient can answer questions, the airway is fine. You can use an oropharyngeal airway in uncomplicated cases and give supplemental oxygen. When you are in doubt or the patient’s airway is blocked, intubate. If intubation fails, perform a cricothyroidotomy.

    Breathing is similar to airway, but even patients with an open airway may not be breathing spontaneously. The end result is the same. When you are in doubt or the patient is not breathing, intubate. If intubation fails, perform a cricothyroidotomy.




3. Explain circulation, disability, and exposure.

    Circulation refers to circulating blood volume. For practical purposes, if the patient seems hypovolemic (tachycardic, bleeding, weak pulse, pale, diaphoretic, capillary refill more than 2 seconds), give intravenous fluids and/or blood products. Initially you should start two large-bore intravenous lines and give a bolus of 10 to 20 mL/kg (roughly 1 L) of lactated Ringer solution or normal saline. Then reassess the patient after the bolus for improvement. Repeat the bolus if needed.

    Disability refers to the need to check neurologic function. In practical terms, this translates into performing a Glasgow coma scale assessment.

    Exposure reminds you to expose and examine the entire body. In other words, remove all of the patient’s clothes and put “a finger in every orifice” so that you do not miss any occult injuries.




4. What imaging films are routinely ordered for most patients with at least moderately severe trauma?

    Chest and pelvic radiographs.




5. What is the imaging study of choice for head trauma?

    Noncontrast CT (better than MRI for acute trauma).




6. What are the three zones of the neck? How is trauma in each of the different zones managed?

    Zone I is the base of the neck from 2 cm above the clavicles to the level of the clavicles.



Zone II is the midcervical region from 2 cm above the clavicle to the angle of the mandible.


Zone III is the top of the neck from the angle of the mandible to the base of the skull.

For zone I and III injuries, you should generally order an arteriogram before going to the operating room. Classical teaching states that zone II injuries should proceed to the operating room for surgical exploration without an arteriogram. In patients with obvious bleeding or a rapidly expanding hematoma in the neck, proceed directly to the operating room, no matter where the injury is. These prior classifications were assigned because zone II was the most amenable to surgical exploration. However, with the availability of CT angiography of the neck and other advanced imaging techniques, these zones are becoming less clinically relevant.







7. What are toxidromes? Describe the toxidromes associated with cholinergic crisis, anticholinergic crisis, sympathomimetics, and opiates.

    Toxidromes are syndromes caused by dangerously high levels of toxic substances in the body.



• Cholinergic crisis classically presents with SLUDGE (excessive salivation, lacrimation, urination, defecation, and gastrointestinal activity with emesis). Also look for pinpoint pupils and a decreased heart rate.



• Anticholinergic crisis presents with a patient who is “blind as a bat” (eye muscles unable to focus), “hot as a hare” (temperature dysregulation), “mad as a hatter” (CNS disturbances), “dry as a bone” (decreased secretion of bodily fluids), and “red as a beet” (flushing). Also look for dilated pupils and an increased heart rate.



• Sympathomimetics can cause hypertension, tachycardia, increased activity, anxiety, dilated pupils, diaphoresis, and possibly altered mental status. Note that anticholingergic crisis has many overlapping features. Look for the presence or absence of diaphoresis to distinguish the two.



• Opiates cause coma, pinpoint pupils, and respiratory depression. Also look for bradycardia and hypotension.







8. On the USMLE, bizarre, unique, and fatal side effects are tested, as well as common side effects of common drugs. Cover the right-hand column in the following table and name the side effects of the drugs listed.




	DRUG
	SIDE EFFECT




	Trazodone
	Priapism



	Aspirin
	Gastrointestinal bleeding, hypersensitivity



	Bleomycin
	Pulmonary fibrosis



	Cyclophosphamide
	Hemorrhagic cystitis



	Bupropion
	Seizures



	Isoniazid
	Vitamin B6 deficiency, lupus-like syndrome, liver toxicity, peripheral neuropathy, seizures


	Table Continued
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	DRUG
	SIDE EFFECT




	Cyclosporine
	Renal toxicity



	Penicillins
	Anaphylaxis; rash with Epstein-Barr virus



	Angiotensin-converting enzyme inhibitors
	Cough, angioedema



	Demeclocycline
	Diabetes insipidus



	Lithium
	Diabetes insipidus, thyroid dysfunction



	Sulfa drugs
	Allergies, kernicterus in neonates



	Halothane
	Liver necrosis



	Local anesthetic
	Seizures



	Phenytoin
	Folate deficiency, teratogenesis, hirsutism



	Vincristine
	Peripheral neuropathy



	Amiodarone
	Thyroid dysfunction, pulmonary toxicity



	Valproic acid
	Neural tube defects in offspring



	Isotretinoin
	Major teratogenesis



	Thioridazine
	Retinal deposits, cardiac toxicity



	Heparin
	Thrombocytopenia, thrombosis



	Vancomycin
	Red man syndrome



	Clofibrate
	Increased gastrointestinal neoplasms



	Tetracyclines
	Photosensitivity, teeth staining in children



	Quinolones
	Teratogens (cartilage damage)



	Quinine
	Cinchonism (tinnitus, vertigo), thrombocytopenia, QT prolongation



	Morphine
	Sphincter of Oddi spasm



	Clindamycin
	Pseudomembranous colitis (can be caused by any broad-spectrum antibiotic)



	Chloramphenicol
	Aplastic anemia, gray baby syndrome



	Doxorubicin
	Cardiomyopathy



	Busulfan
	Pulmonary fibrosis



	Monoamine oxidase inhibitors
	Tyramine crisis (after eating cheese or wine)



	Hydralazine
	Lupus-like syndrome



	Procainamide
	Lupus-like syndrome



	Minoxidil
	Hirsutism



	Aminoglycoside
	Hearing loss, renal toxicity



	Acetaminophen
	Liver toxicity (at doses high than those recommended)



	Chlorpropamide
	Syndrome of inappropriate antidiuretic hormone (SIADH)



	Oxytocin
	SIADH



	Opiates
	SIADH



	Didanosine (ddI)
	Pancreatitis, peripheral neuropathy



	Halogen anesthesia
	Malignant hyperthermia



	Succinylcholine
	Malignant hyperthermia



	Zidovudine (AZT)
	Bone marrow suppression



	Digitalis
	Gastrointestinal disorders, vision changes, arrhythmias


	Table Continued
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	DRUG
	SIDE EFFECT




	Acetazolamide
	Metabolic acidosis



	Clozapine
	Agranulocytosis



	Selective serotonin reuptake inhibitors (e.g., fluoxetine)
	Anxiety, agitation, insomnia, sexual dysfunction



	Warfarin
	Necrosis, teratogen



	Niacin
	Skin flushing, pruritus



	HMG-CoA reductase inhibitors (e.g., simvastatin)
	Liver and muscle toxicity



	Ethambutol
	Optic neuritis



	Metronidazole
	Disulfiram-like reaction with alcohol



	Cisplatin
	Nephrotoxicity



	Methyldopa
	Hemolytic anemia (Coombs test-positive)
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9. Name the antidote for each of the poisons or overdoses listed in the following table.



	POISON OR OVERDOSE
	ANTIDOTE




	Acetaminophen
	Acetylcysteine



	Benzodiazepines
	Flumazenil (rarely used because it may precipitate seizures)



	Beta-blockers
	Glucagon



	Carbon monoxide
	Oxygen (hyperbaric if severe)



	Cholinesterase inhibitors
	Atropine, pralidoxime



	Copper or gold
	Penicillamine



	Digoxin
	Normalize potassium and other electrolytes, digoxin antibodies



	Iron
	Deferoxamine



	Lead
	Edetate (EDTA)



	Methanol or ethylene glycol
	Fomepizole, ethanol



	Muscarinic receptor blockers
	Physostigmine



	Opioids
	Naloxone



	Quinidine or tricyclic antidepressants
	Sodium bicarbonate (cardioprotective)










10. If the following medications are given at the same time, what may happen?




	MEDICATION
	POSSIBLE EFFECT




	MAO inhibitor plus meperidine
	Coma



	Aminoglycoside plus loop diuretic
	Increased ototoxicity



	Thiazide plus lithium
	Lithium toxicity



	MAO inhibitor plus SSRI
	Serotonin syndrome (hyperthermia, rigidity, myoclonus, and autonomic instability)





MAO, Monoamine oxidase; SSRI, selective serotonin reuptake inhibitor.









∗ TORCH, Toxoplasmosis, other, rubella, cytomegalovirus, and hepatitis infections.






Chapter 2

Disorders of the Nervous System and Special Senses


1. Cover all but the left-hand column in the following table and describe the classic findings of cerebrospinal fluid (CSF) analysis in the conditions listed.




	CONDITION
	CELLS∗ (cells/mL)
	GLUCOSE (mg/dL)
	PROTEIN (mg/dL)
	PRESSURE (mm H2O)




	Normal CSF
	0-3 (L)
	50-100
	20-45
	100-200



	Bacterial meningitis†

	>1000 (PMN)
	<50
	∼100
	>200



	Viral/aseptic meningitis
	>100 (L)
	Normal
	Normal/slightly increased
	Normal/slightly increased



	Pseudotumor cerebri
	Normal
	Normal
	Normal
	>200



	Guillain-Barré syndrome
	0-100 (L)
	Normal
	>100
	Normal



	Cerebral hemorrhage‡

	Bloody (RBC)
	Normal
	>45
	>200



	Multiple sclerosis§

	Normal/slightly increased (L)
	Normal
	Normal/slightly increased
	Normal
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CSF, Cerebrospinal fluid; L, lymphocyte; PMN, neutrophil; RBC, red blood cell.

∗ Main cell type in parentheses.

† Tuberculous and fungal meningitis have low glucose (<50 mg/dL) with higher cell counts (>100 cell/mL), predominantly lymphocytes. In patients with fungal meningitis, a positive India ink preparation indicates Cryptococcus neoformans.

‡ Think of subarachnoid hemorrhage, but this pattern may also occur after an intracerebral bleed.

§ On electrophoresis of CSF look for oligoclonal bands caused by increased IgG production and an increased level of myelin basic protein in CSF during active demyelination.








2. Cover the right-hand column in the following table and localize the neurologic lesion for each of the symptoms and signs listed.




	SYMPTOM/SIGN
	AREA




	Fasciculations, atrophy, decreased or no reflexes
	Lower motor neuron disease (or possibly muscle problem)



	Hyperreflexia, clonus, increased muscle tone
	Upper motor neuron lesion (cord or brain)



	Apathy, inattention, disinhibition, labile affect
	Frontal lobes



	Broca (motor) aphasia
	Dominant frontal lobe∗




	Wernicke (sensory) aphasia
	Dominant temporal lobe∗




	Memory impairment, hyperaggression, hypersexuality
	Temporal lobes



	Inability to read, write, name, or do math
	Dominant parietal lobe∗




	Ignoring one side of the body, trouble with dressing
	Nondominant parietal lobe∗




	Visual hallucinations/illusions
	Occipital lobes



	Cranial nerves 3 and 4
	Midbrain


	Table Continued
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	SYMPTOM/SIGN
	AREA




	Cranial nerves 5, 6, 7, and 8
	Pons



	Cranial nerves 9, 10, 11, and 12
	Medulla



	Ataxia, dysarthria, nystagmus, intention tremor, dysmetria, scanning speech
	Cerebellum
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∗ The left side is dominant in more than 95% of the population (99% of right-handed people and 60% to 70% of left-handed people).








3. For delirious or unconscious patients in the emergency department with no history of trauma, for what three common causes should you think about giving empiric treatment?


1. Hypoglycemia (give glucose)


2. Opioid overdose (give naloxone)



3. Thiamine deficiency (give thiamine before giving glucose in a suspected alcoholic)

    Other common causes are alcohol, illicit drugs, prescription drugs, diabetic ketoacidosis, stroke, and epilepsy or postictal state. Remember the mnemonic DON’T for altered mental status: dextrose, oxygen, naloxone, thiamine.








4. Define spina bifida. How can it be prevented?

    Spina bifida is a congenital abnormality in which lack of fusion of the spinal column, specifically the posterior vertebral arches, allows protrusion of the spinal membranes, with or without the spinal cord. Spina bifida occulta, the mildest form of the disease (bone deficiency without dural membrane or cord protrusion), is often asymptomatic and should be suspected in patients with a triangular patch of hair over the lumbar spine. More serious defects are usually obvious and occur most often in the lumbosacral region. A meningocele is protrusion of the meninges outside the spinal canal, whereas a myelomeningocele is protrusion of the meninges plus central nervous system (CNS) tissue outside the spinal canal. Patients with a myelomeningocele almost always have an associated Arnold-Chiari malformation. Giving folate supplementation to potential mothers reduces the incidence of spina bifida and other neural tube defects, but the neural tube closes early in development (gestational age of 4 weeks), so ensuring that folate supplementation is started before pregnancy is the most effective strategy.




5. Define hydrocephalus. How is it recognized in children?

    Hydrocephalus is excessive accumulation of CSF in the cerebral ventricles. In children, look for increasing head circumference, increased intracranial pressure, a bulging fontanelle, scalp vein engorgement, and paralysis of upward gaze. The most common causes include congenital malformations, tumors, and inflammation (e.g., hemorrhage, meningitis). Treat the underlying cause, if possible; otherwise a surgical shunt is created to decompress the ventricles.




6. Define subclavian steal syndrome. What symptoms does it cause? How is it treated?

    Subclavian steal syndrome is usually due to left subclavian artery obstruction proximal to the vertebral artery origin. To perfuse an exercising arm, blood is “stolen” from the vertebrobasilar system; that is, it flows backward into the distal subclavian artery instead of forward into the brainstem. The typical presentation includes CNS symptoms (e.g., syncope, vertigo, confusion, ataxia, dysarthria) and upper extremity claudication during exercise. Treat with surgical bypass.



Degenerative/Developmental Disorders


1. What treatable causes of dementia must always be ruled out?

    The American Academy of Neurology recommends screening for vitamin B12 deficiency and hypothyroidism. Other treatable causes of dementia that might be considered screening for but that do not have clear data to support or refute screening in all patients with dementia include hyperhomocysteinemia, endocrine disorders (parathyroid), uremia, liver disease, hypercalcemia, syphilis, Lyme disease, brain tumors, and normal-pressure hydrocephalus. Treatment of Parkinson disease may reverse dementia if it is present.





2. Define pseudodementia.

    Depression can cause some clinical symptoms and signs of dementia, classically in the elderly. This type of “dementia” is reversible with treatment. Step 3 questions will give other signs and symptoms of depression (e.g., sadness, loss of a loved one, weight or appetite loss, suicidal ideation, poor sleep, feelings of worthlessness).




3. What are the classic differential points between delirium and dementia?



	
	DELIRIUM
	DEMENTIA




	Onset
	Acute and dramatic
	Chronic and insidious



	Common causes
	Illness, toxin, withdrawal
	Alzheimer disease, multiinfarct dementia, HIV/AIDS



	Reversible
	Usually
	Usually not



	Attention
	Poor
	Usually unaffected



	Arousal level
	Fluctuates
	Normal










4. What symptoms and signs do delirium and dementia have in common?

    Both may have hallucinations, illusions, delusions, memory impairment (usually global in delirium, whereas remote memory is spared in early dementia), orientation difficulties (unawareness of time, place, person), and “sundowning” (worse at night).




5. Describe the characteristics of Alzheimer dementia.

    Alzheimer dementia is a neurodegenerative disorder primarily affecting older adults and characterized by memory impairment, particularly memory for facts and events. Memory loss develops insidiously and progresses slowly over time. Language function, visuospatial skills, and executive function tend to be affected early in the disease process.




6. Describe the characteristics of dementia with Lewy bodies.

    Dementia with Lewy bodies is an increasingly recognized clinical entity characterized by dementia plus two of the three following distinctive clinical features: visual hallucinations, parkinsonism (bradykinesia, limb rigidity, and gait disorders), and cognitive fluctuations. In contrast to Alzheimer dementia, the memory loss in dementia with Lewy bodies presents later in the course of the disease. Early symptoms include driving difficulties (e.g., getting lost) and impaired job performance. Sleep disorders such as acting out dreams are common in patients with dementia with Lewy bodies.




7. Describe a scenario that would make you suspect vascular dementia.

    A patient with vascular risk factors (e.g., hypertension, diabetes, dyslipidemia, coronary artery disease) whose symptoms include dementia with abrupt onset and a stepwise deterioration should make you suspect vascular dementia.




8. Describe the characteristics of frontotemporal dementia.

    Frontotemporal dementia is characterized by focal deterioration of the frontal and/or temporal lobes, leading to changes in personality or social behavior, with eventual progression to dementia. The age of onset is typically in the 50s or 60s.




9. Define Parkinson disease. How do you recognize it on the Step 3 exam?

    Parkinson disease has a classic tetrad of (1) slowness or poverty of movement, (2) muscular (“lead pipe” and “cog-wheel”) rigidity, (3) “pill-rolling” tremor at rest (which disappears with movement and sleep), and (4) postural instability (manifests as the classic shuffling gait and festination). Patients may also have dementia and depression. The mean age of onset is around 60 years.




10. Describe the pathophysiology of Parkinson disease. How is it treated pharmacologically?

    The cause is thought to be a loss of dopaminergic neurons, especially in the substantia nigra, that project to the basal ganglia. The result is decreased dopamine in the basal ganglia. Drug therapy, for which the aim is to increase dopamine, includes dopamine precursors (levodopa with carbidopa), dopamine agonists (bromocriptine, apomorphine, pergolide, pramipexole, and ropinirole), monoamine oxidase-B inhibitors (selegiline), catechol-O-methyl transferase inhibitors (entacapone and tolcapone), anticholinergics (trihexyphenidyl and benztropine), and amantadine.




11. What is the classic iatrogenic cause of parkinsonian signs and symptoms?

    Antipsychotics (which have dopamine antagonist activity) may cause parkinsonian symptoms in schizophrenics. Treat this side effect of antipsychotic medication with anticholinergics (benztropine, trihexyphenidyl) or antihistamines (diphenhydramine).




12. True or false: Dementia is common in patients with Parkinson disease.

    True. Dementia is a common feature of Parkinson disease. Factors that influence the incidence of dementia include older age, age ≥60 years at onset of Parkinson disease, longer duration of Parkinson disease, and severity of parkinsonism.




13. Give a classic case description of multiple sclerosis.

    Multiple sclerosis classically presents with an insidious onset of neurologic symptoms in white women aged 20 to 40 years, with exacerbations and remissions. Common presentations include paresthesias and numbness, weakness and clumsiness, visual disturbances (decreased vision and pain caused by optic neuritis, diplopia caused by cranial nerve involvement), gait disturbances, incontinence and urgency, and vertigo. Also look for emotional lability or other mental status changes. Internuclear ophthalmoplegia (a disorder of conjugate gaze in which the affected eye shows impairment of adduction) and scanning speech (spoken words are broken up into separate syllables separated by a noticeable pause and sometimes with stress on the wrong syllable) are classic; the patient may have a positive Babinski sign.




14. What is the most sensitive test for diagnosis of multiple sclerosis? How is it treated?

    Magnetic resonance imaging (MRI) is the most sensitive diagnostic tool and reveals demyelination plaques. Also look for increased immunoglobulin G (IgG)/oligoclonal bands and possibly myelin basic protein in CSF. Treatment is not highly effective but includes interferon, glatiramer, mitoxantrone, natalizumab, cyclophosphamide, and methotrexate. Acute exacerbations are treated with glucocorticoids.




15. How do you recognize amyotrophic lateral sclerosis (ALS) on the Step 3 exam?

    ALS (Lou Gehrig disease) is the only condition likely to be asked about that causes both upper and lower motor neuron lesion signs and symptoms. This idiopathic neurodegenerative disease is more common in men, and the mean age at onset is 55 years. The key is to notice a combination of upper motor neuron lesion signs (spasticity, hyperreflexia, positive Babinski sign) and lower motor neuron lesion signs (fasciculations, atrophy, flaccidity) present at the same time. Treatment is supportive. Fifty percent of patients die within 3 years of disease onset.



Neuromuscular/Degenerative Disorders


1. Define Guillain-Barré syndrome.

    Guillain-Barré syndrome is a postinfectious polyneuropathy. Look for a history of mild infection (especially of the upper respiratory tract) or immunization roughly 1 week before the onset of symmetric distal weakness or paralysis with mild paresthesias that starts in the feet and legs with loss of deep tendon reflexes in affected areas. The hallmark of the disease is that motor function is often affected with intact or only minimally impaired sensation. As the ascending paralysis or weakness progresses, respiratory paralysis may occur. Watch carefully; spirometry is usually performed to follow inspiratory ability. Intubation may be required. Diagnosis is by clinical presentation. CSF is usually normal except for markedly increased protein. Nerve conduction velocities are slowed. The disease usually resolves spontaneously. Plasmapheresis (for adults) and intravenous immune globulin (for children) reduce the severity and length of disease. Do not use steroids; they no longer have a role in the treatment of Guillain-Barré syndrome.





2. What causes nerve conduction velocity to slow?

    Demyelination. Watch for Guillain-Barré syndrome and multiple sclerosis as causes.




3. What causes an electromyography (EMG) study to show fasciculations or fibrillations at rest?

    A lower motor neuron lesion (i.e., a peripheral nerve problem).




4. What causes an EMG study with no muscle activity at rest and decreased amplitude of muscle contraction on stimulation?

    Intrinsic muscle disease such as the muscular dystrophies or inflammatory myopathies (e.g., polymyositis). You now know enough about EMG for the USMLE.




5. Describe the signs and symptoms of Huntington disease. How is it acquired? What is the classic computed tomography (CT) finding?

    Huntington disease is an autosomal dominant condition that usually presents between the ages of 35 and 50 years. Look for choreiform movements (irregular, spasmodic, involuntary movements of the limbs or facial muscles) and progressive intellectual deterioration, dementia, or psychiatric disturbances. Atrophy of the caudate nuclei may be seen on CT or MRI scans. Treatment is supportive; tetrabenazine or atypical neuroleptics (olanzapine, risperidone, or aripiprazole) may help with the chorea and agitation/psychosis.




6. Describe the pathophysiology of myasthenia gravis (MG). Who is affected? What are the classic physical findings?

    MG is an autoimmune disease that destroys acetylcholine receptors. Most patients have antibodies to acetylcholine receptors in their serum. The disease usually presents in women between the ages of 20 and 40 years. Look for ptosis, diplopia, and general muscle fatigability, especially toward the end of the day or with repetitive use.




7. How is MG diagnosed? What tumor is associated with it?

    Diagnosis is made with the Tensilon test. After injection of edrophonium (Tensilon), a short-acting anticholinesterase inhibitor, muscle weakness improves. Nerve stimulation studies can also be used. Watch for associated thymomas (tumors of the thymus). Thymectomy is generally recommended for patients aged less than60 years with or without thymoma. Chronic medical treatment consists of long-acting anticholinesterase inhibitors (pyridostigmine) and immunotherapy (glucocorticoids, mycophenolate, azathioprine, and cyclosporine).





8. What three conditions may cause an MG-like clinical picture?


1. Eaton-Lambert syndrome is a paraneoplastic syndrome (classically seen with small-cell lung cancer) associated with muscle weakness. The extraocular muscles are spared, whereas MG is almost always characterized by prominent involvement of the extraocular muscles. Eaton-Lambert syndrome has a different mechanism of action (impaired release of acetylcholine from nerves because of antibodies against voltage-gated calcium channels that facilitate acetylcholine release into the synaptic cleft) and a differential response to repetitive nerve stimulation. The weakness in MG worsens with repetitive use or stimulation, whereas the weakness in Eaton-Lambert syndrome improves because increased stimulation leads to increased calcium influx and therefore increased acetylcholine release.


2. Organophosphate poisoning also causes MG-like muscle weakness via inhibition of acetylcholine esterase and overstimulation of postsynaptic receptors by acetylcholine. Poisoning usually occurs as a result of agricultural exposure. Look for symptoms of parasympathetic excess (e.g., miosis, excessive bronchial secretions, urinary urgency, and diarrhea). Edrophonium causes worsening of the muscular weakness. Treat with atropine and pralidoxime. Pralidoxime is only effective early before a process called aging occurs, which happens when the bond becomes permanent and can no longer be displaced by pralidoxime. Exceedingly high levels of atropine may be required to treat severe cases (often using the entire hospital supply!).



3. Aminoglycosides in high doses may cause MG-like muscular weakness and/or prolong the effects of muscular blockade after anesthesia.









Cerebrovascular Diseases


1. In what common situation is a lumbar puncture contraindicated?

    In the setting of acute head trauma, a lumbar puncture is contraindicated in the case of signs of intracranial hypertension (e.g., papilledema) or suspicion of a subarachnoid hemorrhage. You should do a lumbar tap only after you have obtained a negative CT or MRI scan of the head in these settings. Otherwise, a lumbar tap may cause uncal herniation and death.




2. List the four major types of intracranial hemorrhage.


1. Subdural hematoma


2. Epidural hematoma


3. Subarachnoid hemorrhage


4. Intracerebral hemorrhage







3. What causes a subdural hematoma? How do you recognize and treat it?

    Subdural hematomas are due to bleeding from veins that bridge the cortex and dural sinuses. On a CT scan the hematoma is crescent shaped (Fig. 2-1). Subdural hematomas are common in alcoholics and victims of head trauma. They may present immediately after trauma or as long as 1 to 2 months later. If the patient has a history of head trauma, always consider the diagnosis of subdural hematoma. If the hematoma is large, expanding, or accompanied by neurologic deficits, treat with surgical evacuation.




4. What causes an epidural hematoma? How do you recognize and treat it?

    Epidural hematomas are due to bleeding from meningeal arteries (classically, the middle meningeal artery). On a CT scan the hematoma is lenticular in shape (Fig. 2-2). At least 85% of epidural hematomas are associated with a skull fracture (classically, a temporal bone fracture), and many patients have an ipsilateral “blown” pupil (dilated, fixed, nonreactive pupil on the same side as the hematoma because of uncal herniation). The classic history comprises head trauma with loss of consciousness, followed by a lucid interval of minutes to hours, and then neurologic deterioration. Treatment usually includes surgical evacuation.
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Figure 2-1 Subdural hematoma. An axial, nonenhanced computed tomography scan of the brain demonstrates an acute extraaxial hematoma. There is hyperdense blood (arrow) layered along the lateral aspect of the right brain margin separating the brain from the inner table of the skull, consistent with an acute subdural hematoma. (From Layon AJ et al. Textbook of neurointensive care. 1st ed. Philadelphia: Saunders, 2003, Fig. 2-38.)
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Figure 2-2 Epidural hematoma. In this patient, who was in a motor vehicle accident, a lenticular area of increased density is seen on a noncontrast axial computed tomography scan in the right parietal region. Areas of hemorrhage are also seen in the left frontal lobe. The black and white arrows mark the edges of the hemotoma. (From Mettler FA Jr. Essentials of radiology. 2nd ed. Philadelphia: Saunders, 2004, Fig. 2-14.)




5. Define subarachnoid hemorrhage. What causes it? How is it treated?

    A subarachnoid hemorrhage is bleeding between the arachnoid and pia mater. The most common cause is trauma, followed by ruptured berry aneurysms. Blood can be seen in the cerebral ventricles and surrounding the brain or brainstem on a CT scan. The classic patient describes the “worst headache of my life,” although many die or are unconscious before they reach the hospital. Patients who are awake have signs of meningitis (positive Kernig sign and Brudzinski sign). Remember the association between polycystic kidney disease and berry aneurysms. CT is the test of choice and should be performed before a lumbar puncture. A lumbar puncture shows grossly bloody CSF or xanthochromia. Xanthochromia is a yellow discoloration of CSF that represents products of hemoglobin degradation.

    Treat with support of vital functions, anticonvulsants, and observation. Once the patient is stable, perform a CT or MRI angiogram to look for aneurysms or arteriovenous malformations, which may be treatable with surgical clipping or catheter-directed angiographic procedures.




6. What causes an intracerebral hemorrhage? How do you recognize and treat it?

    Intracerebral hemorrhage is bleeding into the brain parenchyma (Fig. 2-3). The most common cause is hypertension, but it also may be caused by other forms of stroke, trauma, arteriovenous malformations, coagulopathies, or tumors. Two thirds of intracerebral hemorrhages occur in the basal ganglia (especially with hypertension). The patient may present with coma or, if awake, contralateral hemiplegia and hemisensory deficits. Blood (which appears white on a CT scan) can be seen in the brain parenchyma and may extend into the ventricles. Surgery is reserved for large, accessible hemorrhages, although it is usually not helpful.




7. What causes strokes? How common are they?

    Cerebrovascular disease (stroke) is the most common cause of neurologic disability in the United States and the third leading cause of death. Ischemia due to atherosclerosis (atherothrombotic ischemia) is by far the most common type of stroke (>85% of cases). Hypertension is another cause of stroke, typically hemorrhagic stroke, most commonly in the basal ganglia, thalamus, or cerebellum. Nevertheless, be aware of more exotic causes of stroke, such as atrial fibrillation with resultant clot formation and emboli to the brain, septic emboli from endocarditis, and sickle cell disease.
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Figure 2-3 Intracerebral hemorrhage. A computed tomographic scan shows a parenchymal hemorrhage involving the left thalamus and posterior internal capsule. (Courtesy of Gregory W. Albers, Stanford University, Stanford, CA.)




8. How is an acute stroke treated?

    Treatment for an acute stroke in evolution is supportive (e.g., airway, oxygen, intravenous fluids). The first step is to obtain a CT scan of the head without contrast to evaluate for bleeding or a mass (Fig. 2-4). If no blood is seen on the CT scan, aspirin is usually the medication of choice. Heparin is not recommended for treatment of acute ischemic stroke and should be avoided on the USMLE. Thrombolysis with tissue plasminogen activator (t-PA) can be attempted if patients come to the hospital within 3 hours (up to 4.5 hours in certain circumstances) and meet strict criteria for its use.




9. Define transient ischemic attack (TIA). How is it managed?

    TIA is a brief episode of neurologic dysfunction resulting from temporary cerebral ischemia not associated with cerebral infarction. This newer definition is tissue based rather than time based. TIA is often a precursor to stroke and is due to ischemia. The classic presentation is ipsilateral blindness (amaurosis fugax) and/or unilateral hemiplegia, hemiparesis, weakness, or clumsiness that lasts for less than 5 minutes.

    Order a carotid duplex scan to look for carotid stenosis. The correct choice for long-term therapy is aspirin and antiplatelet medications. Choose carotid endarterectomy (CEA) over aspirin if the degree of carotid stenosis is 70% to 99%.




10. Discuss the relationship between aspirin and strokes.

    Low-dose aspirin is of proven benefit in reducing strokes in patients with TIAs and/or known carotid artery stenosis. Nevertheless, the risks may outweigh the benefits, as mentioned in the preceding question, especially in patients with uncontrolled hypertension, which, coupled with aspirin, can increase the risk of a hemorrhagic stroke.
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Figure 2-4 Stroke on computed tomography (CT) and magnetic resonance imaging (MRI) scans. A, The CT scan performed 3 days after a stroke shows a low-density area posteriorly on the left, with a mass effect and clear midline shift (arrow). B, The MRI scan performed on the same day shows the infarcted area much more clearly. (From Mettler FA Jr. Essentials of radiology. 2nd ed. Philadelphia: Saunders, 2004, Fig. 2-17.)




11. True or false: In the setting of an acute neurologic deficit, you should give aspirin before ordering brain imaging.

    False. When a patient has an acute neurologic deficit, you do not know whether he or she is having a hemorrhagic stroke, ischemic stroke, or TIA. TIA is a retrospective diagnosis made once the symptoms clear and imaging has ruled out tissue injury. The first step should be to order a CT or MRI scan to rule out hemorrhagic stroke. If the CT or MRI scan is negative for blood, the patient should be given aspirin (160 to 325 mg) within 24 to 48 hours of TIA or stroke onset.




12. What clues suggest carotid stenosis? How is it diagnosed?

    The classic presentation of carotid stenosis is a TIA, especially with amaurosis fugax, which is the sudden onset of transient, unilateral blindness, sometimes described as a “shade pulled over one eye.” Physical examination may reveal a carotid bruit. Ultrasound of the carotid arteries (duplex scan of the carotids) is used to diagnose and quantify the degree of stenosis.




13. How is carotid stenosis managed?

    In symptomatic patients, if the stenosis is 70% to 99%, patients are usually advised to undergo CEA for the best long-term prognosis if their state of health allows them to tolerate the surgery. If the stenosis is 50% to 69%, the data are less clear and patient factors affect the decision. CEA is generally recommended for men, patients aged 75 years or older, patients with a recent stroke (not TIA), and patients with hemispheric symptoms other than transient monocular blindness (amaurosis fugax). Female patients, patients younger than 75 years, and those with mild symptoms generally do better with medical management if the stenosis is 50% to 69%. If the stenosis is less than 50%, medical management is indicated.

    Patients should not undergo CEA after a stroke that leaves them severely disabled, but small, nondisabling strokes are not contraindications to surgery. CEA should not be performed during a TIA or stroke in evolution. Surgery is always done electively, not on an emergency basis.

    In asymptomatic patients, if the stenosis is 60% to 99%, CEA is indicated. If the stenosis is less than 60%, medical management is indicated. Medical management includes antihypertensive agents, statins, and antiplatelet therapy.

    The role of carotid angioplasty and carotid stenting in carotid stenosis is not yet clearly defined. CEA remains the treatment of choice for suitable carotid stenosis.

    Because medical therapy has improved since the initial studies comparing CEA with medical management were performed, medical management of lower-grade carotid stenosis and asymptomatic carotid stenosis is gaining favor. This is an area that is still being clarified in the medical literature and likely will not be tested on the USMLE.





14. In what setting does dural venous sinus thrombosis occur? How is it diagnosed and treated?

    The risk factors are similar to those for deep venous thrombosis in other areas, including hypercoagulable state, trauma, dehydration, pregnancy, oral contraceptive use, infections (e.g., extension of sinusitis or mastoiditis intracranially), nephrotic syndrome, and local tumor invasion. The diagnostic test of choice is MRI. Although hemorrhagic infarcts are common with dural venous thrombosis, treatment with anticoagulation improves outcomes.



Peripheral Nerve Diseases


1. What are the causes of lower motor neuron facial nerve paralysis?



• Bell palsy (discussed in more detail later in the chapter)



• Herpes infection (Ramsay Hunt syndrome), which commonly involves the eighth nerve (look for vesicles on the pinna and inside the ear; encephalitis or meningitis may be present)



• Lyme disease (one of the most common causes of bilateral facial nerve palsy)



• Stroke



• Middle ear or mastoid infections



• Meningitis



• Temporal bone fracture (look for the Battle sign and/or bleeding or CSF drainage from the ear)




• Tumor, classically an acoustic schwannoma (i.e., neuroma) of the cerebellopontine angle

    Order a CT or MRI scan of the head if the cause is not apparent or if the history or physical examination raises suspicion, especially in the presence of additional neurologic signs.








2. List the causative categories of peripheral neuropathy and give examples of each.


1. Metabolic/endocrine: diabetes mellitus (autonomic and sensory neuropathy), uremia, and hypothyroidism


2. Nutritional: deficiencies of vitamin B12, vitamin B6 (look for history of isoniazid use), thiamine (“dry” beriberi), and vitamin E


3. Toxins/medications: lead (the classic symptom is wrist or foot drop; look for coexisting CNS or abdominal symptoms) or other heavy metals, isoniazid, vincristine, ethambutol (optic neuritis), and aminoglycosides (especially CN VIII)


4. Immunization and autoimmune disorders: Guillain-Barré syndrome, lupus erythematosus, polyarteritis nodosa, scleroderma, sarcoidosis, and amyloidosis


5. Trauma: carpal tunnel syndrome (entrapment of the median nerve at the wrist; usually due to repetitive physical activity but may be a presentation of acromegaly or hypothyroidism; look for positive Tinel and Phalen signs), pressure paralysis (radial nerve palsy in alcoholics), and fractures (causing nerve compression)



6. Infectious: Lyme disease, diphtheria, HIV, and leprosy

    Nerve conduction velocity is slowed with a peripheral neuropathy.







3. What test can be used to prove the presence of a peripheral neuropathy, regardless of cause?



4. Cover the right-hand columns in the following table and specify the motor and sensory functions of the peripheral nerves listed. In what common clinical scenarios are the nerves often damaged?




	NERVE
	MOTOR FUNCTION
	SENSORY FUNCTION
	CLINICAL SCENARIO




	Radial
	Wrist extension (watch for wrist drop)
	Back of forearm, back of hand (first 3 digits)
	Humeral fracture



	Ulnar
	Finger abduction (watch for “claw hand”)
	Front and back of last 2 digits
	Elbow dislocation or fracture



	Median
	Pronation, thumb opposition
	Palmar surface of hand (first 3 digits)
	Carpal tunnel syndrome, humeral fracture


	Table Continued
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	NERVE
	MOTOR FUNCTION
	SENSORY FUNCTION
	CLINICAL SCENARIO




	Axillary
	Abduction, lateral rotation
	Lateral shoulder
	Upper humeral dislocation or fracture



	Peroneal
	Dorsiflexion, eversion (watch for foot drop)
	Dorsal foot and lateral leg
	Knee dislocation, fibula fracture






[image: image]








5. What two diseases commonly cause isolated palsies of cranial nerves III, IV, and VI? How do you recognize them?

    Isolated palsies of cranial nerves III, IV, and VI are usually due to vascular complications of diabetes mellitus and hypertension. Symptoms generally resolve on their own within 2 months. In patients older than 40 years with a history of diabetes or hypertension and no other neurologic deficits or pain, observation is generally all that is required because hypertension and/or diabetes is the most likely cause. If resolution does not occur within 8 weeks, if the patient is younger than 40 years, if neither hypertension nor diabetes is present, or if the patient starts to develop pain or other neurologic deficits, order an MRI scan of the head to rule out tumor or aneurysm (i.e., benign cause less likely).



Headache and Movement Disorders


1. Differentiate among tension, cluster, and migraine headaches. How is each treated?

    Tension headaches are the most common; look for a long history of headaches and stress, plus a feeling of tightness or stiffness, usually frontal or occipital and bilateral. Treat with stress reduction and acetaminophen or nonsteroidal antiinflammatory drugs (NSAIDs).

    Cluster headaches are unilateral, severe, and tender; they occur in clusters (e.g., three in 1 week, then none for 2 months) and are usually accompanied by autonomic symptoms such as ptosis, lacrimation, rhinorrhea, and nasal congestion. Supplemental oxygen and subcutaneous sumatriptan are first-line therapy for acute attacks. In patients with cluster headaches, alcohol can precipitate attacks and should be avoided.

    Migraine headaches are classically associated with an aura (a peculiar sensation, such as a noise or a flash of light, that lets the patient know that an attack is about to start). Signs and symptoms often include photophobia, nausea/vomiting, and a positive family history. Occasionally neurologic symptoms are seen during attacks. Migraines usually begin between the ages of 10 and 30 years. Medications used for acute treatment of migraines include NSAIDs, triptans, ergotamine, and antiemetics. Prophylaxis can be achieved with beta-blockers, tricyclic antidepressants, topiramate, valproic acid, and calcium channel blockers.




2. How do you recognize a headache secondary to a brain tumor or intracranial mass?

    Such a headache is recognized by the presence of associated neurologic symptoms and signs of intracranial hypertension (papilledema; nausea/vomiting, which may be projectile; and mental status changes or ataxia). The classic headache occurs every day and is worse in the morning. Watch for a headache that wakes the patient from sleep. Headaches caused by an intracranial mass get worse with a Valsalva maneuver, exertion, or sex. There may be associated focal neurologic deficits. Perform a CT or MRI scan of the head.




3. Define pseudotumor cerebri. How is it diagnosed and treated?

    Pseudotumor cerebri (now renamed idiopathic intracranial hypertension [IIH]) is a fairly benign condition that can mimic a tumor because both cause intracranial hypertension with papilledema and daily headaches that are classically worse in the morning and may be accompanied by nausea and vomiting. The difference, however, is that pseudotumor cerebri is usually found in young obese females who are unlikely to have a brain tumor. Negative CT and MRI scans rule out a tumor or mass. The main worrisome sequela is vision loss. Large doses of vitamin A, tetracyclines, and withdrawal from corticosteroids are possible causes of pseudotumor cerebri. Weight loss may help; acetazolamide or topiramate may also help. Repeated lumbar punctures or a CSF shunt may be needed; when a lumbar puncture is performed, the opening pressure will be very high but studies will be otherwise negative.




4. How do you recognize a headache caused by meningitis?

    The adult patient has a fever, the Brudzinski sign or Kernig sign, and positive CSF findings (the classic findings in bacterial meningitis are significantly elevated white blood cells, decreased glucose, protein around 100 mg/dL, and increased opening pressure) if a lumbar puncture is performed. Photophobia is also common.




5. What causes the “worst headache” of a patient’s life?

    This is a classic description for a subarachnoid hemorrhage. The most common causes are a ruptured congenital berry aneurysm or trauma. Look for blood around the brain or within sulci on a CT or MRI scan or grossly bloody CSF on lumbar puncture. Treatment is supportive. Aneurysms require surgical treatment to prevent rebleeding and death.




6. What are the common extracranial causes of headache?



• Eye pain (optic neuritis, eyestrain from refractive errors, iritis, glaucoma)



• Middle ear pain (otitis media, mastoiditis)



• Sinus pain (sinusitis)



• Oral cavity pain (toothache)



• Herpes zoster infection with cranial nerve involvement



• Nonspecific (e.g., malaise from any illness)







7. What are the six general types of seizures that you should be able to recognize?


1. Simple partial


2. Complex partial


3. Absence (petit mal)


4. Tonic-clonic


5. Febrile


6. Secondary







8. Describe a simple partial seizure. How is it treated?

    Simple partial (local or focal) seizures may be motor (e.g., jacksonian march), sensory (e.g., hallucinations), or psychic (cognitive or affective symptoms). The key point is that consciousness is not impaired. The first-line agents for treatment are carbamazepine, lamotrigine, oxcarbazepine, and levetiracetam.




9. Describe complex partial seizures. How are they treated?

    Complex partial (psychomotor) seizures are any simple partial seizure followed by impairment of consciousness. Patients perform purposeless movements and may become aggressive if restraint is attempted (however, individuals who get into fights or kill others are not having a seizure). The first-line agents for treatment are valproate, lamotrigine, and levetiracetam.




10. Give the classic description of an absence seizure.

    Absence (petit mal) seizures do not begin after the age of 20 years. They are brief (10 to 30 seconds in duration) generalized seizures in which the main manifestation is loss of consciousness, often with eye or muscle fluttering. The classic description is a child in a classroom who stares into space in the middle of a sentence, then 20 seconds later resumes the sentence where he left off. The child is not daydreaming; he or she is having a seizure. There is no postictal state (an important differential point). The first-line treatment agents are ethosuximide and valproate.




11. How do you recognize a tonic-clonic seizure?

    Tonic-clonic (grand mal) seizures are the classic seizures that we knew about before we went to medical school. They may be associated with an aura. Tonic muscle contraction is followed by clonic contractions, usually lasting for 2 to 5 minutes. Associated symptoms may include incontinence and tongue lacerations. The postictal state is characterized by drowsiness, confusion, headache, and muscle soreness. The first-line agents for treatment are valproate, lamotrigine, and levetiracetam.
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Endometrial | Endometrial | Menopause | No recommendation for routine screening in the absence of symptoms
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Breast Bre: >20yr Benefits and limitations should be discussed, but breast self-cxamination is no longer recommended by the American Cancer Society

‘examination
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Lung Testing is not recommended for asymptomatic individuals, even if they are at high risk

CT scan Annual CT scan has been controversial, but in Dec. 2013 the USPSTF recommended an annual low-dose CT scan for asymptomatic adults aged 55-80 yr who have a 30 pack-year
smoking history and currently smoke or have quit smoking within the past 15 yr; discontinue screening when the patient has not smoked for 15 yr
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Radial | Wrist extension (watch for wristdrop) | Back of forearm, back of hand (first 3 digits) | Humeral fracture
Ulnar | Finger abduction (watch for “claw hand”) | Front and back of last 2 digits Elbow dislocation or fracture
Median | Pronation, thumb opposition Palmar surface of hand (first 3 digits) Carpal tunnel syndrome, humeral fracture
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Axillary | Abduction, lateral rotation Lateral shoulder ‘Upper humeral dislocation or fracture

Peroneal | Dorsiflexion, eversion (watch for foot drop) [ Dorsal foot and lateral leg [ Knee dislocation, fibula fracture
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CONDITION CELLS" (cells/mL) GLUCOSE (mg/dL) PROTEIN (mg/dL) PRESSURE (mm H,0)
Normal CSF 0-3 (L) 50-100 20-45 100-200

Bacterial meningitis' | >1000 (PMN) <50 ~100 >200

Viral/aseptic meningitis | >100 (L) Normal Normal/slightly increased | Normal/slightly increased
Pscudotumor cercbri | Normal Normal Normal >200

Guillain-Barré syndrome | 0-100 (L) Normal >100 Normal

Cercbral hemorrhaget | Bloody (RBC) Normal >45 >200

Multiple sclerosis’ Normal/slightly increased (L) | Normal Normal/slightly increased | Normal
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AREA
Cranial nerves 5,6, 7, and 8 Pons
Cranial nerves 9, 10, 11, and 12 Medulla

Ataxia, dysarthria, nystagmus, intention tremor, dysmetria, scanning speech

Cerebellum
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SYMPTOM/SIGN AREA I
Fasciculations, atrophy, decreased or no reflexes Lower motor neuron discase (ar possibly muscle problem) |
Hyperreflexia, clonus, increased muscle tone Upper motor neuron lesion (cord or brain) |
Apathy, inattention, disinhibition, labile affect Frontal lobes |

Broca (motor) aphasia

Dominant frontal lobe *

Wernicke (sensory) aphasia

Dominant temporal lobe*

Memary impairment, hyperaggression, hypersexuality

Temporal lobes |

Tnability to read, write, name, or do math

Dominant parietal lobe* |

Tgnoring one side of the body, trouble with dressing

Visual hallucinations/illusions
Cranial nerves 3 and 4
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Nondominant parictal lobe*
Occipital lobes
Midbrain
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DRUG SIDE EFFECT

Trazodone Priapism

Aspirin Gastrointestinal bleeding, hypersensitivity

Cyclophosphamide | Hemarrhagic cystitis

Bupropion Scizures

Tsoniazid Vitamin By deficiency, lupus-like syndrome, liver toxicity, peripheral neuropathy, scizures

|
|
Bleomycin Pulmonary fibrosis |
|
i
|
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DRUG

SIDE EFFECT

Cyclosporine

Renal toxicity

Penicillins

Anaphylaxis; rash with Epstein-Barr virus

Angiotensin-converting enzyme inhibitors

Cough, angioedema

Demeclocycline Diabetes insipidus
Lithium Diabetes insipidus, thyroid dysfunction
Sulfa drugs Allergics, kernicterus in nconates
Halothane Liver necrosis

Local anesthetic

Seizures

Phenytoin Folate deficiency, teratogenesis, hirsutism
Vincristine Peripheral neuropathy

Amiodarone Thyroid dysfunction, pulmonary toxicity

Valproic acid Neural tube defects in offspring

Tsotretinoin Major teratogenesis

Thioridazine Retinal deposits, cardiac toxicity

Heparin Thrombocytopenia, thrombosis

Vancomycin Red man syndrome

Clofibrate Increased gastrointestinal neoplasms

Tetracyclines Photosensitivity, teeth staining in children

Quinolones Teratogens (cartilage damage)

Quinine Cinchonism (tinnitus, vertigo), thrombocytopenia, QT prolongation
Morphine Sphincter of Oddi spasm

Clindamycin Pscudomembranous colitis (can be caused by any broad-spectrum antibiotic)
Chloramphenicol Aplastic anemia, gray baby syndrome

Doxorubicin Cardiomyopathy

Busulfan Pulmonary fibrosis

Monoamine oxidase inhibitors
Hydralazine
Procainamide
Minoxidil
Aminoglycoside
Acctaminophen
Chlorpropamide
Oxytocin

Opiates
Didanosine (ddI)
Halogen anesthesia
Succinylcholine
Zidovudine (AZT)
Digitalis

Table Continued

Tyramine crisis (after cating cheese or winc)
Lupus-like syndrome

Lupus-like syndrome

Hirsutism

Hearing loss, renal toxicity

Liver toxicity (at doses high than those recommended)
Syndrome of inappropriate antidiuretic hormone (STADH)
SIADH

SIADH

Pancreatitis, peripheral neuropathy

Malignant hyperthermia

Malignant hyperthermia

Bone marrow suppression

Gastrointestinal disorders, vision changes, arrhythmias
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DRUG SIDE EFFECT

Acetazolamide [ Metabolic acidosis

Clozapine | Agranulocytosis

Selective serotonin reuptake inhibitors (c.g., fluoxctine) | Amxicty, agitation, insomnia, sexual dysfunction
Warfarin | Necrosis, teratogen

Niacin | skin fluhing, pruritus

HMG-CoA reductase inhibitors (c.g, simvastatin) | Liver and muscle foxicity

Ethambutol | Optic neuritis

Metronidazole | Disuifiram-like reaction with alcohol

Cisplatin | Nephrotoxicity

Methyldopa | Hemolytic anemia (Coombs test-positive)







