
Introduction

This book was written because I felt there was not a good. quick, high~yield review book for
the USMLE Step 3. If you're interested in this book. you are probably a busy house officer with
little free time. This book is designed for you. You already know how to take USMLE exams
and (hopefully) feel somewhat comfortable with the types of things you will be asked----ol.her·
wise, you'd be fe-studying for Step I or 2 right now! Step 3 covers a lot of information, and
this book was wrilten to touch on important concepts in a brief enough format to allow it to
be read quickly. If you know all the concepts in this book. you should do much better than
just pass: you should Crush Step 3!

Step 3 bas the same level of difficulty as Steps I and 2. but the questions are more relevant to
the daY-la-day management of patients in both inpatient and outpatient settings. Step 3
stresses the things that a general practitioner should know. Knowing how to diagnose, manage
and rreat common diseases is srressed. In addition, common emergencies must be recognized.

Knowing how to manage exotic or rare conditions is lOW-yield. Usually, wben the examiners
ask about a rare disease, they simply want you to recognize it from a classic presentation.

The topics on Step 3 are broad-based and cover all subspecialties. Most of the exam contains
standard multiple choice questions with fairly long passages. The final segments of the exam
are cUnical~case scenarios in which the examinee "sees" a patient in the clinic or emergency
room. In this section of the test, you can get results from a history and physical, order lab and
radiologic tests, perform interventions, and assess how those interventions have affected the
patient.

It is extremely important that the examinee practices the case-scenario format using the prac­
tice CD distributed with the registration materials by the USMLE. Without prior familiarity,
this section of the exam could easily be nunked by the examinee Simply due to lack: of ability
to use the program effectively. Only after spending an hour or so with the practice CD will this
pan oflhe exam test your clinical knowledge (as opposed to your computer skills!).

Studying for Step 3 can seem like an overwhelming task-in a sense, anything is fair game.
Given the time constraints of residents, most need a concise review of the commonly tested
topics. It is my hope that Crush Step 3 will meet your needs in this regard.

I have compiled a list of "ten commandments" for taking the Step 3 exam that should prevent
you from missing easy points:

1. It is just as important to know when something is normal or only needs observation as
il is to know when to jump in and be a hero. If the patient is not "crashing" in front of
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your eyes, always consider delaying intervention and taking the conservative, "wait and
see approach" if you're not certain of the diagnosis (surgery residents, are you paying at­
tention?). However, when a patient is truly crashing in front of you, take action! In
other words, get the crash can, illtubate, put in a chest tube, etc. (psychiatry residents,
are you paying attention?).

2. A presentation may be normal (especially in pediatrics and psychiatry) and need no
treatment

3. If you're going to take the time to study for Step 3, study outside your field. In othet
words, if you're a medicine residenl, don't study medicine for Step 3; study everything
else. After six months to a year as a resident within a specific specialty, you probably
know what you need to know for Step 3 purposes in that field. Those who are nansi­
tional residents probably have the best Step 3 prep from their experience (but probably
haven't mastered a specific field).

4. You need 10 know common cut-off values for the treatment of common conditions. In
other words, what glucose level defines diabetes, what blood pressure defmes hypenen­
sioo, when do you treat hypercholesterolemia, etc. This book provides the info you need
in this regard.

5. Subspecialties are fair game. We've all heard about or experienced tlte exam with "a mil­

lion" dermatology or orthopedic questions. You never know wltat field may be stressed
in a particular exam administration.

6. Be a patient advocate. Don't yell at your patieUl, don't harshly judge them, don't refuse
to be tlteir doctor if they don't want treaonent or tell you they're going to take some cree
root for their cancer. Protect !.hem when you can, and respect their autonomy. Work
with them and ask them "why" whenever their actions puzzle you.

7. Don't be afraid to consull a speciilist if you've made a diagnosis that you know is not
commonly treated by a ge.neral practitioner. For example, if you think a patient may
have a ruptured aortic aneurysm, look for an option that discusses consulting a vascu­
lar surgeon.

8. If the passage is very long, consider reading the question at the end first. The question
can sometimes be answered without reading the passage, or you may save time when
you read tlte passage because you know what important points to look for.

9. Never forget health maintenance. If a 35-year-old woman presents with a migraine
headache and hasn't seen a doctor in J0 years, the correct answer ofwhat to do next may
be a Pap smear because of routine health maintenance!

10. Don't even think about taking Ihe exam before you have practiced the format for the
computer-based case simulations using the compact disc provided by the USMLE when
you sign up for the exam.

I wish you the best on the exam and in all your future endeavors.

Adam Brochen, MD
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Computer-based Case
Simulations (CCS)

The most important thing regarding this section of the exam is being prepared to use the soft­
ware. I cannot stress enough how important it is to practice the CCS format with the compact
disc that is sem with the USMLE information booklet when you register for the exam. If you
are not familiar wim this part oflhe exam, it doesn't matter how much medicine you know­
your score on this section will suffer. You can also visit the offiCial USMLE web site
(www.usmle.org),whichhassampleitemsaswelL ffyou don't have a computer, fmd some­
one's you can use. Plan to spend at least a few hOUTS getting comfonable \Vim all the features.
Try clicking on every possible button/option and get familiar with shon-culS (know that you
can type "CXR" instead of "perform chest x-ray" when trying to order a chest x-ray). You
never know when you might want to use a certain fearure, and familiarity with me program
will prevent time from being a major factor.

If you have a good reason for ordering a test, don't start any potentially risky treatment until
you have the results back:

EXAMPLE I: A man presents with severe chest pain and your main differential concerns
include a hean attack, unstable angina, and aortic dissection. You order an EKG and a

chest x-ray. If the EKG comes back with inverted T waves. don't start heparin or aspirin
before you gel the results of the chest x-ray, as the patient may have an aortic dissection
(Widened mediastinum on chest x-ray). and you have now increased the risk ofa life­
threatening hemorrhage.

EXAMPLE 2: A man presents wilh a classic transient ischemic attack and his neurologic
deficits have already started improving. You order a head cr just in case. Don't start as­

pirin thenpy until you gel Ihe results of the CT bad., as the patient may have an in­
tracranial hemorrhage.

Don't forget to order a pregnancy test on any reproductive age female before ordering any
treatments or tests that are potentially harmful to a fetus, such as teratogenic drugs or x-ray
tests.

If you feel confident mat you are giving the right treannem, give it a chance to work. The ex­

aminers may try to trick you into thinking you've made the wrong diagnosis.

EXAMPLE I: A man presents with classic depression. You prescribe fluoxetine. He calls the
next day to say he doesn't feel any better. Ofcourse he doesn't, be<:ause antidepressants take
1-4 weeks to work. Do nothing and ma.intain the patient's inilially scheduled follow-up
appointment.

EXAMPLE 2: A man has classic appendicitis. You order an appendectomy. Two hours after
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surgery, the mm says he is slill hurling. of course he is, he jusl had surgery (Lhough in Lhis
nse, you should consider incre-smg Lhe mm's pain mecJjc.uion dose).

Always make sure Ihe patiem has follow up, whether il is in 30 minutes or 3 months.

Consider giVing outpatient instructions as a wrinen order (e.g., write an order to "avoid aS4

pinn" for a patient whom you have finished treating for a gastrointestinal bleed). You'd be

amazed at some of the orders the softw'are can recognize (another reason practidng with the
software helps rremendously).

Don't forgel the basics: IV access, oxygen, EKG monitoring, pulse oximetry monitoring, IV

fluids, keeping the patient NPO or ordering a special diabetic diel, vital signs, repeat physical
exam, ask how the patiem is doing since the last time you saw him or her, the ABCs (airway,
breathing, circulation), and review the old chan if available (or even the current chart if you
can't remember what has happened in the 5 minutes since the case started).

Don't forget health maintenance. Example: If it is mentioned in the history and physical that a
woman hasn't had a Pap smear in 5 years, order one.

Stan every case with a complete history and phYSical exam, regardless of the chief complain!
or scenario.

Don't be afraid 10 order a consultation if you Irnow the condition would not be ueated by a
general physidan, but don't be surprised when the consultant says, "treat the patient as you
see fit." You may be the one performing an emergency abdOminal aortic aneurysm repair (just
write the order and it shall be done).

You never know how long the case will last. Don't get tOO frustrated if the case ends before
you've had a chance to do/order everything you wamed to. Alternatively, don't screw around
JUSt because you've made the diagnOSiS. The examiners may want to see how you manage a
condition after diagnosis.

When considering follow-up. think in terms of the real world. If somebody has osteouthrttis
and you make the diagnosis and give initial treatment, you may not need to see the patient for
3 or 6 months if there are no other active problems.

Don't forget to terminate orders that are no longer appropriate and always transfer the patient
to the proper level of care. As patients get better, discharge them or move them fromI~
the regular floor, stop their oxygen or IV lIuids. etc.
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Pediatrics

SCREENING AND PREVENTIVE CARE

Height, weight, blood prt>SSUTe. developmental/behavioral assessment, history/physiCAl examination.
and antidpouory guidance (cOl~ng/discussionabout age-appropriate concerns) should be done ~
every pediatric visit. Also. remember the follOWing:

1. MetJ.bolic/congenital disorders. All states screen for hypothyroidism and phenylketonuria at
birlh (must be done within the first month). Most states screen for galactosemia and sickle cell
disease.

~ CASE SCENARIO: A newborn screening test is positive for phen)'lkc!QDuria. What should you

~ Order a~innalory tes~ make sure that the screen gave you a true positive.

2. Anticipatory guidance. Keep the water heater < 11 D-120""Fj use car restraints; put the baby to
sleep on his or her back (on the side is a less desirable second choice) to help prevent sudden in­
fant death syndrome (SillS); do nOI use infant walkers. which cause injuries; walch out for small
objects that the baby may aspirate; do not give cow's milk before I year of age; introduce solid
foods gradually, starting at 6 months; supervise children in a bathtub or swimming pool; and keep
chemicals out of reach.

3. Height. weight. and head circumference. Head circumference (He) should be measured rou­
tinely in the flJ'st 2 years; height and weight should be measured routinely until adulthood. All
three are markers of general well-being. The pattern of growth along plotted growth curves tells
you more than any raw number. If a atient bas atwa s been low or high compared with peers,
the pattern is generally benign. If a child goes [rom a nonnal curve to an abnonn onJ:., e pa ­
tem is much more worrisome. The classic situation involves parents who bring in a child with de­
layed physical growth/puberty: you must know when to reassure them and when (0 investigate
further after looking at a ploued growth curve (see figure on next page).

Note: Increased HC may mean hydrocephalus or rumor; decreased HC may mean microcephaly
[rom toxoplasmosis, other infections [congenital syphilis and viruses]. rubdIa, £Yl-omegalovirus,
and herpes simplex virus (TQ!Q:I) infection or other congenital anomaly.

.. CASE SCENARIO: What should you suspect u the aU5e ofobesity? Obesity usually is due to
overeating and l<tel ofexercise. Less than 5% ofcues are due 10 organic causes (e.g.. Cush­
ing syndrome) .

.. CASE SCENARIO: What is the most common aU5e of fUiure 10 thrivel.Defmed u growth
below the 5th percentile for age. f;iiIu.re to thrive mosl commonly is due to~o1 or
functio~roblems(w<tlch forchiJd <tbuse or neglect). Org<tnicauses should have specific
clues to trigger your suspidon.
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Collstitution~l delay pauern of growth. Note how the child has .llready Staned to aldt up With
peers at age 12 and J3_ To make it more challenging. you could be shown the growth (hm ~I_

tern only up to the age of9 or 10 (hefon: c.ltch-up). In thIS cue. the esu.blishmem ofa stable pil_
tern ofsleady but low-pen:entile growth is suggestive. (From Brochen A Platinum Vignelle:s; Pe­
diatrics. Philadelphia. H.JJlley & Belfus. 2002, p 50, with pennission.)

4. Ht:aring and vision. HeMin" should be measured objectively at birm and at least every two yeus
starting at the age of 4- (unt~ late adolescence). Vision should be measured objectively every few
years starting at the age of3 years (until late aaolescence). Measure more often if history dictates.

Note: Check the red reflex at birth and routinely thereafter to detect congeU!!al cataracts (ciassic.llly
due to congenital rubella/TORCH or gaJaclosem,ia).gr retinoblastoma (causes leukocoria. or a red
reflex that becomes white).



Pediatrics

WHEN TO GIVE IN ROUTINE CASES

0-1, 1--4, and 6-18 months (3 doses)

2, 4, 6, 15-18 mOlllhs and 4-6 years (5 doses) plus
letanus booster (Td) every 10 years

2.4,6.12-15 months (4 doses)

2,4,6 months and 4-6 years (4 doses)
~

12-15 months and +-6 years (2 doses)
~

2,4,6,12-15months(4doses)

~

VACONE

Hepatitis B

Diphtheria, telanus, pertussis (OTP)../"

.....fJoemophilus rnflumlllt, lype b

Polio. inactivated(~

Meil.Sles, mumps, rubella~

..,1ncumococcus spp. (heptavalent)
Varicella
Ac:e><

./
.. CASE SCENA1lIO: Until what age is iI. "lazy eye" noIlThl.1? Consistent deviil.UQ.n ofODe eye is Dot

norrn..aJ il.t iI.Ily age.~en~of~r.emilY.¥ n:..:!~ ~til 3 months ofage.
After 3 months, reter to iI.Il op 0 agist to prevent amblyopia (seeopluha~.

.. CASE SCENARIO: Whil.l two clil.Ssic infectious diseil.S~ are associil.ted with acquired hearing

loss in children?~andr~tis...~.

5. Anemia. Routine scree.ning for anemia is now controversial and generally recommended only for
those with risk faClors for iron deficiency during infancy (e.g., pre~aturity, low b~th weight, use
ofco~lkbefore 12 months, poor distary intake). All infants except full-term infants who are
breastfed may be candidates for prophylactic iron supplements. Because baby fonnulas already
contain iron supplements, preterm breastfed infants are the only ones for whom you have to worry
about prescribing supplements. Menstruating adolescent females are also al risk for iron-detldency
anemia---<:onsider screening if given the option.

6. wd. Exposure to lead can cause neurologic damage ranging from mild learning disabilities or hy­
peractivity to mental retardation. Routine screening is now controversial and usually only recom­
mended for high-risk children (e.g., the child lives in old building and is a paint-chip eater or lives

lev-tl£ ?/P Idl.near a battery recycling plant). If the level is > 10 lNg/dl, clo~er f0!!sPv-up and int~ntion are
}AI needed. The best first course of action is tO~lOP the exposure~Lead chelation therapy may be needed

with(succime!Jor rumercaplosuccinic aCid((DMSA)jif exposure stoppage fails ..

7. Fluoride. Most children need no supplementation because fluoride is in most tap water. Supple­
mentation is necessary in the first few years of life if water is inadequately fluoridated (primarily
in rural areas). Too much fluoride can cause mottled bones and teeth. The fust dentist appoiD..t­
ment should be. advised by the time the child is 3 years old.

8. Vitamin D. Most recommend supplementation only if the infant is at high risk (e.g., because of
inadequate maternal vitamin 0 intake. little sunlight exposure and/or dark skin, or exclUSive
breastfeeding beyond 6 months of age). Start supplements by 6 months. Formula-fed infants are
not at risk because formulas contains vitamin 0 supplements.

9. Tuberculosis (Tb). Do not screen for tuberculosis unless there aI'e risk factors or symptoms. Screen
Ta, Jf f'he. c.hZ,d annually at any age if risk factors are present (e.g., lilY infection, jncarceration). If the only risk
".., lor) 0. hl h n .... ll:. factor is that the child lives in a hi h-risk area or js the offspring of an immigrant, screen once at

l> 1B)Years of age and once at /1 1-16 years of age.
lln/lI $ ~

CI"C.e.t'\ 10. Urinalysis. Controversial, but some recommend routinely in children at the age of 5. Screening-.y,.. 1I-16u,..
I ;J urinalysis can help detect sexually transmitted diseases in sexually active adolescents.

11. Immunizations

• A routine immunization schedule for healthy children with no specific risk factors follows:
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WHEN TO GIVE IN ROUTINE CASES

0-1, 1--4, and 6-18 months (3 doses)

2, 4, 6, 15-18 mOlllhs and 4-6 years (5 doses) plus
letanus booster (Td) every 10 years

2.4,6.12-15 months (4 doses)

2,4,6 months and 4-6 years (4 doses)
~

12-15 months and +-6 years (2 doses)
~

2,4,6,12-15months(4doses)

~

VACONE

Hepatitis B

Diphtheria, telanus, pertussis (OTP)../"

.....fJoemophilus rnflumlllt, lype b

Polio. inactivated(~

Meil.Sles, mumps, rubella~

..,1ncumococcus spp. (heptavalent)
Varicella
Ac:e><

./
.. CASE SCENA1lIO: Until what age is iI. "lazy eye" noIlThl.1? Consistent deviil.UQ.n ofODe eye is Dot

norrn..aJ il.t iI.Ily age.~en~of~r.emilY.¥ n:..:!~ ~til 3 months ofage.
After 3 months, reter to iI.Il op 0 agist to prevent amblyopia (seeopluha~.

.. CASE SCENARIO: Whil.l two clil.Ssic infectious diseil.S~ are associil.ted with acquired hearing

loss in children?~andr~tis...~.

5. Anemia. Routine scree.ning for anemia is now controversial and generally recommended only for
those with risk faClors for iron deficiency during infancy (e.g., pre~aturity, low b~th weight, use
ofco~lkbefore 12 months, poor distary intake). All infants except full-term infants who are
breastfed may be candidates for prophylactic iron supplements. Because baby fonnulas already
contain iron supplements, preterm breastfed infants are the only ones for whom you have to worry
about prescribing supplements. Menstruating adolescent females are also al risk for iron-detldency
anemia---<:onsider screening if given the option.

6. wd. Exposure to lead can cause neurologic damage ranging from mild learning disabilities or hy­
peractivity to mental retardation. Routine screening is now controversial and usually only recom­
mended for high-risk children (e.g., the child lives in old building and is a paint-chip eater or lives

lev-tl£ ?/P Idl.near a battery recycling plant). If the level is > 10 lNg/dl, clo~er f0!!sPv-up and int~ntion are
}AI needed. The best first course of action is tO~lOP the exposure~Lead chelation therapy may be needed

with(succime!Jor rumercaplosuccinic aCid((DMSA)jif exposure stoppage fails ..

7. Fluoride. Most children need no supplementation because fluoride is in most tap water. Supple­
mentation is necessary in the first few years of life if water is inadequately fluoridated (primarily
in rural areas). Too much fluoride can cause mottled bones and teeth. The fust dentist appoiD..t­
ment should be. advised by the time the child is 3 years old.

8. Vitamin D. Most recommend supplementation only if the infant is at high risk (e.g., because of
inadequate maternal vitamin 0 intake. little sunlight exposure and/or dark skin, or exclUSive
breastfeeding beyond 6 months of age). Start supplements by 6 months. Formula-fed infants are
not at risk because formulas contains vitamin 0 supplements.

9. Tuberculosis (Tb). Do not screen for tuberculosis unless there aI'e risk factors or symptoms. Screen
Ta, Jf f'he. c.hZ,d annually at any age if risk factors are present (e.g., lilY infection, jncarceration). If the only risk
".., lor) 0. hl h n .... ll:. factor is that the child lives in a hi h-risk area or js the offspring of an immigrant, screen once at

l> 1B)Years of age and once at /1 1-16 years of age.
lln/lI $ ~

CI"C.e.t'\ 10. Urinalysis. Controversial, but some recommend routinely in children at the age of 5. Screening-.y,.. 1I-16u,..
I ;J urinalysis can help detect sexually transmitted diseases in sexually active adolescents.

11. Immunizations

• A routine immunization schedule for healthy children with no specific risk factors follows:
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• Information about comraindications and special patient populations

VACCINE

Hepatitis B
~

IFV./

VaricellV

Influenza.........

Pneumococcus spp......-

INFANTS

WHO SHOUlD flICEIVEAND/OR. CONT1lAINDICAnONS

Avoid in children with anaphylactic reaction to eggs or neomycin; avoid in those with immuno­
defldency other than HIV/ AIDS

Give first dose at biflh with hepUitis 8 immune globulin if mother has active hepatitis 8

Avoid in children with anaphylaxis to neomycin or streptomycin

Avoid in children with immunodeficiency or anaphylaxis to neomycin

Give to children> 6 months old with immunodefidency. severe heart/lung disease. or on chronic
<lSl!..irin therapy (to prevent Reye syndrome) ..."..

Give to children> 2 years old who have.?Ot been vaccinated if they have immunodefidency ofany
k~. are asplenic. or l~'k splenic function (sickle cell disease)

.. CASE SCENARIO: What routine screening tests should be performed in sexually active fe­
male pediatric patients? Annual Papanicolaou smear and &.onorrhe~.Ichlamyd.iaCUlture. cUl­
Wre in bOys is more comroversia1 because they do not get pelvic inflammatory d.isea.se and
become sterile. but they can infe<:t girls.

... CASE SCENA.RIO; What clinical scenario should prompt you to screen for urinary tract mal­
formations? How should screening be done~ Scrttn after a urinary tnct infe<:tion (UTI) in

boys < 6 years old rod after a second UTI in girls < 6 years old. A voidiDg cystoarttIuogntm
and renal ull1GSOU11d I.;e commonly performed for screening. Some recOmmend screening in

girls < 6 years old after the first UTI.

Apgar score. The Apgar score is commonly done a0n~utes.Do nOt wait until the I-minute
mark to evaluate the baby because you may have to suction or intubate the bahy 5 seconds after deliv­
ery. The scale consists of five categories with a maximum score of 2 points per category, for a maxi­

mum total of 10 points. Resuscitation and close monitoring are usually performed until the child ets a
score greater than 7 or goes to the intensive care unit (see ta e ow.

Umbilical cord. Check the umbilical cord at birth for two arteries. one vein, and absence of the ura­

chus. Ifonly one umbilica.l arteqis present. consider the possibility of congcrutal renaJ maJformations.

Caput succedaneum is diffuse swelling/edenu of the scalp at birth that~ the midline: and is benign.
C~sUb~ges that are sharply limited by sutures and do Dot cross the: mid+
~f'. Both result from birth tr~a.Cephalhematomas are usually benign and self·resolving but in rare cases
may indicate an underlying skull fracture. Consider ordering an x-ray: or cr scan to rule out a fracture .. ~.

NUMBER OF POINTS

PAl\AMETER

Hean rille

Respiratory effort

Muscle tone

Color

Reflex irritability·

o

Absem

None

limp

Polle. blue

None

< 100

Slow. weak cry

Some flexion ofextremities

Pink body, blue extremities

Grimace

2

>100

Good. strong cry

Active motion

Completely pink

Grimace and strong cry/cough/sneeze

• Done by che<:king the response to stimulation of the sole of foot or a a.theter put in the nose.
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Cavernous bem.angioma. First m..>ticed a few days after birth. the tumor increases in size after birth and
then gradually resolves within the first few years. The best initial treatment is}o do nothing and observe
at rolIow-up.

R~l ~rtPW'Tbe .anterior fontanelle usually closesb~ monthS)A large anterior fontanelle or delayed closure may
~ u '.....-I~indicate hypoLbyroidism, hydrouphalus, rickets or intrauterine growth retardation (IUGR).
~wr ~ ~ ~ /
"'j!uL.,R. Moro and pilinu grasp reflexes usually disappear by 6 months.

MILESTONES AND MISCELLANEOUS ISSUES

There are (ons of milestones, but only the commonly tested ones are listed below. The exact age is not as
important as the overall pattern when you are looking for dysfW1ctional development. When in doubt, use
a fonnal developmental test. The following table gives rough a\'eTage ages when milestones are achieved:

MlUSTONE AGE· MILESTONE AGE'

SocWsmile 1-1 months Volunwy grasp with vOlunJif release ymonths
Cooing sounds 2-4 months Wav~ "bye-bye.. 10 months
While prone, lifts head up 900 3-4 months ~~n anxiery_ I.L-IS months

~ -
Rolls front to back +-S momhs Walks without help 13 momhs
Voluntary grasp (no releasey j.Jnonths Can build tower of 2 cubes 13-IS months

~ ~ Understands l~step commands (no gesture) 15 months
Sits with no suppon 7 months Good use ofcup and spoon 15~18 months

Pulls to stand 9 months Runs well 2 y"'"
PLtys pu-a-ale 9-10 months Can build lower of 6 cubes 2 y"'"
F"lrsr. words 9-12 months Ti~ sboeh.c~ 5 y"'"
Imitoites others' sounds 9-12 months

• Remember that the age ofa premature patient is reduced in the first 2 years in assessments of development (e.g .. a pre~

re . d born after 6 months' estation will have 3 months subtracted from his or her cbronolo ic a e; therefore.
when 9 months old. the in ant is expeCt to pe onn only at the 6-momh-old level).

Tanner St3.g~. S(~ge 1 is preadolescent; stage V is adult. blcreasing stages are assigned for testicular md
penile growth in males md for breast growth in females: both also use pubic hair development. Avenge
age of pubeny (when the patient fIrst changes from stage I starns) is~ars ~usually with tts~

r,jcu1ar mJalJlemmt as the fIrst event, and [Q})years in\girls) usually with)rtaSt devdopmcn( as the flTSt event.

Delayed puberty occurs when there is no testicular enlargement in boys by the age of 14 years and no
breast~pment or pubic h~irls by the ageof 13 years. It is usually caused by a conslitutionaJ delay,
which is a nonnal variant. Parents often have a similar history. and the gro\vt:h curve lags behind peers of
the same age but is consistent. Delayed puberty is rarely due to primary testicular failure (e.g., Klind'dter
~me. cryptorchidism. history ofchemothenpy. gonadal dysgenesis) or ovarian failure (e.g., Twnersyn­
drome. gonadal dysgenesis): it also is rarely due to hypothalamic/pituitary defect such as a rumor.

Precocious puberty is usually idiopathic. Rare causes include M"cCune-Alltrighf syndrome (cafe-all-Jajl
spots, fi~rous dysplasia and precocious puberty in girls),o~ (granulosa cell or theca-cell,
WIiTa:J. can secrete estrogen), testicular tumors (Leydig-cell, which can secrete testosterone), central ner-

';;=:;':~;;';'-';:'i~=';;~ ~vous system NS di~r tr~e.g., pineal gland or hypothalamus affected). adrenal neoplasm,
a d congen.itaJ adr hyperplasia (in bo~sually3.1 ~hydroxylase deficien~ in girls, causes ambiguous
geni~a). ost patients with uncorrectable, idiopathic precocious puberty are given long-acting
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gonodotropin~releasing hormone (GnRH) agonisrs to suppress progression of puberty and thus prevent pre~

mature epiphyseal closure.

The most common cause of nose-bleed in children is trauma (often nose-picking), but watch for a pos~

sible rumor (nasopharyngeal angiofibroma-adolescent boys with no trauma/blood dyscrasia and recurrent

nose~bleedsand/or obstruction), leukemia (from pancytopenia, often associated with fever and anemia),

and other causes of thrombocytopenia such as idiopathic thrombocytopenic purpura (ITP) and he~

molytic uremic syndrome (HUS).

. _ Sickle cell disease (SCD). A blood smear gives it away-I~kfor a high percentage of reticulocytes also.
t rd.c.wOctlUA ~SCD is seen almost always in blacks (8% are heterozygotes in U.S.). Watch for the classic manifestations

ofSCD: aplastic crises due to pon'ovints 819 infection; bone pain due to microinfarcts (often avascular
necrosis of the femoral head);<tenal papillcuy neaosis; splenic sequestration crisis; outosplenectomy;' often ac·

companied by increased infections with encapsulated organisms (give pneumococcal vaccine); acute chest

syndrome, which mimics pneumonia; pigment cholelithiasis~ priapism; and stroke. Diagnosis is made by

hemoglobin electrophoresis. Screening is done at birth, but remember that symptoms usually do nOI

begin until around 6 months ofage because of the lack ofadult hemoglobin production. Treal with pro­
phylactic penicillin, which is started as soon as the dia nasis is made and continued until a e S years;

proper vaccination, including pneumococcal vaccine; folate supplementation; ear tred 'nfec­

~; .and proper hydrdtio~.

Note: Sickle "crisis" is severe pa.in in various sites due to dcute red blood cell (RBC) Sickling. Treat

with oxygen, lots of intravenous fluid (M). and analgesics. Do not be afraid to use narcotics for

pain. Consider transfusions ifSymploms and/or findings are severe.

~ CASE SCENARIO: A woman is wuching her neighbor's I-year~old, African~Americanchild
and brings her in for sudden, symmetric swelling and redness oflhe hands and feet that de­
velop over a few hours. The child is very irritable. The woman thinks that the.re may be a
family history of aneroiil.. The child looks pale. What syndrome does the child probably
have? "Eland-foot" syndrome. or dGctytitis. a classic mmifesution of sickle cell di~ in

young children.

dassic kidney/he:matologic disordus:

HUS HSI'

Most common age Children Children

Previous infection Diarrhtil. (E. coli) URI

ROC count Low Nonnal

Platelet count Low Normal

Peripheral smear Hemolysis Nonnal

Kidney manifestations ARF. hematuria Hematuria

Trtil.mtent Supportive* Supporti\'e*

Key differential points Age, diarrhea ./Rash. abdominal pain,
arthritis, melena

Young aduhs

None

Low

Low

Hemolysis

ARF. proteinuria

Plasmapheresis,
NSAIo.
J5O"'fiOt give plateletsl

eNS sPanges, aj-e

ITP

Children or il.dullS

Viral (especially children)

Nonnal

Low

Normal

None

Steroids. splenectomy if
medication fails"

Antiplatelet antibodies

HUS - hemolytic uremic syndrome, IISP - Henoch-Schonlein purpura, TrP - thrombotic thrombocytopenic purpura,
ITP = idiopathic thrombocytopenic; purpura., URI = upper respiratory infection, ARF = acute renal failure, NSAIDs = non­
steroidal anti.inflammatOry drugs, CNS = cenrnJ nervous system, ROC = red blood cell.

*In HUS and HSP, paienlS may need dialysis and transfusions.

lDo not give platelet transfusions to patients with TIP because they may form clots.

#Give steroids only if patient is symptomatic (bleeding) or counts fall to dangerous levels « 2Q-40,OOO/IJ,I).



PEDIATRIC CARDIOLOGY

."""
PDA

VSD

AID

TO'

CofA

Congenital heart defects. The following table provides a general description ofseveral congenital heart
defects:

SYMPTOM, TREATMENT, AND OTHER INFORMATION

Constant, machine-like murmur in upper left sternal border: dyspnea and possible CHF: close PDA with in·
domethacin (surgery is required if this approacb fails): keep open with prostaglandin El : associated with
congenital rubella and high altitudes.

Holosystolic mwmur next to slernwn; most VSDs resolve on their own; most common congeniral hean defect.

~~tic_un~~: fIXed, split 52 and palpitations; most ASDs do nO! require correction (~nless

mey Meve~ - -

Consists offoUT oUlomalies: <I) VSD, (2) right ventricular hypertrophy, (3) pulmonary stenosis, and (4)
overriding aona. Most common cyanotic congenital hean defect: loaf for "Ie," spells (squatting afler
exertion).

Upper extremity hypertension only, radiofemoral delay, syslOlic murmur heard over mid-upper back, rib
notching on x-ray; associated with Turner syndrome.

$-«loLl\e...~
j (J"<.J- rn..J:ltA.-.-

PDA = patent ductus arteriosus, VSD = ventral septal defect, ASD = atrial septal defect, TOF = tetralogy of Fallot. C of
A = coarctation of aona, CHF = congestive hean failure.

Note: Endocarditis prophylaxis is required for aU of the cardiac defects listed in the table exceptfuymp-l
ttorm..bc. secundwn-type ..mil se.ptal def~80% of ASDs).

Remember that a heart rate over 100 beats/min may be nomlal in pediatric patients (up to age 10).

In patients with a VSD. think about the possibility of fnaJ a.Icohol syndrome. TORCH syndrome. or Down
syndrom.. --rAD

.. CASE SCENAJUO: A 17-year-old male athlete with a family hislOry ofsudden death at an early
age collapses suddenly during a basketball game. What condition should you consider? Hy­
pertrophic obstructive cardiomyopathy. Treat with beta blockers to give the heart more t~e
10 fill. and consider a pacemaker. Positive inotropic agents (e.g .. digoxin). diuretics, and
vasodilators Me comu.indicated, bec<luse they m<lke things worse.

Remember that in the fetal circulation oxygen conteLll is highest in the umbilical vein and lowest in the
umbilical arteries. In addition, oxygen content is higher in blood going to the upper extremities than in

blood going to the lower extremiIjcs_

Circulation changes with the tranSition from intrauterine to extrauterine life. First breaths innate the
lungs and cause decreased pulmonary vascular resistance. which increases blood now to the pulmonary
arteries. This and the clamping of the cord increase left-sided heart pressures. which functionally closes
the foramen ovale. lnfreased oxygen concentration shuts off prostaglandin production in the ductus ar­

teriosus, causing gradual closure.

.. CASE SCENARIO: A child has twO episodes of dizziness, dyspnea, or passing ou! after play-~

J ~g, then is fine and has no other symptoms. You ilre shown an EKG taken whUe the chilc!,
has no symptoms. What should you look for on the EKG to make the diagnosis? The della
wave ofWolff-Parlcinson-Whitt syndrome. The symplOrns probably were caused by transien~~

rhythmias via accessory pathways.

PEDIATRIC GASTROENTEROLOGY

Gastrointestinal malformations in children. Each ofme following gastToimestinal (GI) conditions (see

table) must be treated witl(S"urgical rep§
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NAME PRESENTING AGE VOMJT DESClUPTION

p~ {02mo) Nonbilious. projectile

Duodenal atresia 0-1 wk Bilious
~

Tr~geal ~2-",k Food regurgitation
fistula* ~

~

Hirschsprung 0-2 yr Feculem
disease-AnaJ)ltresia 0.;;.1 wk Late, feculent

~ 0/' wk

FINDINGS/KEY WORDS

M » F; palpable olive-shaped mass in epigasrriurn,
low chl~e, low ~ssium. meta~ alkalosis
"Double-bubble" sign, Down syndrome

R~rycomprom~with feeding, aspytion
pnewn~a: cannOt thread nasogastrlc rube past
esophagus; stomach distended by air

=
Abdominal distention, obstipation; no ganglia seen
on rectal biopsy, M » F

Detected on initial exam in nursery; M » F

CEn~~~.reJ~ cannot
passnasogastiTc: tuDe-through nose

* Most common variant (85% of cases) has esophageal atresia with a fIstula from bronchus to distal esophagus (which ex­
plaim gastriC distention, because each breath transmits air to GI tract). Be able to recognize a sketch of this mOSI conunon
variant (see figure). A classic chest x-ray shows the nasogastric mbe coiled in theesqp~with a large, air-filled stomach.

ESOf'H.o.GE.I.l TIIJICHEO
...TRESI... WITH ESOPHAQU,l
PIl()~llAAL,t,HO FiSTULA
OIST... L FISTUlA

«< l'lOj (s..)

ESOPHAGOl
...Tflf.51...

WITH DlST l
FISTIIU.
(IS")

ESOf'H..a.£"'l ESOPH..a.£...l
...TRESl... ...Tflf.Sl.O.

WITH PAO~"''''l
FlSTlll....

(~1,.) «<'''j

11 III
I I

Types of tracheoesophageal anomalies and their
presenting symptoms complexes. (From lames
EC. Corry RI. Perry JF: Principles ofBas.ic Sutgica.l
Practice, Philadelphia. Hanley & Belfus. 1987.
with permission.)

A. B.
Io.spltMIon of ..INo
..... go..,l< Kid.

s..... ""'I""""".... inju....

Other pediatric GI conditions are listed in the table below.

NAME PRESENTING AGE VOMIT FINDINGS/KEY WORDS

~n 4moto2yr
~ Currant-jelly stools (blood and mucus); palpable sausage-like

mass; treat with air or barium enema (gives diagnosis and

~
I~S)

J N~rot~ing Bi~ Premarure infants; f~. rectal~g, air ~welwall; trY!
enterocolitis with~ status, orogas~ rube. intravenousJ1utds, antibiO~-Meconium ileus 0-2 wk F.wJ1ent, l~e CystiC fibrosis manifestation (as is recta! prolapse)/,

J Midgut volvulus 0-2 yr Bili~ Sudden onset of pain, distention, rectal bleeding, p'eritonitis,

'" '" 'I,)o'bird's beak" in sri1aTI bowel (Ilot large bowel, as in adults)
on contrast study; treat with surgery

Meckel 0-2 yr Varies Rule of2s~ Gj..ulceration/bleediflg: use Meckel) scan [Q

diverticulum detect: treat with surgery

JStrangulated herma. Any age Bilious Physical exam detects bowel loops in the inguinal canal

NPO = nothing by mouth.

Rule of 25:3% of population affected (most common GI tract abnormality-remnant of the omphalomesemeric duct), ~
inches)png, within 1feet of ileocolic junction. presents in the first 2 years of life. Meckel diverticulum can cause GI bleed­
ing, imuss~ption. obstru>Pon, and/or vol'lUlus.



The tteatment for uncoDjugaced hyperbilirubinemia that persists. rises above 15 mg/dl. or rises
rapidry (ibo(~i.e.. UV Ii ht exposure) to cooven the unconjugated bilirubin to a wate:r:soluble
form..-that can be excreted. The last reson x an e trans usion Do not choose this option uDless the
level ofunconjugated bilirubin is > 20 mg/dl and p'hototherapy has failed,

Any infant born to a mOlher with active hepatitis B should receive the first immunizati~hot and ~he­

patitis B immune gy,pulin at birth.

Diaphngmatic hernia is more common on the left side (Bochdalehy~) and affects boys more often than
girls. Bowel herniates into the thorax. which compresses and impedes lung development (pulmonary hy­
JX)plasia results). Patients present with respiratory distress and have bowel sounds in the chest and bowel
loops in the thorax on chest x-ray. Treat surgicilly. Prognosis related to lung development, not the hernia

Omphalocele vs. gastroschisis. Omphalocele is in the midline, the sac contains multiple abdominal or­
gans, the umbilical ring is absent, and other anomalies are common. Gastroschisis is to the right of the mid­
line, only small bowel is exposed (there is no true hernia sac), the umbilical ring is present, and other
anomalies are rare.

Pediatrics

:E!~~-Scho~'p~un.may present with GI bleeding and abdominal pain. Look for history ofup­
per respiratory or GI infection. characteristic rash on Iowa extremities and buttocks. swelling in hands and feet.
arthritis. and hematuria or proteinuria. Treat supJX)rtively.
~

Children develop nausea. vomiting. and/or diarrhea with any systemic illness more commonly than adults.

Children can develop inflammatory bowel disease (180) or irritable bowel syndrome (IBS) and often
have GI complaints with anxiery or psychiatric problems (e.g .. separation anxiety, dislike of school. depres­
sion. child abuse).

Neonatal jaundice may be physiologic or pathologic. The nrst step is to measure tOtal. direct, and in­
direct bilirubin. The main concern is kem.ietmts, which is due to high levels of #'conjugated bilirubin
with subsequent deposit into the basal ganglia.---watch for poor feeding, seizures. flaCcidity, opisthotonos
(muscular spasm that results in spine heeling, with body resting on heels and head), and/or apnea to
accompany severe jaundice.

1. Physiologic jaundice is seen in 50% of normal infants and is even more common in premature
","'1"'1"\1 infants. Symptoms start(Haoys after birtb. Bilirubin is mostly unconjugated. In full-term infants,
4,/{;'~ bilirubin should be less~ 12 mg/dl, peak,!t day 2-5, and return to normal by 2 weeks. In pre-
-~h.t.rc mature infants. the bilirubin should be less than 15 mg/dl and return tQ Donnal by 3 weeks.

l~tD. 2. Pathologic jaundice:. Bilirubin levels are higher than normal and continue to rise or fail to de-
crease appropriately. Any jaundice present at birth is pathologic. The differential diagnosis includes the
follOWing:

• Breast milk jaundice is seen in breastfed infants with peak bilirubin levels of 0-20 m Idl at
2-3 weeks of age. Treat wil.h tern rar cessation ofbreasueedin switch to bottle until 'aun-

~
• Illness. ln~on or ~is. hypo~oidism.live:rjPSult. cysticJ.lbrosis. and omer ~ssesmay

prolong neonatal jaundice and lower me threshold for kernicterus. The point to remember is
that the oun est. sick t infants are at reatest risk for h rbilirubinemia and kernicterus.

• Hemolysis due to Rh incompatibility or congenital red cell diseases in the !:!.oonatal period. Look for
anemia, peripheral smear abnormalities. family history. and higher levels of unconjugated bilirubin.

• Metabolic. Criggler-Nailar disease causes severe unconjugated hyperbilirubinemia. and Gilbert dis­
ease causes mild unconjugated hyperbilirubinemia. Rotor and Dubin·Johnson diseases cause con-
~ilirubinemia. ......-..r-

• iliatreSiiay be seen in fuJl·term infants wi clay or a -colored. s(Qols d high-con­
jugated. bilirubin. Treat with surgery.

• Medications. Ayoid sulfa drugs in neonates; they disRlace bilirubin from albumin and may predpi~

t~te kernicterus.
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PEDIATRIC GYNECOLOGY

Ambiguous genitalia. Look for adrenogenital syndrome/congenital
adrenal hyperplasia (2 I-hydroxylase deficiency in 90% of cases). Patients
are usually female; boys with the disease experience precocious sex­
ual development. Neonates with 2 I-hydroxylase deficiency rapidly
develop salt-wasting (low sodium), hrperkalemia, hypott'JISion, and ele­
vated 17 -hydroxyProgesterone. Treat with sreroiOs ancLintravenous
~mmediately to prevent death. Any child with ambiguous gen­
it~ia (see figure) should not be assigned a sex until the work-up is
complete and a karyotype is done.

• CASE SCENARIO: What does a female child with a "bunch of
grapes" (vesicles) protTuding from the vagina have? Sarcoma
botryoides, a malignancy.

Premature/precocious puberty is usually idiopathic. but may be
caused by a hormone-secreting tumor or eNS disorder, both of which
must be ruJed out. By definition, the patient must be younger than 8
years (9 years for boys). Treat the underlying cause, or, jfthe case is
idiopathic. [feat with a gonadotropin-releasing hormone (GnRH) anaJog to
prevent premature epiphyseal closure and arrest or reverse puberty
umil an appropriate age.

• CASE SCENARIO: A mother brings in her 1O~year-old daughter and is concerned because the

child has just had her frrst period. What is the correct treatment? Reassurance only, because
this is normal.

Ambiguous genitalia in a newborn infant with
congential adrenal hyperplasia. (From Resnick
MJ. Novick AC; Urology Secrets. 2nd ed.
Philadelphia. Hanley & Belfus, 1999, with per­
mis~ion.)_

Vaginitis/discharge. Most cases of vaginitis or discllarge are nonspecific or physiologic, but, on the
boards, look for foreign body, sexual abuse (especially with sexually transmillcd djsease fmdings), or~­
~ as a presentation of diabetes (check serum and/or mine 2lucose in this case).

Vaginal bleeding in the neonate s usually physiologic from maternal estrogen withdrawal and resolves
s oillaneolls! within a w s.

PEDIATRIC IMMUNOLOGY

Primary immunodeficiencies are rare. Your job is simply to recognize the classic case presentations:

Y"IgA deficiency is tlle most COlTUTIon primary immunodeficiency. Look for recurrent respiratory
and GI infections. IgA levels are low.

• CASE SCENARIO: What therapy should £.e avoided in patients with IgA deficiency? ..1m;.
munoglobulins, which may cause anaphylaXis due to anli-IgA anlibodies. If a patienl devel­
ops anaphylaxis after immunoglobulin exposure, think about a possible IgA deficiency.

2. X-linked agammaglobulinemia (Bruton aganunaglobulinemia) is an X-linked recessive disor-
./

der tllat affects males. It is characterized by low or absent B cells and infections that begin after 6
months when maternal antibodies disappear. Look for recurrent lung or sinus infections with Strep­
tococcus and Hemophilus spp.

/. DiGeorge syndrome is caused by hypoplasia of third and founh pharyngeal pouches. Look for
hypocalcemia or tetany (from absent paratllyroids) in the first 24-48 hours of life. along with an ab­
sent or hypoplastic thymus. Congenital hean defects are common.

'{JJ Severe combined immunodeficiency may be autosomal recessive or ~-linked.Many cases are due
to ad.enosine deaminase deficiency (autosomal receSSive). Patients have B- and T-cell defects and
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severe infections in the first few months of life. Cutaneous anergy usually is present. The thymus
and Jy:mph.:nodes may be absent or hypoplastic.

@Wiskott-Aldricbdeficiency is an X-linke<lr:ecessive disorder thal affects males. look for the clas­
sic triad: eczema, thrombocytopmia (bleeding), and rmurou infections (usually respiratory).

@ChrOnic granulomatous disease is usually a.n X-linked recessive disorder that affects males. In­
fections with calalase-positive organisms (e.g., S. QUrM, PstUdomonas spp.) are common. The diag­
nosis is clinched when deficient nitroblue tttrazolium dye reduction by granulocytes is present (a test that

I
measures the respiratory burst, which these patients lack). ~g'f". "Q:""'" I!> ~~ 1M hili ~Ched.iak-Higuhi syndrome ;.s usually autosomal recessive. Look for giant granules in-neu-

frl n h-0r uophils and associated ocWocutaneous albinism. The syndrome is caused by a q.efect in micrombule

~JOt-vf~~ihtsro eolymerization.

8. CompleD1ent deficiencies (factors C5 through C9) cause r«UJTOU neisserial infections. Specific com­
plement components are low.

CY~ucocutaneouscandidiasis is a cellular immunodeficiency specific for Candido spp. Pa­
tients have thrush; candidal infections of the scalp. skin, and nails; and anergy to Candido spp. with
skin testing. The condition often is associated with hypothyroidism; the rest of immune function
is intact.

~ - ~U"Y) 10. Hyper-fgE syndrome Ooh-Buckley syndrome) is characterized by recurrent st'aphylococcal in·
7evt"t \ f-t..~fections (especially of the skin). IgA levels are extremely high. Patients commonly have fair skin,

V~~.......... red hair, and eczema,

PEDIATRIC INFECTIOUS DISEASE

Otitis media most commonly is due to S~reptoc~pnrumoniae, Hotrnoph~ influenzoe, and Morox~cQtarrhoJjs.

Manipulation of the auricle produces no pain, but the patient has earache, fever, nausea/vomiting, and
erythematous and bulging rympanit membrane (light reflex and landmarks are difficult to see). Complica­
tions include tympanic membrane perforation (bloody or purulent discharge), mastoiditis (fluctuation
and inflammation over mastoid process 2 weeks after otitis), labyril).thitis, palsies of cranial nerves VII
and VllI, meningitis/cerebral abscess, venous thrombosis, and chronic otitis media. Chronic otitis me­
dia may lead to permanent perfocuion ofeardrum, and patients may develop cholesteatomas with mar­
ginal perforations (treat with surgical excision). Treat otitis with antibiotics (amoxicUlin, second·
generation cephalosporin such as cef~oxime, or trimethoprim,;.sulfamethoxazole) to avoid these
complications. '" molC.) e-e..(iU"O-x.:rnL... T,..,P I~ o.z.

• Recurrent otitis mediOl is a common pediatric clinical problem (as well as prolonged secretory
otitis, a result of incompletely resolved otitis) and can cause hearing loss wilh re:su.ltant developmental
problems (spe.;.t=h, cogniti&ullct'ions). Treat with prophylaqic amibiQtics<Iympanostom}?t~es

are also used, butEe now controversial. Adenoidectomy is thought to help in some cases by pre­
venting blockage of the eustachian tubes. although some screen girls < 6 after the first UTI.

Urinary tract infection (UTI). In children less than 5 years old, UTI is a cause for concern because it

may be the presenting symptom of a urinary aaa malformation. The most common examples are ~~
coureteral reflux (males and females) and posterior urethral valves (males). Order a rena~und
and avo~m to evaluate any boy under 6 years of age with a UTI and any girl un­
der 6 with a second UTI or pyelonephritis.

Meningitis. The highest incidence of meningitis is seen in neonates; the majority of cases are seen in
children younger than 2 years. Deciding when to do a lumbar puncture is difficult, because patients of­
ten do not have classic physical findings (Kemig and Brudzinski signs). look for lethargy, fever or hy­
pothennia, poor muscle tOne, bulging fontaneUe, vomit'ing, photophobia, altered consciousness, and signs of
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generalized sepsis (hypotension, jaundice, respiratory distress). Seizures also may be seen, but remem­
ber simple febrile seizures if the patient is between 5 months and 6 years old and has a fever> 102° F
in the absence of other signs of meningitis. Do not wait to stan treatment (Le., antibiotics and IV fluids) if

patients are doing poorly, even if you can'l get an immediate lumbar puncture (treatment more im­
portant than precise diagnosis in this case, which is rare on the boards) .

• Mumps and measles are now rare causes of aseptic (nonbacterial or cuhure-negative) meningi­
tis. The best prevention is immunization.

• Watch for herpes encephalitis if the mother has herpes simplex virus (HSV) genitallesioDS<l:1 d&­
livery. In older children and adults, herpes encephalitis is due to HSV-I (versus HSV-ll in

neonales) and those affected will have temporallobf: abnormalities on a head (1 scan or MRI. Give
acyclovir.-

See neurology section for cerebtospinal fluid (CSF) fmdings in meningitis.

.. CASE SCENARIO: A child has high fever, photophobia, vomiting, poor muscle tone, and al­
tered level ofconsciousness. Vital signs include hypotension and tachycvdia. Which should
you do fust--give antibiotics and IV fluids or t>t:rform lumbar puncturt:? Give antibiotics
amt IV fluids first. Empirical treatment may save the child's life, Olfld delaying therapy is in­

appropriate, especially with new direct antigen tests thou make CSF culture less important.

.. CASE SCENARIO: A child recovers from Ol bout of meningitis afler antibiotics. WhOlt does the
child need as part of routine follow up? Formal heving evaluation to ched: for heving loss,
!.he most common sequela of meningitis. Other sequelae include\vision loss, mentOl] rel~­

~, mowr deficits/paresis. epilem and learning/behavioral disordC!S.

.. CASE SCENARIO: A child develops meningitis, and 'lnlibiotics are given. The direct antigen
test is positive for Ndsstrio mmingilidis: Wh'll do you need to do other than take care of the
chiJd~ Give all the child's close contacts Olfllibiotic prophyluis (ri!dIll.pin, cef~, or
d.E.ro~Jin",duhs] usually give~). ~

Infectious rAShes are seen mOst often in children. Only supportive treatment is needed unless otherwise

specified.

1. Measles (rubeola). Look for a reason for the patient not to be immunized. KopJik spors (tiny white
spots on buccal mucosa) are seen 3 days after high fever, cough, runny nose, and conjtillctivitis/
photophobia. On the following day, a maculopapular tash begins on the head and neck and spreads
~wnward to cover the trunk (head-to-loe progression). Complications include pneumonia ("giant­

cell" pneumonia, especially in very young and immunocompromised patients), otitis media, and en·
cephalitis (either an acute fonn or SUOOWlt sckrosing pantnuphalitis, which usually occurs years later).

2. Rubella (Guman measles) is mOSI importanl because of infection in pregnant mothers. $oem
and immunize any woman of reproductive age before she becomes pregnant. Rubella is milder
than measles, with low fever, malaise, and tender swelling of the suboccipital and postauricuJor nodes,

Arthnlgias also may develop. After a 2· to 3-day prodrome, a faint maculopapular rash starts on
th~ face and neck and spreads to the trunk (head-to-toe progression). Complications include en-
ceph~ and otitis;nedia. -

.. CASE SCENARIO: A pregnant woman says ~t she was not vaccinated for rubt.lla. She is 6
weeks pregnant. What should you do? Draw a baseline titer and observe. The v'lcdne is con­
tnindia.ted during Pregnan5=)'. Th~, if woman gets febrile illness during pregnancy,
reched titer to see if it has risen to nuke diagnosis.

~ Roseola infantum (exanthem subitum). Look for classic progression: high fever (may be > 40° C
with febrile seizures) with no apparent cause for 4 days, !hen~ abrupt return to normal temJ?l;!'­
attire as a diffuse macular/rnacul ar rash a ears on the chest and abdomen. Roseola infan­

tl@ is rare In . dren older than 3 ears. It is caused by the human htrpesvirus type 6 (a DNA hei- )

~~lyriru0· ~"~.
;/'
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4. Erythema infecdosum (fifth disease). The classic "slapped-meek" rash (confluent erythema over
the cheeks) appears around the same time as mild constitutional symptoms (low [,;YeT, malaise).
One day later. a maculopapular rash appears on the arms, legs. and trunk. Fifth disease is ca'used
bY(parvovirus BI?J(the same virus that causes aplastic crisis in sickle cell disease).

5. Chickenpox (varicella). The description and progression afme rash should lead to the diagno­
sis. Dismtr macules (usually OD the mmk) lUITI into JXIpuJes, which tum into vesicles, which rupture and aust
over. These changes occur within 1 day. The lesions appear in successive crops: lherefore, the rash
is in different stages of progression in different areas. A Tzanck smear of tissue from the base of a

vesicle shows multinucleated giant cells (rarely required for diagnosis). Varicella-zoster immune

fe
z). globulin is available for prophylaxis in,patients with debilitating illness (e.g .. leuk~ia, A~) ~

),~you see them within 4- days ofexposure or for newborns whose mother has chickenpox. A..;yclovir

,. :<'\1'1' \itf~ can be used in severe cases.
C. III ()- ~ Reactivation of the virus later in life can cause shingles (zostu), which are characterized by a der-

"\ "(' '" ~~'t;" matornal distribution of the rash. Pain and paresthesias often precede the rash. A person with ac·
't ") eI":'\~tive shingles can cause chickenpox in a person who has never been vaccinated or had chickenpox

'''"t. «"10~ before.
~ \.:;'- ...
~ ....(,V' ~ VO .. CASE SCENAR.IO: A Ii-year-old boy develops chickenpox••nd the mother asks when he will

l"':> no longer be conlagious. Wh.u should you tell her? The child is contagious until the last le­
sion cruSIS over.

6. Scarlet fevtt. Look for a history of unlreated slreptococcal pharyngitis (only species thal produce

tl)'lhrogmic tolOo can cause scarlet fever), followed by a sandpaper-Ukensh on the abdomen and
trunk with classic circumoral pallor (i.e.. area not affected by the rash and a slrawberry tongue. The
rash lends (0 desquamate once the fever subsides. Treat with niciIJ' t'? prevent rheumatic fever

from developing.

7. Kawasaki syndrome (mucocutaneous lymph node syndrome) is a rare disease that usually affects,
children younger than 5 years. Diagnetic criteria include fever for Joogu than 5 days (mandatory for
diagnosis); bilateral conjunctival injection; changes in the lips, tongue. or oral mucosa (s!.?awberry
tongue, fissuring. iniecti~n); cllanges in the extremitie~ (desquamation. edema. erythema); ~­
morphous truncal rash'5(which usually begins I day after the fever starts); and ctT'"ical Iymph-~
adenopad~y. Also look for arthralgia/arthritis. The most feared complications involve the heart

((or~. heart fai~. arrhy~as. myocardijisr myocardial..Jnfarction). If
Kawasaki syndrome is suspected. give ospiria and IV immune globulin (both reduce cardiac/coronary
damage). and follow patient with echocardiographyto detect heart involvement. This is one of the
few times that aspirin is given to a pediatric patient.

8. lnfectious mononucleosis (Epstein· Barr virus [EBV) infection). Look for f,:9gue. feyer.
p~yngitiS, and lymph:.sJ.en0palby (similar to streptococcal pharyngitis. but malaise tends to be
prolonged and pronounced in EBV infection). To differentiate from streptococcal infection, look
for splenomegaly (splenic rupture is rare. but patients should avoid COntact sports and heavy IJft­

~.~galy.~es (bizarre forms that may resemble leukemia) with lym­
phocytosis. anemia/thrombocytopenia, and positive serology (heteroprule antibodies [e,2 ..

Monospot lest] or specific EBV antibodies: viral capsid antigen. Ebstein-Barr nuclear antigen).
Remember HIV in the differential diagnosis. EBV is associated with nas,.2Pha!YJlgeaJ carcinoma and

Afri~urkiU.!e.PhomQ:_

.. CASE SCENARIO: A 22-year-old woman presenlS with a sore throat. She is given amoxlcillin
for presumed streptococcal infection and returns 3 days later with a diffuse maculopapular
r (see fl ure . Her sore throat has not improved. Does she have an allergy to amoxicillin?
N he has EBV infection. rash occurs in rougWy 90% of patienlS with EBV who are
given ampicillin..
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Rocky Mouul,lin Spoited fcver. The pelechial. ITI,lcuLu rub chM,lCleristiaJly
St,lfIS on Ihe pa.lms. wrists. .md Iowcr 6ttemities. then spreads towud the trunk.
(From du Vivier A: 8.JCleri;u rod spiroch.tcu.! mfections. In du Viveier A (cd):
AUo1s of Denn.atology. Jrd cd. New York. Chun:hi.lIU,ingstone. 2002, p 280.
....-ith pennission.)

Toxic e.rylhe.m~. Nenly;u1 patients who t~kc ,lmox­
icillin or ~mpicimn for ~ sorc lhrwl that is due. to Ihe
Epstein-&rr \iros develop ,ltl erythematous rash.
lypiC,llly maculopapulo1r. (FrOlll du Vivier A: Rc,lc­
live disorders of the skin rod adverse drug re,lCliotls.
In du Vivier A (ed): Atlas of CliniaJ Denn,llology.
3rd ed. New York. ChurchillUvingslOne. 2002. pp
367--416. with pwniMOn.)

9. Rocky Mountain spotted fever (Ricketlsia rickeusii infection).

Look for history of a tick bite (especially on the east coast). I
,week before the development of high fever or chills. severe
headache, and prostration or severe malaise. The rash appears
roughly 4 days after symptoms and starts on the palms or wrists and
soles or ~es. rapidly sprmding to the trunk and face (unique pat­

tern of spread; see figure). Patients often are quite sick (dis­
seminated intravascular coagulation. delirium) and need doxy-

~

~(prefeITed) orchl~mediately.

10. Impetigo. Look for a history ofskin break (e.g"., previous chicken­
pox, insect bite, scabies, cut). Rash starts as thin walled vesicles that

rupture and fonn yello'\vish ousts. The skin often is described as
"weepin&:" Classically, lesions are seen on the face and tend to
be localized. Impetigo is infectious; look for sick contacts. Treat
with oral amisraphylococcal penicillin (to cover streptococci and
staphylococci, the most common causative organisms).

Pediatric respiratory infections. The big three are cr9PP. ep~lot­

titis. and respiratory syncytial;UUS (RSV).

1. Croup (acute luyngotrache.itis). Most patients are 1-2 rem
old. Croup usually occurs in the fall or winter. and 50-75% of
cases are due to parainfluenza vinas. The other causative agent is in­

fluenza. Patients rust develop symptoms of a viral upper respi­

ratory infection (URI). such as rhinyrrhea, coup, and !9er.
Roughly 1-2 days later, patients have a "barking" rough, h~.

ness. and inspiratory stridor. The "stetpluign" (narrowing ohhe

trachea just below the vocal cords due to subglottic edema) is
classic on an AP x-ray of the neck, but is insensitive and non·
specific. Treat supportively with humidifiid oxygen (e.g.. the "mist

tem") and rQcemic epinephrine. Corticosteroids

are controversial and rake time to work.

2. Epiglottitis. Most patients are 2-7 ytars
old. The main cause is H. influmzae cype b,
thus widespread vaccination has de­
creased the incidence significantly. S.
pneumonioe and S. oureus are are other poten-
tial causes. Look for little or no pro­

drome, with rQlid progression to high fever.
toxic appearance. ~ooling. and respiratory
distress. No cough is present. The "thumb

~ (i.e.• e~arged epiglottis looks~
thumb) is classic on lateral neck x-ray. Do
not examine the throat or irritate the

child in any way-you may precipitate
airway obstruction! When a case of

epiglottitiS is presented. the fIrst step is to t>~

!It prepared (0 eslablish an airway (i.e.• inru- ~
bate, or perform a tracheostomy if
needed). Treat with antibiotics (e.g ..

third-generation cephalosporin).
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3. RSV/bronchiolitis. Most patients are < 18 months. Bronchiolitls usually occurs in the fall or win­

ter, and > 75% ofcases are caused by respirotory syncytiaJ virus (RSV). Other causes are parainfluenza
and influenza. Initial symptoms oeviTa! URI are followed 1~2 days later by rapid respirations, in­

t~ostal retractions, and expiratory whta.ing. Crackles may be heard on aJlSCJlhatjon of the chest. Dif­
fuse h . arion of the lungs is classic on X-fa s; look for flattened diaphragms. Treat su ft­

ively (hwmdi I oxygen. sa' e nasal drops. bronchodilators. IV uids). Use 'bavarin treatment
only in,patiems with severe symptoms and h1gh risk (cyanosis, other health problems) Palivizumob
prophylaxis (a monoclonal antibody against RSV) can be used in very premature children and those
with chronic lung disease dUring RSV season.

4. Diphtheria (CoryneooCleri.!:!!!ldiphtheriat) and pertussis (BordeleJla pertUSSiS). Consider both if the patient
has not been immunized. Diphtheria is associat~ with grayish pseudomembranes (necrotic epithe­
lium and inflammatory exudate) on the pharynx, tonsils, and uvula, and myocarditis. Pertussis is
associated with severe paroxysmal coughing and a high-pitched, whooping inspiratory noise (clas­
sically called "whooping cough"). Treat both with antibiotics; for diphtheria, add an antitoxin.

Pediatrics

Erythema margillatum. The rash is dassica.lly flat to
slighuy elevated, eryulematous and annular (ring.
like) in appearance. (From Forbes CD. Jackson
WF: Cardiovascula.r disorders. in Forbes CD. Jack­
son WF: Atlas and Text of Clinical Medicine. lon­
don. Mosby-Wolfe. 1993, pp 209-26+. with per­
mission.)

we-c-

ScreptocomlS pyogmu (group A streptococcus) causes multiple important infections. The most conunon is
pharyngitis. Look for sore throat with fever, tonsillar exudate. enlarged tender cervical nodes, and leuko­
cYtosiS. Streptococcal throat culture confinns the diagnosis. The "rapid Strep test" is more conunonly used,

A~Q as results are available within minutes. Do not treat empirically without a positive test. Elevated titers ofan-
~ tistreptolysin 0 and anti-DNase can be used retrospectively. as needed (e.g.. to diagnose rheumatic fever

~~,.t)L or poststreptococcal glomerulonephritis). Treat with penicillin to avoid rheumatic fever and scarlet fever.

" 1. Rheumuic fever. The diagnosis is based on a
history of streptococcal pharyngitis and the
Jones criteria: major (migratory polyarthritis, co.rdi­

tis. chorea, erythema marginotum [see figure]. subro·
tantous nodules) and minor (elevated sedimenta­
tion rate, elevated levels of C-reactive protein.

increased WBC count, elevated S~ptococcalan­
tibody titer, prolonged PlY interval on EKq,
arthralgia). Treat with anti-jP.flammatories and
cortiCOSterOi~(ifneeded) for carditis.

2. Scarlet fever. Some untreated pharyngitis cases
progress to scarlet fever if the sueptococcal
species produces erythrogenic toxin. Symptoms
include a red flush to the skin (which blandles
with pressure and classically is associated with

circumoral pallor), rrun,.9l rash, StTawbeyr tongue.
and late skin desquamation. Remember Kowasoki
syndrome as another cause of this set ofsymptoms.

3. Poststreptococcal glomerulonephritis occurs
most commonly after a skin infection but may

occur after pharyngitis. The patient presents
with a history of infection by a nephritogenic
streptococcal strain,] -3 weeks earlier ind abrupt
onset of hematuria, proteinuria (mild-not in the
nephrotic range), RBC costs ("smoke-colored urine"
is the classic symptom), hypenension, edema (es­
pecially periorbital), and elevated BUN/creati­

nine. Treat supportively. Control blood pres­
~e, and use diuretics for severe edema.
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~ CASE SCENARIO: Of (he three above conditions, which can be prevented by giving amibi·
otics for steep throat? Rheumatic fever and scarlet fever. Glomerulonephritis cannOt be pre­
vented by treating strep throat.

smprococcus agaJocdoe (streptococcus B) is the mOSt common cause of~a~~enin...8itisand se~s. The
organism is acquired from the maternal birth canal. where it is part ofme nonnJ"nora. Pregnant moth­
ers are tested and treated (with amoxicimnj near term to prevent neonatal infection, a measure that h.a.s
reduced the incidence significantly.

TORCH syndromes. Most TORCH intraUlerine fetal infeClions can cause mental retardation, micro­
cephaly, hydrocephalus. hepatosplenomegaly, jaundice. anemia, low birth weight, and/or IUGR:

f IOJl:oplasma gondii. Look for mattrnaJ exposure to cats. Specific defects include intracranial calcifications
and chorioretjnjtjs

..,K'2ther. YlJrictUa-loster infection is associated with limb hypoplasia and sauring of the skin. whereas
SUhilis is associated with rhinitis, saber shins. Hutchinson teeth. interstjtial keratitis, and skin lesions.

--a:B,ubella. Some physicians recommend abortion if the mouler Contracts rubella in the~
t~er, when the effects on ule fetus are worst. dleck maternal antibody starns on the first pre­
natal visit if the imwJlDjzation history is uncertain. Look for cardiovascular defects <p!tent ductus,
ventricular septal defect), deafness, cataracts, and microphthalmia in the newborn.

"'vCytomegOLlovirus (CMV) is the most@mmofj)TORCH infection. Look for~. cer1!:bral ca.I.
dficatiops, and microphthalmia .

..........-s:-Herpes. Look for ye,8£u..!.ar skin lesions (with positive Tzanck smears) and history ofmaternal herpc:s
lesions.

Note: With all in utero infections that cause problems with the fetus, the mother may have a sub­
clinical infection and be asymptomatic. The infant may also be asymptomatic at birth but develop
symptoms at a later date.

PEDIATRIC NEUROLOGY

The "floppy" baby. Two specific concerns in infants with hypotOnia/flaccidity are a genetic disorder
and infant botulism:

1. Werdnig-HofIman disease1s an aU[osomal recessive degeneration of anterior: born cells in the
spinal cord and brainstem (lower motor neurons). Most infants are hypotonic at binh, and all are
affected by 6 monLhs. Look for a positive family history. The disease onset and course are Ions and
slowly progressive; treaonent is supportive.

2. l.nfant botulism. Look for sudden onset in a previously normal child and a history of honey inges­
tion (or oUler home-canned foods). Diagnosis can be made by finding Clostridium botulinum toxin or or­
ganisms in the feces. Treaonent is given in the hospital. with close monitoring of respiratory Sta­

tus because the child may need intubation for respiratory muscle paralysis. -Spontaneous re<:oviry
usually occurs within a week

Muscular dystrophy (most commonly Duchenne muscular dystrophy) is an X-linked rec~siv disot
der of dystrophin that usually presents in boys aged 3-7 years. Look for muscle weakness, markedly a­
erated creaune phosphokinase (CPK). and pseudohypertrophy of the calves (due to fauy and fibrous in

F

­

filtration of the degenerating muscles). IQ often is less than normal. Gower sign is classic (when
patients attempt to rise from a prone position, they "walk" their hands and feet towards each other).
Muscle. biopsy establishes the diagnosis. Treatment is supportive. Most patients die by age 20. Other
muscular dystrophies:



UniQIlleu.l (simple) bone qu. (From West SG: Rheunmology Se­
cretS. PhiidelphLlo. Hmley&~. 1997. with permission.)

Brilin tumors in children usually are lo~

cated in me(i>osterior fOS§1(e.g .• ccrtbd­
lum or bnrinsttm). dassic symptoms are
due to increased intracranial pressure

(vo~ting. hea~es) and tumor Ioq,­
~(seizur~ hydroc~halus, a..!,Pia).
The most common types are erebellar
astrocytoma and (fDtdulloblaSfoma. fol­
lowed by ependymoma.

wilms tumor Vi. neuroblastoma.
Bam present as flank masses in young
children. If the patient is younger than
6 months, neuroblastoma is more
lik.ely. but a tissue diagnosis is always
obtained. Both have a peak incidence at
around 2 years of age. Wilms rumor is

Neur.u tube defects. A triangular(p-atch of hai.f"\ver the lumbar spine indicates spina bifida occulta,
which is asymptomatic and common. More serious defects are usually obvious and occur most com­
monly in the lumbosacral region (meningocele is meninges oULSide the spinal canal; myelomenigocele is eNS

tissue plus meninges outside the spinal canal). Most importantly, giving folate to potential mothers re·
duces the incidence of neural tube defects.

Hydrocephalus. In children, look for abnormally increasing head cimunfumce. increased intracranial pres­
sure, buJg~ontQJldle. scalp v~engorgement. and paralysis of upward gaz~. Large venuicles are seen
on cr scan or MRI, the confmnatory tests.; The most common causes includeco~ns.
~rs. and infl~ation (after hemo!J.hage or m~gitis).Treat the underlying cause if possible; oth­
envise. a surgical shunt is created to decompress the ventricles.

The most common malignancy in children is acute lymphocytic leukemia (ALL). Patients classically
presentS with~ Watch for bl~ing, signs ofjnemia, and infe5>ion. Patients with Down syn-
~have a much higher risk than the .
general population.

1. Becker musculu dystrophy: also an X-linked recessive dystTophin problem but milder.

2. Mitochondrial myopathies: Tare but interesting because mey are inherited as mitochondrial de­
feets (passed only from mother to offspring; males cannot transmit). Key phrase is '\raggtd red fibers"
on biopsy specimen. Ophlhalmoplegio is classically present

~yotoniC<lysttopby:autosomal dominant disorder that presents between 20 and 30 years ofa&:,

~.~Jin~ classically presents as inability to relax the grip (e,g., the ea-
C!t dent cannot release a handshake). Look for coexisting mmtaJ retardation, baJdness. and testicular or
~ ovarian atrophy. Treaunent is supportive and includes genetic counseling. The diagnosis is made

on clinical grounds.

Glycogen storOlge diseases (autosomal recessive) are a rare cause of muscular weakness. McArdJe~
. is characterized by a relatively mild deficiency in glycogen phosphorylase and presents in young patients
with weakness and cramping afta exucise.

PEDIATRIC ONCOLOGY

_____________________________~ ___.:.p.::e~di~at~n:':O·c.:s___.J_
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much more common overall. Wilms tumor comes from ~ey, neuroblastoma usually from,the adrenal
gland. Rarely, neuroblastomas may regress spontaneously (for unknown reasons). These tumors are the
~ common primary malignanades oflheir respective organs in children. Hepatoblutoma is the cbs­
sic and most common primary liver malignancy in young children.

Retinoblastoma is characterized by~in OJ. young child (red reflex is white with a penlight) ~
unilateral exophthalmos. Tumor may be bil.ateral in the inherited form.

Uniccuneral bone cyst (i.e.. simple bone cyst) is an expansile. lytic. well-demarcated lesion llsually in
the prOXimal portion of the humerus in children and adolescents (see figure). It is benign but may
weaken bone enough to cause a pathologic fracture.

OsteoSMcoma occurs in 10- to 20-rear-olds. usually about the knee (diStal femur. proximal tibia).
and has a classic "sunburst" appearance of the associated periosteal reaction on x-ray. A mass may be
palpable on exam,

PEDIATRIC OPHTHALMOLOGY

Neonatal conjunctivitis is classically due to one of three causes (though typical adult bacterial and viral

etiologies are also possible during the neonatal period):

1. ChemiaI reaction. Silyer nitrate. erythromycin or tetracycline drops are given prophylactically to

newborns to prevent gonorrheal conjunctivitis, The drops may cause a chemical conjunctivitis (with

no purulent discharge). wllich develops within 6-12 hours of instilling the drops and resolves
within 48 hours. Chemica.! reaction is "alwa • the answer if con'unctivitis a QfS in the rust 2+ hours of lift.

2. Gonorrhea. Look for symptoms of gonorrhea in the mother. The infant has an ex[femely purulent

discharge that stdJtS 2-5 days offa birth. Treatment is tqpical (erythromycin ointment) p'lus IV or 1M
third-generation cephalosporin (e.g .. cefmaxone).lnfants who are given prophylactic drops should

not develop gonorrheal conjunctivitis.

3. Chlamydial infection (indwionconjunctiyjtis). The mother often reports no symptoms. The in­

fam has mild-to-severe conjunctivitis. which begins 5-1+ days afta birth. Patients must be [feated with
systemic antibiotics (oral erythromycin is the usual choice) 10 prevelll chlamydial pneumonia, a com­
mon complication. Prpphylactic eye drops do not effectively prevent chlamydiil conjunctivitis.

.. CASE SCENAJUO: What is the mOSt imponam point in the history for neoo.;auJ conjunctivi­

tis? The .;age.ill presenluioo « 1 day = chemial. 2-5 days = gonococnl; 5-14 dtys =
chbmydi.;al).

Cataracts ill a neonate should make you think of TORCH infections or an inherited metabolic disorder

(e.g., galactosemia).

Strabismus/amblyopia. Any child with a "lazy eye" (strabismus: the eye deviates, usu.;ally inward)~

~ists beyond :months ofag needs ophthalmologic referra.L Th-is condition does not resolve and may

cause bUndness (amblyopia) in the affecl.ed eye. For this reason. visual screening must be done in a.ll
children. The visual system continues to develop until the age of 7 or 8 years. Ifone eye cannot see well
or is turned outw.;ard. the brain cannOI fuse the two different images and suppresses the bad eye, Thus
the bad eye does not develop the proper neural conneclions and will never see well. Glasses will not cor­
rect the problem, which is neural rather than refractive.

Be able to differentiate orbi~ celluli!is from ereorbiuJ. cd..!!!!itis (i.e.. preseplal cellulitis). Both may
be associated \-vith swollen lids, fever, chemosis (sw"'(;Uen conjunctiva), and OJ. history of facial laceration.

trauma, or insect bite or sinusitis. Ophthalmopltgia, proptosis. sn'ut T pain, or d«UClStd ~al acuity smaaUy
indigues~[4] ccIJul.itis (an emergency). The most common causative agents in both are StRplococCI£S jWU­

manio!, Htmopbilus influenza!, and stapb.yJococci or.:sueptococci (in patients with a history of trauma). Com-
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plications of orbital cellulitis include extension into the skull, dural si.n\ls thrombosis. and blindness.
Treat either condition with blood cultures and administration of broad-spectrum antibiotics until cul­
ture results are known. Inpatient rv antibiotics are needed for orbital cellulitis: surge!), may be reqUIred
for orbital abscess.

PEDIATRIC ORTHOPEDIC SURGERY

Pediatric hip problems: ;rpfClCU,.-tft£ htp ;.,..., i(n

~c-t; ......<:1 hOlds. it. 11-..lre-.

NAME

CHO

/lCP

/SCFE

AGE

At birth

~
9-13 yr

EPIDEMIOLOGY

FenJPle, firstj!om, breech.,..;lelivery

Male, shon with delayed bone age

Overweight. male, adolescent

SYMPTOMS/SIGNS·

~w's and Onolani's signs

Knee, thigh, and groin pain, limp

Knee, thigh, and groin pain, limp

TREATMENT

........ Harness-Orthoses

Surgical pinning

om - congenital hip dysplasia, LCP - Legg-Calve-Penhes disease, SCFE - slipped capital femoral epiphysis (see figure).
·Ptdiatric hip problems are notorious for causing referred pain in the knee. but the knee is not tender. swollen. or other­
wist abnormal

Slip~ OIpil~1 femoral epiphysis. The right femoral head is displ~ced me­
dially ilrld posteriorly rebti\'(~ to the right femoral sb£fl. (From J(.,l~ OS,
Muh !CR. Groskin SA: R.Idiology Secrets. Pb.il~delphi~. Hanley 81 &IflL~.

1998, with permission.)

.. CASE SCENAJUO; How do the above-mentioned hip disorders c1assie.tlly presem in adults?
N(arihritispfthe hip. Given the correct hislOry (especially age at onset ofsymptoms), you
may be able 10 teU which disorder the puiem had. X-rays m;ay bt; shown, but history can
help you guess the answer if you are W1$ure.

Osgood-Schlatter disease is an osteochondritis of the tibial tubercle that is often bilateral and usually
presents between 10 and J5 years of age in males with pain, swell in ,and tenderness to pal alion in
the knee. Treat withlJ"~ activiry reslrictiQn, an NSAIDs. ost cases resolvespontaneously.

Scoliosis usually afTccls prepubertal girls and is idiopathic. Mild cases are observed. In more severe cases,
treat with a b~ For deformities that are rapidly progressive or cause respiratory compromise, con­
sider surgerr. Check for scoliosis by having patient touch his or her loes while you look at the spine. An

abnonnallater~curvature is seen in patients with scoliosis (see figure). -
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ScOliosis screening test shOwing the most important diagnostic features. (From Staheli LT: Pediatric Orthopedic Secrets. Philadelphia.
Hanley & Belfus. 1998. with permisson.)

.. CASE SCENARIO: A 4- year-old girl presents with irritated. red eyes. The mother also men­

tions that the child has been limping lately and has had a swollen, hot left knee for about 4­
weeks. Rheumatoid factor is negative. Joint aspiration reveals inflammatory reaction in the
joint fluid with no crystals or bacteria, and the culture is negative. What is the likely diag­
nosis and how should the eye symptoms be. managed? The likely diagnosis isiuvem1e
rhewnatoid arthriti, which often has a negative rheumatOid factor. The child needs refer­
fal to an ~phthalmologi®for treatment of probable uveiris, which can be confmned wiLh
a slit-lamp eJfi\ffi and requires treatment with steroid drops.

PEDIATRIC PSYCHIATRY

Eighty-five percent of cases of mental retardation (MR) are mild (IQ range = 55-70), and most are
idiopathic. Patients can have a reasonable level of independence. with assistance or guidance during pe­
riods of stress. Look for fetal alcohol syndrome, which is the number-one preventable cause of MR. Down
syndrome (nwnber one overall cause ofMR) and fragiJe-X syndrome (in boys) are other common causes.,
Autism usually starts at a young age. Look for impaired social interaction (e.g., the chpd is isolated, u~­

aware ofsurrounding~),i!.TIpaired verbal and nonverbal communication (e.g .• stranvords, ba~ng.
repesP0n). and restrictec!-activities and ~[erests (e.g., head banging, strange movements). Autism is
usually idiopathic, but look for congenital rub~ella as a potential cause. Occasionally, children have re­
stricted, high-level abilities (i.e., "idiot savant"), as with Dustin Hoffman's character in the movie The
Rain Man.

Learning disorder. Math, reading, writing, speech. language, or coordination is impaired. but every­
thing else is normal. No mental retardation is present. ("Johnny just can't do math.")

Conduct disorder. Look for fire-se~g. crue,!w to animals, lyj.ng. Sterg. and/or ~hting.

.. CASE SCENARIO: A IO-year-old boy repeatedly st~s, 1!.>S, ste~, and tortu~s animals.
What disorder will the child likely have when he is an adult? Antisocial personality disor­
der (in fact. conduct disorder is required in order to make a diagnosis ofantisocial person­
ality disorder in adults).

Attention deficit-hyperactivity disorder (ADHD). As the name implies, affected children are hyper­
~e and have s!:.ort attention spans. ,Boys develop the disorder more often than girls. Look for a fid­
sew child who is iI1),pulsive and cannot.oa,v attention but is not cruel. Treat with stimulants !.oaradoxi-
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cal cahning effect) such as modafmil (Provigil). mttbyfphtnido(( (Rila1l~. and dextroamphetamine, all of
which em (:duse insomnia, abdominal perin, anorexia, and wrighlloss/growth supprmion. ADHO has become a
hot topic because of concerns about overdiagnosis and Qvertreaonenl. Use "drug holidays" (SlOp drug
for a brief period) to combat side effects.

Oppositional-defiant disorder. Affected children exhibitJ!.~ti~e.~ and~nt 9!h":'vio.:..to~rd

authority~es (e.g .. parents or teache£s), Such children maYbe a "pain in the bun ..tlllconlyarowJd
.;dum; they-are normoJ around pms;:They are not cruel. lying, or criminally inclined..

Separation anxiety disorder. Look for a child who refuses to go to school. Basically, affected children
think something will happen to them or their parents if they separate. Patients will do anything, from
claiming to have stomachache or headache to throwing temper tantrums, to avoid separation.

Anorexia. Look for a female adolescent who is a good athlete. balJerina. and/or student with a perfec­
tionist personalitY.. With a bod.1.weight at least 15% below normal. the affected girl exhibits an intense
fear of gaining Weight. "feels fat" even though she is emaciated. and suffers from ammorrbea. All three
are required for diagnosis. Death OCC\lJS"in roughly (FJ 5% of patients trom complications of starva­
tion and/or 2,ulimia (e.g .. electrolyte imbalances. cardiac arrhythmias. infections). Patients are some­
times hospitalized against their will for IV nutrition. Roughly half of anorexics also have bulimia.

Bulimia. Look for a female adolescent who is of normal weiiht or ovenveight (unless suffering from
coexisting anorexia). The patient has binge-eating episodes, during which she feels a lack of control.
and then engages in purging behaviors such as vomiting. \ising laxatives, txacising. or fasting. Such patients
also may require hospitalization for electrolyte disrnrbances. The classic physical fUldingS in a patient
with bulimia are trodtd tooth enamel from frequent vomiting and/or eroded skin ova the knuckJes from
putting fmgers in the throat to induce vomiting:

Tourette disorder. Look for boys with motor tics (e.g .. er.t-blinking. grunting. throa.ldfi.ring. g~­
~g. ~, or sh~ging)and/or random bouts of swearing that are exacerbated by stress
and remit during activity or sleep, Of interest. Toureue disorder can be caused and/or unmasked by the

ruse ofstimulants (e.g•. for presumed ADHO). Antipsychotics such as haloperidol are used if symptoms
are severe. Toureue syndrome tends to be a life-long disorder.

.....r-\.Encopresis/enuresis is not a disorder until after age 4- years (encopresis) or 5 years (enuresis). RuJe Out
",,,I.."~t 'physical problems such as Hirschsp~ disease and infecti~ then treat with bthavioral therapy (e.g.,
• ~, 'i-,j(' "gold-star for being good" charts. alarms. biofeedback). Imipramine, which is not a first-line treatment,
~l'~v- is used only for refractory cases of enuresis.

.. CASE SCENARIO: A mother complains about her 2-year-old daughter who still wets her bed.
although less often than a year ago. What is the preferred treatment? None, because bed­
wetting is normal for a 2 year old. and symptoms are already improving.

.. CASE SCENARIO: wt. in order, the top three nuses ofdeath in adolescents. Accidma;-.Jtomi­
~ ilIld 5llicidt. Together. they nuse abou,t 7SlIM of teen-age deaths. In black males. homi­
ode is the number-one nuse.

PEDIATRIC PULMONOLOGY

Respiratory distress syndrome: due to atelectasis from deficiency of surfactant; almost always in pre­
mature babies and/or babies of diabetic mothers. Look for rapid, labored respirations, substernal rttroc­
ti~. cyan~. gnl~ and/or nasal !!¢ng at birth. Blood gas shows f"lypoxemia and hypercarbial X-ray
shows diffuse atelectasis. Treat with 0z."1nttloate If neeaea, and giv SUrfactant. Complications include
iD.traventricular hemorrhage.and pneumothorax/bronchopulmonary dysplas.i (acute/chronic mechan-

ial 'enliblion comPliC'liO;~"")",O~-{~ .~'S~o<'~'"

~,,~~.""'~ \
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Cryptorchidism is arrested descent of the testic1e(s) somewhere between the renal area and the scro­
~The more premature the infant, the greater the likelihood of cryptorc1tid1sm. Many of the arrested
testes eventually descend on their own within the first year of life. After I year. surgical intervention
(o~) is warranted in an attempt to preserve fertility as well as facilitate future testicular exams
(because of increased cancer risk). The higher the testicle is found (the further away from the scrotum),
the higher the risk of developing testicular cancer and the lower the likelihood of retaining fertility .

.. CASE SCENAJUO: Does surgical oorr~tion of cryptorchidism alter the risk of testicular can·
cer in the affected testicle? No. but may preserve fertility and faciUu,tes testicular exam.

.. CASE SCENAJUO; What is the predominam presenting symptom of a newborn with a di­

aphn.gmatic hernia? Respiratory problems. Bowel herniated into the chest pushes on de­
veloping lung and causes lung hypoplasia on the affected side. Look for scaphoid abdomen
and bowel sounds in the chest. Herniated bowel is seen on chest x-ray; 90% are left-sided.

Look for meconium aspiration if an infant is covered with meconium when delivered. Suction seae·
tions fIrst from the mouth (oropharynx) and then from the nose with a bulb syringe or suction catheter
immediately after the head is delivered. tf imubation is needed for depressed respiratory status, sJ!.c-
tioning through the endotracheal tube is also commonly performed.

The most common type (85%) oftracheoesophagea1 fistula is an esophagus with a blind pouch prox­
i.I:!2!!!y and a fistula between a bronchUS/carina and tJJe distal esophaitls. Look for a neonate with exces~

sive oral secretions. coughing and (;)'anosis with attempted feedings, abdominal distention, and aspiration pneu­
t!!2!!l!: The diagnosis should be suspected if a nasogastric tube cannot be passed into the stomach; the
tube typically becomes coiled in we esQphagus. An x-ray study using air injected through the NG tube
(rarely needed) shows the proximal esophagus only. Treatment is early surgical correcti~n.

Cystic fibrosis: autosomal recessive inheritance pattern; the most common lethal genetic disease in

whites. Cystic fibrosis should be suspected in all children with rectal prolapse. meconium ileus. or e:sophagtal
~; a "salty-tasting" infant; or any child with recurrent pulmonary infections and/or failure to thrive.
The diagnosis can be made by an abnonnal increase in the electrolytes of sweat (sodium and Chloride)
or a DNA probe test. Watch for pancreatic insufficiency. which should be: tre:ated with pancreatic enzyme
replacements and fat-soluble vitamin supplements; infmility, which affects 98% of males and many fe­
males: and cor pulmOllalt (right heart failure from lung disease). Look for StaphylococcmauTtuS and Pscud~
~ to be the cause of the many respiratory infections. Treat with chest physical therapy. annual in­

fluenza vaccine, fat-soluble vitamin supplements. pancreatic enzyme replacement. and aggressive treat­
ment of infections with antibiotj<;s.

Penile ilDOmilies. In hypospadiAS, the urethra opens on the ventral side (undersurface when flaccid) of
the penis; in epispadias. the urew.. opens on the dorsal side (superior surface when flaccid) ofthe penis.
Treat both surgically.

.. CASE SCENARIO: lSepiseadiaSJ or h)'pOspadias assod..ued with exstrophy of the bladder?

Epispadias.

'Il -\ "'( v,r-.LJ .. CASE SCENARIO: Where do the left and right gonadal veins drain? The right testicular/ovM·
f), L S. \~~ ian vein drains into the inferior vena cava, whereas the left gonadal vein drains into the left,) ~r-'I"t ~ renal vein.

1) flp,.-\- vc-J.} .P....otter syndrome. BiI~teral renal agenesis causes oli~ohydramnios in utero (the ferus swallows fluid but
\).:k~ ~t'-~'Cannot excrete it), limb deformities, abn.£rmal facies, and hypoplasia of lhe lungs. Potter syndrome is

~ 'OO~ incompatible with lik."''\, r .
LJMI>~~
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Hypercalce~, nauseyvomitillg,
renal stones---

TOXICITY

pseudommor cerebri, bone thickening.
teratogenicity

lferipher.LI neuropath¥\ (only B vitamin
with known toxicity)

Anemia, peripheral neuropathy, ataxia

Hemorrhage, prolonged prolhrombin
time

Wet beriberi (high-output cardiac failure),
dry beriberi (peripheral neuropathy),
Wernicke/KorsakofT syndrome

g,teiIQsis. angular stomatitis, dermatitis

Pellagra (dementia, dermatitis, diarrhea),
stomatitis

Peripheral neuropar.hy. cheilosis, stomatitis,
convulsions in infants. microcytiC anemia,
seborrheic dennatitis

MegaloblastiC anentia plus neurologic
symptoms

MegaloblastiC anemia without neurologic
symptoms

Scurvy (hemorrhages-skin petechiae. bone.
gums: loose teel.h: gingivitis). poor wound
healing, hyperker.l.totic hair follicles. bone
pain (from periostul hemorrhages)

DEFIOENCY SIGNS AND SYMPTOMS

Night blindness, scaly rash. xerophthalmia
(dry eyes), Bitot spots (debris on
conjunctiva): increased infections

Ri~ts, OsteoyuJacia, hypocal55mia

86 (pyridoxin~)

Folic acid

VITAMJN

o

A

c

B1 (thiamine)

B} (riboflavin)

BJ (niacin)

,
K

VITAMINS AND MINERALS
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MINERAL

Iodine

Fluorine

Zinc

Copper

Selenium

(MangOinesi>

Chromium

DEFICIENCY SIGNS AND SYMPTOMS

Goiler, cretinism, hypothyroidism

Dental caries (cavities)

Hypogeu.!LOl (decreased taste), r;th. slow wound healing

Menke's disease ~-linked; kinky hair and menw
~ -re§dation)

Cudiomyopa.thy and muscle pain

Impa.ited glucose lolerance

TOXICITY

Myxedema

Fluorosis with mottling of leeth/bone
exostoses

Wilson disedse-
C'= o[hili =d nail;)

"Mmgmese.o:udness" in miners ofore

R.1diologiC Hndings in rickelS. Lueral
view ofthe lower leg_ Note flued end
orJlOnes, bowing oflong bones, OlIld-O5ltopor!?l'i'i. (From West SG~ Rhewm-
1010gy SecrelS. Philadelphia, H.mley
Sr: Belfus, 1997, with permisSion.)

Deficiency of fat-soluble vitamins (A, D. E, ~ is often due to malabsorption (e.g.,

cystic f}.l>rosis, ~is, celiac ~ase. spru,;r- pancrea~insufficiency). Par­
enteral supplements may be needed ifh.igh-dose oral supplements fail.

Rickets causes interesting physical and x-ray fmdings (see figure); craniotabes

(skull is poorly mineralized and bones feel like the surface of a ping-pong

ball). rachitic rosary (costochondral beading; small round masses on .ulterior

rib cage). delayed fontanelle closure, bossing of the skull, kyphoscoliosis,

bowlegs, knock-knees.•Bone:changes firsc:appear-at:tbe lower ends orthe ra.­

dius and ulna.

• CASE SCENARIO: A 29-year-old woman with~evelops
numbness in her feet with decreased vibratory sense iUld mega­
10bla.Slic anemia. She most likely has what condition? Panicious
anemio, the most common cause of vitamin Bll deficiency. This
condition can be associated with other autoimmune disorders.
such as vit~go, hypot9-yroidlsm. and hypo~enalism. Re­
moval of the ileum and the tapeworm Diphyllobothrium Jalum are
rare causes ofB ll deficiency.

.. CASE SCENARIO: What test is used to determine the cause of vi­
t,:min B1l deficiency? Schilling test.

• CASE SCENARIO: A 34-year-old man is put on a 6-momh course
of isoniazid for PPD skin lesl conversion. He develops tingling
in his hands and feeL What vitanllit deficiency might he have?
VitiUllin B6 (pyridoxine).

• CASE SCENARIO: What test does a 22-year-old woman need be­
fore slatting oral i.soI:retinoin for acne? Pregnancy lest. Vitamin A
and its derivatives are leralogenic. She also should be offered
some fonn of birth comrol and periodic pregnancy tests. Give
counseling aoout the risks of teratogenicity.

• CASE SCENARIO: An infant born at home with no perinatal care
develops bleeding problems shortly uter birth. What is the
likely nutrilionOil cause? Hemon::hogil:ilistose.of lbc DtWbomJ Vit<l­
min K is given to all newborns as prophylaxis against this con­
dition. Vitamin K is needed for the synthesis of factors D, vn,
IX and X as well as proleins C and S.



PIlOCEDUllE AGE (YR) FIlEQUENCY

Sigmoidoscopy or double·coDrrast > 5. Every 5 yeus
barium enema.

StOol occult blood test > 5. Annually

Digital rectal exam > 5. Annually-
Prostate-specific antigen test > 5. Offer to patients annually, but

still controversial

Pap smeM §9. After 2 nortml exams ~ar
a~. every 3 years

Pe.,yc examin,uion 20-4. E)::k.11.3 year,;
>40- Annually- --Endometrial biopsy M!.nopause Once at menopau~e

~ast~lf-exa:.~ > 2. Monthly./-
Physical exam/ 20-4. Every 3 years,/'
~ "'" Annually./

Mammogril.phy >J. Annually./"
Health counseling/exam 20-39 Every 3 years-> 4. Annually ,/-

Preventive Medicine. Epidemiology, and Biostatistics

No QIlcer screening: In general, urinalysis (screening for urinary tract cancer. which gives you hemil.­
turia). alpha fetoprofein (liver/gonadal cancer). and other serum markers Me not appropriate for screen­
ing asymptomatic people with no physical findings. but look for these abnormal lab values as a clue to
diagnosis. In high-risk individuals, screening with serum markers may be appropriate, but this is an
evolving area. An example of such a screening program has been undertaken using alpha-fetoprotein
(AFP) and liver ultrasound to screen for hepatocellular carcinoma in persons with cirrhosis and chronic
viral hepatitis.

Note: The preceding table is for screening ofasymptomatic, healthy patients. Other committees have
their own cancer screening recommendations, but this guide will prevent you from missing ques­
tions (controversial areas are nOI tested) .

.. CASE SCENAJUO: What should you do to screen for lung cancer in a high-risk. asymptomatic
patient? Nothing. No defmite benefit has been shown so far.

.. CASE SCENAJUO: Apatient with end-stage cirrhosis his a markedly prolonged prothrombin
time. How should you treat it? With fresh froz.en-Piurm. Vitomin Kdoes not wort in the Sdting
of Iivu failure, because the liver cannO! synthesize clotting proteins.

Guid~6 for uymptomOiltic patients from the American CAncer Society:

Endometrial

Gynecologic

Cancer check-up#

'Colonoscopyevery 10 years is an alternative option.
'Stan Pap smears at < 18 if patient sexually active.
-mcludes enmination for CUlcers of the thyroid, testis, ovary. lymph nodes. oral region, and skin.

CANCER

Colon, prostate

Prostate

CANCER SCREENING
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ADULT IMMUNIZATIONS

WHICH ADULTS SHOULD RECEIVE AND OTHER lNFORMATIQN

IMMUNIZATIONS IN ADULTS

Give to any adult who wants it and anyone .11 risk of hepalitis B (including health care workers).

Advised for all adults..over 50 and any high-risk patients (e.g., chronic respiratory, cardiovascular re­
nal, or metabolic disease. AlSO give to women who will be pregnant during the influenza. season (win­
ter) And household COntacts ofbigh.risk. patientS (to protect the high~risk patient).

All adults over 65 and anyone with risks of higher morbidity/mortality from infection (e.g., patients
with hean, lung, or kidney disease: diabetes: immunocompromise).

All women ofchild-bearing age who lack immunity or history of immunization. Do not give to preg­
nam woman. Women should avoid pregnancy for 3 momhs after the vaccine. Also give to health care
workers (to protect pregnant women's unborn children). Do not give to immunocompromised pa­
tients (except HIV-positive patients) ..

All people every J0 yean. Give for any wound ifvaccination history is unknown or patient has received <
3 total doses. Give booster in people with full Viccination history ifmore than 5 yem; have passed since
l.lSI dose for all wounds other than clean, minor wounds (including bums). Give tetanus immWloglobulin
with vaccine for patients with unknownlincomplete vaccination and nonclean/major wounds.

Per~year rates that are commonly used to compare groups should be known:

_yinh rate: live births/I 000 population

-jertiliry rate: live births 11000 population of women aged 15-45

_yeath rate: deaths/l 000 population

• jJ"eonatal mortality rate: neonalal deaths (in first 28 days)/I 000 live births

•yeri.natal mortality rate: neonatal deaths + stillbirths per 1000 total births. The major cause of

perinatal mortality is prematuri.ty. Rates are higher in nonwhites than in whites.

Note: A stillbirth (fetal death) is a prenatal or natal (during birth) death after 20 weeks' gestation.

• Infant mortality rate: deaths (from 0-1 year old)/1 000 live births. The top three causes, in de­
~cending order, are congenital abnormalities, low birth weight/prematurity, and sudden infant

death syndrome.

~atemal mortality rate: maternal pregnancy-related deaths (deaths during pregnancy or in the
first 4-2 days after delivery)/I 00,000 live births. The top three causes are pulmonary embolus,
hypertension (e.g., pregnancy·induced hypertension. eclampsia), and hemorrhage. The rate in­

creases with age and is higher in blacks.

Medicare)s health insurance for people who are eligible for Social Security (primarily people> 65 years
old as well as permanentlyltotally disabled people. and people with end-stage renal disease). Nursing
home care is paid by Medicare only for a short term after a hospital admission; then it is paid by the pa­
tient (if the person has no money, the state usually pays).

~ediQid coverfndigenih>ersons who are deemed eligible by the individual states.

Rubella

Hepatitis B

Influenza

VA-CONE

Pn~umococcus

Tetanus (Td)

EPIDEMIOLOGY
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BIOSTATISTICS
&I~ll~ SU>,;nv<- ~

JS~itivity: abiliry to detect diSease; mathem.atically, the number oflrue positives divided by the num-
ber of people with the disease. Tests wilh high sensitivity are usedfo~ they may have false­
positive resuhs bm do not miss many people with the disease (low false-negative rate).

J Specificity: ability to detect health (nondisease); malhematically. the number of tfUe negatives divided
by me number-of people without the dtse,ase. Tests wim high specificity afe used for diseost confirmotioa;
they may have false~negative results but do not label as sick anyone who is actually healthy (low:
positive::race). The ideal confirmatory lest must have high senSitivity and high specificity.otherwise peo­
ple with the disease may be called healthy.

.. CASE SCENAJUO: A researcher says that the cut-off fasting glucose value for the diagnosis of
diabetes should be lowered from 126 mg/dl to 110 mg/dL How would this change affect
the test's number of fa.lse-nega.tive and false-positive results? Fewer false negatives, more
false positives. If the cut-off value is raised. fewer people will be called diabetic (more raIse
negatives. fewer false positives).

Positive predictive ruue (PPY): when a test is positive for disease, the PPY measures how likely it is
that the patient has the disease (probability of having a condition. given a positive test). Mathematically,
the number of true positives is divided by the number of people with a positive test. PPY depends OD the
prevalmce of the disease and the sensitivity/specificity of the rtsl (e.g., an overly sensitive test that gives more
false positives has a lower PPY).

~ CASE SCENARIO: How does prevalence affe<:l the PPV? The higher the prevalence, the greater
the PPV.

,

-

Attributable risk: number ofcases attributable to one risk factor (put another way. the amount you would
expect the incidence to decrease if a risk factor were removed). For example, if the incidence rate oflung
cancer in the general population is 1/100 and in smokers it is 10/100, the attributable risk ofsmoking in

causing lung cancer is 9/ I00. assuming a properly matched control (Le., 10/ I00-1 / I00 = 9/ I00).

Negative predictive ruue (NPV): when a test is negative for disease, the NPV measures how likely it is
that the patient is healthy (probability ofnot having a condition, given a negative test). Mathematically, the
number of true negatives is divided by the mnnber ofpeople with a negative test. Uke PPV, NPV depends on
the prevalmu of the disease and the sensitivity/specificity of me rtst (the higher the prevalence, the lower the NPV).

~ CASE SCENARIO: How does sensitivity affect NPY? The more sensitive the test, the fewer the
number of false negatives rod the highe.r the NPY.

Get in the habit of drawing a 2 X 2 table (see figure) to make calculations easier:

Disease.

Sensitivity = AI(A + C)

Specificity = O/(B + 0)

PPV = A/(A + B)

NPV = D/(C + 0)

Odds !dUO = (A X O)/(B X C)

Relative risk = [A/(A + B)] / [C/(C + 0))

Attributable risk - [A/(A + B)] [C/(C + D)]

B

D

(-)

c

A

(+)

Test (+)

0'

Expom" (- )
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Relative risk: compares the disetSe risk in the exposed population to the disease risk in the unexposed
population. Rdotive risk cem be coJw1ored only olla a prospective or apaimalloJ nudy. A relative risk gTeater (or
less) than one is clinically significant.

.. CASE SCENARIO: After completing a chilTt and autopsy record review, a reseilTcher fmds that
the inddenceof pancreatic cancer is 5/ 1000 in smokers and 1/1000 in non-smokers. What
is the relative risk of pancrea.tic cancer in smokers? The relative risk annot be e.tlculated be­
cause this is a retrospective study. dassic "fooled-you" type ofquestion---<hoose"n~
the above."

Odds ratio: used only for retrospective studies (e.g., case-control). The odds ratio compares disease in ex­

posed and nondisease in unexposed populations with disease in unexposed and nondisease in exposed
populations to determine whether there is a difference between the two. There should be more disease
ill exposed than unexposed populations and more nondisease in unexposed than exposed populations.
The odds ratio is a less-than-perfect way to estimate relative risk from retrospective data .

.. CASE SCENARIO: After it chart wd .utopsy record review, it resea.rcher finds that the inci­

dence of pancre.ttic ancer is 5/ I 000 in smokers and 1/ I 000 in nonsmokers. What is the
relative risk of pancreatic cancer in smokers? Around 5 (See the 2 X 2 table for m,uhemat­
ica! equation).

Standard deviation (SO): with a normal or bell-shaped distribution, I SO holds 68% of values. 2 50s
h.Q.ld 95% of values, and 3 SOS hold 99.7% of values. 10 a nonnal distribution, th;mtan = medi~
mode (mean is the average value. median is the middle value. and mode is the most common value) .

.. CASE SCENARlO: A child scores 140 on an IQ test. A review of the literature reveals that the
mean IQ in the child's community is 100, with an SD of 20. How does the child's score
compare with that of other children? The child did belrer on the enm than 95% of chil­
dren in the community.

Ske.wed distribution: a positive skew is asymmetry with an excess of high values (tail on tight, mean>

median> mode); a negative skew is asymmerry with an excess oflow values (tail orr left. me.an < me­
dian < mode). Because positive. and negative skews (see figure) are. DOl normal distributions, standard
deviation and mean are less meaningful values.

~
"""",, S 10

il
"""",, S 10

GI'Oup"A"

Group"B"

s 10

Group Ademonstntes a negative skew (tail on the left). group Bhas a nonnal distribution, and group Chas a positive skew (tail. on the right).
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Test reliabiUty (synonymous with precision) measures the reproducibility and consistency ofa test (e.g.,
the concept of interrater reliability: if twO different people administer the same test. the examinee will
get the same score if the test is reliable). Random mor reduces rtliahiliry/prtcisioD (e.g.. Umitation in signif­
icant figures).

Test validity (synonymous with accuracy) measures the trueness of measurement-whether the test
measures what it claims to measure (e.g.. if you give a valid IQ test to a genius. the test should nOt in­
dicate that he or she is retarded). Systt:lDCltic mor reduces valid.iry/accuracy (e.g .. misca1ibrated equipment).

Cor-relation coefficient measures how related two values are (see figure). The range of the coefficient
is -1 to + I. The important point in detennining the strength of the relationship between two viLTiables
is how far the number is from zero (i.e. absolute! value). Zero equals no association whatsoever. + I equals
a perfect positive correlation (when one goes up. so does the other), and -I equals a perfect negative
correlation .

.. CASE SCENAR10: Which is a stronger correb.tion. + 0.3 or -o.3? They are equal.

. . • . . .
• · . ..

· . . •

• . . . . .,

~ correlation (r = 0) S~a~ correlation (r ~ - 0.7)

. . . .
. • . . .
. . . . . .
· . . . .

Pe!fect negative correJation (r = - 1.0) Weak oositi\le r.nrrelation (r =+ 0.3)

Confidence interval: when you take a set of data and calculate a mean, you want to say that the result
is equivalent to the mean of the whole population, but usually the t\-Yo values are not exactly equal. The
confidence interval (usually set at 95%) says that you are 95% confident that the mean of the popula­
tion is within a certain range (usually within 2 SO of your experimental or derived mean). For exam­
ple, if you sample the hean rate of 100 people and calculate a mean of 80 beats/minute and a SD of 2.
your confidence interval (confidence limits) would be written as.76 < X < 84- = 0.95. This means that
you are 95% certain that the mean heart rate of the whole population (X) is between 76 and 84-, even
though you sampled only a small percentage of the community.

Different types of studies (listed in decreasing order of quality and desirability):

t. Experimental: the gold standard type of study. Compares two equal groups in which one variable
is manipulated and its effect is measured. Remember to check for double-blinding (or at least single­
blinding) and well-matched conrrols.
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2. Prospecove/longitudi.nal/cohort/incide.nce/follow-up: choose a sample population, divide it
intO twO groups based on presence or absence of a risk factor. and foUow rne groups over time to
see what diseases they dev~op. This approach sometimes is called an observational study because all
you do is observe. For example. you may follow people with and without asymptomatic hyper­
cholesterolemia to detennine whether people wilh hypercholesterolemia have a higher incidence
of myocardial infarction later in life. You can calculate~an~. This type of
study is time-consuming. expensive. and good for common diseases. whereas retrospective stud­
ies Me less expensive. less time-consuming, and good for rare diseases.

3. Retrospective/case-control: samples are chosen after the fact based on presence (cases) or ab­
sence (controls) ofdisease. Information then can be collected about risk factors. For example, you
may look at people wirn lung cancer versus people without lung cancer to determine if the pe0­

ple with lung cancer smoke more.

~~:good for extremel rare diseases. You simply describe the clinical presentation ofpe<t
pie with a certain disease. Case series may suggest the need. for a retrospective study.

5. Prevalence survey1cross-sectional survey: looks at lhe prevalence of a disease and prevalence of
risk.factors. When two different cultures are compared. you may get an idea for the cause ofa dis­
ease. which can be tested with a prospective study (e.g .. more colon cancer and higher fat diet in

U.S. versus less colon cancer and low fat diet in Japan).

lncide.nce: the number of new cases ofdisease in a unit of time (generally in I year. but any time frame.
can be used).'jfile inddmce rate is equal to the absolute ris!d<as opposed (0 relative or attributable risk). In In

epidemic. the observed incidence greatly exceeds the expected incidence.

Prevalence: the total number of cases of disease (new or old) .

.. CASE SCENARIO: Ifa widely used new form ofchemotheupy illows patienlS wim lung an·
cer to survive an extra 2-3 years without curing the disease. what will happen to the inci·
dence and prevAlence oflung cancer? Nothing happens to the incidence, bUl the prevalence
will incr~ bec.tuse people live longer.

.. CASE SCENARIO: For influenza. which is higher-incidence or revalence? In shorHenn
diseases (like the flu). the incidence is often higher tbin the preyAlence (opposite of ODIC

dise.1.ses) .

Comparison ofdata: c..rJ €!ill
..7 Chi-squared test: used to compare percentages or proportions (nonnumeric or nominal dati) .

..,2(T-(est: used to compare t\vo means.

...3. Analysis ofvariance (ANOYA): used to compare three or more means.

P-value: If someone gives you data and tells you that p < 0.05 (commonly used as the rutofffor su.·
tistical significance). there is less than a 5% ellance (0.05 = 5%) that the data were obtained by random
error or chance. If you read that the blood pressure (BP) in a control group is 180/100 mmHg, but the
BP after use of drug X is 120110 mmHg with p < 0.10. there is less than a 10% chance that the differ­
ence in BP is due to random error or chance (or up to a 9.99% chance that the result is due to chance).
Three points: (I) the study still may have serious flaws; (2) a low p-value does nOI'imply causation; and
(3) a study that has statistical significance does not always have clinical Significance (ifdrug X can lower
the BP from 130/80 to 129/80 with P < 0.00 I, you still would not use drug X).

The p-value also ties into the null hypothesis (the hypothesis of no difference). For example. in a drug
study of hypertension, the null hypothesis is that the drug does not work (any difference in BP is due
to random error or chance). When the drug works beautifully and lowers the BP by 60 points, the nun
hypotheSiS must be rejected. because clearly the drug works. When p < 0.05, you can conHdently t~tcl

the null hypothesis, because the p-value says that there is less man a 5% chance lhat the null hypolhe-
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sis is correct To reject the null hypothesis is to say lhal the difference in BP is not due to chance; it is
due to the drug.

The p-value also represents the dlance of making a type I error (concluding that there is an effect or

difference when there is not or rejecting the null hypothesis when it is true).

Atype II error is to accept the null hypothesis when it is false (the drug works but you say it does not).

Power: the probability of rejecting the null hypothesis when it is false (a good lhing) .

.. CASE SCENARIO: What is the best way to increase the power of a study? InccNSe the sam­
ple size.

Experimental conclusions and errors

1. Recall bias: a risk for retrospective studies. When patients cannot remember things, they may inad­

vertently over- or underestimate risk factors, For example, John died ofJung cancer, and his angry
wife renlembers him smoking "like a chimney," whereas Mike died of a non-smoking-related dis­

ease, and his laving wife denies thal he smoked mudl. In realilry. both men smoked one pack per day.

JC~occurs when there is no blinding. When a scientist receives big money to do a
study and wants to Hnd a difference between cases and controls, he or she may inadvertently in­

terpret the same patient comment or outcome as "not Significant" in the control group and "sig­
nificant" in the ueaonent group,

~~~~ili!1.bl~: patients do not admit to embarrassing behavior or claim to exercise more
thmtheydOlO j)fease the interviewer--or they may claim to take experimental drugs when they
spit them ou( .

.. CASE SCENAJUO: An experimenter measures me number of ashtrays owned and lhe inci­
dence oflung cancer and finds that people with lung cancer have'more ashtrays, He con­
cludes mat ashtrays cause lung cancer. What is the flaw in tbe study? Confounding varioblt
(smoking tObacco is the confounding variable, because iI causes the increase in both ash­
trays and lung cancer) .

.. CASE SCENARJO:The mortality data ofcity A, a retirement community. and city B, a coUege
town, are compared. Ais much higher than B, and the researcher says thaI pollution or other
toxic exposure must be the a.U5e. What is the error? ~~endo;!!f.J'" ~fiiil~of
course cily Awill have higher a mortality rate (due lO'ije'3ifTerences) if the groups are nOI
Stratified imo ~ppropriate age-Specific comJ'Misons.

.. CASE SCENARIO: A phone survey of 100 people Hnds 30 people wbo smoke and 20 who
do nOt. The other 50 people did not answer the phone. The researcher condudes thai tbe
communily has a smoking prevalence of 60%. What is the error? NOIBbf'OiISt~ In lhis
case, the firsl step to try to salvage the results is repeated attempts to readl the nonrespon­
ders. If this approach is unsuccessful, list the nonresponders as unknown in the data analy­
sis and see jf any results can be salvaged, Nrrer make up or assume responses.

.. CASE SCENARIO: Aprostate cancer screening test claims to prolong survival when compared
with older survival data. using the same standard treatment as before. The researcher claims
mat earlier detection improves mortality from prOSlate cancer. W..hat is the error? [tad-time
.iGs, which is due to lime differentials. The difference in survival is due only to earlier de­
tection, not improved ttealmem or prolonged survival,

.. CASE SCENARIO: In-hospital deuh rates for m}'ocudi.il infarction (MI) Me compared between
hospital Aand B. Hospitil Ahas a higher in-hospital mortalil}' rate. Hospiw Aalso lu.s a cardiac
catheleriution lab and dedicated coronary care unit; hospital Bhas neither and tranSfers p,atients
10 hospital A if they need a cathelerization lab or coronary care unit. The researcher concludes
that bospital 8 provides better care. Whal is the error? AiIiiiiSSiiii llItt biczs. If you lake on the
lOugh cases (hospital Bdoes not). you are sure to have higher mortality rales. The same error
also can apply to surgeon's mortality/morbidity rates if the surgeon takes only tough cases.
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NlKiATIVIl SYMPTOMS

Delusions /
tWludnations./
Bizarre behavior./
Thought disord~
Poor attention./

Antipsychotic medications:

The diagnostic criteria are clues: delusions. haDucinotions. disorganized sp«ch. grossly disOrganiztd or CO(4conic be­
havior, and negotive symptoms (nat affect. alogia/refusal to talk, avolition/apathy). The typical age of on­
set is 15-25 years for men (look for a deteriorating college student) and 25-35 years for women.
Roughly I% of people in all cultures have schizo hrenia. In the United States, most schizophrenic pa­
tients are born in the winter (reason unknown). U to 00;, of schizophrenics eventually commit sui­
ode; a past altempt is lbe best predictor of eventual success. Treat with antipsychotic medications and

psychosocial therapy and support. Medications are used first. but the best treatment (as in most psychi­
atric disorders) is medication plus therapy.

.. CASE SCENARIO: What is the difference between brief/Oicute psychotic disorder, schizophreni­
fonn disorder. iU'ld schizophrenia.? Only the duration ofsymptoms: < I month = brief psychotic
disorder; 1-6 months = schizophreniform disorder; and > 6 months = schizophrenL1_

Symptoms and prognosis:

SCHIZOPHRENIA

POSITIVE SYMPTOMS

Psychiatry and Ethics

Example(s)
Exlnpyr.uni<W side effects
Autonomic side effectsl

Posith-e symptoms
Negative symptoms

*Atypical. newer agents are the drugs of choice for maintenance therapy because of reduced extrapyramidal side effect~ and
effect on negative symptoms.

IAutonomic side effects include anticholinergic (dry~U[h, urinary~ntion. blu~sion. myd~sis). alpha-I blockade
(orthosyc hypotension), and an~mine effects (~on). ~
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Extrapyramidal side effects are important and commonly tested:

1. Acute dystonia occurs in the fll'St few hom O'f days 0f treatment. The patient has muscle spasms or
~) stiffness (e.g .. torticollis, trismus), tongue protrusions or twisting, opisthotonos, and oculogyric

Cl( crisis (forced sustained deviation orrhe head and eyes). Most common in young men. Treat with
~l:ihistamines (e.g., diphenhydramine) or1intiCholinergi (e.g., benztropine, trihexyphenidyl),

•
2. Akathisia occurs in the first<fe.w-days of treatment. The patient has a subjective feeling of restless-
~ ness and may pace constantly, alternate sitting and standing positions. or be unable to sit still. Hera

I( blCickers can be tried.

~ Pa.rkinsonismoccurs in thef"m:rfew months of treatment. The patient has stiffness. cogwheel rigid-
JA _<i' ity, shuffiing gait, mask-like facies, and drooling. Most common in older women. Treat with ,an-

f'(op'f(\l'l6~Or, l:( 'histamin (e.g., diphenhydrami.ne) or ClDtich9.Jinergicsl'(e.g., benztropine, I.rihexyphenidyl).

d- Atc.;n.~'~().... 4. Tardive dyskinesia occurs after years oftreatmenl. Most patients have perioral movements (e.g., dart-
t ~.b ing, protruding movements of the tongue, cheWing, grimacing, puckering). Patients also may

cR. have invollmtary, choreoathetoid movements of head. limbs, and trwlk. There is no known treat­
ment for tardive dyskinesia; if you have to make a choice, discontinue the antipsychotic and con·
sider switching to an atypical a:ntipsychotic (e.g., dozapine).

5. Neuroleptic malignant syndrome is a life-threatening condition that can occm at any time dur­
ing treatment. The patient has rigidiry, ~(Obtundatiori! agitation, high fever (up to 107~). high
level of creatine phosphokinase (often> 5000), sweating, a:nd myoglobinuria. Treatment: ( I)discon­
tinue the antipsychotic; (1) give supportive care for fever and renal shutdown due to myoglobin­
uria; and (3) consider giVing danttolene (as in malignant hyperthermia).

Other facts about antipsychotic medication:

• Dopamine is a prolactin-inhibiting facror in the tuberoinfundibular tract of the brain. Thus.
dopami.ne blockade causes an increase in prolactin, which may result in high prolactin levels, galac­
torrhea (typically bilateral), and i.mpotence, mtnstrual dysfunction, or decreased libido.

• Individual antipsychotic side effects: dtioridazine causes <J:etinal-piginenr:deposit:s, dozapine...
causes llgranutoC)1osis (white blood cell counts must be monitored), and chlorpromazin~causes

jaundice and..'PhOfosensitivity.

MOOD DISORDERS

Depression

Patients described on the boards usually do not come out and say, "I'm depressed." You have to watch
for the clues: change in sleep habits (claSSically, insomnia), vague somatic complaints, anxiety. low energy
level or fatigue, change in appetite (classically, decreased appetite), poor concentration, psychomotor retarda­
tion, and/or anhedonia (loss of pleasure; previously fun activities are no longer enjoyed). In children, de­
pression often presents as an irritable mood instead of a depressed mood, and in the elderly, it may pre­
sent as "pseudodementia."

Look for precipitating factors in the history, such as loss of a loved one, divorce or separation, unem­
ployment or retirement, or chronic disease. Depression is more common in women. "Pencil-and-paper"
tests (e.g., Beck's depression inventory) are sometimes used for screening. Treat with both antidepres­
~nts and psychother~y; the combination works better than either modality alone.

• Adjustme.nLQiSoraer......with..depressed..mood: the patient does not handle a stressful situation
rll1':ell and feels "bummed out" (for < 6 months) but does not meet criteria for full blown de-

<.f,1'OO pression. A classic example is the teenage girl who breaks up with her boyfriend and seems to
cry a lot, skips a few days of school, and does not want to talk to her friends for a week.
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• Dysthymia: depressed mood on most days for more than 2 years, but no episodes of major de­
pression. mania/hypomania. or psychosis.. .

Antidepressants

.J(Se.rotonin-specific feuptake inhibitors (SSRls; e.g., fluQxetine. paroxetine) prevent reuptake of
serotonin only and have few serious side effects (insomnia,~, sexual dysfunction). They are the
fIrst-line agentS in all depressed patients.

JTricyclic antidepressants (TCAs; e.g., nomiptyline. amitriptyline) prevent reuptake of norepi­
nephrine and serotonin. They also block al ha-adrener ic receptors (watch for orthostatic hy-

~

~,d~and~ and m~~carinic recept0!1 as well as cause sedation and lower the
seizure threshold (especially bupropion, which is not technically a TeA). TeAs are dangerous in

overdose. primarily because of cardiac arrhythmias. which may respond to bicarbonate.

.%. Monounine ox.id~e inhibitors (MAOls; e.g.. phenelzine. tranylcypromine) are older medica­
tions and nOi first-line agents. They may be good for arypico.l depression (look for hypersomnia and

J#~i(&tJe.~s.~ype.rphagia-theopposite of classic depression). When patients eat tyramine-containing foods....1es­
peeially wine and cheese). they may have a hypenensive crisis.

Bipolar Disorder

Mania is the only criterion reqUired for a diagnOSiS. Depression commonly presents before or after
mania. Look for classic symptoms such as decreased need for slup. pressured speech, sexual promiscuiry. shop­
ping sprees. and exaggerated self-importance or delusions of grandeur. The initial onset claSSically is be­
tween 16 and 30 years of age.(Lit.b.ium and vaJproic acid are first-line treatment agents. ~f!lazepine
isa~t. Antipsychotics may be needed for patients with psychosis (used at the same
time as the mood stabilizer). A,E,tidepressants can trigger mania or hypomania, especially in bipolar

p~e~'-l

./ OU.¥t~nO"8fp~larII disorder is ~-",nia (mild mania without psychosis Ihat does not cause occupa-
/'to~ ~. tional dysfUJlction) plus major depression.

-U •Cyclothymia is defmed as a(least 2 years ofhrpomania alternating with depressed mood (With
no full·blown episodes of mania or depression) .

• lilhium causes renal dysfunction (diabdes insipidus), thyroid dysfunction, lrtmor. and CNS effects
at toxic levels. Valproic acid causes liver dysfunction. and carbam.uepine may calise bone marrow
depression.

Suicide

The major risk factors are~.~rsu~. ~(o'l of rage or~, p'rior suicide otte~pts.

ma.le ux (men commit suicide three times more often than women, but women attempt it four times more-often than men), prior psychia,'c history. dePJYSion, recent loss or separation. loss of health, unemploy-. / ,
ment or retirement, and sing e, Widowed. or divorced status.- , . .

• CASE SCENAJUO: What is the best prediCior of futtlI"e suidde~ Apast attempt.

Considei~ospitalizin])an acutely suicidal patient (against their will~ if necessary) for treaunem. Patients
,~ho are jusl coming QUI of a deep depresSion are at increased risk of suicide: the antidepressant may
begin to work. and tile person has more energy-just enough to commit suicide. Suicide rates are ris­
ing most rapidly among 1S-24-year-olds, but the greatest risk is in peoplt{O"ver age-6])

• CASI! SCENAlUO: True or f;llse: ~sking about suicide does not incre;lse the risk of sUi~e.
~Alw-ays~k depressed palientS ;about suicide 10 usess their nsf.
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Normal VS. ~thologic grief. mourning. and beruvemenl: initial grief after a loss (e.g., death of a
loved one) may include a state of shock. feeling of numbness or bewildennent, distress, crying. sleep
disrurbances, decreased appetite, difficulty in concentrating. weight loss, and survivor guilt for up (0 I
year-in other words. the.$ame symptoms as depression! Intense yeaming (even years after the death)
and even searching for the deceased are normal. Fulings oj wjJ1hJessness, psychomo~ rtlcUdauoD. and.,no­
,daJ id«Jrion are not signs of normal grief; they are signs of depression.

.. CASE SCENARIO: A 68-year-old man comes to see you 2 weeks afler his wife of 40 yeus
died. He complains of poor appetite and crying spells and uys that he keeps thinting
he sees his wife. only to realize it is not her. He also feels guilty. He denies suicidiil
ideuion. What does the patiem have? Normal grief. II is normal to have an illusion or
hallucination about the deceased. A normal grieving person knows that it was an illu­
sion or hallucinuion. where;u a depressed person believes that the illusion or halluci­
nation is real.

ANXIETY DISORDERS

Panic disorder: look for 20-40-year-old patient who thinks that he or she is dying or haVing a heart at­
tack, even though the patient is healthy and has a negative work-up for organic disease. Patients often
hyperventilate and are extremely anxious. Remember the association with(Gfloraphollia (fe·aLof::learing
the house). Treat with~s (e.g., nuoxetine). which are favored over benzodiazepines (because of the
sedation and addiction potential with benzodiazepines).

Genenlized .m.riety disorder: patient constantly wornes about nraything (e.g., career. family. future. rela­
nonships, money) at the wne time; n9; as dramatic as panic disorder. Treat with SSRIs, buspirone (non­
addictive, nonsedating) or benzodiazepines (addictive, sedating).

Simple phobias: fear of needles. blood products. animals, heights. other specific trigger. Treat with be­
havioral therapy. such as fl~ing (e.g.. patient with fear of dogs locked in room with many dogs).y­
temanc desensitization (e.g., patient with fear of dogs asked to think about dogs, then listen to a dog bark,
then look at a live dog, etc.). biofeedback, and mental imagery. Social phobia is a specific subtype ofsim­
ple phobia that is best treated with behavioral therapy. Beta blocker.; may be used before an unavoidable
public appearance to reduce symptoms, and SSRIs may help.

..IPosttr~um~tic stress disorder: look for someone who has been througb a life-threatening nrmt (Vietnam
veteran, survivor ofsevere accident or rape) who rtcurrmtly tIperitnces the nrmt (nightmares, flashbacks).
nies to ovoid thinking about it. and h~depression or poor concmlration as a result. Treat with (group) therapy
with or without an antidepressant.

SOMATOFORM DISORDERS

Patients with somatoform disorders do not intentionally create symploms. J'reat with frequent r:.eturn..clinic
visits and/or....psychotherapr.

1. Som~tization disorder: patients have multiple complaints in multiple organ systems over many years
and have had extensive work-ups in the past.

,~ &=onversion disorder: after ~.obvious precipitating factor (e.g., fight with boyfriend). patients
t have ~aplainable ntIHologic symptoms (b~dness, stocking.and-glove nwnbness).

3. Hypochondriasis: patients continue to believe that they have a cenain disease despite extensive
negative work-up.

4. Body dysmorpbic disorder: preoccupation with imagined physico.l dd'tct (e.g.. a teenager thinks that
ber nose is tOO big when its size is normal).



Psychiatry and Ethics

Somatofonn disorder vs. factitious disorder vs. malingering

.)':' Somatofonn disorders: patients do not intentionally create symptoms.

..,ZFactitious disorders: ~tients intentionally create their illness or symptoms (e.g.. they inject in­

sulin to induceh~a) and subject themselves to Erocedures to assume die role of a patitnt
(uni9ue type of secondary gain) with no fmancial or other secondary gam.

v3='Malingering: patients intentionally create: their illness for secondary gain (e.g.. money. release
from work or prison)'-

PERSONALITY DISORDERS

Personality disorde.rs are lifelong disorders wim no real treannent (although psychotherapy can be tried):

~Pa.ra.noid: patients think ~veryone (including friends) is out to get them: often stan law-suits.

.z Schizoid: the classic loner: no friends and no interest in having friends.

.3. Schizotypal: bizarre beliefs (e.g.. extrasensory perception, cults. supe.rsLition, illusions) andJ bizarre manne.r of speakin2 but no psychosis.

l ~ d(f. ....r.' Avoidant: patients have no friends but want them;{fear of criticism or rejectio%auses them to
N.d~rIj avoid others (inferiority complex).

O\r.ca
I f'C"') ·,.5:I!istrionic patients are overly dramatic and mention-seeking and may be in~ppropriately seduc-

tive; they must be the center of attention .

.....&:" Narcissistic: patients are egocentric. lack empathy, use others for their own gain, and have a sense
of entitlement. .

.;(Antisocial: patients may have a long cri.m.inal record (con men) and may have tortured animals or set
fIres as children (a history ofchildhood conduct disorder is required for this diagnosis). They are ag­
gressive and do not pay bills or support children; they are also liars and ftd no remorse (without
conscience). The disorder has a strong association with alcoholism or drug abuse and somatization
~. Most patientsar~ -

...s:"Borderline: i!lliabiliry ofm~. beha'iPr. relation~ps(many are b~al). and self-image. Look
for splitting (people and thmgs are all good or all bad and may frequently change categories). sui­
cide attempts, micropsychotic episodes (2 minutes of psychosis). impulsiveness and constant cri·
sis (see Glenn Close in FOlaI Auroetion) .

..J. Dependent: patients cannot be (or do anything) alone; they are highly dependent on others. For
example, a wife may stay with an abusive husband.

W:""qbsusive-compulsive: patients are anal-retentive. stubborn. and cheap with restricted affect.
Rules are more important than objectives. DilTerent than obsessive-compulsive disorder (OCD)!

MISCElLANEOUS

Yissociative fugue/psychogenic fugue: patients have amnesia and travel. assuming a new identity.

.,./Dissociative identity disorder/multiple personality disorder: most likely disorder to be associated
with childhood sexual abuse•

.,AIomosexu.ility-and homosexual experim.enta.tion..-ll~considere<L--a...disease..--aNny.ge; they-are.
<[l..9!JDaJ yaDants. <:

... CASE SC£NARIO: A woman complains that her husband has memioned a few "kinky" fiO­
USies md ClCGtsionally wears her underv.'ear. ww.t disorder does the mm hive? None. His

behavior is within the realm of normal.
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Obsessive-compulsive disorde.r: patients have: recurrent !.houghts or impulses (obsessions) and/or recuI­
~'" o::rent behaviors (compulsions) that cause marked dysfunction in their occupational or interpersonal lives.

'7e., O~ Look for washing (the patient may wash the hands 30 times a day) and checking rituals (the patien! may
f)~~ check to see whether the door is locked 30 times a day). The onset usually is in adolescence or eMir
;x.. -"Y adulthood. Treat \vi~espedally lluvoxamine) or clomipramine. Behavioral therapy (e.g., flood-
::!'-... ing) also may be effective.

•
Narcolepsy: daytime sleepiness; draeastd ra id e mOvmeJIl (REM) latency (patients enter the REM suge
~

as soon as the fall asleep); PJtoplay loss of muscle tone, falls); and
~) or ypnogogic as the patient aIls asleep) hallucinations. Treat wi

stimulant) or amphetamines.

Note: Hospitalize patients (against their will, if necessary) who are a danger to themselves (suicidal or
~

unable to take care of themselv~or others (h.Q!!!!fLdal).--
DRUGS OF ABUSE

Marijuana is the most commonly abused illegal drug. Look for a teenager who listens to rod music,
~as rtd eyts. and acts "weird." Also look for "amotivational syndrome" (chronic use leads to laziness and
lack of motivation), time dis~tion, and "munchi~" (eating binge during intoxication). Patients have
no physical withdrawal symptoms, althoughthey may report psychological cravings. Overdoses are not
dangerous, although patients may experience temporary dysphoria.

Coaine-s associated with sympathetic stimulation (inso~a. lachlfMdia, mydrijlSis.h~on. sws.cing),
hyperalSWIess, and possib1;: paranoia, aggressiv.sness, delirjurn, psyclJPsis, or formiCGtioDs (patients think
tha.t:bugs:are crawling-on them). Overdoses can be fatal because of arrhythmia. heart ~k. seiryre, or
s~e. On ~wal, patients become sleepy, hungry (vs. anorexic with intoxication), and irritable
with possible severe depression. Withdrawal is not dangerous, hut psychological cravings usually are se-
v"ere. Cocaine is leratogen..ic (~~disruptions in fetu.!).

Amphewninesare more classically associated with psychotic symptoms (patients may appear to be full­
blown schizophrenics) hut otherwise similar to cocaine.

opiioidS'include heroin and related a ents. They cause euph~a. ~gesia. drow~.@aSlyco"mpation,
and ~respiratory.JrpressionOverdos an be fatal because of respiratory depression: tre~th
nal~e. Because the drug is usually t~ert€travenous~ there are associated morbidities and mortali­
ties (e.g., endocarditis, HIV, cellulitis, talc damage to lung). 'JY!.thdrawal is not life-threatening, but pa­
tients aCI as though they are going to die. Symptoms include gooseflesh.~. insomnia. and cramping
o~n.(Methadon9reatmentsometimes is given 10 opiate addicts. Methadone is a longer-acting opioid
that aJJows patients 10 function by keeping them on a chronic, free, low dose. Its use is controversial.

Lysergic aci<ldielh.)'lamide (LSD)/mushrooms: symp.toms of intoxication include hallucinations usu­
ally visual vs. auditory in schizophrenia), mydriasis. tachycardia. diaphoresis, and ~ception and mo .
disturbances. Overdoses are not dangerous (unless the patient thinks that he can fly and jumps out a win­
dow). and there are no withdrawal symptoms. Patients may have )!..~~cks" months to years later ~ef
feeling of being on the dwg again. ~ven though none was taken) or a "bad trip' (acute paniueaCfion
or C!y..wJ!gria). Treat bad trips with reassurance or a benzodiazepine/antipsychotic:agenr;::ifneeded.

:>0 CASE SCENARIO: What are th~ known (eratog~nic effects of LSD? Non~. N~i~nor
~has been de:fmitely proved to be terat ic thou moke inhalation m '­
juana) is thought to hav~ ill e eas on the fetus (a 1a cigareHe smoking).

'hent: 'dine (PCP):symptoms ofLSD/ID.ushroom intoxication plusconfusion~d~
e behavior Also look for vlUtical and/or horizontdI nystogmus;-plus possible,schizophreruc-like symptoms
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(e.g., paranoia. auditor hallucinations. disorganized be.havior and speech). Overdose can be falal (con­
vulsions, coma, respiratory arrest); treat wit supportive care and urine acidification to-.hasCen elimina on.--Tfhere are no withdrawal symptoms.

~
iihab.nts ( .g., g~e, glue, varnish remover): imoxication causes euphoria. dizziness. slurred

f) ~, a feeling of floating, ataxia. and/or a sense of heightened power. Inhalant use usually is seen in
lt~ ~. Overdoses can be fatal (respiratory depression, ca~ac arrhythm~s.~
1',;I:Jf p~n) or cause severe permanent sequelae (nervou:)yslem, Gv?" or kidn, toxicity. pe9Pheral
U~..,~ ~ neuro~hy). There is (10 known withdrawal syndrome.

Be.n.zodiazepines1barbituratel?lcause sedation and drowsiness as well as reduced anxiety and disinhibi­
tion. Overdoses..can be fatal (respiratory depression); treat overdoses ofbenzodiazepi.lles with(iiumazenil)
In addition, withdrawal can be fatal (as with alcohol) because ofseizures and/or cardiovascular collapse. ~al
wjthdrawal Qn an inpatient basis with benzcxH,uepines, and gradually taper the dose Qver several days.
Benzodin.epines and barbiturates aredangerous when mIxed with a1coboL(aU three-are CNS depressants).

Note: Caffeine can cause..~adl!f!.~ fatigue in wi~drawal.

ETHICS

Do not fQrce adult Je.hovah's witness patients tQ accept blood products.

Ira child has a life-threatening condition and the parents refuse a simple, curative treatmut (e.g.,
antibiotics for meningitis), fust try to persuade the parents. Then get a court order tQ give the treagnent;
do nOl give the treatment until YQU talk tQ the courts, if YQU can avoid it.

Let competent people die if they want to do so; never force treatments on adults Qf sound mind. On
the other hand, do not commit active euthanasia. Respect the patient's wishes f.£r passive euthanasia.

Do not tell anyone how your patient is dQingunless the person is directly involved with care and needs
to know or is an aUl.hQrized family member. If a colleague asks about a friend who happens to be your
patient. rduse to answer.

When it is permissible to break patient confidutialicy:

YAt the patient's request

.zSuspected child .bus•

....a CQUrt mandate

..A.DUlY to warn and protect (if a patient says that he is gQing tQ kill JQe. YQU have tQ tell Joe. lhe
proper aUlhorities. Qr both)

....R" Reportable disease

yDanger to olhe.rs. FQr example, if a driver is blind Qr has seizures. let the proper authorities knQw
so that they can take away the patient's license to drive. If an airplane pilot is a paranoid. halluci­
nating schizQphrenic, authorities need to know.

Informed conse..ntinvQlves giving the patient informatiQn about the diagnosis (his or her condition and
what it means), the prognosis (the narural course of the condition without rre.amlent). the proposed
treaonenl (description of the procedure and what the patient will experience). the risk/benefits of the
treatmenl. and alternative treatments. Patients lhen are allowed to make their own chQice. The docu­
ments that patients are made to sign Qn wards are not reqUired Qr sufficient fQr informed consent; they
are used for documentatiQn and medicQlegal purposes (i.e.. lawsuit paranoia).

When a patiut is incompetent, a court-appointed guardian shQuld be arranged (surrogate decision·
maker or heoilth care power ofauOl:ne..y).

I
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living wills ilIld do-not-reswcitolte (DNR) orders should be respected and followed ifdone correctly.
For example. if a patient SAyS in his living ,vill that he does not want (0 be put on a ventilator. do nOt
put the patient on a ventilator, even if a spouse, chUd Of signifiCint other tells you to do so. Of course,
be nice about it, and discuss it with those concerned in a caring. professional manner.

DepressioAshould always be evalu.ned as ot,-reuo .,. competence," A patienLw.ho Is-swcidal may

refuse-all treatment'. This refusal should not be respected until the depression is created.

Psychiatric patients can be hospitalized aglinst their will if they are a danger to selfor others for a
limited time. After 1-3 days. most states require a formal hearing to determine whether the patient hu
to remain in custody. This practice is based on the prindple of beneficence (doing good and avoiding
hann).

Restraints can be used on an incompetent or violent (delirious, psychotic) patient i{needed, but their
use should be brief and reevaluated frequently. --

11 .. CASE SCENAJUO: How effective are resmintS in preventing falls in demented or delirious
't patients? Re5.traintS generally do nO[ reduce the risk of falls and can cause serious injury.

Patients lUlder 18 do not require parental consent if they are emandJ!ate<:l(mamed, living on rheir
own and fmancially independent. raising children. serving in the armed forces), have. a~uaUy trans·

mjtted disease. wan! co~ception, are preg~, want~ rreatmenl or counsc;.Ung, or hav9sychi­
atric illness. Some states have exceptions to these statements, but for the boards, let minors make meir
own decisions in such settings.

Ifa patient is comatose and no surrogate decision-maker has been appointed. the wishes ofth~
ily should generally be respected. If there is a family disagreement or ulterior motives are suspected,~
t£..the hospital ethics commine" Use courts as a last resort ..

.. CASE SCENAJUO: What should you do in a pediamc emergency when parents, caretalers.
or family memben; ue not available 10 give consent? Tre<lt the child as you see fit.

Do not hide a diagnosis from patients (including children) if they want to know the diagnosis (even
if the family asks you to do so). Do not lie to any patient because the family asks you to do so. Con­
versely. do not force patients to receive infonnation against ~eir will; if they do not want to know_the.
diagnosis, do not tell them.

.. CASE SCENAJUO: A family asks you not to rell grandma the diagnosis. What should you do
first? Ask the family about their concerns. If this approach does not resolve the issue, ask
the patient whether She wants ro know the diagnosis. If she does, tell the family that you ­
are obligated to give her lhe information.

.. CASE SCENARIO: What should you do if a patient who needs lreilUTIent ca.nnOl communi~
ca.te (e.g., comatose or unconscious patients)? Give;l.lI re!.lujred ca.re unless you know tbal
the patient does not vnnt it.

Withdrawing and withholding care are legal equivalents. The fact that a patient is on a ventilator does
not mean thal you can never turn it off.

In terminally ill Jntients-J give.,enough pllil medication to relieve pain. Do not be afraid to use nar­
cotics, and do not worry about addiction in this setting.
~-_-----'._-----
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OBSTETRICS

Preventive Care/Normal Pregnancy

Consider pregnancy in all women of reproductive age bdore creating any condition. Do not give a
teratogenic drug or order an x-ray/CT scan without knowing whether the woman is pregnant. A pa­
tient who says that she is on birth control may still be pregnant; no contraception is 100% effective, es­
pecially when compliance is taken into account. The standard human chorionic gonadotropin (HCG)
pregnancy lest becomes positive roughly 2 weeks after conception.

Give folate to all women of reproductive age to prevent neural rube defectS. This prevention is most ef­
fective in the fIrst trimester, when many women do not even know thallhey are pregnant.

Signs ofpregnancy: amenorrhea, morning sickness with nausea or vomiting. HegOJ'sign (softening and
compressibility of the lower uterine segment), Chadwick sign (dark discoloration of the vulva and vagi­
nal walls), linea nigra (see figure). mtl4SID.o. and Weight gain.

The midline vertia.lly.oriented thin
hyperpigmentOO line over the ~b­

domen is consistent with lineil
nigr~. ~ nonml, benign finding
in p~lW1C)'. (From du Vivier A:
PregIwlcy md female dison:!.ef$. In
du Vivier A (00): Aths of Clinic.J.
Derm~tology. 3rd ed. New York.
Churcl1i11 Uvingstone. 2002, pp
683-691, with permission.)

-
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Changes and complaints associated with normal pregnancy: nausea and vomiting (morning sickness),
heavy (possibly even painful) feeling of the breasts, increased pigmentation of the nipples and areolae,
backache. soiae gravidarum, and mild ankle edema. Heanbum and increased frequency of urination are
also frequent problems in pregnancy. Quickening (me mother's first perception oHetal movements) usu­
ally occurs at 18 20 weeks in a primiyravjda and at 16-18 weeks in a multigravida.

Routine lab (dts in a pregnant patient:

). ~ap smear. Every woman should have a Pap smear at the first visil, unless she has had a normal
smear in the past 6 months.

~rina.lysiuhou1dbe done at every visit to screen for pre-eclampsia. bacteriuria. and diabetes. Trnll
asymptomatic bacteriuria in pregnancy; 20% of pregnant women develop cystitis or pyelonephritis if
umreated at least in pan because progesterone decreases the tone of the ureters and the uterus com­
presses the ureters.

.):""Complete blood count should be done at the first visit to see whether the patient is anemic (preg~

nancy aggravates anemia). Give iron supplements (in prenatal vitamin formulations) to prevent
anemia .

.!.8100d type. Rh type.. and antibody screen should be done at the ftrst visit to identify possible
lsOimmunization/Rh incompatibility .

.....s. Syphilis test should be done at the first visit (mandated in most states) and at subsequent visits in
high-risk patfents.

j.. Rubelb. antibody screen should be done at the first visit if the patient's vaccination history is un~

known; othenvise, it is not needed.

....JrDiabetes screening should be performed ill all women at 24-28 weeks. Screen with fasting serum
glucose and serum glucose I or 2 hours after an oral glucose load. Consider screen at the first visit
if the patient has risk factors for diabetes (obese, family history. age over 30).

.. CASE SCENARIO: What is the most likely cause of macrosomia in il term in{jnt?M~
diilbetes.

ySerum alpha-fetoprotein (AFP) or "triple screen" should be done between 15 and 20 weeks for
older or other high-risk women. Low AFP :;; Down syndrome, fetal demise or inaccurate dOfes. High AFP
:;; neural tube defects (e.g., anencephaly. spina bifida). ventral wall defects (e.g., omphalocele, gastroschisis),
mu.ltiple gestation. or inaccurate dates. If AFP or triple screen is positive at J6-20 weeks, first order an
ultrasound to rule out inaccurate dates or obvious fetal abnonnality. If the results are inconclusive,
the patient should undergo amniocentesis for a diagnosis ofchromosomal disorders (ceU culture)

~

or neural tube defects (amniotic nuid A"FP level).
~

.....-9. Group 8 streptococcal culture should be done aD5-3 7 wee 5.. lethe patient is positive, treat dur­
ing labor with ampicillin to prevent neonatat meningitis.

1Jl..-Others: hepatitis,J serology, ruberc~osis skin test, H!)' test, and ultraso;;nd are done only when
the patient has a suggestive history or risk factors. If asked, you should do routine chlamydial and
gonorrhea cultures for any sexually ac[ive woman younger than 25, especially if she has multiple
partners or is indigent, even if she is asymptomatic.

At every prenatal visit, listen for fetal hean tones and evaluate uterine size for any size/dates discrep­
ancy. Fetal heart tones can be heard with~s and with ast~Oj
w . Uterine size is evaluated by measuring the distance from the symphysis pubis to the top of the
~

fundus in centimeters. At 12 weeks' gestation, the uterus enters the abdomen, and at 20 weeks it reaches
the umbilicus. Bttwan raughly 20 lind 35 wttks, the mtaSUrement in an should equal the numbtr of wetkS' gestation. A dis­
crepancy greater than 2 3 an is called a size/dates discrepancy, and ultrasound should be done. A
size/dates discrepancy may indicate probl~such as inu:aut~ growth retardation. multip}$"'gesta­
tion, or inaccurate dates.

/
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HCG levels roughly double every two days in the first trimester of pregnancy. and an HCG lhat stays
the same or increases only slowly with serial testing indicates a ferus intro'Uble. ectop~regnancyor
fetaljethise. A rapidly increas' HCG or one that does not decrease after delivery may indicate oil hy­
datiform mole or C oriocarcinoma. .

• Transvaginal ultrasound can delect intrauterine pregnancy at rough1r5 wfcks Or when therfCG level
> 2000 mlU. Use this information when trying to determine the possibility of an ectopic pregnancy.
If patient's last menstrual period was 3 weeks ago and the pregnancy test is positive. you cannot rule
out an ectopic pregnancy. If, however. me patient's last menstrual period was 8 weeks ago and an ul­
trasound of the uterus does not show a gestational sac, be highly suspicious of ectopic pregnmcy.

PregDiLDt women an nave r:hesame surgiccU conditions as nonpregnant woman. In general. ueat the
disease, regardless of the pregnancy. This rule of thumb a lies to all acute sur ical conditions (e.g., ap­
pendicitis, cholecystitis). With semiurgent conditions (e.g.. ovarian neoplasm), it is best to wait un .
the second trimester, when the patient and ferns are most stable. Purely elective cases are avoided. Ap­
pendicitis may present with right upper quadrant pain or tend.).Pless due to the uterine displacement of
the appendix. Dd a laparoscopy if you are unsure and the patient has peritoneal signs.

The average weight gain in pregnancy is 28 Ibs (12Skg). With larger gains. think of diabetes. With
smaller gains, think of hyperemesis gravidarum. psydliatric disorder. or major systemic disease.

NorJ:J:1llphysiologic changes in pregnancy

1. LaD tests

• Sedimentation:JAe is markedly elevated (worthless test in pregnancy).

• Overall levels ofthyroxinJAf.) and thyroid-binding globulin increase, but the level offree T.
remains normal.

• Hem~ i!!creases, but plasma vQlu~ea~es~r~; the net result is a d~rease in hema­
tocrit and hemoglobin.- .

• Blood urea nitrogen (BUN) and cr~atinine decrease as the glomerular filtration rate increases.
1 Levels ofaUN and creatinine at the high end of normal indicate renal disease in pregnancy.

r •Alkjlline phosphatase increases markedly.

• Mild proteinuria and glycosuria are normal in pregnancy.

• Elecu:olytes;and live.Lfunction tests:remam..""TIonnaL

®CardiovascuJar changes

• Blood pressur decreases sli htl .../

• Hem rate increases b 10-20 beats/minute.

• Stroke volume and CMdiac output increase (up to 50%).

~ulmonarychanges

• Minute ventilation increases because of increased tidal volume with same or only slightly in-
creased respiratory rate. 4

• Residual volwne decreases.

• Carbon dioxide decreases (physiologic h~mtiJQtion/rtspinJ(0't oJkoJosiS).

Prenatal Fetal Monitoring

Consider ultrasound for all women with a size/dates discrepancy> 2-3 em and all women who have
risk factors for pregnancy problems (e.g., hypertension; diabetes; renal disease; lupus erythematosus;
cigarette, alcohol. or drug use; history of previous problems). There are fewer and fewer women who
do not have an indication (or desire) for an ultrasound exam.
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Intrauterine growth retardation (IUGR) is defined as size below th tenth percentil fQL..!&.e. The
causes are many and are best understood in broad terms as due to one of three types 0 factors: mottm41
(e.g., smoJ>ing, alcgbol or ~s, l;wus). fttal (e.g., TORCH ~ctions. congeni.,9J..-anomalies). or pla­
cmtal (e.g., hypert?sion. pre-c;9ampsia). Tbe ulrrasound parameters measured for detennination of
lUGR determin~tion are biparietal diameter. head circumference. abdominal circumference. and femur
length.

The biophysical profile (BPP) is used to evaluate feral well-being. It consists of a beart tracing and ul­
rrasound to measure four parameters:

/. Nonstress test: fetal heart rate tracing is obtained for 20 minutes to look for nonnal variability.

..z Amniotic fluid index: measures the amount of amniotic fluid to screen for oligo- or polyhy-
dramnios.

Z:Fetal breathing movements

J Fetal body movements

Use the BPP if there is any concern about fetal well-being and in high-risk pregnancies near term. If the
fetus scores low on the BPP. the next test is lhe contraction stress test for uteroplacental dysfunction.
The mother is given oxytocin. and the fetal hean strip is monitored. Iflate decelerations are seen on the
fe~ hean strip with each contraction, the test is positive: usmlJy a cesarean section is done.

Oligohydramnios: decreased amniotic fluid « 00-500 mI). Causes include 1U.,9R. pmnatuI!J1lptuJt of
mt:mbranes (PROM), POStmyurity. and renalftenesis (Poner disease). OligohydramniOS may cause fetal
problems such as pulmonmy hypoplasia, cutaneous or skeletal abnormalities due to compression. or hy­
poxia due to cord compresSion.

Polyhydril.m.D.ios: too much amniotic fluid (> 1700-£000 ml). Causes include mattmal diabetes, multi­
pleso:rotion, ntural tube defects (anencephaly. spina bifida) , GI anomalies (omphalocele. esophageal arresiOl).
and hydrops fttalis (Rh incompatibility. fetal hean failure, etc.). Polyhydramnios an cause posrpanum uttt­
ine atony (with resultant posrpanwn hemorrhage) and maternal dyspnea (the overdistended uterus com­
promises pulmonary function).

Monitoring of fetal heart and uterine contraction patterns during labor is routinely done, but the
benefit is conrroversial. At term. the normal fetal heart rate is "0-160 beats/minute. Any value out­
side this range is worrisome. The fonowing abnonnalities are fair game. and you may be shown a fetal
heart strip:

XEarlydeceleration, in which the nadir (low-point) offetal heart deceleration and the peak ofuter­
ine contraction coincide. signifies htod compression (probable vagal response) and is~.

..,Z'"Variable deceleration (variable with relation to uterine contractions) is the most commonly en­
countered abnormality and signifies cord co~ression. Place the mOlher in the lateral decubitus po­
sition. adrninister&xyge!1:by face mask, and stop anMxytodif)Ilfusion. If bradycardia is severe
« 80-90 beats/min) or the variable pattern fails to resolve. measure fetal oxygen saturation
and/or fetal scalp pH.

..;ILue deceleration, in which fetal heart deceleration occurs after uterine contraction, signifieslltftO­
plactntaJ insufficimcy-wd is the most worrisome panem. First. place the mother in lateral decubituS
PQsition, give~by face mask, and€!> oxyloci~Next.give a tocolytic agenr(beta2 agonist
such as ritodrine or magnesium sulfate) and lV lluids if the mother is hypotensive (especially with
epidural anesthesia!). Iflate decelerations persist, measure fet~oxygen saturation and/or scalp pH.

4. Loss ofvariability in hean rate: if the fetal heart rate Stays constant, consider checking feLl! SGlip
..P.!::l Any ~ of variability associated with sigirificam late or variable decelen.tions is a :.ery
worrsiome pattern and typicaIIy indicates the need for delivery.
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5. Fetal tachycardia or bradycardia is worrisome if it is prolonged or if the heart rate is well out­
side the normal range

(!) Any recurrw( or prolonged (> 2 minutes) decelerations are worrisome.

Nott: Any fetal seal pH < 7.2 r abnormally decreased fetal oxygen saturation is an indication for
deliv~. Ifth H> r fetal oxygen saturation is normal, you may consider continuing to ob­
serve or deliver.

Labor and Delivery

*In true labor. normal contractions occur at least every 3 minutes, are fairly regular, and are associated
with cervical changes (effa~ent and di1;Pon). In false labor (Braxlon·Hicks contractions), co~C:
tions are irregUlar and associated with no cervical changes.

Normal1abor:

STAGE CHAIlACTElUsncs NUWGRAVlDA MULTIGRAVIDA

First Onset of true labor to full cervical dib.tion < 20 hr < 14 ht-.
Latent phase From Q. to 3-4 em dilation (slo~ i~ular) Highly variabl.> Highly variabl>

Active phase From 3 to 4 em to full dilation (rapid. regular) > I em/hr..... > 1.2em/hr- , aTI"ation dilation

Second From full dilation to binh of baby 30 min to 3 hr 5-30 min

Third Delivery of baby to delivery of placenla o-~in ()-30.Jllin

Founh Placental dehvery 10 malem~ slilbiliution Up to 48 hr Up to 48 hr

Protraction disorder occurs once true labor has be un if the mother takes longer than the above chart
indicates (see figure). Arrest disorder occurs once true labor as e un I n occurs
over 2 hours (as opposed to slow change in protraction disorder) or no dlange occurs in descent over
~r. First, rule out~r and5!ph~~eOD.If neither is present, treat with labor aug­
mentation (oxytocin. prostaglandin gel. amniotomy). lfWis apprmcb fails observe and do a cesarean
section at the first sign of trouble.

felaJ stalion

. a\ di\atalion
cer"IC

- 3

·2 ~
- I c
o .g
+1 ~v;
+2 -;
+3 tE
+4

Y;--ot-+-jf-+-----;\;---;t;--...,.,.-*-,~+ 5o 2 4 6 8 10 12 14 16 18
Time in Labor hours

Arrest~ bbor. A nonnaJ course of cuvial di­
l.iullon and fel.;J.I 5utlon i5 present until 12-13
hours. when comple!e arrest is evident because
of.;J. "nallening om" of parameter Hnes. (From
Brochert A: P!allnum Vignettes: Obstetrics and
Gynecology. Phibdelphia., Hanley & Belfus,
2002, p 75, with permission.)



_.L--=oc:b.:.st::e.::tr";cc:sc:a.::n.:.dc:G.:.V"ne,,c:.:O.::IO,,9.:.V------------------------------

The most common cause of "failure to progress" (protraction or arrest disorder), also kno\'vtl as dysto­
cia ("difficult birth"), is cephalopelvic disproportion (CPD), defined as disparity between the size of
the baby's head and the mother's pelVis. Labor augmentation is contraindicated in this setting.

Wben oxytocin is given to augment ineffective uterine contractions, watch out for uterine hyperstimwa­
9.0n (pa..!;ifu1, overly fre~t, and poorly soordinated uterine contractions), uterine rupture. fetal heart rate
decelerations, :lnd waler intoxication (hyponatremia from antidiuretic hormone-like effect of oxytocin)'
Treat all ofiliese problems by first discontinuing oxytocin infusion (half-life < 10 minutes).

Prostaglandin E2. (PGE2 or dinoprostone) also may be used locally to induce the cervix. ("ripening")
and is highly effective in combination with oxytocin. PGE2 also may cause ut!:rine hyperstimuIation.
~y hastens labor but exposes the fetus and uterus to possible infection if labor does not occur.

Contraindications to labor induction/augmentation are placenta previa, vasa ,Previa, umbilical cord
pr0..!tpse or wesentation, prior classic uterine cesarean section incision, transverse fetal lie, active geni~

tal herpes, known cervical cancer, and known CPD (similar to contraindications for vaginal delivery).

When the mother has genital herpes simplex virw (HSV) infection. delay the decision about whether
to do a cesarean section until the mother goes into labor. If, at the time of true labor, the mother has le~

sions of HSV, do a cesarean section. If. at the time of true labor, she has no HSV lesions, allow vaginal
delivery.@Ocyclovii.).ven to the mother during the last month of pregnancy can reduce the risk ofhavillg
active lesions at the time of labor.

After a cesarean section wich a classic vertical uterine incision, the mother must have cesarean sec­
tions for all future deliveries because of increased rate of uterine rupture. Afler a cesarean section w~h
a lower (horizontal) uterine incision, a woman may attempt to deliver future pregnancies vaginally.

~~i!;Ws preferred in obstetric patients. General anesthesia involves a higher risk of aspi­
ration and resulting pneumonia, because the gastroesophageal sphincter is relaxed in pregnancy and
most patients have not been put on NPO (nothing-by-mouth) status for very Ion . There are also con­
cerns that general anesthetic a ents rna cross the lacenta and affect the ferus. inal anesthesi an in­

terfere with the mother's ability to push and is associated with a higher incidence ofbypotension~n
epidural anesthesia.

Signs of placental separation: fresh blood appears from the vagina, the umbilical cord lengthens, and
the fundus rises and becomes firm and globular.

• CASE SCENARIO: What is the first maneuver to try if shoulder dystocia occurs during de1iv­
~? The McRobert maneuver. Have the mother sharply flex her thighs against her abdomen,
~

which may free the impacted shoulder. If this maneuver does not work, your optiOns are
limited. An extended episiotomy or other more complex maneuvers are generally needed .

.. CASE SCENARIO: What is the correct order of labor positions? Descent, flexion, internal ro­
tation, extension, external rotation, and expulsion.

Fetal malpresentations. Although under specific guidelines some frank and complete breeches may be
d~ivered vaginally, it is acceptable to do a cesarean section for any breech presentation. With shoulder
presentation or incompletelfootling breech, cesarean section is mandatory. For face and brow presen­
t~s, watchful waiting is best, because most convert to vertex presentations. If they do not convert,
do a cesarean section.

Postpartum Period

For the first several days postpartum, it is normal to have some discharge (lochia), which is red the first
few days and gradually rums to a white/yellowish-white color by day ten.
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.. CASE SCENARIO: If lochia becomes foul smelling, what condition should you suspect~

Endometritis.

The major cawes of maternal mortality ~ulmonarye:mbolism~ pregnancy-lDduced hypenension
(PIH). and hemorrhage.

.. CASE SCENAlUO: When a newly postpanum mother develops dyspnea, tachypnea, chesl

pain. and ~~lln.!i;m. what condition does she probably have? Amniotic fluid pulmonary
embolism.

Postpartum hemorrhage: > SOD m1 blood loss during a vaginal delivery or > 1000 ml during a£­
wean section. The most common cause is uterine OIony (75-80% ofcases). Other causes include lacera-

~

lions, !et~~ placenta.!...tissue_(pl~~). coa~e.g .. ~­
seminated intravascular coagUTation, von Willebrand disease), low placental implantation. and u~e
inversion. Patients \vith severe hemorrhage may develop hypopituitarism,Q,htehan sr:dro~e). The major
risk factors for retained placental tissue are pr~vio~ u~r.l.Qe sur&m' andp~.

Uterine atony is often caused by overdisrenrion of the uterus (multiple gest":!J.On, polyhydrat!JPi0s, ma<::9-so­
mia). prolonged labor. oxytocin usage, grandmultiparity (history of 5 or more deliveries), and precipitous labor
(< 3 ill). Treat wim bimanual compression and massage of the uterus while giving a PJute oxytocin infu­
sion. If this approach fails, you can try ergonovine or anomer ergot drug (contraindicated with maternal
~ension) or prostagbndin FJ-alpha. If these also fail to stop bleeding. a hysterectomy may be needed.

In patients with retained produclS ofconcepcion (which is probably the most common cause of.ddoytd
postpartum hemorrhage), remove t Ie p acematmanuall to StOP bleeding; then d6(cureuag(jin the op­
erating room under anesthesia. I t e patlem las p acenta a~eta. i..I1~ta, or perc;:>ta (placental tissue
grows into or through me myometrium), a hysterectomy is usually necessary to stop the bleeding.

With uter~e in!~iQ_'l..1the urerus inverts and can be seen outside the va ina), Qur the uterus back in
place~~th~ia may be required) an ive IV fluids and oxytocin. terine inversion is usu­

ally iatrogenic (due to pulling too hard on the cord).

Postpartum fever. defined as a fever for at least t\-vo consecutive days, is usually due to breast en­

gorgement;u~o~ endonle!!i~ enji~I!!Yol!1e~or~ Important
predispoSing facwrs for endometritis are cesare....an section, PR~ or pre~ PROM. prolon~d labor,
frequent vaginal exatns during labor, and manual removal of the placenta or retained placental frag­
~ Look for tendtT uterus and/or foul-smelliDg lochia. Treat with broad-spectrum antibiotics after per·,
fanning cultures of ilie'ei1dometrium, vagina, blood, and urine.

• If ~ postparmm fever from endometritis fails to resolve with broad-spectrom antibiotics, th~
are two main possibilities: progreSSion to pelvic abscess or J>l:lvic thrombophlebitis. Order a CT

ec:tscan)which wi.ll show an abscess (which needs to be drained). If there is no abscess on CT,think
of pelvic thrombophlebitis, which presents with persistent spiking fevers and lack of response

to antibioti~. Give heparin for an easy ewe (and diagnosis in retrospect).

lfa postparrum patient goes into sh& and no bleeding is seen, think of amniotic fluid embolism,
uterine inversion, or concealed tiemorrbage (e.g., uterine ruprure with bleeding into the peritoneal

cavity).

•
Breastfeeding

Ifa woman does not want to breastfeed, prescribe tight.fitting bras, ice pades. and analgesia. Bromocrip­

~ and es?"ogens or birth control pills also can be used to suppress lactation. Breastfeeding is generally
encouraged, because it is good for mother-child bonding and may protect the baby from infections.
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If a woman breast-feeds, watch for~which usually develops in the first 2 months postpartum.
Breasts are.J$id, ind~ted, and pa~ and nipple cracks or fissuring may be seen. Staphylococcus aureus is
the usual cause. Treat with analgesics (e.g., acet;lJ1inophen, ibu~en), warm and/or cold compres~,

and continued breast-feeding with the affecte'il breast(s) even though it is painful (use breast pump to
empty breast if needed) to prevent further milk duct blockage and abscess formation. Antistaphylococ­
cal antibiotic (~.g., cephalexin, dicloxacillin) is usually given for more than mild symptoms. If a fluc­
tuant mass develops or there is no response to antibiotics within a few days, an abscess is likely present
and must be drained.

Breastfeeding is contraindicated with maternal HIV and when the mother uses illicit drugs, prescription
~

sedatives or stimulants, li~m, or chemotherapy.

Abortion

Abortion is defined as tennination of a pregnancy at < 20 weeks (fetus < 500 gm). Most abortions oc­
cur in the fust trimester and are spontaneous (i.e. a miscarriage). Treat all patients with IV fluids anc!L2r
blood, if needed, and give Rh immune globulin (Rhogam) in the proper setting.

...r."T~: uterine bleeding without cervical dilation and no expulsion of tissue. Treat
with pelvic rest (n~x/tampons/douching). Half ofwomen go on to have a normal pregn~ncy.

~ Inevitable abortion: merine bleeding with cervical dilation, crampy abdominal pain, and no tis­
sue expulsion. Treat with observation, often followed bydi~ (D&C) of the
uterine cavity.

o e.lo»~ ). Incomplete abortion: passage of some products ofconception through the cervix. Treat wi~-
7~ servati~ften followed by~

~. Complete abortion: expulsion ofall products ofconception from the uterus. Treat with serial HCG
_) @.... cr~~ ~o...l'r) testing to make sure it goes down to zero. Consider D&C with pain or open cervical os.

p fa..l:. X Missed abortion: fetal death without expulsion of fetus. Most women will go on to have sponta-
neous miscarriage, but D&C commonly performed.

.....G. Induced abortion: intentional termination of pregnancy < 20 weeks (may be elective, which is
requested by patient, or therapeutic if done to maintain the health of the mother).

/~ two or three successive, unplanned abortions. Causes include:

• I~ous (syppilis, Li~teria, Myc~plasma, Toxop.Iasma spp.)

• Environmental (alcoh?l, toba;cco, dr.!Jgs)

• Metabolic (diabetes, hypothyroidism). .
• Autoimmune (Iup~s a.nd/or antipho~ttO~pid tpltibodies/!up~ antifo(l[u1.a.I!t)

• Anatomic abnormalities (cervicaJ incompetence, congenital female tract abnormalities, fibroids). . . . '" - . - '. . ..
• Chromosomal abnormalities (e.g., maternal/paternal translocations)

.. CASE SCENARIO: What condition classically causes painless, recurrent abortions in the sec­
ond trimester? Cervical incompeltnct. Future pregnanCies can be ueated with cervical cerclage
(suture to keep cervical os closed) at 14-16 weeks. Other anatomic abnormalities alsoo should be considered.

~ Classic symptoms of ectopic pregnancy (which usually presents between 4- and 10 weeks and ends in

\l' ~ spontaneous or therapeutic abortion, sometimes with catastrophic tubal rupture) are atDJPOrrhea. vaginal
1\\'~ bl~g, and Qbdomin~ainwith a positive test. Paij,ation of an adnexal mass may ~dicate an ectopic"
~ pregnancy or a corpus luteum cyst. luasoun 's generally done to help exclude this condition. When

n ~e"1r*' you are in doubt and the patient is crashing (e.g., hypo~ia, shock, severe abdominal pain/rebound"--1 U ten~s), cOl~sider laparoscopy for a definitive diagnosis and treatment. In st~ses, the t~ay
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be salvaged (salpingostomy). Medical abortion (e.g .. with methotrexate) is gaining acceptance in com-
pliant patients who desue It. -

• CASE SCENARJO; Wruat is the m.lojor risk' f.looor for eaopic. pregn.l.IlCY? A previous history of
ptlvic infJarnmcltory disfase (I o-fold increased risk). Other risk factors include previous ectopic
pregnancy. history of rub.l.l steriliution or rubopbsry. .l.Ild pregnancy that occurs with an
intn.uterine devicr: in place.

Third-trimester Bleeding

Alwa.ys do an ultrasound before !p'5:rc exam. The differential diagnosis includes:

.,...r. placenta previa. Predisposing factors include multiparity, increasing age, multiple gestation, and
prior previa. This condition is why you do an ultrasound before a pelvic exam. Bleeding is painlw
and may be profuse. Ultrasound is 95-100% accurate in diagnosis. Cesarean section is mandatory
for delivery, but you may try to admit wim bed/pelvic rest and tocolysis if the patient is pretenn
and stable and the bleeding stops,

/-~ Predisposing factors include ~perteosioo (wim or without pre·eclampsia).
trauma, polyhydramnios wim rapid decompression after membrane rupture.~or t~o
~, and preterm PROM.

Note The patient can have this condition without visible blet.ding because me blood may be contained
behind the pla~ta. Watch for t!,taine pain and tmdemess and increased uterine tone with hyperactive
~traction potremQetal distres9is apparent. Abruptio placentae also may cause disseminated in-

ltravascular coagulation if fetal products enter me maternal circulation. UhrasoWld may be falsely
~. Treat wilh rapid delivery (vaginal preferred) .

..,..7.'Uterine ruptwe. Predisposing faclors include p:revious uterine surgery, tra~, oxytocin. g~d
multie¢ty (several previous deliveries), eXcessive uterine distention (e.g., multiple gestation.
polyhydramnios), abnonnal fetal lie, CPO, and shoulder dystocia. Look for sudden onset ofsevere- --- ---pain, often accompanied by maternal hypotensioo.:or shOCK. Fetal paffSlnay be palpatedJn theab·

't'Iomen. or the abdominlll contour may chCUlfle. Treat with irrunediate laparotomy and usually hys­
terectomy after deliyery.

.,A: ~~~.&..usuany results from ':.,.QSCI previa or v~amentousinsertion of me cord. The major risk
factor is~ (the higher the number offeru~ehigher me risk). Blwlin.g is painJess.
and the mother is completely stable, whereas the fetus shows worsening distress (tachY.,9fdia ini­
ti~y, then b!:¢ycardia as fetus decompensates). The~pt testfts positive on uterine blood (differ­
entiates fetal from maternal blood cells). Treat with immediate cesarean section.

5. Cervical or vaginal lesions: IU;!J2es. gon~hea, Chla~i(J, Cand~ spp.

6. Cervical or vaginal trauma: usually from intercourse.

7. Bleeding disorder: antepartum presentation is rare (more common postpartum).

8. Cervical cancer; can occur in pregnant patients. too!

9. KBloody show": wim cervical effacement, a blood-tinged mucus plug may be released from the cer­
vical canal and heralds the onset of labor (this is a nonnal occurrence and a diagnosis of exclusion).. .

In.ill patients with third-trimester bleeding:

~ Stan~,and ~fneeded.

./ Give oxygen .

........Order a complete blood count, coa2ulation profiles. and ulrrasound.

.........Set up fetal and maternal monitoring. .



•

Chorioamnionitis is a prenatal/ natal infection that presents with fevtr and ltndu, irritable utmlS. The clas­
sic cause is P~M or preterm PROM. Do a cul2lr.F andG~ sta~f the amniotic fluid, and tr~th
ampiciUin hile awaiting culture results. Chonoomnionitis may result in neonatal sepsis and/or mater·
nOll sepsis or endomyometritis.

Preterm PROM1s premature rupture of the membranes before 36-37 weeks. Risk ofinfe<::tion increases
with the duration of ruptured membranes. Do a culture and Gram stain of the amniotic fluid. If the rt­

suits are negative. treat with pelvic/bed. rest and frequent follow-up. If the results are positive for group
B streptoeo:eeT, treat the mother with amoxicillin even if she is asymptomatic.- --
Multiple ge:st~tions usually result in premature labor and delivery due to limitations of uterine size. If
th~ orbl~ is different. twins are dizygotic. If the placentas are monochorionic, the t\vins are
monozysotic. These three simple factors diflere.ntiate monozygotic from dizygotic twins in 80% ofcases.
In the remaining 20%, HLA typing studies may be needed.

Other complic~tionsof multiple gestations (the higher the number of feLUses, the higher the risk of
most of these conditions)

1. Maternal: anemia, hypenension/pre·eciampsia, postpartum uterine atony. postpartum hemorrhage.

Preterm labor: labor occurring betwee.n[20-37fveeks. Treat with lateral decubitus position, bed/pelvic
rest, Ofal or IV flujds. and oxygen administration (all may stop the comractions). Then give a tocol>:tic
agent (bela2 agonist or magnesium sulfate) if no contraindications are present. The patient can be dis­
charged on oral locolytics. The many contra-indications to locolysis include~e,~,
d1abe1.es..Jlemorrha,gs. pr~ef!ar:!!Es!.a, chorioamnionitis,~, rup.tured membranes, cervical dilation
> 4 crnJ fetal demise, and fetal anomalie~le with survival.

~etaI fibro:cti;:' be detected in ~aginal secretions of women presenting with signs and symptoms
of pretenn labor and if negative between 22 34 weeks, there is a very low likelihood of delivery in the
next 2 weeks. Thus, a more conservative, observational approocli can be used. When fetal 6brone<::ti.n is

positive in this setting. the woman remains at a higher risk for delivery in the next 2 weeks and ~ mQ..re
aggressive approOlch to tocolysis and fetal lung maturity hastening is employed.

Iffetallungs-ue iInJrulrun (amniocentesis reveals Itcifhin:sphiagomytlin [LJ] ratio < 2:1 or is negOltive
for pbospbatidylglycnol) and the ferns is between 26-34 weeks ofage. corticosteroid Oldministration rmy
hasten lung maturity and thus reduce the risk of respiratory distress syndrome.

Premature ruprure of the membranes (PROM) is rupture of the amniotic sac before the onset oflOl­
bar. Diagnosis of rupture of the membranes (whether premature or not) is based on history md ster­
ile speculum exam, which shows (+rP:oolin of o.mni' ui (2.f1unin QUtm when the fluid is placed

on Ol microscopic slide and allowed to dry. Olnd/or ~ ~siti.!!. J!!!r~t testJ?itrazine paper turns blue
in'\'-he presence of amniotic flUid). Ultrasound should be done to assess amniotic fluid volume (as
well as gestational age and any anomalies that rna be resent). Spontaneous labor often follows mem-
brane rupture. If labor does not occur within 6-8 hours nd the mother is at term, consider indue·
i!l& labor.

Preterm and Postterm Labor
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• Do an illicit drug screen ifdrug abuse is suspected (cocaine causes placental abruption).

• Give Rh immune globllUp if the mother is Rh-negative.

• The K1rihaua-klke test c.lJl. be used to quantify the amount of fetal blood in the maternal circu­
lation .md calculate the dose of Rhogun.



High-risk Obstetrics/Problem
Pregnancies

Anencephalic fellls with frog-like appearance.
(From Katz DS. Math !CR. Groslmi SA: Radiology
Secrets. Philadelphia. Hanley & Belfus, 1998. p.
229. with permission.)
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2. Fetal: polyhydramnios, malpresentation, placenta previa, abruptio placentae, velamentous cord in­

sertion/vasa previa, umbilical cord prolapse, IUGR. congenital anomalies, increased perinalal
morbidity and mortality.

Note: With vertex-venex twin presentations, you
can try vaginal delivery for both infants; with any
other combination of presentations or more than
two fetuses, do a cesarean section.

Hyperemesis gravidarum: intractable nausea and vomiting leading to dehydration and possible elec·
trolyte disturbances. The condition presents in the first trimester, usually in younger women wilh !.heir fllSt

pregnancy and some underlying social stressors or psychiatric problems. Treat \vith supportive care. includ­
ing s~, frequen;;:aeals and antiemetics (fairly safe in pregnancy). With severe dehydration and/or
electrolyte disturbances, admit to the hospital for treatment with IV flUids and observation.

Note: Wi~ all high-risk pregnandes. consider BPP once or even twice a week in the third trimester
until deliv~.

.. CASE SCENARIO: A pregnant woman's last child had in~da), and she wants to know
ifher fetus has it. Should you do chorioniC villi sampJing~~eause chorionic villi sam:.
piing cannot deleer n'tUfal tube defects. It is generally reserved for women with previously
a!!ected offspring with a known(ienetic diseasejbecause it can be done at 9 J2 weeks
(earliu than amniocentesis), which gives women the ;l,dvamage of;l, first-trimester abor­
tion if a ferns is ;l,ffected. Chorionic villi ~plini causes;l, slightly hiiher miscarri;l,ge rate
than amniocentesis.

Pre-eclampsia: look for hypenension (if the woman has preexisting hypertension, look for >30/15­
mmHg increase in blood pressureover baseline), urinalysis with 2+ or ml2re proteinuria, oHguria, swelling
or edemo of the honds and/ or face, headache, visual disturbances, and HEllP syndrome (hemolysis, elevated
liver enzymes, low platelets, often with right upper quadrant or epigastric pain). Pre-eclampsia usually
occurs in the third oimester. The main risk factors are chronic renal disease, chronic hypertension, f!m­
i!r history, multiple gestation, nullipMity, extremes ofreproductive~ge(the classic case is a young fe­
mole with ha fml child), diabetes, and blaCk race. Treatment includes stabilization and delivery if the pa­
tien! is at term. If the patient is premature and has mild disease, give \'hydralazine or labelaloJ for

Postterm pregnancy is defined as > 42 wttks" gesta­
tion. Generally, if the estational age is known to be
accurate, such patients are induced into labor e.g.,
with oxytocin). If dales are uncertain, do twice­
weekly biophysical profile. At 43 weeks, most physi­
cians induce labor or do a cesarean section. Remem­
ber that both prematurity and postmaturity increase
perinatal morbidity and mortality.

.. CASE SCENAlUO: Prolonged g.estation is classically
~

associated with what congenital anomaly? Anen-
cephaly (see figure). ---.-J. -
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hypertension, magnesium sulfa!t for seizure prophylaxis, prescribe bed rest, and observe in the hospital.
If the patient has severe disease (oliguria, mental status changes, headache, blurred vision, pulmoouy
edema, cyanosis, HELLP, blood pressure \'> 160i 11 0 mmHg, progressi·on to eclampsii [seizures]), de­
live; rega.rdl~ssof gest~tional age' because 'both mother and infant may die. Pre-eclampsia plus seizures =
eclampsia.

Mild ankl~edema is normal in pregnancy, but severe ankle edema or hand edema should make you sus­
pect pre-eclampsia.

Hypertension plus protrinuria in a pregnant patient is pa-eclampsia until proved olbmviw.

• Do nOI wait to remeasure very high blood pressure in a preioam patient. Err on the safe side:
assume that it represents pre-eclampsia, and stan treannenl.

• Do not try to deliver the infant until the mother is stable (e.g., do not perform a cesarean sec­
tion while the mother has seizures).

• Pre-eclampsia and eclampsia cause uteroplacental insufficiency, IUGR, fetal demise, and in­

creased maternal morbidity and mortality rates.

• Pre-eclampsia and eclampsia generally are not considered risk factors for fmure development or
hrpertension or eod-organ effects of hypenension..

~ CASE SCENA1UO: Pre-«b.mpsia symytoms that develop before the third lrimester should
make you consider whal disorderWolar pregnanCj)

~ CASE SCIiNARI.O: What is the best way to prevent eclampsia? Regular prenatal care, which
allows you to detect lhe disorder in the pre-eclampsia stage and tre,H appropria1ely.

.. CASE SCENARIO: What is the initial treatment of choice for eclamptic seizures~ Magnesium
sulfate, which also lowers blood pressure. Toxic effects include h)'pOCdlaia (tim sign of 10X­

i~ rupiratory dtpmsion, eNS dtprcs:s:iOD. coma, and de~th. If toxidty occurs, the first step is

to stop the magnesium infusion.

l Maternal compUcationsofgestational diabetes: polyhydramniOS, pre-eclampsia, and complications or
vMp..,vrO~'l\ diabetes. Problems in infants born to diabetic mothers include macrosomia estational diabetes) or IUGR
fi Cot R () (p~; resjiratory distress syndrome; cardiovascular, colon, craniofacial, and neural rubed~

:;.:.-U Pf'"e.e-,,"~~ndc~e (the lower hal(Qfthe body js incompletely formed) .

./ Rt;(S. "Om. Treat with diet, exercise, and/or insulin. Do not use oral hypoglycemics, which can cross the pla-
centa. Tighter concrol results in better outcomes for mother and baby. Check HbAlc to deter-

~eta..t ~~i>y'bune compliance and glucose fluctuations. ...

,J C. H1) .. CASE SCENA1UO: What is the classic glucose probl~ uter binh in an infant born to ~ db-
...rc.1il~ betic mother? Postdelivery hJ'P08lyttmio. In utero, fetal isIet-cell hypenrophy results from

~ - I maternal and thus fetal hyperglycemia. After birth, when the infant is cut off from the
v (Ji:.\.nll0 rt~T.:::eJ mother's glucose supply, hrrerglycemia but islet cells continue to overproduce
../ S:pr=:--- b'1-~ insulin and cause hypoglycemia. T~eat wit IV glucose

Maternal hypertension causes !llQ.!Land is a ri~k f~Q[ for pre~eclamQ.§}'!..

19G is the only maternal antibody that crosses the placenta. An elevated neonatal IgM concentration is

J1a'U normal, whereas an elevated neonatal IgG often represents maternal antibodies.

Rh incompatibility/hemolytic disease of the newborn occurs when the mother is Rh-negative and
the infant is Rh·positive. If both mother and father are Rh-negative, there is nothing to worry ~bout;



~ CASE SCENARIO: The mother is Rh-negative and bas a hi2b titer of Rh antibodies. The fa- .
mer is Rh-WSitiv~. Should YOU give Rh immune globulin?No-you are toolate. Antibod.­

es have alreaay forrned.mstead.-monitor fetus doseI •

Hydatiform mole: essentially, the products of conception become a tumor. Look for pre-ulampsia bnore
the third trimester; an HCG levellhat does not return to zero after a delivery/abortion or rapidly rises dur­
ing pregnancy; ftrst- or second-trimester bleeding with possible expulsion of "grape-like vesicles;" uter­
ine size/date discrepancy; an~/or a "mow storm" pattern on ultrasound. Complete moles are 46 XX (all

chromosomes from the father) and contain no fetal tissue; incomplete ~oles are usually 69 XXY and con­
lain fetal tissue. The gross appearance suggests a "bunch of grapes." Treat with uterine dilatation and

.!;!renage, then follow HCG levels unrillhey falllO zero .. IlliCG does not fall to zero or rises, the patient
...; bas either an Invasive mole or choriocarcinoma (choriocarcinoma can only arise de novo or from a com­

plete mole, not from an incomplete mole). In either case. the patient needs chemotherapy (usually

~a~.

In women with antiphospholipid antibodies and previous problem pregnancies (e.g., recurrent abor­
tions) , low-dose aspirin-with low-dose subcutaneous heparin may help in subsequeOl pregnancies (nor~

mally, aspirin and other NSAIDs should be avoided in pregnancy).

Ifa woman develops tuberculosis (Tb) during pregnancy (positive purified protein derivative [PPDJ
skin test and suspicious chest x-ray and/or p<?sitive sputum culture), treat as you would any other pa­
tient. If lhe woman Is a known recent PPD converter or has additionai'"risk factors (e.g., H~infection
or living with an ac~ase ofTb). treat with isoniazid prophylaxis just like a regular patient. Be sure
to give the mother vitamin B(, with isoniazid to prevent deftciency in her and the fetus. Avoid strepto­
mycin, which may cause deafness and/or nephrotoxicity in the fe!"s.-

SC-HIf,,-J<> .
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the infant will be Rh-negative. If the mother is Rh-negative and the father is Rh-positive. the infant has
a 50/50 chance ofbeing Rh-positive. If there is a potential for hemolytic disease, check maternal Rh an­
tibody titers.

Give Rh immune globulin automatically a(l28 weeks and 't!iin'L bours afieraelivery as well as after
'If any procedures that may cause transplacental hemorrhage (e.g.,4nUUocemesis). There must !It prtvious

sasitizarion for disease to occur. In other words. if a nulliparo~s mother has never received blood prod­
ucts, her first Rh-positive infant most likely will not be affected by hemolytic disease. The second Rh­
positive infant, however. will be affected (unless Rh immune globulin is administered at the right times
during the fIrst pregnancy). If you check maternal Rh antibodies and they are strongly positive. Rh im­

mune globulin does not help. because sensitiution has already occurred. Rh immune globulin admin­
istration is a good example of primary pmomtion.

• If nOt detected or prevented Rh incompatibility can lead to fetal hydrops (edema, aSCites,
pleural/pericardial effusions) and demise.

• Amniotic fluid spectrophotometry can gauge the severity of fetal hemolysis.

• Treatment ofhemolytic disease involves delivery if the fems is marute (check lung maturity with* ~), ~!!!.erine~~us~, an~.£!t!~~!!al, which helps the fetal liver break do\~
bilirubin by indpcing enzymes

• ABO blood group incompatibility (and other minor antigens) also can cause hemolytic disease
of the newborn wben the mother is type 0 and the infant Is is type A, B. or A&. Previous sensi­
tization is not required, because IgG antibodies (which can cross the placenta) occur ouurally
in people with blood type O. The disease usually is less severe than Rh incompatibility, but treat­
ment is the same.

I,,,, &IJ>"- ""If''''''' 'f 10,,0 &o,e.
tn, n",,'ff~.n o.6o-<h"o",", -<>nlf noS noU 1-.P,. /lee:



Infections

GYNECOLOGY

Obstetric Pharmacology and Teratogenesis

DEFECT(S) CAUSED

./PhocOmelia.

/Many

/ YeUow or brown teeth

Deafness

....Spina bifida. hypospadias

./ MilSCUlinization of females

J Intnuterine growth reLlrdation, low binh Weight. prematurity

lYACfERI syodromexvenebral, mal, cardiac, trache«sophageal. renal, md limb malfomutions)

Cardiac (Ebsleln) anomalies

Intrauterine growth retardation, central nervous system defects. deft Up/palate

Intrauterine growth retardation, central nervous system/face defects, leukemia

Fetal alcohol syndrome

Craniofacial .nd limb defectS. meDIa] retilfdation. CilfdLava.scuJilf defectS

Cnniaf.cial and cydiov.sculilf defectS, mental re.ta.rc:btion

Cr.niofacioil md central nervous system defects. intrautenne growth retard.uion. stillbmh

Fingernail hypoplasia, craniofacial defects

Cen~ nervous system. crani~alleilf. and cardio~u1ilfdefects

Goiter. cretinism

Ctnbr.l.i infarcts.lOlen::;:tal reurd<l.tion

~ Iip/IWate .

Clev ccll v;tginal ca.nar, adenosis. auvicallncompeteD.ce

Teratogenic agents:

AGENT

Aminopterin

Radiation

Alcohol

Antineoplasccs

Tetracycline

Arninoglycoside ./

Valproic acid

Progesterone

Cigarettes

(Binh contrOl pills)

Lithiwn

TIlalidomide

Drugs that are generally safe in pregnancy: acetaminophen. penicillin. cephalosporins. erythromycin,

nitrofurantoin. Hz blockers. antadds. heparin. hydralazine. methyldopa. lahewo!. insulin, and docusale.

Pelvic inflammatory disease (PIO): look for a female patient aged 13-35 yeaTS with abdomino.! paiD. ad­
nuo.! tmduness, and mvimJ motion tmdemess (all three should he present). Patients also have at least one of

the following: elevated sedimentation rate, leukocytosis, fever, or pundmtcervico.! discharge. Treat with more
than one antibiotic (e.g., cefoxitin/ceftriaxone and doxycycline on an outpatient basis; dindamycin and
gentamicin on an inpatient basis) to cover multiple organisms (e.g., Ntisserio gonorrhOt.llt. Chlamydia spp., Es·
cherichio coli). In patients with a history of intrauterine device use, think oftAdillOmyus israeli.)

• Pill is the most common cause ofpreventable infertility (causes scarring of robes) and the most
likely cause of infertility in a woman under age 30 with nonnal menstrual cycles.

*Diphenylhydantoin.

tVitamin A in general is considered teratogenic when recommended intake levels ilfe exceeded.

Phenytoin·

Trimethadione

(..~warrarin
/ Carbamazepine

'tJ,~!'7lsotretinOiJ.ll
v Iodine

Cocaine

[n;"",fW"1
~M.hylsrilbestrol

~ Obstetrics and Gynecology
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• Watch for progression tc(tubo-ovarian abscesSJpalpable on exam) and€bscess ruptureyuptuce
is treated with emergent laparotomy and excision of affected lUbe (unilateral disease) or hys~

terectomy and bilateral salpingo.oophorectorny (seyere bilateral disease). An unruptured abscess
may respond to antibiotics (unlike many abscesses) alone.

Vaginal infections.:

OIGANISM FINDINGS TREATMENT

Amenorrhea

IOH "" potassium hydrOxide.

*Findings ue similu in men and treaunem is the same.

e' 'rdW infection is auted with erythromycin or amoxicillin if the p.atient is pregnmf. When compliance- is an inssue
(t.g.,lIcoholic/drug abuser. homeless or unreliable partner), give J gm ofazithromycin orally as a one-time.dose. It nuy
.,... to watch the penon take it.

Metronidazole

M..3!!y (aSid. cry~erapy.
las~ podJPhyllin)

Acyclovir. valacydovir

Doxycycline or azithromycinl

Oral or topical antifungal

Cefuiaxone or dprofloxacin

Many (corelle, cryotherapy.
coagulation)

Permethrin cream

Melronidazole

Multiple shallow. painful ulcers; recurrence and resolution

Most common sexually transmitted disease; dysuria;
positive culture and antibody tests'

Mucopurulent cervidtis; gram-negative

Characteristic appearance of Iel!ions. intracellulu inclusions

"Crabs," itching, see lice on pubic hairs

Couage-cheese dischuge, pseudohyphae on KOH prep,
history of db.betes/antibiotic ueaunent/pregnancy

Organisms ue seen swimming under microscope;
pale green. frothy. watery discharge. "smwberry" cervix

Malodorous discharge; flShy smell on KOH prep. clue cells

Venereal wans.(!onocytOSiYo~g smear

.. CASE SCENARIO: A 19-yeu-old woman presents with a purulent cervical discharge. Culture
reveals gonorrhe4. What should the treaunent be? Cefuiaxone md doxycycline (the doxy­
cycline is given to Ue4t presumed chlamydial coinff('tion). The reverse is not true, how·
ever; do nOt treat patients with chlamydial infection for gonorrhea IInless you know Ibey

b~

.. CASE SCENAJUO; A woman presents with ;l nuJodorous discharge. rod ;l fishy odor is de­
tected when you perform a potaSSium hydroxide preparation of;l swab sample. How should
you handJe Ue4unent of the womm's sexual putner? The patiem is infected with GGrdnat:l1o
spp. You do not need 10 treat the patient's sexual panners. The same is true for andidaI in­
fection. R.$!!lernli,er .!Q..'l;ilt e..ar~rs and glve cou'lS$l!!,lg (e.g., condoms) f~rt~

fcetions in the chut above.
~

Primary amenorrhea: any female who has not menstruated by age 16 has primary amenorrhea. In the
absence of secondary sexual charaderistics by age 14 or absence of menstruation within 2 years of de­
veloping secondary sex characteristics, patients should be evaluated. Fim gll a presnaney ttsl (pregnancy
can cause primary amenorrhea!). If it is negative and no abnormalities are seen on physical exam (e.g.,
absent uterus, Turner syndrome phenotype), administu progtstaont. If bleeding occurs. estrogen and a
normal uterus are present. If bleeding does not occur, the patient probably has either an absence of es­
trogen or an anatomic abnormality. See below for specifics.

NcisRria gooorrboeae

lIolh",um

T~spp.

"­
ChJImydia spp.

1-'pp·
Humin pipillonuvirus
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• If a patient is older than 14 and has no secondary sexual characteristics, there is most likely <1

congenital problem.

• In a phenotypically normal female (normal breast development) with an absence of both axillary
and pubic hair, think of androgm i.nsmsitiviry syndrome. The uterus is absent, and the patient is XY
or a genotypic male but should be treated as a female.

• Imperf'dtote hymm presents in a menarche-aged patient with blood in the vagina that cannot es-
cape. On exam, the hymen bulges outward. Treatment is swgical opening of the hymen.

Secondary amenorrhea in a previously menstruating, sexually active woman of reproductive age is pug­
nancy until proved otherwise 'vith a negative HCG asSOly. If the pregnancy test is negative and no obvious air
normality is apparent in the history or phYSical exam, administer progesterone, which will tell you the
patient's estrogen status:

• If the patient has vaginal bleeding 'vithin 2 weeks, she has sufficient estrogen. Next, check the
luteinizing hormone (LH) level. If it is high, think ofpolycystic ovlU)' syndrome. If it is low or nor­
mal, think ofthree possibilities: (I) pituitary adenoma (check prolaain); (2) hypothyroidism (check
thyroid-stimulating hormone [TSH]); or (3) low gonadotropin hormone levels due to drugs,
stress, exercise, or anorexia nervosa (normal prolactin and TSH). Any of these patients can try

clomiphme 10 become pregnant.

• If the patient has no bleeding, estrogen is insufficient. Check follicle-stimulating hormone (FSH)
next. If it is elevated, the patient has premature ovarian failure/menopause; check: for an autoimmune
disorder, karyotype abnormalities, and history of chemotherapy. If FSH is low or normal, the
patient may have a neoplasm affecting the hypothalamus; consider an MRl of the brain.

.. CASE SCENARIO: What is the fITS! test to order in any woman of reproductive age who has

amenorrhea, whether primary or seoondary~ A pregnancy test.

Other Menstrual Disorders

=q -4 ~(;t·)jQ.~.9J1l~!Ii.Q!!.§': ectopic endometrial glands I.hat are outside the uterus. Patients are classically nulliparous
I t;V.J land over age 30. with the following symptoms: dysmenorrhea. dyspareunia (painful intercourse), dyschezia'\t)1v\· (painful defecation), and/or perimenstrual spotting. The most common site ofoccurrence is the ovaries;

look for tender adnexae in a patient without other evidence ofPID. Other exam fmdings include noou-
l!,fities of the broad/uterosacral ligaments and retroverted uterus. The gold standard of diagno~a­
paroscopy wil.h visualization of endometriosis (described as raised blue-colored "mulbeny spots;" flat,
brown-colored "~wderbwns'"or blood-filled "chocolate s1$"). • -

• Most likely cause of infertility in a menstruating woman over age of 30.

• Treat fust wil.h birth control pills (da.na~l and gonadotrgpin-releasing hormone ([GnRH] agonislS
are second-line agents).

• Surgerl/c~can be used to destroy endometriomas and often imprO\·es fertility. In an older pa.­
_tient, consider hysterectomy with bilateral salpingo-oopberem~my for severe symptOms.

Adenomyosis: ectopic endometrial glands that are within the uterine musculatwe. Patients usually are
g 'J>CJ)...- (.. over age 40 with d~onhea and me2,9rrhagia. Physical exam reveals a large, boggy uterus. Do dilatation

and cweuage to rule out endometrial cancer, and consider hysterectomy to relieve severe SymptOms.
@gOnists also may relieve symptoms.

Dysfunctional uterine bleeding (DUB): dermed as abnormal uterine bleeding not associated with tu·
mor, inflammation, or pregnancy. DUB ~ the most common cause of abnormal uterine bleeding and is

a diagnosis of exclusion. Over 70% of cases are associated with anovulatory cycles (unopposed e51rO­

gen). The age of the patient is very important. After menarche and JUSt before menopause, DUB is com-



•

Lciomyom~ on ~ T2-weighted ~gitt.a.l im~ge. A
round. low sign~l intensity intraumural leiomy­
om~ (l) is seen in the posterior ~pect or the
uterus. E '" endometrium. B = bladder. (From
IU.rz OS. M~th KR. Groskin SA (eds): Radiology Se­
c;rets. Philadelphi~, Himley &I: Bdfus. 1998. P 2S2.
With pennission.)
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Brust dischuge: walch for history of birth control p~, hormone therapies. antipsychotic medica­
t~. or hypothyroidism symptoms. all of which can cause discharge. When the discharge is bilot-

man and, in facl. physiologic. Most other women have~ Perform a dilatation and
curettage to rule out endometrial cancer in women over 35. Also get a complete blood count to make
sure that the patient is not anemic from excessive blood loss. Uncommon causes of DUB are infections,
endocrine disorders (lhyroid. adrenal, pituitary/prolactin), coagulation defects, and estrogen-produc­
ing neoplasms.

• In the absence of pathology, treat fIrst with nonsteroidal anti-inflammatory drugs J(NSAIDs)]
which are fIrst-line agents for DUB and dysmenorrhea.

•fBirth control PitqL-e also a first-line agent for menorrhagia/DUB if patient does not desire preg­
nancy and her menstrual cycles are irregular.

• (Pi'ogesterong'is sometimes given for severe bleeding.

Polycystic onriom syndrome (PeGS): look for an ovuwtigbl woman who bas hirsutism. ammorrhta,
and/or inftrtility (i.e. "beavy, hirsuit. and [b]amenorrheic"). PeGS is the most likely cause for infertil­
ity in a woman~wi~~rm~mt;,nSt;DJation.Multiple ovarian cysts often are seen on ultra­
soWld. The primary event is thought to be~tD ~ce:5!; the LH:FS ratio is rtata than 2:1. Unopposed.
estrogen increases risk for ~~tri~hypaplas!!...and~omo. Treat with inh control ills r ~cli.£.

Eogesterone. If tbe woman desires pregnancy. clomiphene may be used

PrmtenstnW dysphoric disorder (aka PMS): occurs every month just before menstruation. The patient
issyrnptom-free at other times. dassic s toms include bloatin ,breast swellin /tendemess. headaches.
irritability, and depression. Treat with SAIDs; nsider antidepressants for depression sympto~.

Menopause: average age of menopause is around 50. Patients have irregular cycles or amenormeo, hot
f]~, mood swWas, and an rlevotro FSH levrl. See pharmacology section for information about hormone
replacement therapy (HRT). Bone density test may show osteoporosis. Patients also may complain of
dysurio. dyspareunia, incontinence. and/or vaginol itching. burning. or sorenw-syrnptoms tbat often are due to
atrophic vaginitis in this age group. Look for vaginal
mucosa to be thin. dry. and atrophic with increased
parabasal cells on cytology. Estrogen, either topical or
systemic, improves these symptoms.

Leiomyoma (fibroid): benign tumors. (see Hgure)
thal are the most common indication for hysterec­
tomy (when they grow tOO large or cause symptoms).
Malignant transformation is rare « 1'.1/0), and some
believe it is nonexistent. Look for rapid growth during
p,tgnoD9' or US( of estrogen (e.g.. birth control pills) or
regression after menopayse (estrogen..,j.ependent). Fi­
broids may cause infertility (which may be restored.
by myomectomy), pain, or menorrhagia/metrorrha­
gia; Enemialdue to fIbroids is an indication for hys­
terectom.,Y. Perform dilatation and curettage to role
out endomecriaJ cancer and malignant transformation
in women older than 40. Patients may present \-vith a
polyp protruding through cervix.

Breast Disorders



Obstetrics and Gynecology

Miscellaneous

Pelvic relaxation/vaginal prolapse: due to weakening of pelvic ligaments. Look for history of several
vaginal deliveries, feeling of heaviness or fullness in the pelvis, backache, worsening of symptoms with
standing, and resolution with lying down.

In patients with a clinically evident breast mass, mammography and ultrasound are secondary tools. The
decision to perform a biopsy is a clinical decision based on risk factors. hysical exam. history. and imag­
ing characterist.ics. ammogra y s best used to detect llonpalpable breast masses s a screening tool)
and i onI one man tools ed to evaluate a alpa Ie mass. On the other hand. if a suspicious le­
sion is found on mammogram. it should be biopsied t\'Ql if it smns bmign on physical exam.

tr41and nonbloody. the cause is not breast cancer. The patient may have a prolactinoma (check pro­
lactin level) or endocrine disorder. When the discharge is unilateral, whether bloody or nOl, and/or
associated with a mass. it should raise concern about possible breast cancer. Biopsy any mass in this
setting.

Breast mass in a woman under3S-Xunlikely to be cancer)

YFibrocystic disease: ~41, multiple, tender (especially premensrrually), cystic lesions. Most
common breast disorder. Generally, no further work-up needed just routine follow-up.~­
terone for a week, at the end of each month Q! danazol may help relieve symptoms.

2. Fibroadenoma: painless. discrete, sharply circumsa:ibtd, rubbtry, mobile mass. Fibroadenoma is me
most common benign tumor of the female breast. It may be observed for one or more menstrml
cycles in the absence of symptoms. Pregnancy and estrogen-containing medicines (e.g., oral contracep­
tives) may stimulate growth (tumors are estroge.n-dependent). Excision is curative but not often re­
quired unless the patient desires or there is clinical concern for cancer.

3. Mastitis/abscess: Lactating woman in the first few months postpartum with reddish, painful
breast that develops into a fluctuant mass (abscess). See page 48 for treaonem.

.)- Fal necrosis: look for history of trauma.

Note: Mammography in women under 35 is rarely useful, because the breast tissue is tOO dense to
allow characterization of masses. if cancer (rare in this age group) is suspected, proceed directly to

{biOpsrlor consider ultrasound of the breast.

Breast mass in a woman 35 OLover (always consider cancer in the differential)

L Fibrocystic disease: as above, but aspiration of cyst fluid and baseline mammography are recom­
mended. If CYSI fluid is nonblo<Xiy and the mass resolves after aspiration, the patient needs only reas­
surance and follow-up. If the fluid is blo<Xiy or the CYSt recurs quickly, do a biopsy 10 rule Out cancer.

,.;C. FibrOOldenoma: gel a baseline(tTlammogr@j) You can observe briefly if the mass is small and seems
benign clinically and the woman is premenopausal and has no risk factors for breast cancer. Omer­
wise, do a l€opsi} Watch out for phylloides tumor. a potentially malignant tumor that can mas­
querade as a rapidly growing fibroadenoma.

A Breast cancer: classic presentation of nipple retraction and/or peou d'orange mayor may not be seen
in a nulliparous woman with a strong family history. In a woman 35 or older, you will almost never
be faulted for doing a biopsy ofany mass. In the absence ofa classic benign case presentation (such
as trauma 10 the breast with fat necrosis or bilateral masses with premenstrual breasl pain every
month). always consider biopsy. In addition, get a baseline mammogram. See oncology section
for more information on breast cancer.

.. CASE SCENARIO: What is a new breast mass in iI. posunenopausa.I femaJe.? Cancer until
proved othenvisr Gel a biopsy~
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If a patient does not desire sterilization, the moSt effective form of birth control is hormones: binh con­
trol pills (see pharmacology section), long~acting progesterone depot injections, or long-acting subcu­
taneous implants, Only condoms (male or female) protect from sexually transmitted diseases. An in~

trauterine device (IUD) should be used only in older women, preferably those who are monogamous.
be<:ause IUDs increase the risk of ectopic pregnancy and PID. A recent hot topic is postcoital contracep­
tion, which is essentially a high-dose of birth control pills taken within 48-72 hours after intercourse.

cto~lp~

+lu.vvcW'- t'-\'tlA"1'...,.,.,.r ~o",Jo~

.y Cystocele: bladder bulges imo the upper anlenor vaginal wall. Symptoms include urinary urgeQQ',
frequency, and i;U:ontinence.

~ Rectocele: rectum bulges inlO Iowa pontrior vaginal wall. The major symptom is difficulty in
defecating.

..i Enterocele: loops of bowel bulge into the uppu postmor vaginal wall.

vA. Urethrocele: urethra bulges into the lower anlmor vaginal wall. Symptoms indu~e urinary urgeng,
frequency, and incontinence.

Note: Conservative treaonent involves ~.!.vic ~S:!l.&.thening exercises and/or a~anificial.re­
movable device !.hat provides support). Surgery is used for refractory or severe cases.

Infertility: two-thirds of cases are due to a female problem, on - to a male problem. If nolhing is
apparent after the history and physical exam. the first step is umm analysis cheap, noninvasive test that
may lead to an easy diagnosis). ....- ...-

• Consider ovluation disorders in women with irregular menstrual cycles.

• Consider a tubal problem in patients with a history of Pill or previous ectopic pregnancy.

• Consider a uterine problem in patients with a history of dilatation and cur~ge (which may
cause intrauterine synechiae), £rbroids, or signs or symptoms ofen<!0metriosis or adenwnyosis.

'./- ~ .......
• Consider cervical faclOrs in patients wi.th a history of cervicitis, birth trauma, or rrevious cone

biopsy of the cervix.

• Laparoscopy is a last result or is done in patients with a histOry suggestive ofendomelriosis. Ly­
sis of adhesions and destruction of endometriosis lesions may restore fertility.

~ CASE SCENARIO: What test can be used to look for strucrun.l abnormalities of the uterus and
tUbes?A~

.. CASE SCENARIO: In which women can([omipheng be used \0 Induce ovulalion?~
who produce adequate estrogen. If the woman is II eSlro enie, use human meno ausal
gonadotropin (hMG) , which is a combination 0 FSH/LH Ifthe~e approaches fail. consider
in vitro fertilization.

i- I\lf
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Surgery, Surgical
Subspecalties, and
Trauma

TRAUMA

The ABCDEs a.re the key to the initial management of patients with trauma. Always do them in order.
For example, if the patient is bleeding to death and has a blocked airway. you may have to choose which
issue to address first. The first priority is airway management.

A = Airway maintenance and cervical spine care. Provide. protect, and maintain an adequate airway at
all times and assume a cervical injury is present while doing SO (i.e., elate cervical collar. and do not
hyperextend neck) until it is excluded. lethe patient em answer questions, the airway is fme. You
can use an oropharyngeal or nasopharyngeal airway in uncomplicated cases and give supplemental
oxygen. When you afe in doubt or when the airway is blocked, intubate. If intubation fails. do a

.~cothyroidotomy.

B = Brt':<lthing and ventilation. Similar (0 ainvay. but even when the airway is pOltent, the patient may
not be spomaneously breathing. The end result is the same. When you are in doubt or the patient
is nOt breathing, intubate. Ifintubation fails. do a cricothyroidotomy.

C = Circulation;md control ofhemorrhage.. If the patient seems hypovolemic (tasbycATdia, bl~g.
we.;: pulse. pale~ss. diaph,.g.resis, ca-eillary refill> 2 sesonds), give IV Ouids and/or blood prod­
uctS. The initial procedure is to start 2 large-bore catheters and give a bolus of 10-20 ml/kg
(roughly 1 liter) of lactated Ringer's solution (IV fluid of choice in trauma) and blood. Then re-
assess the patient for improvement. Repeat the bolus if needed. -

D = Disability and neurologic status. Check neurologic function (Glasgow coma scale).

E = Exposure by undressing the patient. Remove the patient's clothing and "put a fmger in every ori-
fice" so that you do not miss any occult injuries.

In general, all ttauma patients should have cervical spine, chest, an<!.pe!vic x-rays with CT exams used
as needed for further evaluation or persistent symptoms despite negative x-rays.

Evaluate head trauma with a@"oncontrllStcy(better than MRI for trauma).

Blunt abdominal trauma. Initial fIndings determine a course of action:
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• If the patient is awake and Slable and your exam is benign, observe and repeat the abdomina.!
exam later.

• If the patient is hemodynamically unstable (hypotension andlor shock that does not respond to
a fluid challenge), proceed directly to laparotomy. ./ .

• If the patient has altered mental SlatuS, the abdomen is unexaminable or tender, or there is no
obvioUS source of blood loss to explain a hemodynamically unstable status, order a CT scan of
the abdomen and pelvis with oral and IV contrast (CT scan is preferred; diagnostic peritonea.!
lavage is no longer widely used).

Pe.neuating abdom.inal trauma. Type of injury and initial fmdings determine the course of action:

• With a gWlShot wound, proceed directly to laparotomy.

• With a wound from a sharp instrument. management is more controversial. Either proceed eli·
rectly to laparotomy (be~ter choice if the patient is unstable) or doa~fthe resuliSHe

positive. consider laparotomy based on the injury; illhe results are negative. observe and repeat
the exam later.

Six thoncic injuries GIn be rapidly fatal and must be recognized immediately:

L Airway obstruction. The patient has no audible breath sounds and ~ot answer questions even
though they may be awake and gurgling. dear the airway if possible and treat with mdotraChwlD'
tuOODon. If intubation fails. do a oicothyroidotomy (or tracheostomy in the operating room if there
is time) .

..z:Open pneumothorax. An open defect in the chest wall causes poor ventilation and oxygenation.
Treat with e!ldoO"acheal intubation, JXl..!itive-pressurc ventilotion, and dosure of the defect in the chest wo.ll.
Gauze should be used and taped on lhree sides only to allow excessive pressure to escape so that you
do not convert an open pneumOlhorax into a tension pneumothorax.

,.,.!, Tension pneumothorax. Usually seen after blunt trauma. tension pneumothorax occurs when air
is forced into pleural space and cannot escape. It collapses the affected lung, then shifts the medi­
astinum and trachea [0 the opposite side of the chest. The patient has absent breath sounds and a hypenym­
panic or hyperresonant percussion sound on the affected Side. Impaired cardiac filling may result in hy­
potension andlor distended neck veins. Treat with needle thoracentesis (anterior second intercostal space
usually preferred). followed by insertion ofa chestlthoracoslomy tube.

4. Cardiac tamponade. The classic hjstory is penetrating trauma to the left chest. Patients have hy­
potension (due to impaired carmac fLlli.llg). distended neck veins, muffled heart sounds, pulsus parado~

(exaggerated fall in blood pressure on inspiration). and normal breath sounds. Treat with pericardio­
~ntesis if the patient is unstable: put a catheter in the perkardial sac (Via a~p1;?id approach)
and aspirate the hlood or flUid. If the patient is stable, you can do an echocardiogram to conIirm
the diagnosis. -

5. Massive hemothorax. With loss of more than I liter of blood into thoracic cavity. patients have
decr;osed breath sounds on the affected side, dull n0!Y'n percussion, hypotension and/or coUopsed nedt
veins (fTOm blood leaving the vascular tree). and~a. Placement of a@[est tube}a~
~ to come out. Give intravenous fluids andlor blood bd"o~e you place the chest tube. Ifbleed·
ing stops after the initial outflow. order an x-ray and/orCTscan to check for remaining blood or
pathology and treat supportively &ner ent moracotom is required if the bleeding does not StOP
or is massive.

~. Flail chesL When several adjacent ribs are broken in multiple places. the affected pan of the chest
wall can move paradoxically (inward during inspiration. outward during expiration) during res·
piration (see figure). There is almOSt always an associated pulmODCUY conwsion, which. combined
with pain, may make respiration inadequate. When you arein doubt or the patient is nOl doing
well. intubate- and give positivt-pmsurt vmfilCiii"oa.



•

Other injuries

Thoracic aortic rupture: the most common COluse oflimmedidte deOlth)after;m automobile accidem or
fOlIl from great height. Usually occurs juSt beyond the tOlke-offof the subclavim mery (aortic isthmus).
Thoracic donie laceution with a contained rupture (Le.• intact adventitiOl) COln allow survival, but mmy
(up to 50% ) rupture md die within 24 hours of reaching the hospital, thus treat with immediate sur­
gica.l mmagemem. Vntredted survival beyond 4 months is less thar@

.. CASE SCENARIO: What is the cla.ssic chest x-ra.y finding with a.ortic dissection? Widtlled me~

diasrinum. Order a cr scanpI\anglogram 'f you are suspicious (because of x-ray or trauma
degree. location, or type). Treat with Immediate surgical repair for aortic involvement prox­
imal to the take-off of the subclavian artery (a Stanford A-type dissection). -

.. CASE SCENARIO: On which side does a traumatic diaphragm rupture usually occur? The left.
The liver is b.elieved to prOlect the right side. The classic findings are hearing bowel sounds
in the chest or seeing bowel loops in the thorax on chest x-ray. Fix surgically.

Head trauma, See Neurosurgery section.

Neck trauma. The neck is divided into three zones for trauma:

Puadoxial resplntlon. inward motion
with insplntion: ourwud motion with~­

pmlUon. (From James EC. Corry RI. Perry
Jf: Pnndples of &sic Surgial Pnaice.
PhI\.J.delphiil. HmIey &: Bdfus, 1987. with
permission.)

Zone I: base of the neck. (from 2 em above the clavicles to the level of the clavicles).

Zone II: midcervi.cal region (2 em above the clOlvide to the angle of the mmdible).

Zooe III: the angle of the mandible to the base of the skulL

• With symptomatic zone I and In injuries, do an~(o~) before going to
the operating room in a stable patient.,

• With zone II injuries. proceed to the operating room for surgical exploration in symptomdtic
patients; do not do an aneriogram first ..

• In patients with obvious bleeding or a rapidly expanding hematoma, proceed directly to oper­
ating room no matter where infury is.

Fractured Ribs - Flailing

Surgery, Surgical Subspecalties. and Trauma

Choking victim: leave choking patients alone if they Olre speaking, coughing, or breathing. If they stOp
doing all of these things, perform the Heimlich mOlneuver. -

lfa tooth is knocked out. put it back in place with no cleaning (or rinse it only 'vith saline) and stabi­
lize as soon as jX>SSible. The sooner this is done, the better the prognosis for salvage of the tooth.

Burns may be thermal. chemica.l, or electrical. Initial management of OlD bums includes lots of intra­
VElous flUids (use lactated Ringer's [LR] solution or nonnal saline ifLR is not a choice). removal ofall- - _.--
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clothes and other smoldering items on the body, copious irrigation of chemical bwns. and. of course.
the ABCs. You should have a very low threshold for inmbation; use 100% oxygen until signifiG.Il! w-

_ boxyhemoglobin from carbon monoxide inhalation is ruled out. -

...... ~ • Electrical burns. Because most of the destruction is internal, patients may have myoglobinuria.
~ \ a~. ana renal failure. Use aggressive~ prevent renal failwe. The immediate.. life-

,\ we"ening risk with eleenici'Y exposure ",d burns (including ligbtninj and putting a Hnge' in

~t.>f"" an electrical outlet) is cardiac a.rrhythmi~. Order a.r(electroca.rdiogram;.

• Cbemica.1 burns. Alkali burns are worse than acidic bwns, because alkali penetrates more deeply.
Treat all cllemical bums with copiOUS irrigation from the nearest source (e.g., tap water) .

• Therma.l burns. Burned skin is much more prone to infection, usually by Staphylococcus aureus or
Pseudomonas spp. Pseudomonal infection causes a~nd/or~e-8.r~~color. Prophylactic
antibiotics are given topically. not systemically. Severity is classified as follows:

!>-First-degree burns involve epidermis only (p~, ~, red areas with no blisters). Keep
clean.

.2:1iecond-degree burns involve epidermiS and some dennis (swo~en, with bl.isters and open
weeping surfaces). Remove blisters. then apply antibiotic oinonent (e.g .. silver nitrate, sil­
ver sulfadiazine, neomycin) and dressing.

.,.):"Tl}ird-degree burns involve all layers of the skin, including nerve endings. The skin is dry
and charred. Surgita1 excision of eschar and skin grafting are required. Watch for compart­
ment syndrome, which is treated with escbarotomy.

• CASE SCENARIO: What is the major difference in symptoms between~nd- Uld third­
degree bums~ Second-degree bums Me very painful. wbereu third-degree bums are
classically painless initially bea.use ofnerve damage.

~ CASE SCENARIO: What vaccine should bum victims receive? Tetanus.

Hypothermia.: body temperature < 95~ (35°C), usually accompanied by mental stams changes md

> generalized neurologic deOdts If the patient is conscious, use slow rewarming with blankets. If the pa-

~
t. tienl is p.nconscious. consider immersion in a tub of warm water. The moSt importam point is to mon­

~IP ~ itor thete.KG lor arrhythmias.)which are common with hypothermia. The rare but classic finding is the
J)~ 50 . J wov • a small, positive defleCtion follOWing the QRS complex. Also monitor electrolytes. renal func­

':S/1"ItV'e. tion. and acid-base starus.

..->..P - • With frostnip (cold, painful areas of skin; mild injury) and frostbite (cold. anesthetic areas of
skin; more severe injury). treat by rewanning affected areas with warm water (not scalding hot)
and generalized warming (e.g.. blankets) .

• CASE SCENARIO: In the setting of hypothermia. finish the following phrue: "A patient is
not considered dead until [ ].'. A pitient is oat considered dead until be or she is

C:warm Uld de",d,'rn other words, do not give up resuscitation effortS "mUthe pilient h;u
been warmed.

Hypert.hermi<l may be due to heat stroke. Look for a history ofheat exposure and high temperature: (>
104~. without other possible culprits. Treal with immediate cooling (wet blankelS. ice. cold waler).
The immediate threats to life are convulsions (treat 'vith diazepam) and cardiovascular collapse. R'ule
out infection and other classic culprilS:

1. Malignant hyperthermia.: look for succinylcholine or halothane exposure. Treat with supportive
care and dantroJene.

2. Neuroleptic malignant syndrome: patient is taking an antipsychotic. First, stop the medication.
Second, treat with support (especially lots of intravenous flUids to prevent renal shutdown from
rhabdomyolysis) and possibly dantrolene.
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Near drowning. Fresh water is said by some to be worse than salt water, because fresh water, if aspi­
rated, can cause hypervolemia, electrolyte disturbances. and hemolysis. Others think this is nonsense.
Intubate patients if they are unconscious. and monilor arterial blood gases if tl:!ey are conscious. Patients
who ~Imost drown in cold water often do bener thatl those who almost drown in warm water (due to
decreased metabolic needs). Death usually results from 'hypoxia and/or cardiac arrest.

~ CASE SCENARIO: What lab value is markedly elevated in patients with neuroleptic malignant
syndrome? The atGtine phospbokinase (CPI) level, because of muscle breakdo\'m.

3. Drug fevu: idiosyncratic reaction to a medication that usually was staned within the past few
weeks.

Surgery, Surgical Subspecalties, and Trauma

Splenic rupture. Pati~tshave a history of blum abdominal trauma, hypote~onor tach~dia. sh~ck.

and 1m sign [referred left shoulder pain). Do not let pUients with Epstein·Barr virus (EBV) infection
play contact sports. Do not forget to immunize postsplenectomy patients (see immunization section).

Appendicitis. The incidence peaks in 1o-30-year-olds. The classic history is crompy. poorly loroliud paium­
bilico.i pain followed by nausea and vomiting. then locolizotion of pain to the RLQ and peri~ signs with worsening

Acute abdomen. An inflamed peritoneum often buys the patient it laparotomy because it signifies a po­
tentially life-threatening condition; important exceptions are pancreatitis. some cases of diverticulitis. and
spontaneous bacteriol peritonitis. The best physical confirmation of peritonitis is relxiund tenderness and invol­
a:m.argaeudiftBlabdOminal muscular rigidity. Voluntary guarding is a softer sign, as is tenderness to pal­
pation; both are often present in benign diseases. When you are in doubt and the patient is stable. with­
hold narcotics, which mask symptoms, until you have a diagnOSiS. Do serial abdominal exams. Consider
CT scan with oral and IV contrast. If the patient is unstable or worsening, proceed to laparoscopy/
laparotomy.

Acute abdomen localization

1. Right upper quadrant (RUQ): think ofgallbladder (ch~ecystitis).bile ducts (cholangitis), or~

(~scess). -

2. Left upper quadrant (lUQ): think of spleen (ruI'ture with blum trauma or rarely, abSttSS).

3. Right lower quadrant (RLQ): think: ofappendix (appendicitis) or obstetric/gynecologic problem.

4. Left lower quadrant (llQ): think of sigmoid colon (diverticulitis) or obstetric/gynecologic
problem....... -

5. Epig<lSD'ic: think of stomach (penetrating ulcer) or pancreas (pancreatitisL

Cholecystitis, The five Fs swnmarize the classic patient with cholesterol stones: fat, fony. f~, f~e,

and now febrile, especially if gallstones are seen on ultrasound or the patient has a history of gaUstones
and/or gallstone-type symptoms (e.g., postprandial RUQ colicky pain with bloating and/or nausea and
vomiting). Look for MUrphy's sign.:..Do a cholecystectOmy. Rememberthat~areseen in pa­
tients with hemolytiC anemias. not"5-F" patients.

.. CASE SCENARIO: Whal triad of fUldings is associated with cholangitis? Il.UQ point fn-u or
shaking chills, and jcnmdice. Patients often have a history of gallstones. Slut antibiotics afler
getting blood cultures, and do a cholecystectomy once the patienl is stable.

.. CASE SCENARIO: What is the besl Hl"SI imaging lest for suSpes:ted gallbladder dise~­
~. For cholecystitis, a nuclear hepalobiliary/scintigraphy study Ce.?. HIDA scan)
clinches a difficult diagnosis (positive scan - nonvisualizatioD of the gallbladder) .

GENERAL SURGERY
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of nausea and vomiting. Patients who are hungry and asking~ not have appendicitis. Re­

member the positive Rovsing sign and McBurney point tenderness. U CT scan f the abdomen (see figure)

or ulrrasound [0 help make the diagnosis in uncertain cases. Do an appendectomy.

Two uses of ~C\ltc: i.ppendicitis on cr. A, Contrast-~hanced cr. The ~ppendix (seen in cross-section)
is distended. its w~lJ enhmces (aIT(l'Nl'). i.nd there is periappendiceal inOi.mmation. B, ControlSt-enhanced
cr of ~ different p~tlellt. The appendix (seen as a tubular structure) is dilated i.nd contains ~n appen­
dicolith (aHow); there is Inflammation of the surrounding fat (arrowhrook). (From Katz OS, Math KR.
Groskln SA (OOs): Radiology Secrets. Philadelphia. Hauley & Belfus. 1998. P Ill. with permission.)

Diverticulitis. Localized LLQ pain in a patient over 50 is diverticulitis unless you have a good reason to

think otherwise. Tr~amedkally with b!oad-specrrum antibiotics and place the patient on NPO (nolbing­
by-~th) stat,:a(CT sc with oral and IV contrast is the beSt test to conrum disease and rule outi com­

plicating abscess. If isease is rec~t or refr~y to medical therapy, consider colon (usually sig­

m~id) resection. -

Pancreatitis. acute. Look for epigastric pain in an alcohol abuser or a patient with a known history of

gallstones. Pain may radiate to the back. and serum amylost or lipase is elevated (if these values are not

given. order them). Other common symptoms include decreased bowel sounds. local ileus (seminel

loop of bowel on x-ray). nausea. vomiting, and anorexia. Treat with~ medications. NPO starus, na­

sogastric tube, intravenous fluids. and supportive care. Watch for complications of pstudocyst and pan­
marie abscess. which can be diagnosed by CT scan and may require surgical intervention.

.. CASE SCENARIO: Which narcotic should be avoided in IU-tiems wim pmcre.uitis? Morphint.
which causes sphincter ofOddi spasm and can worsen symptoms. Use other opiates instead
(typically. meperidine is-used) .

.. CASE SCENARIO: A patient hu history of ulcers. epigastric pain. peritoneal signs. mildly el­
eVi.ted ~myb,se. ~nd nomullipase. A small amount of free ~ir is noted under the di~phragm

on i.bdomin~1 x-r~y. WhOlI is the likely diOlgnosis? perforated peptic ul«:r. which C~ cause
elevOlted i.mylOlse (but lipase typically nonnal).

Small bowel obstruction (580). Symptoms include bilious vomiting (early symptom), abdominal dis­

ttnrion, constipation. hyperactive bowel sounds (high-pitched. rushing sounds), and pain thai usu­

ally is poorly localized. &Ii}' sh2)Ys multiple air-!!uid le"y'e~ small bowel loops (see figure). Pa­

tients often have a history of previous surgtry; the most common cause of SSO in adults is adhesions,

which usually develop from prior surgery. In children, think of incarcerated inguinaJ hernia or~

diverticulum. Start treatment with NPO stalUs, nasogasrric tube, and intravenous fluids. If~ms

do not resolve or if the patient develops peritoneal signs, laparotomy is needed to relieve the

obstruction. -



Sm~1l intestiml obsuuClion. A. Supine fl~lpbte showing dilated loops of sm.1l intestine (~). B. Upnght fl~lplalemow­
ing dilated loops ohm~ll inlesllne (~) md multiple .ill-fluid levels (b). (From J.mes EC, Corry RJ. Perry FJ: Principles
of &sic Surgery. Phil~delphi~, H~nley &: Belfus, 1987, P 176, With pennission.)

Luge bowel obstruction. Symptoms include g[aduaUy increasing abdominal pain, a~omina.! distention,
C9n5tipation, and f«UItnL vomiting (late symptom). This condition is seen more often in older patients as
a resuhof~.c~ or~ Treat early with NPO.,....stams and nasoystric tube. Sigmoid
volvulus often can be decompressed wim an endoscope. Orner causes or refractory cases require surgery
to relieve lhe obstruction. In cll.ildren, \V~tch for Hirschsprung disc~.

Hemta, The four common types (there are others) are treated with surgical repair uthey are symptomatic

1. Indirect: most common in bol.h sexes and all age groups. The hernia sac travels through the inner
and outer inguinal rings (protrusion begins laltra.! to the inftrior epigastric vesscls) and into the scrotum
(or labia) due to a patent processus vaginalis (congenital defect).

2. Direct: the hernia (no sac) protrudes mtdia.!lo the inferior epigastric vessels (and not intO me scrorum
or labia) due to weakness in the abdominal musculature (of Hesselbach's trian2Ie).

&emoral: more common in~Thehernia (no sac) g~ough the femoral ring onto the
anLerior thigh (IOOIled below the inguina.! ring). Femoral hernias are the most susceptible to incarcera­
tion and strangulation.

4. Incisiowl: after any wound (especially surgical), a hernia can occur through me site of me incision.

-!In?.g:r:;g0EPS when herniated organs are trapped and become swollen or edematous.

- S~n is when the entrapmentlincarceration becomes"!5o severe that the blood supply
is cut ofT. Strangulation can lead to necrosis gnd is a sw:gical emtr~. Patients may presenl with SBO

~

s.r~san~ .
.. CASE SCENARIO: What is the most common cause of small bowel obstruction in a person

who has never had surgery before? Incarcerated hernia (second mOSt common in p:ttienlS
with prior abdominal surgery).

Surgery, Surgical Subspecatties, and Trauma
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EAR, NOSE, AND THROAT SURGERY

Rhinitis: edematous. vasodilated nasal mucosa and turbinates with clear nasal discharge. Causes include
the follOwing:

1. Viral infection (common cold): due to rhinovirus (most common). influenza. parainfluenu,
adenovirus, or others. Treatment is symptomatic with short-term use of vasoconstrictors such as
phenylephrine. Vasoconstrictors may cause rebound congestion, however.

2. Allergy (hay fever): associated with seosonalilart-ups.
boggy and bluish turbinates. onset < 20 years old. Il4S4I

polyp. sn~g. pf1l!itus. conjun~tis. whee~g,
as~a, ec2E;91a, family hi}tory. rosino hils in nasal mucous,
a.nd ele~ated IgE. Skin tests may identify an allergen.
Treat with avoidance of any known antigen (e.g.,
pollen). antihistamines, cromolyn. and/or intranasals!aoid
spray for severe symptoms. Desensitiution is ilia om
option.

3. Bacterial infection: typically due to streptococci A (see
figure), pneumococci, or staphylococci. Do streptococ­
cal throat culture. Treat wim antLbiotics if appropriate
(sore throat. fever. tonsillar exudate).

Sinusitis usually is due to S. poeumoni(l(, Honophilus influmzac,
Moraxdla spp., other streptococci, or staphylococCi.. Look for
fever, tenderness ova the affected sinus, headache, and pJIDllenl oosal
discharge (yellow or green). X-ray or CT scan shows opacifi~

Preoperative and postoperative points

1. Preoperatively, keep the patient on NPO,.3iUis for atlea~ho~hen possible) to reduce chmce
of aspiration

2. Spirometry (and, ofcourse, a good history) is the best preoperative test to order for assessment of
pulmon~ry function. It measures forced vital capacity (FVC). forcedEpiratory volume in 1 sec­
ond (FEY1)' FEY /FYC ratio (%) , and maximum voluntary ventilation.-3. Use compressive/elastic stOckings. early ambulation, an~/or low~dose heparin or prophylactic

L-M lIV It dose low-molecular weight heparin to help prevent deep venous thrombosis and pulmonary em­
bolism. Warfarin often is used for onbopedic procedures.

4. The mOSt common cause of postoperative fever in the fIrst 24 hours is aldmasis (usually low-grade
fever). Prevent or creat with early ambulation, chest physiotherapy/percussion, incentive spirometry,
and proper pain control. Both too much pain and too many narcotics increase the risk of atelectasis.

5. The mnemonic "water. wind, walk, wound, and weird drugs" helps to reall the causes of postoperative
fever: wound = surgical wound infection, water = urinary tract infection, walk = deep venous
thrombosis, wind = atelectasis/pneumonia, weird drugs = drug fever. If daily fever spikes occur,
think about an intra-abdominal abscess; consider a CT scan to locate the abscess. Abscesses often
need surgical or CT-guided catheter drainage.

6. Fascial/wound dehiscence typically occurs 5-10 days postoperatively. Look for leakage ofserosan­
guinous flUid from the wound (often after the patient coughs or strains), which is espedally as­
sociated with wound infection. Treat with antibiotics (if secondary to infection) and reclosure of
the incision.

Acute strepux:occ.11 phar,),ngitis. Pus is present in me tonsilbr
cryptS. (From Forbes CD. J.tCksoD WF: Infections. In Forbes
CD. J.tckson WF (ed.s): Cour Atlas md Text ofClinie.t1 Medi­
dne. 51. louis. Mosby. J993. pp 9---86, with permisson.)
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cation of the sinus, and cr is used to evaluate chronic sinusitis or suspected extension of infet:tion out­
side the sinus (in patients with high fever and chills). Treat with antibiotics (a;!!.~cillin2!" ~d­
generation cephalosporin) for 10=14 days. Long-term antibiotics (6 weeks) or operative intervention-- -- .usually is needed for chronic, resistant cases (e.g., drainage procedure. sinus obliteration). Remember
that the frontal sinuses are not well developed until after the age of 10. Deviated nasal septwn or other
congenital defet:ts are a rare cause of recurrent sinusitis; treat with surgical cortet:tion.

Otitis utttna (swimme.r's ear): most commonly due to Pseudomonas oeruginoso. Manipulation of the au­
ricle produces pain (this sign is not present in otitis media), the skin of the auditory canal is erythe­
matous and swollen, and patients may have a foul-smelling discharge and conductive hearing loss.
Treat with tOpical antibiotics (neomycin/{X)lymyxin 8} and steroids to help"Teduce swelling and
inflammation.

.. CASE SCENARIO: What are the classic physical findings and bacterial cause for infectious
myringitis? Otoscopy classically revuls vesicles on the tymJ»Die.membf<lD.e. and me clas­
sic cause isM~ spp. Other causes include.5rnp(ococcus flll'NIlX'lUM and v:iruses. TTEt with
antibiotics.

Causes ofhearing loss

j.n\Pg (presbY"'cusis): most common cause of~ in~ts; a normal part of
aging. not a diSease.Patients can use hearing aids, if needed.

.;.- Environmental noise: prol£!1&ed or intense loud noise can permanently affect hearing. Advise
earplugs for occupationally exposed patients.

®~ most common cause of progressive conductive htDring Joss inedultsJOtic bones be­
come fixed together and impede hearing. Treat with hearing aid or surgsry.

QM~0uecurrent oEtis mecfu.: the classic causes ill children. Screen for hearing loss after
meningitis.

.,..5:1:ongenital hearing loss: TORCH infection or inherited disability.

jirf'Me.mere disease: usually occurs in middle-aged patients. The cause is unknown. Look for severe
vertigo, ri~ n~. and ~ng. Treat with anticbolinergics. antihistamines (e.g., mtclizine).
or surgery (for refractory cases).

7. Drugs: aminoglyc~ides, a~irin (overdose causes tinnitus), quinine, loop diuretics, asplatin.

8. Tumor: usually an a~ousti£..sch_~~a(schwannoma of the 8th cranial nerve).

9. Labyrinthitis: may have a viral etiology or follow or extend from meningitis or otitis media. Vi~

cal etiology often causes sudden deafness that develops over a few hours. Hearing usually returns
within 2 weeks. but loss may be permanent. No treatment has proved effective. but empirical
steroids often are used.

uuses ofvutigo

..-1. Meniere disease: accompanied by tinnitus, hearing loss. and nausea/vomiting. See above.

~2. Be.nign positional/paroxysmal vertigo: induced by cmain head positions and may be accompanied
by nystagmus without hearing loss. D.ses often resolve spontaneously; the only treannent gener-
illy needed is to avoid the position that provokes symptoms. ..

3. Acoustic schwannoma

4. Stroke

5. Infection

6. Multiple sclerosis: a possible cause of any weird neurologic symptoms. usually in women of re­
productive age.



Surgery, Surgical Subspecalties, and Trauma

Cawes offadal paralysis

...t: Strog: commonly associated with older age. other deficits, and stroke risk factors .

..):'"Bell's palsy: one of the most common causes of facial paralysis, characterized by sudden uniLtt­

eral onset, usually after an upper respiratory infection. The cause is thought to be a reilctivationof
bcrpcs simplex fVtrus in m~t cases. Patients may have hypnorusis (everything sounds loud bea~
the stapedius muscle in the ear is paralyz.ed). In severe cases, when patients are unable to close the
affected eye. use artificial tears to pro~tEeeye. Most cases resolve spontaneously in about 1-3
months, but so~epauentshave pennanent sequelae, thus consider giving antiherpes agents (e.g.,
acyclovir) to reduce the risk_

..,...3:" Herpes zoner (Ramsay Hunt syndrome): also causes ~ar pain. Look for vesicles on the pinna andiD­
side the ear. Encephalitis or meningitis may be present.

.x~e disuss, probably the most common causes of~llolt1a.1 facia.l nerve palsy.

5. Middle ear or mastoid infections/meningitis: look for other symptoms of the infection.

@r~o.!..al_b...Q.n.!:..~:patients may have Battle sign, bleeding from the ear. and deafness.

• perform CTIMRI scan if suoke. tumor. or frilcture is suspected.

.. CASE SCENARIO: What rumor classically affects both me seventh and.eighth cranial nerves?§ acoustic schwannom9which is located in the cerebellopontffie anile. !(present, COD­

si er neurofibromatosis.

Neck mass: 7S% benign in~en. 7SOlo malignant in patients older than 40'years. Ciluses include tht
following:

1. Branchial cleft cysts: seen in children; lateral; may become infected.

2. Thyroglossal duct cysts: seen in children; midline; elevates with longue protrusion.

3. Cystic hygroma: lymphangioma seen in children, classically in patients with Turner S)l!!drome; treat
with surgical resection. -

4. Cervical lymphadenitis: may occur in children or adults, usually as a result of streptococcal

pharyngitis, Epstein-Barr virus (very common in adolescents and young adults in their twenties).
cat·scralch disease, or mycobacterial infection (,KrolUld).

5. Neoplasm: more common in adults than in children. The mass may be lymphadenopathy from
primary (lymphoma) or metastatic neoplasm, or it may be the tumor itself.

.. CASE SCENARIO: What is the classic work-up for an "unknown ancer" (unknown primary)
found in the neck? Random biopsy of the nasopharynx, palatine tonsils. and the base of the
tongue as well as laryngoscopy. bronchoscopy, and esophagoscopy (with biopsies of any
suspidous lesions)-the so-qUed "triple endoscopy with triple biopsy.r cr/MRI also may
help 10 detect lesions not ap~rent on physical exun.

Parotid swelling: classically due to mumps. The best treatment for mumps and the complication of in­

fertility is prevention through immunization. Parotid swelling also may be due to alcoholism, neoplasm.
(the most common is benign pleomorphic adenoma), Sjogren syndrome. or Sillcoidosis.- .
After a nasal fracture (seen on x-ray or CT scan), rule out a septal hematoma, which must be removed
to preveDl pressure-induc'ed septal necrosis.

NEUROSURGERY

Intracranial bleeds: whenever an intracranial bleed is suspected, order a CT sam without conln1St. Blood Olp­
pears as while and may cause a shift ofmidline structures to the opposite side. Causes include the follmYing:



cr san showing lefl-sided epidural hematoma.
Note that blood shows up as white, lens-shaped 001­
le<:tion. (From Waclawik AJ, Sutula TP: Neurology
Pearls. Philadelphia. Hanley &: Belfus, 2000, with
permission.)

Rasal ganglia hemorrhage. ntis is (he classic and Il105I
common location for hrr=nell5iOn-relaled hlecl.~.

(From Rolak LA: Neurology Secret.o;, 3rd ed. Philadel­
phia. Hanley&: Belfus, 2001, P 192, wilh pemlission.)
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(y Subdural hematoma, which is due to bleeding from(Sieins lhat bridge the cortex and dural sinuse§)
On x-rays the hematoma is'"aesunr-sbaped. Subdural hematomas are common in alcoholics and af­
ter head trauma. They may present immediately after trauma or as long as 1-2 months lat~. Ifthe
question gives a hislory of head trauma, always consider the diagnosis of a subdural hematoma.
Treal with surgical evacuation if signifkant. or progressive symptoms present

2. Epidunl hematoma is due to bleeding from
meningeal arteries (classically, the middle
meningeal anery). On x~rays the hematoma is
bicoDVU (sre figure). Ahnost all epidural
hematomas are associated with a temporal bone
skuJl fracture. and rouihly 50% of patiems de­
velop an ipsilateral "blown" pupil (see below).
The classic history is head trauma with loss of
consciousness, followed by a lucid LntervaJ of
minutes to hours, then neurologic deteriora­
lion. Treal with surgical evacuation.

3. Subarachnoid hemorrhage is due to blood be·
tween the arachnoid and pia mater. The most
common cause is trauma. followed by ruptured
intracranial (trpically berry) aneurysm. Bloo<I is
seen in venmclesClIld around (but nor in) the
brain or brainstem. The classic patient presents
with the "worst headache of my life," although

many die before~e~h the hospital or may
be unconscious. wake patients have signs of
~!,!!!nse- (positive Kernig and Brodzinski
~ns) with.out signifkant fever. Remember the
association between polycystic kidney disease and
berry aneurysms. ~is the test of choice; if a
I~mbar tap is done. it shows grossly bloody cere­
brospinal fluid. Treat with~. <12.1ti:.2-!Lvul-.
$ants, and observation. Once the patient is sta·
~o a~ereQ angiogram or magnetic
resonance angiogram to look for aneurysms
and arteriovenous malformations (AYMs).
which are usually treated with surgical clip­
ping and ligation.

4. Intracerebral bleed is caused by bleeding into
the brain parenchyma. The most conunon
cause is l:ryperrension; other causes include
AVMs. coagulopathies, twnor, and trawna.
Two-thirds ofbyperrensive bleeds occur in the
basal ganglia (see figure), and patients often
present in a coma. Awake patients may have
contralat~aJ hemiplegia and hemisensory
deficits. Blood (white) is seen in the brain
parenchyma and also may be seen in the ven­
tricles. S\JIgery is reserved for large bleeds that
He accessible (rare).
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.;f'r.f,~ Aft~ history of rrauma. a diJaltd. "M'aeri" p"pil (i.,. "blown" " ill on only on, side most likely rep'
:p\b ~q)..c;( resents impin ement of the i s' ate . cranial nerve and impendin uncal herwaClon ue to in-

.r ~~ Urc-cre inlTacranial pressure. Of the . erent inlTacraru eeds, this is most commo y seen wi

"'<"f >A.F. epid",,1 bleedS.

U ('I~2('~ .. CASE.SCENAJUO: Why should you not do Ollwnoo.r puncture in the setting of trawnOl or ev-
V idence of increased intracranial pressure? You may cause uncal herniation &nd death. First

do a cr scan wimom contr.l.St. If it is negative &nd the d.iOlgnosis remains unclear, then con­
sider lumbar puncrure (rarely indicated).

Basilar (skull-base) fractures have four classic Signs:

1. Raccoon eyes: periorbital ecchymosis.

2. BattJe sign: postauricular ecchymosis.

3. Hemotympanum: blood behind r.he eardrum.

4. Cerebrospinal fluid otorrhea/rhinorrhea: clear fluid drains from ears or nose.

S~esot.th...!,£~variJ.lDl,.(topofskull) are seen on cr scan (preferred) or x-ray, generally;lS a
linear or depressed fracture. Surgical repair is done only for contaminated fractures (cleaning and de­
bridement), impingement on the brain parenchyma, or an open frOlcture with cerebrospinal fluid leak.
Othenvise. such fractures can be observed and generally heal on their own.

Head D"auma also may cause cerebr.al CQDOISioD or shear injury (Le. Must fUOnaI injury) of the bnin

parenchyma. both ofwhich may not show up on a cr scan but may cause temporary or permanent neu­
rologic deficits. They can be detected with MRI. but there is no ueannent. MRI is used only for prog­
nostic information in this setting.

IncreilSed intracra..nial pressure (ICP). also known as iolTacranial hypertension (normallCP = 5-15

mmHg) should be suspected in patients with ~teraYrdiJa~e!and..~ed~. Other symptoms include
headacht;...Popille~o. nau~ and vomjl.ing, and mm~taruschangtS. Look also for the dassicCushina uillll

Rtvunt<j'(~increasingblood. pressure, bradycardia, respiratory irregularity). which indicates very high ICP. The
J.,. first step is to put the atient in reverse Tre.:ndelen6erg poSition (bead up}and intubate. Once intubated,

»... ~.Je.- the patienr. can be lypervemilate lower the ICP rapidly. Hyperventilation decreases inlTacrantal blood
J,.. volwne by causing cerebral vasoconstriction. If this maneuver does nor. lower ICP, mannitol dimesiscan

h ~v~ be tried to lessen cerebral edema. Furosemide also is used, but h is less effective. Decompressive cran-
J.J, 'otomy (burr holes) is a last resort. Prophylactic anticonvulsants are conlToversial.

\-tr\ .. CASE SCENAJUO: How should hyperlensioo be treated in the scujn2 of increased inlTacra-
1'10..YLh~. ojal pressure? It generally should nOI be lreatool Cerebral perfusion pressure blood pres­

sure-ICP The body. therefore. reflexively causes hyperlension in me selting of increOlSed
lep to nuintain cere6@ perfusion.

Spinal cord tr~UIllil often presents with "spinal shock" (loss of reflexes and motor function. hypoten­

sion). Order stmdard uauma x-rays (cervical spine. thorax. pelVis) as well as additional spinol1 x-rays OJ

cr scans based on physical exam. Give IV corti~ttrOids immediately, which may improve outcome.
Surgery is done for incomplete neurologic injury (with some residual funCtion) with extemol1 bony

compression of the cord (e.g .. subluxation. bone chip).

Subacute spina.1 cord compression is often due to metastatic cancer but also may result from a primiIy
neoplasm, s1.!...bduraJ or epidural abscess or hematoma (especially after a lwnbar tap or epidural/spinal ;anes­

thesia in patients \villi a bleeding disorder or takin anticoa ulation). Patients present \vim~

(especia y WIt ne metastases an~icdefid~bel~':..the l~~ (e.g.. hyperryflexia. pos3ive
Babinski~, weaknys, sen~loss). The first step is to give high-dose IV corticosleroids. Then order an

of r.he appropriate spinal level. Give radiothaapy if metastases are present. Alternatively, surgical de-



OPHTHALMOLOGY

TREATMENT

Vasoconstrictors, if needed

S4Pportive ueannem:
han~hi.llg (prevents spread)

.. To ical and s stenllC antibiotics

Itchin~; bilateral, seasonal, long duration

Periauricular adenopathy; highly contagious (history
of infected contacts); clear, watery discharge

Purulent discharge: look for neonates

UNIQUE SIGNS/SYMPTOMS

Conjunctivitis causes conjunctival vessel hyperemia and eye irritation. If vision loss occurs, think of

more serious conditions. Classic causes:

Chiari I malfonnation. The more appropriate term is tonsillar ectopia, with
or witham asyrinx. The disorder may be symptomatic either due to mass ef­
feet on me medul1t at the level of the foramen magnum or due to me syrinx.
which fonns in adulthood. Sagittal TI-weighted image shows the cerebellar
tonsils (arrow) and a multiseplated syrinx (asternIi) in a young woman with
paresthesias. (From Katz, OS, Math KR, Groskin SA (eds): Radiology Secrets.
Philadelphia, Hanley & Belfus. 1998. p 429. with permission.)
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> CASE SCENARIO: In what condition of the dderly is the classic triad ofataxia, dementia, and
urinary incontinence seen? Normal pressure. hydrocephalus, which can be treated with a
ventricular shunt.

Glaucoma is best thought of as ocular hypertension. Risk factors are age> 4-0 years, black race, diabetes,
f - ----" -

and family histoO" Two types:

compression can be done for radioresistant rumors. For hematoma or subdtual/e idural abscess seen es­

~cially in diabetics, usually due to StUphyJOCOCMQureus) Stu is indicated for decompression and drainage:

Syringomyelia is a central pathologic cavitation of the spinal cord, usually in the cervical or upper tho­

racic region. It may be idiopathic or resuh from trauma or congenital cranial base malformations (e.g.,

~seefigure] and Dand~alkers~es).The classic presentation is a bi­

lateral loss of pain and (emperarure sensation below the lesion in the distributian of a "rope" because of involvement

of the lateral spinothalamic tracts. The cavitation in (he cord gradually widens to involve other tracts,

causing motor and sensory defiCits. MRI is the imaging study of choice, and treatment is typically Sill~

gical (creation.. of a shunt).

AIIoglv
ti(especiallyadenovirus)

ITIIlLOGY
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Sudden unilateral, JX1inIess vision loss has a fairly shon list of
differential diagnoses:

@::entralretinaluteryocclusion (see figure). The fundu·
scopic appearance is classic. The most common cause ~A­

emboli (from carotid plaque or heart); treatment is gen
erally supportive unless the cause is temporal arteritis (in
which case you should give corticosteroids immediately).

@entral retinal vein occlusion. The funduscopiC appear­
ance is classic. No satisfactory treatment is available. The
most common causes are hype~nsion, dia~tes, g~­

coma, and increased..-Plood viscosity (e.g., leukemia).
Complicalions (vision loss, glaucoma) are related to neo-
vascularization. - -

(!) R..t!!nal~ta~mCEt., The history usually includes se;ing "flootrn" and flashes of light. Patients of­
ten deScribetheprese.ntatiOn as a "ronoin or veil coming down in front or my eye." This history should
prom2t immediate referral..)o an ophthalm.2!ogist.1.,aS prompl sl.!!&eryJreattachmem ofrhe retina)
may save the patient's Sight.

(VVitreous hemorrhage. The most common cause is bleeding from areas of I\fiOvasru!;uization, eliS­
sically in~CS, The cQ.ndition sometimes resolves or may improve after surgical vitTec1omy.

5. Optic neuritis/papillitis. This condition usually takes at least a few hours to develop and is usu­
aUy painful, but it may occur quickly and withOut pain. Sometimes symptoms are bilateral. ~t­
eral presentation in a 20-40-year-old woman should raise the sus idon of multi Ie sclerosis (or
Lyme disease ifappropriate history iven). Worry about a tumor in male patients with signs 0 in­

rracrani ypertension or other neurologic deficits. Disc margins may appear blurred on fundu­
scopic exam, similar [0 papilledema. -

1, Open-angle glaucoma accounts for 90% of the cases of glaucoma. It is painless and has no acute at­
lacks. The only signs are elevated intraocular pressure (usually 20-30 mmHg), a gradually progressil"t
visual field Joss (starts in the periphery), and optic nerve changes (increased cu -to-disc ratio on fundu­
scopic exam). Treat with several differenl types of medications (beta blockers, prostaglandins ­
tanoprost), acetazolamide, pilocarpine) and/or surgery.

2. Closed-angle glaucoma is the rare type that everyone worries ..loom. It presents wim sudden ocnIc
pain, seein haloes around lighlS, red eye, very high intraocular pressure (> 30 mmHg), nausea and rOID'

i~, sudden decrease in vision. and a fued, mid-dilated pupil. Treat imm iat y WI . 0C2l'piM
drops and oral glycerin and acetazolamide to break the attack. Then use surgery to prevent funher
attacks (paipheral iridectomr). Very rarely, anticholinergic medications can cause an attack ofclosed·
angle glaucoma in a susceptible, preViously untreated patient. Medications do not cause attacks in

patients with open-angle glaucoma or surgically treated closed-angle glaucoma.

Steroids. whether topical or systemic. can cause glaucoma and cataracts. Topical steroids can worsen
ocular herpes and fungal infections. For board purposes, do DOt give steroid eye drops. Refer the pitient

to an ophthalmologist if you thinJ:. that they are indicated .

.. CASE SCENAJUO: A patient has a branching ulcer over his cornea with terminal bulbs that
stain green with f)uor~ein. what ~onditiondoes the patient have? ~Iar herpes!eratitis.

Refer to an 0 hth.tlmol ist promptly for amivir""'i'J
treatment e.g., idoxuridine). The condition usually
sWtS with conjunctivitis and vesicular lid eruption.

Cemral retinal artery occlusion. (From Vander JF. Gault JA:
Ophthalmology Secrets. Philadelphia. Hanley & Helfns,
1998. with penmssion.)



"Senil~" -tYJM" Clun.et. which GIl occur al an ~li~r ag~ in diabetic
patients compared with the nonnal popubtion. (From Forbes CD,
Jackson WF: Endocrine, metabolic, and nutritiona.l disorders. In
Forbes CD, Jackson WF (I'ds): Color Alias a.nd Text ofClinical Med­
iane. $1:. Louis. Mosby, 1993. pp 303-352, with permission.)

•3. Macular degeneration is the most
common cause of blindness in
adults> SO years. Blindness is of-
ten bilateral, but one side may be worse than the other. l'fie appearance of the fundus (the yellow~

white deposits ofdfusen in the macular area) makes the diagnosis. No good treatment is available
for the most common (dry~type) form.
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6. Stroke or transient ischemic attack: see table on next page for visual pathway lesions.

Causes ofsudden, unilatu~painfuJ loss ofvision

1. TnUll'Lil: the history gives it away. Encourage use of goggles or safety glasses during athletics and
work. With chemical bums to the eye (acid or alkaline), the key to management is copious irriga~

[jon willt lite closest roUIce of waler (tap water is fme). The longer you wait, the worse the prognosis;
do DOl get additional history in this instance. Alkali bums have a worst prognosis. because they tend to
penetrate more deeply into the eye.

2. Closed-angle glaucoma: see above for presenting signs and symptoms and treatment.

3. Optic neuritis: UsualJy painful, as described above.

4. Mignine headache: rare. Look for nausea, vomiting, and aura.

Sudden bilatenlloss ofvision is rare, but consider the foDowing possible causes:

1.~: the classic example is'GDelitanol poisoninil) usually seen in alcoholics.

2. Exposure to ultraviolet light can cause keratitis (corneal innammation) with resultant pain, for~

eign body sensation, rea eyes, tearing, and decreased vision (usually some vision remains). Pa­
tients have a history ofwelding, using a tanning bed or sunlamp. or snow-skiing ("snow-blindness"). Treat
with an eye patch (2+ hours) and topical antibiotic, possibly also with an anticholinergic (cyclo­
plegic) agent to reduce pain.

1 Convusion reaction/hystuia

Gradual-onset loss ofvisioD. unilateral or bilateral, has a longer list of diITerential diagnoses but is
more common than sudden~onsetvision loss:

(J)~ts are the most common
cause of a pain~ slowly pro~

gressive loss of vision. Often bilat­
eral, but one side may be worse
than the OIher. Look for absent red
reDo: or grossly opacified lens (see
figure) and patient complains of
"looking waugh a dirty windshield."
Treaunent is surgical. Can delay
surgery until patient's daily activi­
ties are affected.

~pen-mgle glaucoma: see above
for specifics. Screen people over 4-0,
especially if they are black or dia­
betic or have a positive family his~

tory. Open-angle glaucoma is the
most common cause ofblindness in
blacks.
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~iabetes is the most common cause of blindness in adultS < 50 years. Retinal/fundus changes in·

clude dot-blot hemorrhages, miaoontuI)'SlllS. and neovascuJorizotioo. Prol' erat"ve diabetic retino~thy

(with neovascularization) is treated by a laser applied to the periphery of the whole retina ~­

retin'!!.p~ocoa~. F~a.m..u.eiUm~.rll is often done for nS?J!P.!2lifr~ti.Y.e re.!i.noe~y;ith
m~ (the laser is applied only to lhe affected area).

5. Uvcitis: look for association with autoimmune-trpe diseases. Screen children with.E!~rb~­
l~ regularly to detect uveitis. The usual treaunent is corticosteroids (treated by an oph­
thalmologist).

6. Papilledema classicoilly results from hypertension or other Guse of increased intracranial pressurt
(e.g .. brain rumor, pSftldorumor cerebri).

(!joPtic neuritis classically results from autoimmune-type conditions. infections (Lyme disease), or

drugs (ethambutol).

8. Infection of the cornea (herpes keratitis, corneal ulcer) or retina (cytomegalovirus retinitis in

AIDS), orbital cellulitis.

9. Direct insult to brain: snoke. tumor. meningitis (see table for visual pathway information).

10. Presbyopia: between ages 4-0 and SO years, the lens gradually loses its ability to accommodate. People

need bifocals or reading glasses for near vision. This is a normal part of aging. not a disease.

Effects ofhypert~ion on the fundus include arteriolar narrowing, copper/silver wiring, cotton-wool

spots, and papilledema (with severe hypertension).

Hordeolum (stye) is a painful, red lump near the lid margin. Treat wim&Oarm compresse,D

<;,halmon is a painless lump away from the lid margin. Treat with warm compresses; if this approach

fails, treat with incision and drainag~. -

Ophth.almic herpes zoster infection should be suspected with involvement of the tip of the nose
and/or medial eyelid with a typical zoster dermatomal pattern. Treat with qn1 acyclovir. Complications

include uve~ kera;!!is. and gl~coma

Ophthalmologic cr;rnial nerve (CN) palsies usually are due to VascuJOI complico.tions of diabet~r h)j9"­
lmsioo and resolve on their own within 2 months. In patients under 4-0. those without diabetes or hy­
pertensio_n. 'pati~ with other neurologic deficits or severe pain. and patients who fail to impro\'e
wttDin sW'W. order an MRl; diabetes and hypertension are less likely to be the cause. Look for a ru­
mor or an~_in this setting.

6):>culomotor (CN3): eye is(down and o~ and cannot do anything but move laterally.

.. CASE SCENARIO: How can the pupil help you to decide between a serious and benign cause
ofa third cnniaJ nerve piliy? If the palsy is due 10 hypertension or diabetes, the pupil is nor-

Right optic nerve.,/'

Optic chiasm (classically due to pituitary tumor)

Right optic tract./

RighI optic radiations in the right teJnporallobe

Right optic radiations in the right parietal lobe

Right ocdpitallobe (from posterior cerebral anery occlusion)

lOCATION OF lESIONVISUAL FIElD DEFECT

Right anopsia (monocular blindness)

Bitemporal hemianopsia

Left homonymous hemianopsia

Left upper quadrant anopsia

Left lower quadrant anopsia

Left bomonymous hemianopsia with macular sparing



•

Patient asked to look to the left

Patient looking straight ahead

c__,ct=::>

._-~ .-'----~
Patient asked to look to the right

Left abducens palsy. (From Brochen A: P!ninum Vi~

gneues: Anatomy and Embryology. Phi1.lddphia. H~.n·
ley & Belfus. 2003. p 73. with pennission.)
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l~ A"blown" (dilated, nonreactive) pupil is

a mediCil emergency. The most~ inU5e is
an meurysm or tumor. Order m d/cr
magnetic resonance/cerebral an2i92ram, -

@TrocWear (CN4-): when-the gaze is medial,

the patient~look down.

3. Abducens (CN6): the patient cannot look loter­

ally with the affected eye (see figure).

~CN5 and CN7 palsies also affect the eye due
to corneal drying (loss of corneal blink re~

flex). Use artificial tears and address the un-
•

derlying cause, if possible.

.. CASE SCENARIO: What crmial nerve palsy
does the patient depicted in the figure above
have? Aleft abd ce s nerve (cranial nerve VI)

~

When a fracture is suspected clinically (severe pain, point tenderness. swelling) but the x-rays are neg­
ative, (Teat (onsm'otiveJy as if the patient has a fracturr. X-rays can be negative at first with smaller, nondis­
placed fractures. Put the patient in a splint or even cast, and tell the patient not to use the affected limb

~ ~

With any fracture, do a neurologic and vascular exam distal to the fracture site to determine whether

there is any compromise of nerves or blood vessels (either may be an emergency). With a suspected or
obvious fracture, get two x-roy views (usually anteroposterior and lateral) of the site (see figure), and in·
elude the joint above and below the suspected fracture site.

ORTHOPEDIC SURGERY

~erior view of this fUlger shows no
. I, The Lllenl view reveals a signifiant
fngment at the dorsal base of the distal
with inlfN.nicuiu exlension. (From Katz

YIlh D. Groshn SA (~): Radiology Seam.
..iIod....~, Hanley & Belfus, 1998, P 437. with

I.
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NERVE MOTOR SENSORY WHIlN CLINICALLY DAMAGED

/1Gdi.1 Wrist exlension Back of forearm, back of hand Humeral fracture (wrist drop)
(first 3 digits)

UinM Finger abduction Front ilDd back oflasl 2 fmgers on hand Elbow disloation (mw hand)

Median Pronation, thumb opposition Palmar surface ofhand (first 3 digits) Carpal runnel syndrome,
humeral fracture

Axillary Abduction/lateral rotalion Lateral shoulder Upper humeral
disloation/fracrnre

Perone.l.l Dorsillexion/eversion Dors.l.l foot rod lateral leg Knee disloation (fOOl drop)- ,

(no weight-bearing) if symptoms are significant. If the suspected fracture is in the leg, the patient an
use crutChes. Repeat the x-ray in11 week; Evidence of a fracture is usually apparent by this time.

.. CASE SCENARIO: What fracrureipe associated with the highesl mortality rale? Pelvic frac~

~ Most pelvic fractures occur in elderly people who fall down and have many coexist­
ing tIealth problems. YOWlg people. in whom pelvic fractures usually are due to severe
trauma, may bleed t'O death. If patient is unsuble, consider heroic measures such as mili­
ury ilDtishock trousers and external faalor.,

In an open (compound) fracture, the skin is broken over the fracrure site. In a closed fracture, the skin
is intact. For open fractures, give br.Q!td~um ..:ntibi?tics, do~t,giv~,

la~« 8 hours old), and do an 0 en reduction with internal ftxation (Le., cut open the skin
in the operating room to align lhe fracture fragments under more direct visualization). The main risk in
open fracnrres is infection. Closed fractures often can be treated with dosed reduction and casting (i.e., puB
on the limb to align the fracture fragments wilhoUI CUtting open the skin).

Compartment syndrome usually occurs after fracture, crush injury, burn, or other trauma, or as i

reperfusion injury (e.g., after revascularization procedure). The most common site is the calf. Symp­
toms and signs include paiD at rest, paiD on passive movemt:nt (Out of proportion to injury),p;:esthcsilS,
cyanosis or pallor, ftrm-fe~usclfcompartmt:nl, hypesthesia or numbness (decreased sen~nd
two-point discrimination), paralysis (late, ominous Sign), and elnrated companment pressure (> 30-40

mmHg). The diagnosis usually is made clinically without the need to measure compartment pres­
sure, though this is fairly accurate and conftrmatory. Compartment syndrome is an emergency, and
quick action can save an olherwise doomed Limb. p.!,lseS Ole usucdly poJpobJe (or detectable:with Dopplet
ulcrasoundrat the time of diagnosi . Treatment is prompt fasciolomy (incising the fascial campul­
ment relieves tbe pressure). Untreated, this condition progresses 10 permanent nerve damage illd
muscle necrosis .

• The classic clinical scenarios for compartment syndrome include supracondylar elbow fracture
in children, proximal or midshaft tibial fractures, electrical bums, arterial or venous disruption,
and revascularization procedures.

Reasons to do an open reduction (closed reduction should be done for all other fractures): intra-mic­
ular fracrures or articular surface malalignment, open (compound) fractures, nonunion or failed closed
reduction, compromise of blood supply or nerves, multiple trauma (to allow mobilization at earliest
possible point), and extremity function requiring perfect reduction (e.g., professional athlete).

ligament injuries in the knee commonly cause pain, joint effusions, instability of the joint, and his·
tOry of the joint "popping," "buckling," or "locking up,"

C)Anterior cruciate ligament CL tears are lhe most common. Watch for lhe antmor MInI'a-
tesl. The knee is placed i 90° offlexio and pulled forward (like opening a drawer). If the tibi~



pulls forward more man normal (e.g., more man the unaffected side). the test is positive. and you

have an ACL tear.

~ Posterior erudate ligament. Watch for postmor drawa lest. Push the tibia back with the knee u@
of flexion. lfthe tibia pushes back more than normal, the tesl is positive and a PCL tear is present.

QMedi.u collater.u ligament (MCL). Watch for Ihe abduction or valgus stress lesl. With the knee uf301
of flexion, abduci the ankle while holding the knee. If the knee joint abducts to an abnonnal<'­

gree. the test is positive and a medical compartment injury is present.

~tUalcollatualligament. Watch for the odduction or VOlUS stress lest. Adduct the ankle while hold­
ing the knee. If the knee joinl adducts to an abnormal degree, rne tesl is positive. and lateral com­

partment injury is present.

• MRI (see figure) or arthroscopX can be used to look for other injuries.-

• Treatment may be nonsurgical (older patient. nonathlete, minor injury) or surgical (young pa­

tiem. athlete. severe injury) .

.. CASE SCENARIO; What is the "unhappy triad" knee injury? Damage to ACl, MCl, and media.!
mtnUcus. dassically this triad occurs when an extended knee joint is hit from the side iUld
the knee is pushed medially while the foot is planted. For this reason, dipping is a IS-yard
penalty in football.

Pain in the anatomic snufibox after trauma (e.g., fallon an outStretched hand. especially in young adultS)

is usually a scaphoid bone fracture.

After a fall on an outstretched hand, the most likely fracture in older adults is a Colles fracture (distal

end of radius).

Lumbar discbuniation is a conunon correctable cause of low back pain. Look for sciatica (not just back
pain) with the Straight leg raise test. The most common site is the L5-S I disk; the second most com-

mon site is the L4-L5 disk. ...

(9~S-S1 disk herniOltion usually affects rne S1 nerve root: dwtoWl a.n.kJt jail, wukness of plantar flu·
Oll in tht foot, pain from mid luteal area to the tmOr calf (Le.. sciotica).

~L4--L5 disk huniation usually affects the L5 nerve root: decreastd biceps fanons reflex. weakness af foot

extensors. and pain in hip or groin.

• Diagnosis is conf1nned with cr/MRI or myelogram.

Antmor curiate Iig.unem (ACL) leM. The
ACL is poorly defmed, with a heterogeneous
signal hematoma near the sile of its femoral
attachement. The dashed line shows where
one would expect to find a nOffilal intact ACL.
(From KanDS, Math KR. GroskiSA (eds): Ra­
diology Secrets. Philadelphia. Hanley & Bel­
fus. 1998. P 264, \vilh pennission.)

Surgery, Surgical Subspecalties, and Trauma
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EPIDIDYMITIS

> 30 years

Swollen testis, overlying erythema.
positive uiiDilysis. ur~al
diSclliigeJuretliritis, prosUtitis-.
Pain deaea.ses with testicula.r elevation

Normal testicular blood flow

Antibiotics·
~

Pain SlaYS the~e or worsens

No testicular blood flow

Immediate surgery to salvage testicle:C§"chiope.x»
for both testes

< 30 years (classically adolescent)

Testes may be elevated iDlo inguinal canal swelling

TESTICULAR TORSION

Testicular torsion vs. e.pididymitis:

Testicular cancer usually presents as a painless mass in a young man (age 20-40 years). The main risk [.Ie·-tor is torchidism (40-fold higher risk). Roughly 90% are germ cell tumors; the most common type is

seminoma. estic ar cancer generally is treated with orchiectomy and radiation; if the disease is widt­
~

The most common type ufbone tumor is metastatic (from the bre~, lu~, or pr~(ate).

The most common cause ofa pathologic fracture is osteoporosis (especially in elderly, thin womeI1)'

The most common cause of osteomyelitis is Staphylococcus aUlnas, but think ofgram-negative orgmisms
in immunocomprom~patients and IVd..r.J;!g abusers, and SGlmonella sp. in sickle cell disease. Aspinlc
the bone and do Gram stain and culture and senSitivity of the sample, as well as blood cultures and com·
plere blood cell count with differential if you are suspicious.

Septic arthritis also is most commonly due to S. aurnas, but in a. sexually active younger adult (especiaUy
if promiscuous). suspect Neisseria gonorrhOfGc.~te me joint (ar(brocemesis) and do Gram staitliiid
cilture and sensitivity of the joint fluid,~ well as blood cul~, complete blood cell coum with dif­
ferential, and urethral cultures when appropria.te if you are suspicious.

• Conservative treatment works in 90% ofcases and includes short-term bed rest and analgesics,
fo~owed by physical therapy. Surgical rreatment (diskeCt0mf) is an option if conservative tre.l!­
menl fails .

• CuviCill disk disease (classic symptom = neck pAin) is less common than lumbar disk distlsts.
The C6-C7 disk is most commonly affected and typically causes (7 nerve root involvment.l.ool
for decrtastd triceps reflex!strength and weakness or rorearm extension.

Spinal stenosis is aI10lher cause of back pain that usually presents in the elderly and is due to degenen·
Dve changes in the spine. Patients may complain of pain with activity that is relieved by rest (sometirrlts
called "neurogmic' doudiClll:ion). Treatment is conservative with physical therapy and NSAIDs. Surgery

aJ oecompression with laminectomy) is reserved for cases that f.til conservative management.-

Charcot joints and neuropathic joints most commonly are seen in diabele5 and sometimes by other COD'

ditions causing peripheral neuropathy (e.g.. tertiary syphilis). La_ck of proprioception ca'!.ses graduil
ar~arthropathy and joint deformity. Order x-rays for any (even minor) trauma in neuropathicp.t·
~. who may not feel even a severe fracture.

With a P.:Qsterior knee dislocation, worry about vascular injury. Consider an angiogram. especia.llyif­pulses asymmetric..

Ag'
Appearance

Prehn's sign

Ultrasound findings

Treatment

• In m$D < 50 yeus, commonly due to chlamydi~ionor gono!!!lia; treal accordingly. In men > 50 yt:ll$ com­
monly due to urinary met infection: treat with trimethoprim-suifametFioxazo1e or dprofloxacin.

UROLOGY



sp!...ea~ us~ ch_em~y.£Alp..!!a fetoprot~ is a rumor marker for yolk sac tumors. and human chori­
oni~isamarker for choriocarcinoma. Ler4i.&£....e.U t!!.IU9rs may secrete androgens and~use
precocious puberty. The fIrst site of metastasis is often relTO~eaJ IYn:!Ph nodlS (see fIgure). as the tes-- --- - .ticular veins (and accompanying lymphatiCS) drain to tbe inferior vena cava (right) or renal vein (left).

Meusutic tcsticuLM scminoml. CT scm Unlge
~e.t.ls bulky reuoperllonul Idenopathy sur­
rounding the 10m.•

Surgery, Surgical Subspecalties, and Trauma

Remember mumps as a cause.of orchitis (painful. swollen testis, usually unilateral. in a post-pubertal
male). The beSt treatment is prophylaxis (immunization). Orchitis rare.ly causes sterility because it is usu­
ally unilateral

Benign prostatic hyperuophy (BPH): symptoms include urinary hesitancy. intenniuency. tennim..l
dribbling, decreased size a.nd force ofstream, sensation of incomplete emptying, nocturia, urgency, dy·
suria, and frequency of urination. BPH may result in urinazy retention, urinary (ract infections, hydronephrosis,
and even permanent kidney damage and/or failure in severe cases. Drug therapy for BPH is started when
the patient becomes symptomatic and includes alpha-one blockade (e.g., t4mSUJosin, prozosin) and an~

tiandrogens (e.g .. finaslaide . TransurethraI resection of the prostate (TURF)·s used for more advanced
~, especially those with repeated urinary traCt infections, acute urinary retention, and hy­
dr,£oephrosis or kidney damage from renux. Prostatectomy also may be used, but it carries a higher risk
of morbidity a.nd is usually nOt the preferred treaunent.

with acute urinary retention (pain, palpation of full bladder on abdominal exam, history of BPH. no
u~ation i.n past 24 hours). the first step is to tmpty lht bladda. If you cannot pass a regular Foley catheter,
~o a suprapubic tap/place a suprapubic Foln' calhela. Then address the underlying cause.

Impotence is most commonly caused by vasculardistase. Medications are also a common culprit (espe-
~

dally antihypgJl"SivlS and antidtp~ants). Diabetes can be a vascular (increased atherosclerosis) or~-
rogenic cause of impotence. Remembenpoint and shoot: parasympathetic nerves mediate erection, sym­
pathetic nerves mediate ejaculation. Patients undergoing dialysis and patients with spinal cord injury are
also commonly impotent.

• History often gives you a clue if the cause of impotence is psychogenic. Look for selective dys­
function (e.g., the patient has normal erections when masturbating. but not with his wife) and
stress, anxiety. or fear.

~ CASE SCENARlO: What does a normal pattern or nocturnal ereclions mean in I patient with
impotence? T!!.!! finding essemially rules out a physical cause ror the impotence.

10 ill t:r.luma patients, look for signs ofurrthraJ injury (high-riding, ballottable prostate, blood at the ure~

thra1 meatus. severe pelvic fracture. scrotal or perineal ecchymosis) before trying to pass a Foley catheter.

f

k
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If any of these signs are present,do nOI try to pass a Foley catheter until you have ruled OUt a urethral in­

jury, which is a contraindication to a Foley catheter.

.. CASE SCENARIO: What lest should be ordered in the setting of possible urethral injury! A
rttrosrade urethrogram. Acontrast agent is squined backwMd through me urethra to look for
a leu or teM.

Hydrocele vs. "nrioocele: hydrocele represents a remnant of the processus vaginalis and [Tansilb.mjMtes. h

generally causes no symptoms and requires no treaonent. A varicocele is a dilatation of the pampiniform ftIIllI5

pltxllS (described as a "bag of WOnTIS" on physical exam, usually on the left), d~ not transilluminate, dis­
appears in the supine position, and may be a cause ofmale infertility or pain (in which case, it is surgically treated).-
Renal stones (nephrolithiasis): the risk is increased \vim dehydration. Patients present with seven, intmnit-

ltnl, colicky, unilalual flank and/or groin pain and, in most cases, nausea and vomiting. Patients \vith "rem!
colic" classically cannot get comfortable and often move about while trying to. whereas patients v.ith
peritonitis often lie very still. Look for hematuria on urinalysis; 85% of stones show up on .bdOminall­
ray. Use cr scan of the abdomen \vithOUl contrast (or intravenous pyelogram) to confirm the preseoo:
of a stone. Most cases are idiopathic and should be ueated \vim lots of hydration and pain conrrol (to set

if the stone will pass). If the stone does nOt pass, the patient needs shock wave lithotripsy or surgery
(prefer.ably endoscopic). Whenever possible, check stone composition. which c.an give a clue to the cause:

1. Calcium stones (75%): look for hypercaJeemia (typically due to hyperparathyroidism or malig­
nancy) or hislOry of SolaU bowel bypass (calcium oxalate stones).

~ Sa-uvite/magnesium-ammonium-phosphate stones (15%): due to urinary traa infection

(more common in women) \vim ammonia-producing bugs (Proteus spp.. staphylococci). Look for
staghorn calculi (see figure), which fLll up the ren.al pelvis.

Puin olbdomiml ndiognph in ol ....oomm WIth

documen{~rtnUTeIIt Prouussp. uriIwy Ina m­
fectioItS ~...~ili biblenl5Ugbom Qk:uIi. (From
Resnid: MJ, Novick AC: Urology Secrets. 2nd
ed. Philadelphilo. Hauley &: Belfus. 1999. Wltll

pennlssion.)

@Uric acid stones: due to hypmuictmia; thus associated with gourand leukemi.a treatment (illop.!:
ITinol and TV fluids often are gIven before chemotherapy in leukemi.a to prevenl Slone fOnTIation).
U!ic acid stones usually dissolve \vith alkalinization of the urine.

4. Cystine stones: nearly diagnostic of cystinuria/aminoaciduria .

.. CASE SCENARIO: Which lype of Slone classic.ally cannOI be seen on x-rays? Uric acid s.ones.

.. CA5E SCENARIO: A 32-year-old man has acute flank pain. An intravenous pyelogram reveals
a sm.aU. 2-mm stone in the right ureter. How should you remove the slone~ IV fluids md
pain control. Let the patient pass the stone on his own. Do nOI be overly .ggressive. because
mOSI small slones « 4-5 '!lm) pass sponWleQusly within 48 hours.

:::: .
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Renal Transplant Medicine

Rena.l transplant is an option for many patients with end·stage renal disease. living, related. donors are
best (siblings or parents). especially when HLA similar, but cadaveric kidneys are more common be­

cause of availability. Before the transplant. perform an ABO blood tme and lymphocytotoxic (HLA)
~05S-matc~g.

• A ua.nsplamed kidney is placed in the iliac fossa (for e~y biopsy access in case ofa problem as well
as for technical reasons). Usually the recipient's kidneys are left in place to reduce morbidity.

• Unacce ta Ie kidne donors: ne~s.peo~and pe0-E!:.with.i...hist2Q...omr­
ta~.g.,AID)..he~), any disease with possible renal involvement (e.g., di-!,bftes,
hypert~on. lupus e~atosus),or maj!gnancy.

Rejection

). Hypen.cute: occurs within m.inu[~ to hoUlS and is due to preformed cytotoxic o.ntibodi~ against donor
kidney (occurs \'Vim ABO mismatch as well as other reformed anti ·es). Classic description:
surgery is complet ,vascular clamps are released. and the kidney quickly turns bluish-black. Treal
by removing the kidney. Ree.eat transplant with new kidney. -

....rAcute rejection: ~ell::91cl!a~ reLection Ulal presents within da)'! to weeks \'Vith fever. oUguDJ.
flyight gain, ten.gemess and enlargement o.!Jhe graft. hypert$!1sion. and/or renal fun.,sp0n lab de­

r~~)ti rangement. Treal by~ or using a~ltithY..mgqte..globulinjATGlor other im-
} ~~ munosuppressants. Accelerated rejection occu.rs over the first few days and is felt to reflect rrocti-

}~ vation of previously sensitized T cells.

,,;.cm-onic rejection: Occurs over months to years and is believed to be T cell- o.nd/or o.ntibody-mediated.
Late cause of renal deterioration presenting with gradual dedine in kidney function, proteinuria, o.nd hy·
ptrtensian. Treaunent is supporlive and not effegjve, but the graft may survive for several years be­
lore it gives om completely. If possible. r~transpla.nl with a new kidnE;Y.

•F~e to assess asymptomalic rejection:..,...
r 'if" • htynlffiO!.1!PPressive ~ed.ications include corticosteroids (inhibit interleukin [11]-1 produc-

~,e \ tign), cyclosporine (inhibits 117J.-production). azalhioprine (antineoplastic agent that is cleaved
k J, inl.Q..JI!ercaplopurine and Lnhibits DNA/RNA sylllhesis, which resuhs in decreased B-~IIT-cell
" fo '1""\(.production),anti~.aJllil)2!1E.!LOCYl~b~Jl and~ (antibody to CD3 re­
'Jf4A..'1 r"'" ce~r on T cells).

• Cy<;!Q~ine causes nephrotoxicity, which can be difficult lO distinguish from graft rejection
clinically. When in doubt. drug levels are checked and a biOpsy and/or ultrasound of the graft
should be done. Practically speaking. if you increase the immunosuppressive dose, acute rejec­
ti~ should decreast:.....whe.reas cyclosporine toxicity \'ViU stay the same or get wo~.

• The risks ofimmunosuppression include infection (\'Vilh common as well as strange organisms-seen in patients withl AIDS) and~ (especially lymphomas).

VASCULAR SURGERY

eMood stenosis: the classic presentation is a transient ischemic alta&: (11A), typically amaurosis fusax or
sudden onset of transient, unilateral blindness, sometimes described as a "shade being pulled over one
e~" Patients may have a carotid bntit. If a bruit is heard or the patient has a T1A7Wrrasound 01 the carotid
anerit'S should be done to determine whether carotid stenosis is present. - -

.. CASE SCENARIO: what is the best treatment for a pitient with a TlA and carotid stenosis less
than 50%? Aspirin and medical management ofatheroscJerosis risk folctors.
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.. CASE SCENARIO: What is the best treatment for a patient with a TIA and carotid stenosis
more t.han 70%? G!!:0!Ld et!darterec..!..omy"-<~). Between 50% and 70% stenosis is a con­
troversial area andtr~ee: of symptoms, type of plaque and experi­
ence of loaJ surgeons. Carotid stenting may become the treatment ofchoice in the future.
but is not currently the standard ofcare.

• Piltients should not undergo CEA after a§kiJthat leaves them severely disabled because they
will receive no benefit; the damage is already done. Nor should patients under20 CEA during '"
11A or snoke in evolution; CEA is an elective, not emergent, procedure.

• Carotid st~osis and JJe!!pheral vascular disease (eYD)~re generalized markers for atherosclerosis.
Almost all patients hAve Significant coronary anery disease (CAD). In fact, peri-operative myoardUl
infarction CMf) is the most common cause of death in tients under ~in vascular sur . Mikt
sure to evaluate and medically manage· actors for atherosclerosis in all "vasculopaths."

Abdominal aortic aneurysm (AM): look for a pulsatile abdaminal mass (see figure), which mayaust
abdominal pain.@iS present, suspect possible rupture of the AM, although an unruptured AM
may cause some pain. CT scan usually is used for initial evaluation. If the AM is < 5 an, you can fol­
low it with serial ultrasound exams to make sure lhat it is n£!.. enlarging. If the AM is > 5 em or you
are told that it is rapidly enlarging, surgical correction is generally advised.

Smdl ibdominal aonic aneurysm as visuali:ted by angiography. (From Forbes
CD. Jadson WF: Cudiova.sculu disorders. In Forbes CD, Jackson WF (tds):
Color Atlas and Text of Clinical Medidne. 51. louis. Mosby, 1993, pp 209-264.
with permission.)

.. CASE SCENAlUO: What should you do with a patient who lu! a. pulsatile abdominal mass
and hypotension? Send the patient for(emergent Japarotom}9This combination of fmdings
indicates a ruptured AAA (mortali!y rate rougWy 90%) .

.. CASE SCENARIO: Can dissection of a AAA be managed mediglly? Yes. II can be managed

with antih~tllSiveM[Sif it is not ruprured, and this approa.ch is co~on in sid tiems.
However ~ve _repair should be considered if the patient is in e th.

Oaudication: pain in the lower extremity (usually) brought on by exercise and relieved by rest. O",u­

dication is an indicator of severe atherosclerotic disease. Associated physical fIndings include CY~
(with dependent rubor), aJ0e!tic changes (th.icke~ nails, loss '!!flair, shiny.;m), demased ~aturt',MId
draeased ~bsenr) dis~pu1sts. The best treatment is conservative (smoking cessation, exercise, contrd
o.fcholesrerol, ~es, and hypertension). Beta blockers sometimes worsen claudication (due 10~
receptor blockade).

• If claudication progresses to rest pain (foreJ90t pain, generally at ~ht, relieved~ha.nging tilt
foot overfte edge or the bed) or the patient cannot continue current lifestyle or work Qblig~­

tions, advise revascularization procedure.- ,



•

Surgery, Surgical Subspecalties, and Trauma

• Severe pain in the foot that has a sudden onset with 00 previous history of foot pain. trauma, or
any associated chronic physical findings is generally more serious and may represent an embo-
lus. Look for atrial fibrillation. -

.. CASE SCENARIO: What is Luic.he syndrome? OaudicatioD in the buttocks. buttock atrophy'~L
and impotence in men. It is a classic marker for aonoHiac occlusive dist'as. Patients usually
~efit from an aonoiliac bypass graft. r--:

itu:onicmesenteric ischemia:Jthe classic palient has a long history ofP.:Qstprandial abdominal pain (i.e.
"i.J1u:stiDa.! Maina"). which causes a "fear" of food that results in weight loss. This is a difficult diagnosis
because it classically presents in patients Qver 50, who have other problems that may be cause similar
symplOms (e.g., ul~rs. pancr~c or stomach..,90cer). Look for a history of extensive atherosclerosis
(pr~us.MLor strgke. known c~r9nary artery disease or peripheral pscular disease with several risk
~rs), al:iiloniinaJ bruit and no jaundice (which should steer you toward pancreatic cancer). Most pa­
tients get a cr scan of the abdomen. which is negative and should make you more suspidous of is­
chemia. The diagnosis is confmned withfangiography. patients should be treated surgically with revas­
clliarization because of the risks of bowel infarction and malnutrition.

After penetrating trauma;~ extremity (or iatro enic damage). patients may develop an arteriove­
DOW fistula. Watch for~ver the area or paltlt pulsatilt m ~udoaneurYsm). Arteriovenous
fisrulas can be left alone if they areBotherwise. surgical correction is needed.-Venous insufficiency: gen~rally refers to the lower extremities. Look for a history of deep venous
thrombosis; chronic swelling in the extremity; pain, fatigability. and heaviness. all of which are relieved
~ .

bydn'otiDg tht Itg; and/or varicose vtins. Patients may have increased skin pigmentation around the mkles
,'lith skin breakdown and ulceration (venous stasis ulcer, classically over the medial malltolus). The ini­

tial treatment is conservative: elastic compression stockings, elevation \vith minimal standing, and~t­
m.:!lt of any ulcers with cleaning, wet-to-dry dressings. and antibiotics (if cellulitis present).

Superficial thrombophlebitis: Patients have lOOllized lea~ with su~ciaJ, cardlikt induration, reddish dis­

colaraDan, and mild fever. This should nOt be confused with deep venous thrombosis. as superfidal
~bophlebitisgenerally does nOt cause pulmonary emboli and patients do not need anticoagulation.
Many patients have associated varciose veins. Treatment is often ombectom der local anesthesia.
Medical therapy may be used if the pain is mild or the patient aces not want surgerY~NSAIDsllJ'be
pain generally subsides in a few days on its own. ;j.

Subclavian steal syndrome: usually due to left subclavian artery obstruction proximal to the verlebral
artery. To get blood to an exercising arm, blood is "stolen" from tbe vertebrobasilar system Blood flows
backward through the vertebral artery into the distal subclavian artery instead offOf\vard into the brain­
Stem. The patient develops cmb'lll Dm' (oms syncope. vertigo,.confusion. ataxia. dysart.!!:ia)
and unilateral uppnutttmitydaudicoDoD. Treatwitb~ LJWY@-,(.1;-. c-latl4 <C,t, .. tf'2'!1 .
Thoracic outlet syndrome: May be due to a cervical rib (a normal variant) or muscular hypertrophy
that compromises su~lavian vessel blood flow. Patients have unilateral Uppu Utremity daudical:i!lD. Con-
rtrnl diagnosis with angiography. Treal ,vith surgery (e.g.• ri~ection) .

.. CASE SCENARlO: What is the easy way to lell the difference: between thoradc outlel syn­
drome and subclavian steal syndrome using only the patient history? Subda.vian sleal causes
central nervous system symptoms; cervical rib does not. Both can cause unilateral upper ex·
tremity claudication. .

I



INTERNAL MEDICINE

None

None unless compelling indiatlonsl

Thiazides preferred. Use other agentS for comorbidities
or combination treatrnenl.

Thiazide plus at least one other agent (if tolerated)
typically needed.

INITIAL DRUG TREATMENT (AU PATIENTS
SHOULD MAKE LIFFSTYLB MODIPICATlONS)CLASSIFICATION

Normal

Prehypertension

Stage 1 bypenensioD

Stage n hypertension

DIASTOLIC Bp·
(mmHgl

2: 100

< gO

80-89

90-99

After the first abnormal blood pressure mea.surement, prescri£.e lifestyle modifications as indicated:
wiiihLiidUction, enrost',low S41t and Cholesterol diel, moderation of aJcohol intake, a.nd smoking cmation. If these
measures faU after a 1- to 2-month observation period. start medications. Joifestyle modifications should
continue to be prescribed once drug therapy is initiated

Basic studies and evaluation in a new hype.nensive patient include~,~ blood chmtisttypand (i.e.,
buic metabolic prome [BMP] or Chem-7 panel). e)«!!ocardiogram, co~lmMood COl!Pl, and a f~..i!iEd
~~These tests. along withthe~.help to screen for secondary causes ofHTN and check for end­
or~ damage and associated cardiovascular risk factors.

Huhh maintenance: screening for hypertension (HTN) should be done roughly every 2 years starting
;1,[ the age of three. although blood pressure is typically measured routinely during any health encounter.

New patient Ill..am.gement issues: hypertension is diagnosed when me average blood pressure from two
sepuate measurements is greater than 140/90 mmHg (lower values are used in children; typically the
95th percentile for age is used in pediatric patients).

Hypertension classification and management in people ~ 18 years orage (2003 INC guidelines):

Hypertension

Internal Medicine and
Medical Subspecialties

is ... oa tht worsIlIIIlIIber (e.g., 168/60 mmHg is considered stage II hypertension even lhough diastolic pres­.""""") .
g indie:.uions are~u and chronic kidaey disNst. Such patients should be U"ealed wilh a goal of < 130/80 mmHg.



Pregnancy, renovascular hypertension
(may cause renal fa.i1ure)

Hean block, sid sinus syndrome.
~ (all reh:tedlo
cmrraJ-acting agents), pregnancy-HyperkoJlemia. pregna.ncy
~ -

AVOID IN PATIENTS WITH:

Pregna"cy. ilIlgioejerna. renovuculu
hypenension (may Cluse rem.l ./
failure)

Gout. electrolyte disturbances (e.g..
hyponurenUoJ). P5nancy

Asthma, chronic obsuuctive
pulmonary disuse. heart block. sid::
sinus syndrome p .....t>. -
•

Raynaud syndrome. atriallacbyarrhythmias

USE IN PATIENTS WITH:

Hean failure. prior myocardial infarction

-- --

Hear!J.a.ilure. dia~es. ~lHiSk ~oronary
anery disease or stJ'Oke.:!sppo~

Stablyngina. acutyoronary syndrome/
unsrable ilIlgina. acute!y prior myocudial
infarction, high-risk for coron~ artery
disease. atrial tach cardia/fibrillfation.
thyrotoxicosis s lOrt-lerm), essential
tr~r. migrain

HeanJailure. diabej.es, acute ~oronary
syndrome/unstable ilIlgina. aCUle or prior
myocardial infarction, high~risk fo~or~ary

artery disease or ~e(fhioDicki ey ease)

Heart failure, diabetes, chronic kidney
dis~ase J" ~

.. CASE SCENARIO: Wha.t ilIltihypenensive .gents art appropria.te for pregna.nt pol.tients? Use
hydnlHine. alplu-methyldopol., or beu.. blockers, tYDjnl.ly Iabelplol:..Remembu tha.t in pre·
eclamptic pa.tients. magnesium sulfalt (used for seizure prophybxis) lowers blood pressure.

.. CASE SCENARIO: Which agent is the best for a 32-year-old woman with hypertension? Any
a.gent that is not teratogenic! Do not forget to counsel women of reproductive a.ge about the
risks ofpregnilIlCY. ~ways do oJ pregIUDcy lest before SlaTting oJ standud HTN drug (or any
other possible tera.togen).

.. CASE SCENARJO: What ilIltihypenensive agents are good for men with coexisting benign
prostatic hypertrophy (BPH)? Alpha anta.gonists (e.g., pra.zosin, do:u.zosin)

Internal Medicine and Medical Subspecialties

DRUG CLASS

•

ARBs (e.g .. losartan.
irbesana.J.l)

Uldum channel blockers

Aldosterone re(:eptor blockers
(e.g .• spironolactone,
eplerenone)

General management issues: the goal of treatment is to maintain Q blood pressurt\< 14-0190 mmIll

li.< 130/80 mmHgJfor p;uients with diabetes or chronic renal disease). There are five primary fust-lim
agents for the treatment of HTN: lhiazidt d.iurttics (preferred agent in patients without addition&.! cornar­

bidities/indications).~.~UDsi.n~min t inhibitors ACE·Is).angiot~~­
m~. andC~trs.The choice is 0 ten rna e because of coexisting conditions:

Thiazides

ACE inhibitors

2. Renovasculu HTN: may be due to fibromuscuJar dysplasia in young women or athtrostlaosis in tI.­
derly persons. Watch for renal bruit or renal failure after taking an ACE inhibitor. Consider ultn­

sound, CT. MR!. or arteriogram to diagnose. Treatment typically witl@giopiastY)

(VExc~sivealcohol intake: a common cause, especially in y'Puni men.

4. Pheochromocytoma: watch for intmniUett[ StVtrt HTN, dizziness, and diaphoresis. Check 24--bour uri­

nary catecholantines (e.g.• vanillylmandellc acid. metanephrine) as a screening test.

5. Polycystic kidney disease: flank mass, family history, rena.l insufficiency.

6. Cushing disease: patient taking steroids or with Cushingoid appearance. Use 24-hour urine cor·

tisollevel or dexamethasone suppression test as screening tool.

\ "~ .n
Dl'f 9.-

,\QV'~ r
v-r'»-

'\c.;,'" t Secondary HTN: clues are onset before age 30 or after a.ge 55, very high or hard-to-control blood pres·
e"F-tJ. "':j sure, and other history or lab values.

\010
\Jo (!)~the most common secondary cause in youn2 women. Discontinue their USC'

to see if HTN resolves.
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dassic differences between type I and type II diabetes mellitus*:

TYPE II

Most commonly> 30 years
Obese
No
y"

~(~
> 50% ..-No
Yes./'
No
y"
Normal number, but with amylOid deposits

.. !

TYPE I

Most commonly < 30 years
Thin
y",

No

~~t~o~n~o~n~,o
< 50%
y"

@)
"tes (at diagnosis)
y",

Ii};ulitis (loss of most B cells)

tSome overlap exists.

Agt: at onset
Associated body habitus
Ikvelop ketoacidosis
Dtvelop hyperosmolar state
ltvel of endogenous insulin
Twin concurrence

~
~nd to oral hypoglycemics
Antibodies to insulin
Risk for diaberi,c complications
iIlet cell pathology

Screening: universal screening is generally not recommended. Screening in patients who are obese or
older than 45 years, have a family history, or are members of certain ethnic groups (black, American- / /

rndi;n. HisP3l1ic) is more accepted, but not uniformly.

Diagnosis: the diagnosis is made when a fasting plasma glucose is :=:: 126 mgld1 (after an overnight fast) or

a rQDdom glucose (no fasting) is:=:: 200 mg/d1.)fneeded, an ~~~....!.~~~e~n be done and OM

is diagnosed when levels ;::= 200mg/dl are reached within or at 2 hours after a 75- moral lucose load.-
New patient management issues: classic symptoms of diabetes mellitus (DM) are polydipsia, polyuria,

polyphagia, and ~.!c:s':;Patients also may have a classic infection, such as c~is, and sometimes
complain or near-sightedness or improvement of far-sightedness due to osmotic lens swelling (goes

0ay with treannent}.

Diabetes Mellitus

Epidemiology facts q- gl<a~
1. Lowering HTN lowers the risk for stroke (HTN""is the most important risk factor), congestive hron
f~e, myocardia] infarction, rena] failure, atherosclerosis, and aortic dissection.

2. Coronary disease is the most common cause of death among lU1treated h pertensive patients
~

3. The risk of cardiovascular disease doubles with each blood pressure increment of 201 I 0 mmrig
starting at 115/75 mm Hg.

4. People who are normotensive at age S5 have a 90% lifetime risk of developing hypertension.

7, Conn syndrome: aldosterone-secreting adrenal adenoma causes high aldosterone, low renin, and
hypokalemia.

8. Coarctation of the aorta: upper exITemity HTN only, unequal pulses, radiofemoral delay, associ~

ated with Turner syndrome, rib notching on X-ray.

Hypertensive urgency and emergency: Exact cut-off number varies betvveen textbooks, but a systolic
BP > 200 mmHg andlor diastolic BP > 120 mmHg is defmed as a hypertensive urgency if the patient
is asymptomatic and an emergency if there is evidence of acute end-organ damage. Signs of end-organ damage

include: acute left ventricular failure/pu~~,!.f.r.ed~; un~le a~.a; myocardial infarction; ~­

C?~~~talstatus changes, vomiting, blurry visio~orpa­
plledema); s9Pke; life-threatening arteri.:! bleeding; aorti,;..-disSeCtiOn; and/or acute ren~insuffi­

dency/failure. Admit affected patients and treat with IV nitroprusside, nitroglycerin, or labeta.lol emergently.,



•
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Routine health mainte.m.nce issues in diabetic patients

1. Measure urine microalbumin annually to monitor for early renal disease. Consider ACE-inhibitorJ!1

all diabetics to delay nephropathy.

2. Schedule annual visit to ophthalmologist to monitor for vision problems.

3. Patients should wash and inspect their own feet daily and wear comfortable, properly-fitting
shoes. •

4. Do a formal foot exam and assess for neuropathy with monofilament or tuning fork roughly ever)'
6moot~. -

5. Follow compliance with hemoglobin Ale level. The goal is generally a lev,el < 7. This parameter is
an accurate measure of overall control for the previous 3 months. To gel a very crude estimate of
average glucose level, multiply the hemoglobin Alc level by 20.

6. Screen for and treat coexisting modifiable risk factors for amerosclerosis (e.g., HTN, cholesrerol)

aggressively.

General management issues

The goal of treatment is to keep postprandial glucose less than 200, fasting glucose less than 130.
Stricter control may result in too many episodes of hypoglycemia .

.. CASE SCENAJUO: A 42-year-old woman who takes three insulin injections daily and is "ery
compliant complains ofepisodes of sweating and p.iJpitations with confusion. Wh.ll is the
cause? Episodes of hypoglycemia from overaggressive glucose coorrol.

... CASE SCENAJUO: A 31-year·old male nurse who is hisrrionic has episodes of severe hypo­
glycemia. What lab value should you measure? C-ptptide Jtvtl.)fthe C-peptide level is low
immediately after an episode, the patient has factitious disorder and is secretly taking in­
sulin. IfC-peptide is high, the patient has an insulinoma.

Diabetic ketoacidosis: primarily seen in type I diabetics. Patients have hypuglycemia, hypukrtolltlDil
with ktlOnuria, and metabolic acidosis. Give~ and IV regular insulin, closely monitor elecrrol)·tes

and glucose level. and give pOlossium and phosphorus replacement. Do not &i.ve bicarbonate unless thr:
I2.H is < 7.0. Remember tos~ for the cause, which often is infection or noncompliance. Ciii ~
fatal.

Nonketotic hyperglycemichyperosmolar state: seen in typ~abetics.Patients have hyperglycemiQand
hyperosmolarity without ketonemia. Treaunent involves aggressive IV fluids, I~in, and electrolyte reo

pla~lt. Can be fatal.

Long-term complications ofDM

1. Atherosclerosis, including coronary artery disease and peripheral vascular disease with their as­
sociated risks alld complications.

Z. Retinopathy: DM is one of the leading causes of acquired blindness.

3. Nephropathy: use ACE inhibitors to help prevenl renal complications. DM causes 30% of end·

stage renal disease.

4. Neuropathy: the classic example is sensory neuropathy leading to nwnb feet, infection,~
and/or Charcot joints. In addition, diabetics classically have "silent" heart attacks (i.e., no chest pm!)
due to sensory loss. Autonomic peripheral neuropathy can lead to astro aresis early satiety and

~), resting tachycardia. orthostatic hypotension. and impotence. ~tr2£.an;~,i*,can be treat
with me!oclopramide.
- ""AiE':i:i" 00 o-c:=:

5. Increased risk of infections: hyperglycemi4[merferes ,vith neutrophil function.)Vascular disease
and neuropathy contribute to infecrion and delayed patient detection.
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.. CASE SCENARIO: What is the ueumem for Erolifeu.tive diabetic retinopi1thy~ Pan-relim.l
laser photocoagulation helps to prevent prog~ion and blindness. The laser is used to mike
multiple bums in the peripheral relina.

.. CASE SCENARIO: How should doses of regular and neutral protamine Hagedorn (NPH) in­
sulin be adjusted in the follo\ving cases?

I. Patient has high (low) 7 AM glucose? Increase (decrease) NPH insulin at dinner the night
before.

2. Patient has high (low) noon glucose? Increase (decrease) morning dose ofTegular insulin.

3. Patient has high (low) 5 PM glucose? Increase (decrease) morning dose of NPH.

4. Patient has high (low) 9 PM glucose? Increase (decrease) dinner-time dose of regular insulin .

.. CASE SCENARIO: Somogyi effect vs. lhwn phenomenon. How do you treat a 52-year-old
man with 7 am glucose of1:20? Measure the 3 am glucose.lf it i 40 the tient has the
SomogyiefTectduetoh Ice la. You should decrease the m oseofNPH.lfthe3am
glucose i 160 e patient has the dawn phenomenon due to nonnal morning surge of
growth hormone and cortisol. You should increase the pm dose of NPH.

.. CASE SCENARIO: What is the best insulin regimen on the day of elective surgery?~e
patientS do not eat before surgery. give one-third to one-half of the normal insulin dose.

II _t l7j@) The glucose should be monitored throughout surgery and postoperatively; typically. 5%
16 .1 U J~(..de.xtrose in water (D5W) and IV regular Insulin are used to maintain glucose control. .

~~ .. CASE SCENAJUO: A 47-year-old diabetic woman takes metoprolol for prior heart attack ilnd
hypenension. She keeps passing out without warning. What should you do~ Have the pa­
tient check the glucose level after the next ilttack. If it is low, decrease the amount of diil­
betes medicuions. Do nOt SlOp the beta blocker if you can ilvoid doing so. because it has
&en shown to prolong survival ilfte.T iln infarct. Counsel the piltie.Jl1 thilt a beta blocker can
eliminate warning signs ofhyPOglycemiil.:

~ CASE SCENAJUO: A 59-year-old diilbetiC man taking metfornlln getS a cr scan with COntrast

C
I -A' h _ ~. and subsequently develops lactic ilodosis. How could this complication have been pre­
tu..AJ. TV- vented? Stop metformin after the contrast is given and resliln it 2 dilYs lilter if creatinine

level is siable. Also. conSider ilggressive Intravenous It (frillion before and after iv!n the
contrast in patients wit diabetes and/or renal disease.

Cholesterol

Health mainten.m.ce: Screen aU people by measuring il fasting li~protein profile (tota!.,.>h0lesterol,
,!pL. 1;!PL, and trig~cerides) every 5 years (unless abnormal) slarting at age 10. Consider earlier and
more aggressive screening for a strong family history and/or obesity. Screen all family members of a
patient with familial hyperlipidemia. Total cholesterol goal is less than 100 mg/dL with >240 consid­

ered high and normill triglyceride levels are < 150 mg/dL with >200 considered high. bUI LOL is usu­
ally the main player for treatment decisions (see below).

qaolesterol is important mainly because it is a risk factor for atherosclerosis. To keep the importance in

perspective. atherosclerosis is involved in about one-haJIof all deaths in the United States and one~third

of deaths in people between ages 35 and 65. Atherosclerosis is the mOst important cause of permanent

disability and accounts for more hospital days than any other illness.

New ~tient mom.agement issues: look for xanthtlasma, xanthomas (see figures) and comNJ arcus in
younger people as well as li~ic~look.ing serum and obesity (markers of possible familial hyperebo·
lesterolemia). Also look for pancreatitis with no risk factors (e.g.• no alcohol or gallstones) as a ma.rker
for filmilial hypemiglyceridemiil. -



INTERVENTION

None (meels go.tl)

Diet +1- medic;ltionsl

Medications (+ di~)

YERYHlGH
~ .
LOL < 70

LOL 70-99

LOL 2: 100

LDL<100

WL 2: 100

KNOWN CADI
EQUIVALENT"·

~2 CHD RISK
F~·

LOL < 100

LOL 100-129

WL 2: 130

Standard management guide for cholestcrollevels (mg/dl):

Internal Medicine and Medical Subspecialties

Iipoproteinm.alysis involves measuring total cholesterol, HDL. and triglycerides. Low-density UpotprotdD
(LOL) cholesterol can be calculated from !.he fannula LOL = total cholesterol - HOi - (triglyrendes/S)

>W1thom.ua of the knee (left) md AchiUes tcndon (right), (wo cbssic md common loations. Most ue Joated oiJoog
tendons md extensor surfaces ofjoims. (From Forbes CD, J,U:lSOIi WF: Endocrine. mcubolic. and nutrition.tl di5orders.
In Forbes CD, Jackson WF (cds): Color Atm md Text of Clinical Medicine. St. louis. Mosby. 1993, pp 103-352. "..'lib
permission) .

LOL < 160

LOL 160-189

LOL 2: 190

*GID = coronuy heut disuse. Risk factors for CHD are listed on the oext page.

• *CAD = coronary mery disease. aID equiviJems include diilbetes mellitus. peripheral meriil} iIlherosclerotic disuse.
symptomiltic CMOtid ilnery dise.1se. and abdomina.l ilonic meurysm. ­

t"Very" high~rislr. pa.tients He lhose wilh CAD who have il hem attack,~ or other severe and poorly controlled nsk
f~ (e.g., metilbolic syndrome,hea~

t"Diet" includes general lifestyle modifications such as eilting less and heallhier, decreilSing iJcobol intake. exercising. etc.
The trend is tow.ud more aggressive imervemion, so you will not be filulled for initiilting medications ilt these "gu.y uu~
WL levels. p.uticul.uly in higher risk people.

••
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Risk factors for am
A Age (men:== 45, women :== 55, or women with premature menopause and no hormone replace­

mem therapy) .

.A. Family history of premature CHD (defmed as defInite MI or sudden death in fIrst-degree male
relative < 55 ye.us old or fIrst-degree female relative < 65 years old).

Vi. Current cigarette smoking (> 10 cigarettes per day)

....<Hypertension (BP ~ 140/90 mmHg or taking antihypenensive medications)

/5. LowHDL « 40 mg/dL)

NOTE: HDL ~ 60 mg/d.l is considered to be prOlective and negales one risk faclor.

"Softer" risk factors and other infonnation:

• Obesity. stress, physical inactivity, and "type A" personality are nOt independent risk fac­
tors for board purposes. However. watch for these clues in a clinical case scenario describing
eHD.

• Male sex is a risk factor for CHO becaust; men develop CHO earlier than women. Posonenopausal
women guick.ly catch up to age-matched men. however. If you give a man one risk factor for
male gender. do not give fum a second risk factor for age.

• High LDL and [0101 cholesterol are risk factors for CHD, but dop't count them when deciding to treat
or not treat hyperlipidemia using the above table. Hypertriglyceridtmia alone is not considered a
risk factor, but in association with high cholesterol it causes more CHD than high cholesterol
alone.

Give a patient at least 3 months to try lifestyle modifications (dwe4St iy...colorits. cholestt]:PJ. and so~ted far
in~; decuase ~hol intake and smokinQ;..H~) before initiating drug therapy. If levels are still higher
than guidelines, prescribe medication.

General management issues

HMG eoA-reductase inhibitors (e.g., lovastatin) are the most effective drugs and are the rust-line agents
for management of elevated illL Order baselind liver function testsLand periodicaUy monitor liver enzymes
in people taking these agents. HMG CoA-reductase inhibitors should not be used in patients with liver
disease and can also cause muscle damage (watch for sore muscles andlor elevated creatine phospho­
kituse [CPK] levels).

Seoond·line agents for cholesterolare~rly toleraledJ but effective and also raises HOL) and biJe­
acid binding resins (e.g., cholestyramine). GemfibroziJ lowers only triglycerides.

1;!8!:..!~J?rotective against atheroscl~ and is increased by moderate (not high)aJcohol consumption (1-2
drinks7day). ~andes~~s decreased by smoking. androgens. progesterone, an~­
triglyceridemia.

S~ondar!.S!us~~~ include diabetes. hyPOthyroidism. uremia, nephrotic syndrome.
obstructive Uver disease. excessive alcohol intake (increases triglycerides). and medications (birth con­
trol pills, glucocorticoids. thiazides, and beta-blockers). If the underlying problem is corrected in such
uses: no other treatment~ needed.

.. CASE SCENARIO; Patient has high cholesterol and is diabetic. Diabetes is poorly controlled.
How should you manage cholesterol? First. get diabetes under control, then re~measure

cholesterol. \
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Alcohol

Smoking

Alcohol increases Ute risk for the follOWing cancers: oral, I~, pharynx, esophagus. and!!!!!:. It may in­

crease the risk for gastric, pancreatic, and breast cancer as well.

Alcohol is the most common cause of cirrhosis and esophageal varices and is involved in roughly SOl'.

of falal car accidents, 67% ofdro~and h"wcides, 70-S0% of deaths~es. and 350/. of ~es_

Patient management issues

1. Alcohol withdrawiLI

Can be fatal and should be treated on an inpatienl basis.

• Give benzodiaupines and graduany laper the dose over days.

Hulth mainte.nomce: alcohol abuse is more common in men. Roughly 10-15% of people abusealro­

hoI. Alcoholism has a heritable component and is especially passed from fathers 10 sons.

Smoking is the single most signifi«LD! source of preventable morbidity and premalUre death in the United Statts..

Whenever you are not sure which risk factor is most responsible for death, gloom, or doom, smoking

is a safe guess on 'the boards.

.. CASE SCENARIO: In a 58-yeu-old male smoker with DO exercise, high srress, high choles­
terol, and a drinking problem, whal is the best way (0 reduce morlality? Quit smoking.

Smoking is me best risk factor to eliminate to prevent deaths due to ht41t disrasr (responsible for 3HS%
if of coronary heart disease deaths). The risk is decreased by 50% within I year after quitting cF,0;,m:<::.:.:.

with continuing smokers, and me risk decreases to that of people who have never smoked' 15 yean.

Smoking increases the risk for the fonowing cancers: lung (causes 85-90% ofcases), oral coviry (90%01'-cases), esophogtlS (70-80% ofcases), I~.p~ bladder (30-50% ofcases), ~ey (20-30% ofuses),
pancreas (20 25%), cuvix, vulva, maud antlS. It may also increase the risk of stomach cancer.

/ . --
Emphysema and chronic bronchitis (i.e., COPD) are almost always due to smoking. Although the changes
associated with emphysema are irreversible, me risk of death still decreases after quitting smoking.

........-smoking retards me healing of pqltic ulcer diseosf.

Smoking by a pregnant woman increases lhe risk of low birth weight, prematurity, spontaneous abortion, sti1l­
birth. and infant mortality.

.. CASE SCENARIO: A 27-yeu.old woman has smoked 5 dgarenes per day for the last 2 yean
and now has emphysema. What is the cause? Alph.1.-one anthrypsin deficiency. The patient
has not smoked enough cigarettes to Clllse emphysema (usually need alleast 5-1 0 Eck years).

.. CASE SCENARIO: A 3-year-old child has asthma and recurrent otitis media. Both parents
smoke. What is Ihe best initial treatment? Persuade the parents to quil smoking around the
child and in Ihe house.

.. CASE SCENARIO: A 29-year-old man who is a heavy smoker gets painful red fmgers and cold
toes. What should you do? The palienl has(suagu §Ifbe stops smoking, the disease
should resolve.

..~E SCENARIO: Is il acceptable for a 36-year-old female smoker 10 take binh conuol pills?

~
.. CASE SCENARIO: Is it acceptable for a 5S-year-old female smoker to take estrogen replace­

ment therapy? Yes.'
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• dassic withdrawal stages and symptoms. First comes the acute ·thdrawal syndrome (11--4-8 hours
after last drink), in which the person develops tremors, sweating. hyperre ia. and seizures ("rum

~ ~ ~

.r~''). Next is alcoholic hallucinosis..which consists of hallucinations (auditory/visual) and illusion.,s
without autonomic symptoms. Finally comes delirium umJtnI (usually rr-4 dad after the last
~ink). which involves hallucinations and illusions plus confusion, poor s~p, and autonomic~­
bility (e.g., sw~g. incre~pUISeand tem~ture).Occasionally delirium uemens is fatal.

.. CASE SCENAlUO: About 24 hours after surgery. a middle-aged p.lliem becomes delirious md
shay. He ius no hypoxia, no obvious infeaion. and no abnormal electrolytes. He is raking
no mediations, has never taken corticosteroids. and is on a regular surgery floor (not the
intensive care unit). Why is he delirious? The p.ltient most likely is a closet alcoholic i0ing

intO withdnwaJ.

2. Know the stigmata ofchronic liver disease and cirrhosis in alcoholics: varices. hemorrhoids, ca~

put medusae, jaundice, ascites, palmar erythema, spider angiomas. gynecomastia, testicular atro­

phy. encephalopathy. asraWs, prolonged prothrombin time. hyperbilirubinemia, spontaneous
bacterial peritonitis, hypoalbuminemia, and anemia.

3. Know the various diseases associated with aJcobol: gastritis, Mallory-Weiss teaTS, pancreatitis
(acute and chronic), peripheral neuropathy, dilated cardiomyopathy, fauy change in the liver. he­

patitis. cerebellar degeneration/ataxia. and rhabdomyolysis (acute and chronic) .

.. CASE SCENAJUO: In a patient with hep.llitis. the aspartate aminotransferase (AST) level is
250 md the alanine aminotransferase (ALT) level Is 110. What is the cause of the hepali­
tis? Alcohol (AST ~ 2 times the ALI value. versus a 1: 1 ratio or higher ALT with viral and
other forms ofhepatili£l .

.. CASE SCENARIO: What is the best treatment for alcoholics who want to quit? Akoholics
~

~or~

4. Alcohol is a definite teratogen and can cause felaJ alcohol syndrome, which includes mema!;:etarda­

tion, micr~phaly, microphj.balmia,~es,midfacial hypoplasia, andc~
defects. No alcohol is good alcohol during pregnancy. An estimated I i.n 3000 births are affected

by fetal alcohol syndrome.

.. CASE SCENARIO: What is the most common cause of preventable mental retardation? Ma-
te~on. "'-

.. CASE SCENARIO; A "skid-row" alcoholic is found combative with low glucose. He gets glu­
cose md starts acting confused, ataxic, and cannOl move his eyes. What happened! Wer­
nicke encephalopathy precipitated by giving glucose before thiamine. Give thianline first,
tlls" glucose in alcoholics.

.. CASE SCENAJUO: A chronic alcoholic patient can't form new memories and makes up sto­
ries. Why? Chronic thiamine defidellCY has led to~ which is chronic
md irreversible. -

5. Watch for aspiration pneumonia with enteric organisms such as K1tbsidJa spp. (currant-jelly spu­

tum), anaerobes, Eschtrichia coli, streptococci, and staphylococci.

6. Alcoholics em have just about any vitamin or min~ciencybut are especially prone to de-

flciencies of folatt, magnesium. and thiamint. \~
.. CASE SCENARIO: Aknown alcoholic with j;aundice. ascites, rod ~utmedusae vomits large

qu;antities ofblood. Wlut should you do? ~fL1bilizethe ~tient with IV fluids ;and~
md assess baseline lab values..Then do upper endoscopy and scJerothenpy with~u­
ti~.1>a;'-ding, or vasoP':PSin if esoplugea.l varices;au the Cluse. Other possible causes in­
clude gasuitis md peptic ulcer disease. The monality rate with varices is high. ;and re­
bleeding is common. especially early ~.fter the initial episode. If possible. choose a
tr~9uIar iDtrahrpatic portosystnnic shunl (TIPS) over open surglca.l ponocaval shunting. The
splenoreml shunt is the most physiologic type.

',I1PY--



Acid-Base Disorders
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.. CASE SCENARIO: A 68+year-old womUl with m1physmu. who liI1~ 2 liters of oxygen by
~ cannula 24 hours/day at home presents with increased shortness of h~ath. She ~+

ceives 6 liters via nasal cannula to maintain oxygen Siltuntion above 93%, but carbon diox+
ide starts 10 rise and the pH falls on repeal blood gas analysis. What should you do?~
d2wn the oxygen. High oxygen levels may shut down the respiratory drive of patients with
se~ chronk obsll'Uctive pulmonary d1seag,.

.. CASE SCENARIO: What do you expect. the blood gas analysis to show in patients with a
heroin overdose? J3espiratory acidosis with high carbon dioxide, low pH. and near-normal
Qicarbonate (due 10 lack of lime for metabolic compenSiltion) .

.. CASE SCENARIO: A 32-year-old womUl presents with severe dyspnea, 100% oxygen Siltu­
ntion, high pH, low carbon dioxide, normal bicarbonate, and a nonnal chest x+ny and
EKG. She is also afebrile and has no wheezing. What is happe.ning~ Probably a pcuUc atud
causing primary respiratory alkalosis.

... CASE SCENARIO: In an obese. lired 36-year-old man whose wife says thaI he snores a lot.
why does the blood gas analysis show high pH. high bicarbonate, and normal carbon diox­
ide during an office visit? The patient has sleep apnea. Chronic respiratory acidosis dwing
sleep causes chronic metabolic compwsation. During the day, the ~tient is awue and
blows off enough cuban dioxide. Alkalosis develops bec.1use the bicarbonate is still high
(Le. the compenSiltion becomes the primary disturbance) .

... CASE SCENARIO: In a 37·year+old woman with new-ooser-hypertension, the chemistry
panel shows hypokalemia and high bicarbonate. Why? Aldosterone-secreting adenoma
(C... ."..._),

... CASE SCENA.JUO: What is the difference in the add-base. disturbance cau2d by diarrhea and
vomiting? Diarrhea usually results in metabolic acidosis, whereas vomiting usually results
in....metabolic alkalosis (and hypokalemia).

Note: Avoid using bicarbonate to treat low pH unless the pH is < 7.0 and other measures have failed.

First try to correct the underlying problem and/or give normal saline.

... CASE SCENA.JUO: What is the primary disturbance in the following settings?

I. pH high. carbon dioxide 10w~ Respiratory alkalosis.

2. pH high, bicarbonate high? Metabolic alk.aIosis.

3. pH high, carbon dioxide high? Meu.bolic alkalosis (with respiratory compensation).

4-. pH high, bicarbonale low? Respintory alkalosis (with metabolic compensation).

... CASE SCENARIO: A patient takes "a handful of pills" and has~s. near-normal pH, low
carbon dioxide, and low bicubonate. What did she take? Aspirin, which causes primary
metabolic "ddosis.and primary meu.bolic alkalosis. Alkalinization of the urine (with bic.u­
bonate)s~ excretion.

... CASE SCENARIO: Early asthma causes hyperventilation Uld respintory alkalosis, with no
time for metabolic compensation in Ul acute attack. If the pH changes to nonnal, the pa­
tient becomes sleepy, and carbon dioxide starts to rise, what should you do? Prepare to
intubate!

Watch for c~n,lethargy,mental status changes, an.9'"exia, srizuus. diso~tation, crynps,an~
~

The Hrst step in detennining the cause ofhyponatremia is to ensure that the patient does not have "falst~

hyponatremia due to hyperglycemia, The mOSt important next step is to check the volume status.

Hyponatremia



Hypernalremia

HYPERVOUMlC

Congestive heart failure, nephrotic
syndrome, cirrhosis, toxemia,
renal failure - --
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EUVOUMlC

....s~.Qr..o~of Wa.en.r~te
antidiuretic hormone,

./ps)~eniCpOlydfpsia,
..,/Oxytocin use

.Pehydration, diureti.,>s, dia~es,
,.,.Addison's disease,
/ypoaldosteronism

HYPOVOLEMIC../"

Signs and symptoms are similar to those of hyponatremia: co~on, mental statu! changes, hyper4

reflexia, seizures, and coma.- -
• CASE SCENARIO: A demented patient is found unconscious at home. He hu marked tentipg.

of the skin. Th.£sodium level is extremely high. What should you do? Give normal saline,.
because the patient is dehydrated. Do not give III normal saline or DSW. The patient needs
volume.

• CASE SCENARIO: Pituitary vs. nephrogenic diabetes insipidus. In a patient with diabetes
insipidus, how do you know if the cause is nephrogenic or pitUitary? Glv asoprcssiD.

The syndrome ofinappropriate antidiuretic hormone (SIADH) commonly resuhs from head trauma,

surgery, meningitis, smolJ cell cancer of the lung, postoperative or other painful states, pulmonary infec­

tiODS (pneumonia or mben:ulosis), opioids, or chlorpropamide.

• CASE SCENARIO: A patient has head traunu Uld needs neurosurgery. Postope.n.tiveiy the pa­
tient has a lot of pain and needs meperidine. The sodium level was normal preoperatively
but 3 days after surgery Is very low. What should you do? Restrict w'lter intake. The patient
has SlADH. :.r -

• CASE SCENARIO: A patient with srrLlll cell lung cwcer develops severe hr.eonatremia. Wa­
ter restriction does not help. What drug can you try? DeJnedocywD£, which causes renal di-
abetes jnsipidus and counteracts the SIADH. 0/

J
CASE SCENARIO: A patient with history ofsevere asthma undergoes w uncomplicated ap­
pendectomy wd develops hypotenSion turning into shod as well u hyponatremia and hy­
perkalemia thai doesn't respond to IV fluids. What should you do? Give IV corticosteroids<
The patient probably has.acUle adrenal insufficiency from taking steroids in the paSI.

• CASE SCENARIO: A nursing home patient taking furosemide presents with marked tenting
of skin, hyponatremia, and hypokalemia. What should you do? Give normal saline--the
treatment for hypovolemic hyponatremia. Do nOt give hypertonic saline! •

• CASE SCENARIO: What is the treaunent for euvolemic And hype.rvoJemic hyponAtremia? Free
water restriction and possible diuretics in the case of hypervolemia.

• CASE SCENARIO: An alcoholic patiem presents with very low sodium. He is given hyper4
IOniC saline, and the sodium becomes normal within 12 hours. The patient goes into a
coma. What happened? Bmnstemdamag~.Hypenonic saline
should be avoided on the boards (used only when a patient has seizures from hyponatremia
and even then only briefly and cautiously). Normal saline is a beller choke 99 timeS Oil! of
IQ.O for boud purposes.

• CASE SCENARIO: A 27 year-old woman (G1PO) is in labor and is given oxytocin for f.illure
to~ss. After a few hours. she hu a seizure. The sodium level is low. What should ou
d~rst?StOP oxytoci. w . caused the hyponatremia.. .

Note: In Asurgica.l patient. the most common cause of hyponatremia is inappropriAte or excessive

fluid administration.

_of
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Piruitary causes respond d.ppropri,ue.ly (Le. urine becomes more concemnted); nephro­
genic causes do not.

.. CASE SCENARIO; A manic-depressive patient taking lithium has fatigue and polyurid.. The
serum sodium level is very high, and glucose is normaL What is the problem? Nephrogenic
diabeft$ insipidus due to lithium.

.. CASE SCENAIUO: What drug can be used to treilt a patient with nephrogenic diOlbetes in­

sipidus? A rhiazidt diuretic (l?aracloxical effect decreases urine fonnation) .

.. CASE SCENARIO; A 29-year-old woman has severe postpartum hemorrhage and goes into
shock. She recovers after .tggressive resusdution. uter she annat brustfeed ;and produces
20 Uda.yofurine. Wh.u lu.ppened~The patien! developed Sheehan syndrome (pituituyin-
faretion). which may result in in central diabetes insipidus and other endocrine problems
(e.g.. in this case. lack of prolactin, thus she can't breastfeed).

Hypokalemia

Look for(muscular wea!rness,!which can lead to paralysis and ventilatory failure. Also affects the smoolh
muscles; ilie pdtient mOlY hOlve an Oldynamic iltuS and/or hypotension.

.. CASE SCENAJUO; A 58-yeu-old womm taking furosemide develops p.lipilations. The EKG
shows loss ofT wave, U waves. and multiple premature ventricular contractions. Cardiac:
enzymes are normal. What is the problem? Hypokalemia.

.. CASE SCENAJUO: A 22-year..-old man presentS with diabetic: ketoacidosis and has severe aado-
...t sis \vith a normal potassium level Why should }'ou gh'c pOt.usium? Bea.use acidosis causes

hyperkalemia, thus the nollll.l.l poussium level will become low once you Sian tre.lting the
acidosis with fluids and insulin. To make matters worse, insulin drives pOIassiwn from the
extracellular space and plasma into the intracellular space. The end result is lhat if you don't
stan pot.usiwn replacement now, you'll prob.tbl)' 2et jDlo rronble wilh hflXlkalemii Liter.

The heart is panicularly sensitive 10 hypokalemia when digil4lis is presenl.

Do not replace potassium 100 quickly. The best replacement route is@but if pol,assium is given IV
use EKG monitoring and do not exceed 20 mEq/hr.

Hyperkalemia

The classic symptom of hyperkalemid is weakness or paralysis.

EKG changes (in order of increasing potassiwn value) include tall. ~td T waves; widening of QRS; PR
intervOlI prolongOltiQ.n; loss oJ2- waves; and a sine-wave pauem~Arr~deOlsyslole and \~
lrieular fibrilblion. ,./

Common causes of hyperkalemia are lena! failure (acute or chronic) and medications (potass~-spdl'ing

diuretics. NSAjPs. and ACE ~iIOrs). Oilier causes include severe tissue destruction. hypoaJdostero-­
nism (wOltch for hyporeninemic hypoOlldosteronism in didbetes), and adrenal insuffidency (patients~-hOlve low sodium levels and low blood pressure) .

.. CASE SCENAJUO: A patient has a high potaSSium level but is asymptomatiC and has a normal
EKG. Wb,l.I is the best treatment? Oral sodium poIYSlyrene

.. CASE SCENARIO: Whal should you give to a severely hyperkalemic: patient whh EKG
changes? First. give calcium gluconot£ (cardioprotcctive), then sodium bicarbonot£ (alkalosis
causes potassium to shift inside c:ells . Also consider giving IV glucose with insulin (also
forces potassium inside cel . Dialysis n be used in an emergency or in patients with re­
nal failure.
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site directions. Derangemems in one
ou mus~try nOt only to raise calcium.

Remember that hos horus and calcium levels are usuall in 0
can cause problems with the other. In patients wi renal failure.
but also 10 resrrict phosphorus.

Hjp«j>T" ,~",Hf,,1

Hypercalcemia is usually asymptomatic and discovered by routine lab tests. When symptoms are pre­
sent. remember "bones. stones. groans. and psychiatric overtones" ("bones" = bone changes such as os­
teopenia and patbologic fracmres; "stones" = kidney stones and polyuria: "groans" = abdominal pain,
anorexia, constipation. ileus, nausea, and vomiting; and "psychiatric overtones" = depression. psy­
chosis. delirium, confusion).

The EKG shows QT-inlerval shortening.

.. CASE SCENARIO: Hypercalcemia is discovered on r£.utine lab tests in an outpatient. What is
the most likely Cluse? Hype.~rathyroidism. ...

Other causes of hypercalcemia include malignan9'. vitamin A or D intoxication. sarcoidosis. thiazi9t di­
uretics. familial hypocalciuric hypercalcemia "k>ok fur 19W urinary calcium. which"'is" rare \"Iithhyper­
~emia), and\immobilizanon..

Hyperproteinemia of any cause can cause hypercalcemia because of an increase in !he protein-bound
fraction of calcium. but the patient is asymptomatic because the ionized/unbound. active IradtOlr"h;:
unchanged.

Hypercalcemia

The classic sign of hypocalcemia is tetany. which can be elicited by tapping on the facial nerve to elicit
contraction of the facial muscles (Chvostek sign). Other symptoms and signs include depression. en­
cephalopalhy, dementia. laryngospasm. and convulsions. The EKG shows Q.T~in(uvalprolongation.

.. CASE SCENARIO: A nurse checks a patient's blood pressure and the patient's hand goes Into
spasm. She tries the other urn. and the smte thing happens. What does the p.1tient have?
Hypoa.Icemla. This is a positive TrousstGu sign.

.. CASE SCENARIO: A neonate born with low-set ears, deft palate. and ventricular septal de­
fect develops irritability and facial muscle contractions when the face is touched. The child
theii goes mtO convulSions. What rue syndrome mIght the child have? DiGcorgc syndrome.

~J:""p/J'> -". .. CASE SCENARIO: ~at surgery c1~iCll1y results In iatrogenic hypoc.tlcemia? ThfToidec-
'\.on..~~ tomy, when all four parath oids are accidemally removed.
,,~~V" -
~.....e her causes of hypocalcemia include renal faillUe (remember the kidney's role in vttamm D metabo·

!ism). vitamin D deficiency. pseudohypoparathyroidism (short fingeTS. short stature, mental retarda­
~. and I)ormallevels of parathyroid hormone with end-organ unresponsiveness to parathyroid h?r­
mane). and acute pancreatitis (hypocalcemia is one of Ranson's criteria for poor outcome).- .. CASE SCENARIO: When a patient has a low calcium level. what other lab test do you have

to check to interpret the low calcium level? An albumin level. HypooIbuminmLiaufany etiol­
ogy can aU5e bypocalcemia because the protein-bound fraction ofcalcium is decreased. In
this instmce. however. the patient is uymptomatic. because the ionized/unbound. bio­
logically active fraction ofcalcium is unchanged.

Rickets and osteomalacia are the skeletal effects of vitamin D deficiency in children and adults,
~

respectively.

~lhJ.os:Wcan caE.se symptoms similar to hypocalcemia because of its effects on the ionized fraction of
~. Treat by correcting the pH.

Hypocalcemia
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Severe prolonged hypercalcemia can cause piephroc4.ldnoSilfand ~enal fclllur1from calcium salt deposits in

the kidney.

.. CASE SCENARIO: A patient has ~vere hypercalcemia. What is the first step in treatment? IV
'1lorma! saline. After the patient is well hydrated, you can give furostmidt.

Other possibl~ hypercalcemia treatments include oral phosphorus administration (IV phosphorus is

rarely used because it is dangerous), calcitonin, diphosphonates (e.g., etimonate in Paget diseiSe), Pi­
camycin, and(Crednisonej(for malignancy·induced hypercalcemia). -

Other Electrolyte Disturbances and Fluid Administration

Hrpomagnesemia. often is seen in alcoholics The signs and symptoms (including ...~j~
~e~) are similar to those 0 cemia Hypomagnesemia is notorious because it m ts ypokaImiI
and hyPocalcemia diffiadt [0 correci. Treat with oral replacement.

Hypermagnes;nua is common in patients withlrenal railureJ

.. CASE SCENARIO: A WOITh1D trened with magnesium sulfate for ~vere pre-eclampsia devel­
ops low blood pressure illld trOuble with breathing. ~p tendon reflexes art: markt:d.ly de­
creased bilaterally. What should you do frrst? StOp the magnesium, bea.use the patient Ius
developed hypermagnesemia.

Hypophosphat~a is seen primarily in patients with diabetic ketoacidosis and alcoholics. Signs and
symptoms include neuromuscular disrurbances (encephalopathy, weakness), rhabdomyolysis, and. ~ /
anemia.

~~atemiausually is seen in patients with r nal failure. Treat with phosphate restriction,~­

~is, and phosphate-binding resins calcium carbonate .

.. CASE SCENARIO: In a ~tensiveJ.ld.J!!!U~tiem, what is the IV fluid of choice?"'Ringer',
lactate. The second choice is normal saliue. ...........---- -

In hrpovolemic patients, nonnal saline or Ringer's lactate is often the best choice for IV flUid, regard­
less or other eleclTolyte problems.

.. CASE SCENARIO: What is the best choice of maintenance fluid in patients who are not al­

lowed to eat? 05 '/1 normal saline (NS). In younger pediatric F-tienr.s. usep5 '/. NS or pS
'/. NS bea.useorrenal differences. ~not forget to monitor potassium levels (and replace
as ~eeded) if the patient is not g~ing to be eating.

Shock

Look fOT the classic history of hypotension, oliguria/anuria, and, usuilly, tachycardia. To keep things
simple (and pragmatic), remember four basic clinical types of shock:

..n. Hypovolemic

v'2. Cardiogenic

-.13. Septic

(/4. Neurogenic

In most cases, lhe first step in management should be to give an\!y nltid bolus}(using nonnal saline),
unless the patient is clearly in con2'estive hean fqUure (Le. bilateral pulmonary rales, ~pheril ed~,
etc.). If the patient does not respond to a fluid bolus and you are given the choice, use invasiveh~
aynamic monitoring (Swan-Ganz catheter) to help make diagnostic and therapeutiC decisions.
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TYPE OF SHOCK CO PCWP SVJl SVO,

~ptic (~.uly) Hih Low Low Hih
~ ~

Hypovolemic LowV Low High../ low (also the param~ters for late septic shock)

C.udiogenic Low.,! @ High/ Low

Neurogenic low v Low Low./ Low

co = cardiac output, PCWP = pulmonary apiUary wedge pressure, SVR = systemic vascular resisla.nce,
SvOz = systemic venous oxygen saruruion.

Classic findings help to determine the cause of shock:

1. Neurogenic shock: history of severe central nervous system trauma or hemorrhage; flushed skin;
heart rate may be normal or bradycardic.

2. Septic shock: fever. high white blood cell count. flushed skin warm to the touch. and extremes of
age. Use broad-spectrum antibiotics after "pan-culturing" the patient (blood. sputum, and urine
cultures p~ others if history dictates).

3. CMdiogenic shock: history of myocardial infarction, chest pain. heart failure, or several risk fac­
tors for coronary anery disease. Patients have cold, clammy skin and look pale, with dislended ntck
~and pulmODlUy congestion (on exam and x-ray).

4. Hypovol~c shock: hiswry of fluid loss (blood, diarrhea, vomiting. sweating, diuretics, inabil­
ity to drink water). Patients have cold. clammy skin and look pale. Remember that fluid loss can
be internal, as in patients with a ruptured aortic aneurysm or spleen. patients with pancreatitis. or

after surgery. Orthostali~olmsion.[ochyC4t,Jio. sunk~es, or (enlinj,Yf skin may be seen (al~en
fontpneIJe in children).

5. Anaphylaxis: look for bee stings, peonuts, shellfIsh, peniciUins. sulfa drugs, or other medications. Treat
wit~and~, administer oxygen, and intubate if necessary. Do a tracheostomyor
cricothyroidotomy if laryngeal edema prevents intubation. Antihistamines are of help only when
the reaction is mild or cutaneous (worthless for shock or airway compromise). COrtiCOsleroids
are not first-line drugs in the treatment of anaphylaxis. Monitor all patients for at least 6 hours
after an initial reaction.

6. Pulmonary embolus: look for risk factors for deep venous thrombosiS (Vucltow Diad = e~­

~e. stasis,h~); history of recent childbirth (amni2tic fluid embolu~);

f~es (f~li); positive Homan sig~with painful, ~wonen_leg; and postoperative Starns (es­
pecially after onhopedic OT pelvic surgery). Patients classically have chest pain. tachypnea, and short­
nts.s of breath. Order a ventilation/perfusion nuclear scan or cr angiogram. Give heEin to prevent
further clotting and emboli.

1. Perica.rdia.l tamponade: history of stab wound in the left chest and distendtd neck veins. PerfonTI
pe.riurdiocentesis emergently. T~ionpneumothorax is also classicaUy seen in the traumatic set­
ting and causes hypertympany lO ptrcussion and absent brroth sounds on the affected side. Perform nee­
dle thoracentesis emergently.

@J~~s~e.:.. the classic patient is a woman of repQXiuctive age who leaves tampons in
~lace for toolOng~LoOk for skin desquamation. The cause is Staphylococcus aurtuS toxin.

The ARCs come first. Patients often need heroic measures to survive. Intubate at the drop of a hal. do
t;ot let patients eat. an,9 ayoid narcotics if possible. Mental status changes are often an important clue to.

iI;lpendingdoom.~,v~,S~,~art~s,

~rs.md. in some c",s.I~. ..I\~'
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CARDIOLOGY

...>- Lab tests: assays for myocardial-associated creatine kinase (CK-MB) or troponin liP usually oUe pet.

x: .3 formed every 8 hours times 3 before MI is ruled out. Lactate dehydrogenase (LDH)elevation md
flip (LDH I > LDHz) are now rarely used for late presentation (> 24 hours). since troponins sur
elevated for <b.ys. Chest x-ray may show cardj9megaly, pulmonary c~gestion, and/or co,estift
heart failure; echocar,di0graphy may show ve.I\lricular wall motion abnormalities.

4. Physical exam: bilateral pulmonary rales in me absence of other ne -like s toms, dis·
tended neck veins, 53 or 54, new murmurs, hypotersion, and/or shock should make you
along the lines of an MI. Patients are classically diaphoretic, cochymrdic (unless the conduction system
has ~n damaged), .lEd pclej nausea and vomiting may be present.

With acute chest pain. the main question is whether the pain is related to the hem. Always order ;lda
x-ray, EKG, and cardiac mzrme5 at a minimum.

Use pretest probabilicy to help you through the process. A 30-year-old patient \vim no risk faaors for
atherosclerosis who develops chest pain after eating a spicy meal does nOt have ischemic cardiac pain.
A 65-year-old heavy smoker with high cholesterol, hypertension, diabetes, and a strong family histOl)'
of heart attacks has cardiac pain until you prove oLherwise.

Look for key clues to suggest a myoceudial infcuction (Mf):

....(.'EKG: after an MI, you should see flipped or flattened T waves, Sf-segment elevation, and/orQ
\'!!ves in a Stgmentol distribution (e.g., leads. U, Ill, and aVF for an inferior infarct) .

.r Pain characteristics: pain usually is described as crushing, poorly localized substernal pain dm
may radiott lO the shoulder, arm, or jaw; it is not reproducible on palpation. Pain usually does J1()(

resolve with nitroglycerin (as it often does with angina) and usually lasts at least 1530
minutes .

.. CASE SCENARIO: A 30-year-old patient is brought in after a car wreck and is hypOiensive.
How much IV fluid should you give? Start with I liter of Ringer's lactale or normal s.tline
(10-20 eel kg). After the bolus. reassess t e aoem Le. c ec vital us t determine
whether the bolus hdped. Do not be afraid 10 repeat the bolus if the first bolus produces
no iIlJ.Pfovement-but, of course, watch for fluid overload. which may cause bean fallure.

IV medic.uions in hypotensive shock

(j) ~!!tami~: beta! agonist used to incre-.se cndiac output by increasing CODtrol.ctiliry (leU equiv­
alent of digOXin).

@~ami.n.s at low doses. hits dopamine receptors in renal vasculature and keeps kidney perfused;
at highee doses. has beta l agonist effects to increase contractility. At highest doses, dopamine hJs
alpha) agonist effects and causes vasoconstriction. AlLhaugh some authorities debate this differen.
tial effect. it stin comes up on exams.

0. Norepinephrine: used for Hs~phal agonist effects; given to patients with hyPOtension toin~
~ance so that perfusion to vital organs can be maintained.

§p~phrin;,e: also used for its alpha] agOnist effects.

E~e: used for ccudioc OITcst and anaphylaxis.

~~ont:!;unrinone: phosphodiesterase inhibitors used in refractory heart failure (oot firn-Iint
ig~ts)~ave a positive inotropic effect; may cause tachyarrhythmias.

Chest Pain and Myocardial Infarct
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XHistory: pa:ients with MI often have a history of angina or previous chest pain, murmurs, ar­
rhytJ1,J:Aias, and/or ris~ctors for coronary ar~ disease, Th~y ~ may ~ taking heart medica­
tions (digoxin. furosemide, hypertension or cholesterol medications).

TrealDlent for probable Ml

(j, EKG monitoring: if ventricular tachycardia occurs (see figure), give omiodaroDe or li~. Do nOt
~prophylactically.

Two enmple:s ofvemricu1u u.c:bycudi.l. which an ha~'e a range ofappearances, The QRS compleIe!; are broad,
and the hem r.lIe is often in the rmge of 150-100 beats/minute. (From Forbes CD. Jackson WF: Cardio\'as­
cuJar disorders. In Forbes CD. Jackson WF (cds): Color Alias and Tcxt of CliniaJ Mfilicine, St. Louis. Mosby.
1993, pp 209-264. wilh permission.)

lr Give ~ygen to maintain oxygen saturation> 90%.

~. N;.og!ycerin

}- Beta b10cka (give indefinitely in the absence of comraindications; proven to reduce incidence of
second MI)

~.Aspmn

,.8. Control pain with mOrphine (which may help with pulmonary edema if present).

/: Thrombolysis or angioplasty should be considered if the patient presents early; consider a cardi­
ology consultation~

".8'. Consider ACE jnhibiw and HMG-CoA reductase inhibitor acutely (becoming standard treatmen,:s).

Note: J.k&..~~ticoag~atioll \vith IV heparin if the patient has cardiac lluombus. large area of dys­
~etic ventricle, or severe heart failure.

Note: Remember that patients can re-infarct on the same hospitcU visit even \vith good medical
management.

Other causes of chest pain and clues to diagnosis:

1. ReflU% or peptic ulcer disease: related to certain foods (spicy. chocolate), smoking, caffeine, or ly­
ing down fiat; relieved by antacids or acid·reducing medications. Patients with ulcers test positive
for Helicobacter pylori.

"z: Stable angina.: pa,in begins \vim exertion or stress and remits \vith rest or calming down; pain is
relieved by nitroglycerin. The EKG shows ST·.stgmenr depression with rhe pain, rhen reverts to nor·
mal when the pain stops. Pain lasts < 20 minutes. •

3. Chest wall pain (costochondriris, bruised or broken ribs): pain reproducible on palpation and
localized.

4. Esophageal problems (achalasia. nutcracker esophagus, or esophageal spasm): difficult differen­
tial. The question probably will give you a negative work-up for Ml; look for barium swallow with
bird's beak topering distally (achalasia) or esophageal manomelry abnormalities. Treat achalasia with
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Valvular Heart Disease

~IOU<!JI. atrial EPrillation,
'Pf. PH./

Sof,)'. '-9'.~.~
Slow pulse upstroke, S~, ej~
L~, carpiomegaly: syncope. angil!.a, S!iF
Widened pulse pressure, LVH, LV
dilatation, S3 - -

Panic disorder

OTHER FINDINGS

Lile diutolic blowing murmur (at apex)

PHYSICAL CHARACfOOSTICS (BEST HEARD HERE)

HolOliy!;tolic murmur (radiates to axilla)

Harsh sy!;tolic ;jection murmur (aortic area.
radiate!; to carotids)

Early diastolic descrescendo murmur (apex)

Endocarditis prophylaxis: use for people with known valvular hean disease or prosthetic valves. For
patients with mitral valve pr~laps~ use prophylaxis only if a murmur is heard on physical exam or~
patient has a previous history of endocarditis.
•

Baro~use amox.icillin before the procedure; use clindamyctn or azithromyctn if the
patient is allergic to penitillin.

pneumatic dilatation or botulinum toxin injection; treat nu!£@eri.e.!.O.£..hagea~e..as~~

cium channel blockers. Surgical myotomy can be used if other treatments are ineffective.

.>:~ look for viral upper respiratory infection prodrome. The EKG shows diffuse Sf'Sfgmml

devarioq. Orner clues include elevated sedimentation rate and low-gr_ade fever. The most common
cause is viIi! (Coxsack.ievirus); others include uryia, tU~OSiS, mali~ancy, and lupus or
other autoimmune diseases. .

,.8':'"Pneumonia: chest pain is due to pleuritis. Patients also have cough, fever, and/or sputum pro­
<htction. Look for possible sick contaCts.

J. Aortic dissection: don't forget the "other" cardiovascular emergency! Watch for severe pain.­
ing to lhe back, hypertension, and widened mediastinum on c est x-ra . Get a cr scan with intravenous
contrast (or conventional angiography). If the ascending aorta or proximal arch is involved in the
dissection, prompt surgery is indicated (Stanford type A dissection).

y"nstilble angina often presents with normal cardiac enzymes and EKG changes1ST dep'~i£n) witT
1012&00 chest pain that does not reslxmd to nitroglycerin initially (like MI). Pain often begins at rtSl. Trw
like an~ut use arto to anticoa wate and consider an emergent cardiology consultation for ill-

gioplasry if the pain fails to resolve. Patients usu y ve a ·story ofstable angina an ac ris an
By strict definition, unstable angina is defmed as a change from previous stable angina. Thus, if a patient
used to experience angina once per week and now experiences it once a day, he or she has unstable angini.

Variant l!'~etall.angina is rare and associated with anginal pain at rest with Sf elevation (cardiac
enzymes, however, are normal). The cause is coronary artery spas~. Variant angina responds to nitrO­

glycerin and usually is treated over the long term with ~~ann~~oc.k~. .

Twenty-five percent orMIs are "silent." They present without chest pain (especially in diabetics, who
have neuropathy). Patients present with hean failure, shock, or confusion md delirium (especi.illyd­
derly patients).

Mitral prolapse

tAE ~ left atrial enla.rgement, PH - puhnonary hypenension, LVH - left ventricularh~phy, CHF - congestive bean
failure.

Aortic regurgitation

VALVE PROBLEM

Mirral !;tenosis

Mitral regurgitation

Aortic !;tenOlii!;

Murmur characteristics:
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nor gastroinestina.l/ge.rutourinary procedures, use ampicillin Ius en icin before and amox-
icillin after the procedure; use van/ydn if the patient is a ergic to penicillin.

Deep Venous Thrombosis. Pulmonary Embolus. and Anticoagulation

virchow triad (endotheli~amage.st~. and hyperc,auJable state) is a clue to the presence ofdeep venous
thrombosis (DVT).

Common causes or situations in which DVT occurs: s~ery (especially orthopedic. pelvic. or ab­

dominal). neopla§.ms. ua~. immo£iJization. pregn;.ncy. b~conlrOl pills. lupusjPticoagulam/an­
tiphospbolipid syndrome. factorY Leyden. thrombin variant. and/or deficiency of antithrombin m.- / -proteitf. or pro~in S.

The classic symptoms are unilateral leg swelling. pain and tenderness. and/or Homan sign (present in
30% of patien[S and unreliable. but classic).

The best way to diagnose: DVT is ~.Epler uJnasound or impedance plethysmography. The gold standard
test is venography. but this invasive test usually is reserved for situations in which the diagnosis is not

clear. A~st helps exclude DVT with a fai.rly high degree of accuracy. but a positive D­
dimer test is less specific (does not necessarily indicate thrombosis).

Superficiiil thrombophlebitis (erythema. tend;!Jless. ede~ and palpable.$!Pt in a superficial vein) is
00( a risk factor for pulmonary embo~m and is generally consid~ed a belli n condition. Treat with
NSAIDs or aspirin.

..!!" a patient has DVT. ~stemic anticoagulation is necessary. Use some form of heparin. followed by
gradual crossover to oral warfarin. Patients are maintained on warfarin for at least 3 6 monlhs~s­
sibly permanently if they have»lOre than one epiSOdelJ

The best DVT prophylaxis for surgery is pneumatic compression boots and early ambulation postop­
«;rativelr:..U~l~ if ambulation is not possible. Warfarin is an alternative choice, espe*
dally for orthopedic hip and knee surgery.

Pulmonary embolus (PE) follows DVT. deli~ry (amniotic fluid embolus). or fractures (fat emboli).
Symptoms include ta~ypneo:, dyspneo:, chest~, htm9Ptysis (with lung infarct). and hyPOtension. syncope.

I,} or death in severe cases. Rarely. on a chest x-ray you may see a wedge-shaped defect due to a pulmonary,r fd""f"'" infarc!.

.LV, _ Left-sided heut. clots (from atrial fibrillation. venuicular wall aneurysm. severe CHF. or endocarditis)
~ that embolize cause arterial-sided infarcts (stroke; renal. GI. or extremitv infarcts\, DOt PEs. Right-sided

-------....~~ -. !"llo.."t.t;" clots that embolize (OVTs) cause PEs, DOt anerial infarcts.

U1 .. CASE SCENARIO: A 58-year-old woman with atrial fibrillation. taking no medications. pre-
sents with a cold, swollen, painful right leg. What probably happened? An inuacardiac

ft""· thrombus embolized to me leg.

Use a ventilation-perfusion nuclear scan or cr angiogram to screen for PE. If the scan is positive. PE
is diagnosed and~ed. If the screening test is indeterminate. order a conventional pulmonary an­
giogram (the gold standard. but invasive) if clinical suspicion remains significant. If scan is negative or
indicates a low probability ofPE. it is unlikely t11at patient has a significant PE.

Trut PE with~ or low-mol ar wei bt he to prevent further clots and emboli. then
gradually switch to oral\~. which patient should take for at least 3-6 months.

.. CASE SCENARIO: A woman has DVT wim PE. She is put on heparin/warfarin and 1 month
later develops a s~ond DVT and PE. What should you do? Place an inferior vena cava filter
(e.g.. Greenfield filter) to prevent further PE.



Congestive Heart Failure

VWF = von Wjllebrand factor, PIT = panial thromboplastin time, PT - prothrombin time, FOPs ~ fibrin degradation
products.

NOIe:\)remia causes a qualitative platelet defect, and vitamin C deficiency or chronic corticosteroid

Iherapy can cause a pell~chia.l-type bleeding tendency with normal coagulation tests.

IUGHT-SIDED FAILURE

F~e, dyspne.l, cardiomegaly

Right-sided 53/54 .

.....Peripheral edema

/Jugular venous distention

./Hepatomegaly1ascites

Low levels offaetory.; nonnal PT and bleeding time; x-linked

Low levels of factor); normal PT and bleeding time; X-linked

Nonnallevels of factor 8; nonna] PT;~utosoma1 dominan~

Positive d-dimer or FDPs; postpaI!Urrt, infection. malignancy;-- ~ - -scltistocyteslfragmen)ed cells on peripheral smear, -
PTf nonnal or prolonged; all f~ctorsorut]'\are low; stig~f
liver disease; no correction with vitMnin K

Nonnal b[~ing lime; low levels of factors 2, 7, 9, and 10,
proteins C and S; look for neonate (who did not receive
prophylaclic vitamin K), malabsorption, alcoholism, or prolonged
use of antibiotics (which kill vitamin K-producing bowel flora)

OTHER AIDS TO DlAGNOSISPROLONGS THIS TEST

PTI/

PTI J

Bleeding time and..ITT

J.:r, PIT:..k!....eeding~

PT, PIT (slight)
~

LEFT-SIDED fAILURE

F~ dyspnea. cardiomegily

Left-sic!sd 53/$4

Onhopnea ......

/Paroxysmal nocturnal dyspnea

pulm02Ty congestionlrales

Other conditions affecting coagulation tests:

Health maintenance: mosl cases ofcongestive heart failure (CHF) are due to atherosclerosis and its effectS

on the adult bean. Aggressive management of risk factors for alherosclerosis is the key to prevention.

.. CASE SCENAJUO: In ~ 54-year-old I1lnl wilh sudden-onsel signs and symplOms ofCHF, wh.tt
condition should you rule out first? ~yocardiil infar~

Sympcoms and signs ofCHF:

.. CASE SCENARIO: Four days after a patient is put on heparin, his platelel count is very low.
What should you do? SlOp Ihe hepuin. which can cause thrombocytopenia and even me­
riil thrombosis in some patienlS.

~ollowed by determination of the partiaJ thrombo lasOn time PTI' internal pathway) and~;

farm by determination of the prothrombin time (PT; external pathway). whereas asp'll' a ects the bltal·
~ln emergencies, reverse heparin with protamine, rev!:rse warfarin wi esh frozen I~
and/or vitamin K, and reverse aspirin with platelet transfusion.

.. CASE SCENARIO; In a patient receiving enoxapuin, how often should you ched. the P1T?
You shouldn't. Low-moleculu-weight heparin does not alTet:t the PT, PIT, or bleeding
time. lIS elTeas are nOI monitored wilh lab values; in fact, one of the reasons for ilS popU:
l;rity is that(!tO monitoring is re.quired)n the rare cases when monitoring is needed, an
anti-factor Xa assay can be used to measure the elTeas.

Internal Medicine and Medical Subspeciatties

Vitamin K defidency

DISEASE

Hemophilia A

Hemophilia B

VFW deficiency

Disseminated
intnvasculu coagulation

liver disease
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New patient management issues

.,/1. First make sure that the patient is stabl~(ABCs>.

A Check~ and c<1!.diac enzymes to rule Out myocardial infarct.

...kCheck chest x-ray to look for.pulm~yedema, cardi~aJy. or chronic o~ctive pulmonary
disease (which may cause right-sided failure/cor pulmonale) .

...K." Check complete blood count to rille out anemia.

.,.A. Check levels of thyroid-stimulating hormone (TSH) to rule oul hrperthyroidism (the patient's his­
wry should give away this cause ofCHF) .

.....a: E hocardiography is used lO estimate ejection fraction, check for val,yillar dysfuns:tion. and n!k..2.ut
pericardial e usion or tamponade.

Treat new patients with sodium restriction and an ACE inhibitor (first-line agent proven to reduce mor-- ~tality in CHF); add a bfla block~ once the patient is stable. Diuretics, usually furosemide, may help 10 re-
duce symptoms bUI~ect on mortality rates.

• DigOXin and vasodilalors (arlerial..!"d v~s) are second-line agents.

• ~tho,!!1i,pe~ (dobutamine.d~e. amrinone) plus furosemide and oxygen can be
used for inpatients with severeC~.

.. CASE SCENARIO: A 25~year-old man lw an upper respiratory inf~ion. Ten days laler he
develops chest p.rin and then CHF. What condition does he probably have~~,
usually from a virus (e.g.. coXSd_ckievirus). Treauoem is supportive witb NSAIDs for pain.

Cor pulmonale: right ventricu.l.ar ~argement, hypertr0fl-hy, or failure ~e to primary lung disease.
Walch for tachypnea. cyanosis, dubbing. parQSttmal heave. lo~. and right-sided 54 in addition to signs
and symptoms of pulmonary disease. The most common cause is chronic obstructi ul on dis­
~.C~ee~also can cause cor pulmonale.

.. CASE SCENARIO: What condition should you worry about if signs and symplOms of right­
sided heart failure develop suddenly in ayounger patient without cardiac history or risk rac­
~? Pulmon"!.l- embolus., Ca..0i~mJ~~)ll!.d.t would be another consideration.

.. CASE SCENARIO: A 28-year-old woman with...gradually worsening dyspnea over a few
months develops peripheral edema, d~g. hypoxia. and a right-sided S~. Pulmon~

embolus testS are negative. and she takes no medications and has no risk faclors for heart
disease. What condition does she probably have? Prima pulmona h rtension. Con­
sider treatment with~while aWaitin~-lun.& transplantati.Qe;,

Dilued cardiomyopathy: classically due (0 aJcoh~.my~tis, or doxo~iOn, since by defmition is­
chemia is not considered. a cardiomyopathy (although coronary anery disease/ischemia is the most
common cause ofa dilated. poorly functioning hean). Hean is enlarged. with thin. "nabby" walls. Man­
ige like regular CHF.

Arrhythmias

Atrial fibrillation and Outter

• With atrial fibrillatioQ.. consider hyperthyroidism (check TSH) as the cause. Alcohol is another
classic cause; tell the patient to stop drinking.

• If the patient is asympLOmatic acutely, no specific treatment is needed. Consider anticoagulation
for chronic cases.

• If the patient is symptomatic but~e. slow the ventricular rate with medication, such as ver-
agamil. diltiazem, beta blocker. or digoxin. -
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Pacemaker

Use pacemaker for all Mobitz type II (see figure).

Pacemaker or atropine only ifsymptomatic in Mobitz type I (see figure).

First-degree block (PR intervilJ "" 0.26 seconds). (From Seelig CR: Simplified EKGAnillysis. phibdcl·
phiil. H.mley & Bdfus. 1992. with permission.)

Mobitz !)'pC II second-degree AV block. Note Ihill when bcus ue conducled, the PR imervill Is
unvuying. (From Seelig CR: Simplified £KG Anillysis. Phibddphi.t. H.miey & Belfus. 1992. with
permission.)

TREATMENT AND WAIlNlNGS

No treaUTIent, but avoid beta blockers and central caldwn channel blockers (both slow conduaion).

~lZ~ I ~nd-d~;tV b1lX! (W~nd:.!bil~). Note the gradw.! proJongnion of the PR in·
terviil {I 5),The missing complex ilfu:rthe sixth P ~ve. ilnd the return of the PR intervil! 10 lIS
shortesl duration (7). (From Seelig CB: Simplified £KG Anillysis. Philildelphiil, Hilnley & BeMus, 1992.
with permission.)

• If the J>d.tient is symptomatic and unstabl~(i.e.. decreased blood pressure, chest pain. hypoxii),
use DC cardlo'::..ersion.- ... --

Be able to recognize the following EKG abnormalities and know their treannents. Always check for is­

chemia and elli,crrolyte disturbances as the cause.

Third degree
(see figure)

Second degree

Heart block
First degree
(see figure)

Third-degree AV block with a ventricular escape rhythm ill 32 bpm. P-wilve ilClivily is somewlui
irregular. (From Seelig CB: Simplified EKG Anillysls. Philadelphia. HmJey & Belfus, 1992. with
permission.)

(T4bte continutlJ on Datn)
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Usually Dot uealed; ifsevere and symptomatic; consider lidocaine.

Usually Dot ueated; use atropine if severe and symptOmatic (post MI); Avoid beta blockers.
calcium channel blockers. and other conduction sloweJ"$.

Usually none; correct underlying cause; use beta blocker if symptomatic

TllEATMENT AND WARNINGS

Use procainamide or quinidine; avoid digoxin and verap!mil.

Ami~a.roDeor Ud~ne

EXG showing ventriculu tachycudia. (From CarabeUo SA. Gues PC: Cardiology Pearls. 2nd
ed. PhiladelplW.. Hanley & Belfus. 2000. wilh pcnnission.)

Internal Medicine and Medical Subspecialties

gassic symptoms: fatigue, bradycardia. depression, menslnla) disturbances (usually menorrhagia),
slow speech, cold intolerance, constip,ation, carpal tunnel syndrome, decreased reflexes, anemia of
chronic disease, andlor coarse hair. Hypothyroidism may cause hypercholesterolemia. which resolves
with treaunem. Check thyroid function labs (TSH. free thyroxine [T..J). Usually TSH is high and T.. is lolY
(i.e. primary gland disturbance). Treat with thyroxine (T.).

Ciluses ofhypothyroidism •

@Hashimoto thyroiditis: mOSt common cause; autoimmune disease. Remember association with
other autoimmune diseases (e.g .. pernic?s anemia, viti,!,tgo. lup~). Look for ~.ositiYe antimi£r9­
sarno.! antibodies. Histology shows lymphocyte infiltration of the gland.- --.

2. Subacute thyroiditis: ~ute viral inflanunation with fever and enlarged, render thyroid gland. A
history of upper respiratory infection is common. Give NSAlDs for symptom relief. Patients often
recover without treatment.

Hypothyroidism

Wf1W syndrome

VT~ch (see figme)

WPW "" Wolff-Parkinson-White syndrome. VTach = ventricular tachycardia. VFib = ventricular fibrillation. PVCs = pre­
nuture ventricular contractions

HOlt:: Sinus tachycardia and atrial fibrillation are common presentations for hyperthyroidism. Che<:k TSH.

Sinus bradycardia

Sinus tachycardia

ENDOCRINOLOGY

Ir is-

IiOl),

)
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Hyperthyroidism

Urge mbstemiil gOiter (a) demting lhe trae:ha
(b) to the patient's righl. Ectopic thyroid ~
arises in the mediastinum does not cause t1ilide·
~ (From James EC. Corry RJ. hrry IF:
Prtndples of Basic Surgical Practice. Phibdd­
phia. Hanley & Belfus. 1987. y,ith penniUioo.)

,.,z: Hypothyroidism due to treallUent ofhyperthyroidism (iodine-131 for Graves disease): second
most common cause of hypothyroidism in lhe United States.

4. Sick euthyroid syndrome: can be caused by any illness. Treatment is needed only for the under­
lying disor2er, because the condition is self4limiting.

• CASE SCENAIlIO: A 524year.-old m;m is hospitilized for 2 weeks with pnewnoniil. He feels
tired 2 days after leaving the hospital. Triiodothyronin:...crv and T4 levels are slightly low.
What lab value will confmn sid euthyroid syndrome?~)which should be near-normiil.

• CASE SCENAJUO: A 29-year-old wom;m has a goiter. Is she hyper- or hypothyroid? You c;m­

not know until you have a more detailed history and checlc the lab tests. She may be hypo-,
hyper- or euthyroid. A gOiter simply means the thyroid gland is enlarged and can be due to
m;mydifferem conditions (see x-ray figure). SignifiaIlltbyroid enlargement CUl ausedys­
phagia or respiratory symptoms due to 10Cil.I mass effect.

dassic symptoms: nervousness, anxiery, insomnia, tachycardia, palpitations, abial fibrillation. heat in·
tolerance, weight loss, diarrhea, menstrual irregularities (hypomenorrhea), increased appetite, and
"thyroid stare." Usually TSH is low and T~ is high (i.e. primary gland disturbance).

Causes ofhyperthyroidism

1. Guves disease: by far the most common cause. EXop~os and pretibiaJ ~edema are specillcfOl
Graves disease. Patients have po~itive thyroid-stimuJatinS immunoglobulins and antibodies. which Am­
vate lhe TSH receptor. They also have a non-tender, diffuse goiter. The whole gland takes UpeI­

cessive radioactive iodine (RAI) on a thyroid nuclear scan.

@Plummu disease/toxic muItinodub.r goiter: hyperfunctiornng nodules cause a lumpy goitg
without positive antibodies or exophthalmos/pretibial myxedema. RAI uptake is high in nodules
but decreased in the rest of the gland, ~ -
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3. Toxic ;adenoma: one nodule is palpable. and has high RAJ uptake: the rest of the gland has de­
creased uptake (thyroid cancer is ilmOSl never hyperfunctional).

4. Thyroiditis: Hashimoto or subacute. thyroiditis may have. a transient hyperthyroidism from in-
flammation before. converting to hypothyroidism.

Treatment of hyperthyroidism: you can start with antithyroid drugs (p~opylrh.ioU!acilor mer.himazole),
but these don't fix the underlying problem. Most patients eventually require further therapy; .radioac­
tive iodine is usually the treatment of choice. Surgery is considered for young patients and pregnant
~omen (Le.. avoid radiation to fetus) but is not used very often. Propranolol (or anolber beta blocker)
is used for ,!hyroid StOlID (when patients decompensate, physica.lJy and mentally. from very high thyroid
hormone levels) and symptomatic tachycardia, palpitations. or arrhythmias.

.. CASE SCENARIO: A 29-year-old woman feels anxious about her pregnancy. TOlal T. is high,
but other thyroid tests are normal. What type of hypenhyroidism does she probably m.ve?
None. Pregnancy and orner factors (birth cOOlrol pills, estrogens, infectiOns) can Guse el­
evation of thyroid-binding globulin, which causes elevation of total thyrOid hormone lev­
els. However, free (active) thyroid levels are nOt elevated, and the TSH is normal. No treat­
ment needed!

Hypoadrenalism

Primary hypoildrenalism (also known as Addison diseQS( or primary adrenal insuffidency) is usually id­

iopathic (probably ofautoimmune origin).~easeapunp1smmlaOo];y.vclght loss. dehydration," .anorexia, nausea .md vomiting, dizziness and syncope. hyponatremia. and hyperkalemia. Under meta-
bolic stress (e.g., infection, surgery), patients may have an adrenal crisis characteriz.ed by abdominal

pain, hypotension or cardiovascular collaese, renal shutdown, and~. Give h~rQ£orti~ne an;L!Y

fl~ds to ~oid this ~cati~n.

• The diagnosis of hypoadrenalism can be made by administering adrenocorticotropic hormone
(ACTH) and determining whether there is an appropriate increase in plasma cortisol over base­
line. Do not delay giving steroids to do this test if the patient is crashing-he or she may die while

you are waiting for the results.

Secondary adrenal insufficiency is more common (and more commonly t'ested). It is due most often

to previous administration ofsteroids. Once atients take steroids for more than a few weeks. they may
POt be able to mount an appropriate increase in ACTH for up 10 I year! e assic examp e is a surgery
patient with a history of severe asthma (implied use of steroids) who develops hypotension and elec­
trolyte disrurb.a.nces after SUl"&!Lry. Give corticosteroids. Other secondary causes of adrenal insufficiency
are Sheehan syndrome (i.e. pimitary infarction; history ofpostpartum hypotension, inability to breast-feed,
and other endocrine insufficiencies typically present) and neoplasm! (e.g., pituitary tumor) .

• In secondary hypoadrenalism. mineralocorticoid (aldosterone) secretion is not affected. because
it is not directly under piLUitary control. Thus, electrolyte disrurbances are not as severe.

.. CASE SCENARIO: What physical finding may help to differentiate between primary and sec-
ondary hypoadrenalism? Skin hyperpigmentation, which is seen only in primary cases. This
s mptom is thought to be due to excessive melanocyte-stimulating hormone. which is se-
creted with A . n seeon ary cases. ACTH is decreaseq.

Hyperadrenalism

Hyperadrenalism (Cushing syndrome) usually is due to administration ofsteroids (see figure). Look for

moon facies. truncal obesity, "buffalo hump," s~ae. poor wound healing, hypertension, osteoporosis,



Miscellaneous Topics

Watch for side effects of steroids in patienls on long­

term therapy. Classic questions ask about secondary&­
kits. hypertension. osteoporosis. psychiauic distur­
bances, and proxima..! muscle weakness.

seco~ or~. proxin'ul
muscle weakness, mensoual abnormalities, and psychi·
atric disturbances (depression, psychosis).~

~,;u~slU~·~n~g~s~yn;";d;ro~m""e~ca",,u~s~edc..:b~Y~P~i~IU,;i,;""Y~iO~':C
duction 0 A i.e., pituitary a enoma). Order in

MRl f me brain if me patient has no history of raking
steroids and reports headaches or visual disturbances.
Other causes include an adrenal neoplasm that secreles
steroids and small cell cancer of me lung,: which nuT
produce ACTH.

~ CASE SCENARIO: A patient presen[S with fa­
tigue. moon fades. and abdominal striae.
Whal screening test should you order for by­
peradrenalism? A124--hour urine collection for
assessment of free cortisol. Plasma cortisol
level is not a good test because of wide inter­
md intrapUiem fluctuation. The second
choice is a dexamethasone suppression tesL

,•

Primary vs. secondary endocrine disorders: remem­

ber basic physiology!

• In prinury endocrine disorders. the gland itself is the problem. and the pituitary gland and hy­
pothalamus react normally. For example. TSH is low in Graves disease because the gland is O\.e!"­

produdng thyroid hormone. The appropriate response is for the pituitary to secrete less TSHbe­
cause of feedback inhibition .

• In secondary endocrine disturbances. the gland is normal. but me pituitary or bypothmmus
is malfunctioning. For example. if me pituitary secretes low levels ofTSH or the bypothilimus
secretes low levels ofTRH, hypothyroidism occurs even though the thyroid gland is normal.

~ CASE SCENAlUO: What gland is the problem?

L Low TRH. higb TSH, high free T4 ? Pituitary gland (probable adenoma).

1. Low corticollopin-releasing hormone. low ACTH. high free cortisol? Adrenal gland (or

iallogenic).

3. Low gonadollopin-releasing bormone. low follicle-stimulating hormone and luteinizing
honnone. low testosterone? Hypothalamus.

Cushing syndrome. NOte the red face and obese
corso with prominent striae. (From du Vivier A:
The skin md systemicmsease. In du Vivier A (ed):
Adu ofOmical Dermatology. Jrd ed. New York.
Churchill Uvingstone. 2002. pp 509-561, with
pennission.)
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Primar b eraldoscerornsm is known as Conn syndrome and is due to an adrenal adenoma. Look for

hypertension. hypemallemia, hypokalemia, and low renin levels. Order a CT scan of the abdomen. Set·
I ~ -.ffrrJ ~'diiY~aldosteronism is much more common and is often related to renovascular hypertensioo

-!ravsn (i.e. r~nal art~!sposis) and e~atQusdisord~(e.g .. beartJailwe, cirrh~~is. nephrone syndrome).
Look for the underlying cause and ~b rt!!!,n levels. Treat the underlying cause. r

~O_ ~,~;'> -

"'R~"'"



11. Varicose veins
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Pheochromocytoma: look for intermittent severe hypertension and wild swings in blood pressure,
tachycardia, postural hypotension, headaches, sweating. dizziness. mental statuS changes. and/or feel­
ing of impending doom. Patients also may have glucose intolerance due to high catecholamines. If
pheochromocytoma is suspected. fltSt screen with a~o look for~ and !.heir
breakdown products (vanillylmandeJic add, homovanillic acid, or metanephrines). If the screen is pos­
itive, order an abdominal CT to confirm adrenal mass (usual location). Treat with surgery after stabi-
~

bring the patient with alpha and beta blockers.

Diabetes insipidus (01): patients have severe~Q and~ (urinary volume may be 25
Llday!). DI has no relation to blood sugar. When access to water lS resUieted, patients upidly deyeloR,
dehydration and hypernatremia. which can cause death. Administration of antidiuretic hormone
(ADH) determines whether the cause is ceOlral or nephro2enic. Central Of responds to ADH; nephro-

- / T .
genic D1 does not.

1. Nephrogenic 01: look for medications as the cause (e.g.• lithium, meilioxyflurane. demedOC}"­
dine). Treat with thiazide diuretics (paradoxical effect); ADH does not help!

2. Central 01: look for tra)lma, neopl~, or sarcoid.,9sis, although central OJ often is idiopathic. Treat
with ADH/vasopressin, and treal the underlying cause, if possible.

.. CASE SCENARIO: What is the relationship ofserwn to urine osmolarity when DI is present? Serum
osmolarity is high. and urine osmolwty inappropriately low (due to lack ofADH or irs effects).

oSyndrome ofinappropriate antidiuretic hormone (SIADH) causes hyponatremia as well as low lev­
els ofevery other electrolyte (and lab value) because of dilution from excessive water retention. Look
for medications (e.g .. morphine) and watch for a pregnant patient (oxytocin effect). Other causes in­
clude small cell lung cancer. postoperative status (watch for all electrolytes to fall after surgery).
trauma, lung inf~ons. and pain. Treat with waler restriction. For board purposes, avoid hypertonic
saline. and do not attempt aggressive or quick cOIT~tio~yponatremia(which may cause brainslem
damage) .

.. CASE SCENARIO: What is the relationship between serum and urine osmolarity in SIADH?
Serum osmolarity is low. and urine osmolarity is inappropriOlldy high (due 10 excessive ADH).

.. CASE SCENARIO: WhOlt drug COln be given in SIADH if conservative treOlU11ent (w.Olter re­
striction) fa.ils? ~mecl~cli!1e., which at controlled doses induces mild nephrogenic DI to
cQuntencl the SlADH.

eu-.........\ p.r..

Obesity increases the risk of the follOWing problems:

1. Overall mortality (at any agev

2. lnsulin resistance and diabetes mellitus

3. Hypertension .../

4. Hypertriglyceridemi~(also weakly Olssociated with hypercholesterolemia)

5. Heart disease and coronary artery disea~e

6. GallstOnes (cholesterol sl~nes)

7. Hypoventilation, Piclcwickian syndrome, and sleep apnea

8. Osteoarthritis

g.~er-es~

10. Thromboembolism
n
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GASTROENTEROLOGY

Peptic Ulcer Disease

GASTRIC

25/

Normal to low

Use ofnonster~anti-inflammatOry drugs

50,

A/

Pain often nOt relieved 0 orse

75/

Normal to high

Hdicobactef pylori
/'40,

9...-
~ain ~!.§J>et~. then worse 2-3 hours later

DUODENAL

Peptic ulcer disease (PUO) classically presents with chn;pic, intermw:ent, epigastrj>.burning, gna~\'ing,

or aching pain that is localized and often relieved by antadds or milk. Look for epigAStric tendemest
pun also can cause atypica.l chest pain. Patients may have occult blood in the stool, nausea, and vomit·
ing. pun is more common in men. There are two types: gastric and duodena.\.

High-yield pearls

• Due to inappropriate. intermittent lower esophageal sphincter relaxation.

• Incidence greatly increased in patients \vith a sliding hiatal hernia. Obesiry can aggravate.

• dassically presents as "heartburn." often related to eating and lying supine. However, it~
may present as chest pain, regurgitation. cough and asthma, sore throat, dysphagia, laryngitis
and hoarseness, or recurrent pneumonia.

• The initial treatment is to elevate the head of the bed ilnd avoid coffee, al£oboL tobacco, choco----.....- .----"....,...."" """""-
~,~an~. and ~icatiO~withan~lin~gi~~.Ifthis approach f~
~, H2 blockers, and proton-pump inhibitorS maybei:ried;-often they are started ernpin·
cally at the mJUit presentation.

• Surgery is reserved for severe and resistant cases (Nissen fundoplication or similar procedme).

• Sequelae include ~s. es~re (which may mimic esophageal cancer).
esoph.ageal ulcer. hemorrha'ie, and Barrttt's metoplasio/GOphogtal admoc.arrinom~.

• In cases that are atypical or do not respond to medical therapy, consider endoscopy. The~
~tandard for diagnosis is ~+-hour esophageal pH monitoring (a probe is inserted into thr:
esophagus). --

Hiatal hernia. as commonly used, implies a sliding hiatal hernia. The entire gastroesophageal junctiOll
moves above the diaphragm. pulling the stomach with it-a common and benign finding associated
\vith gastroesophageal reflux diseases (GERD). In a pdroesophogtol hiatal hernia. the gAStroesophaged
junction stays below the diaphragm, but the stomach he;itiates through the diaphragm into the thorax.
This uncommon, serious type of hernia can become strangulated and should be repair~ surgi~y if
detected. = -

Gastroesophageal Reflux Disease

Peak age

Blood type

£.lting fi

Percentage ofcases

Acid secretion

Main cause
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Disul to ligament ofTreitz

Vascular ea:asia. diveniculosis, colon cancer, colitis,
inflammatOry bowel disease. hemorrhoids

Red blood seen in stool (hematochezia)

Negative for blood

WWEltGIUPPERGI

Tarry. black stool (melena)

Positive for blood

Proximal to ligament ofTreitz

Gastritis. peptiC wcer disease.
varices

Other pearls

• Endoscopy is becoming the first-line diagnostic study. because it is more sensitive and specific
(but more expensive) than x-rays. It also allows biopsy and H. pylori testing.

• Biopsy all gastric ulcers to exclude malignancy if given the option. Always worry about gastric
cancer if a stomach ulcer fails to heal after '2 montbs.! f treauneiit. Duodenal ulcers are almOSt
never malignant and do not need biopsy.

• The classic complication is("Pirforatio~Look for peritoneal signs. history of PUD, and free air
under the diaphragm on abdominal x-ray. Treat with antibiotics and laparotomy with repair of
p~for;ujon

• If duodenal ulcers are severe, atypical (e.g .. located in distal duodenum), or nonhealing, think
about Zollinger-Ellison syndrome. and check the gastrin level.

• Diet changes (e.g.. avoidance ofspicy foods) do not help to heal ulcers, but reduced usage of al­
cohol and tohacco does.

• For initial treaunem, use Hz blockers or pro~~~~o.!s.Use antibiotics to eliminate H.
pylori ifdemonstrated by~enun or 6reathTesting._Three- or four-drug therapy is com­
monly used. with many possiblereg~A classic regimen consists ofa proton-pump inhibitor
with two other antibiotics. such as ampicillin/amoxicillin. clarithromycin, or metronidazole.
Bismuth (Pepto·Bismol) also can be used.

• ~.!!.op~ns are cons~ered after failure ofmedication or development ofcomplications ~er­

oration, bleedj!l&). Commonly done are~ectof!ll.v~and.Bilr~I ~!!..E.~~ur~.
After surgery (especially with Billroth procedures). watch for dumping syndrome (weakness.
~ess, sweating.n~ and vomiting after eating). Patients wiili dumping syndrome also de­
velop hrpoglycemia 2-3 hours after the meal. which causes the same symptoms to recur. Also
watch for.afferemloop syndrome (bilious vomiting after a meal relieves aMomina.! pain). hac-
~ ~

t~, and~ (B 12 and/or iron deficiency, which causes anemia).

Management issues

• The fIrst step is to make sure that the patient~. Check vital signs and hemoglobin level
(and recheck frequently). Remember the ABCs. and give IV ffuid or blood. if needed; then get
a diagnosis once the patient is stabilized. Monitor blood counts every 4-8 hours on an inpatient
b~s until hemoglobin is stable for at least 24 hours.

•~s the first test performed (upper or lower. depending on symptoms). Endoscopi­
cally treatable lesions include PO!P's. vascularytasias. and varj.ces.

Upper vs.lower GI bleeds:

Gastrointestinal Bleeding

Nasog~tric rube aspirate
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• .B.a~o~clid~ans_can detect s!2.w...or in!$!J!li~...Q.~if the source cannot be found with en·
doscopy.~ can detect more rapidb~ and allows embolization ofbleeding \.e:s.ii

• Surgery is reserved for severe or resistant bleeds and usually involves resection of affected bowtl
(usually colon).

• A low..er GI bleed (or just a positive occult blood test of the stool) in an aduh over age 40 is colon cQllca 1IJ~

proved otherwise. A complete work-up is required,.

Divuticulosis is extremely common, and the incidence increases with age (present in roughly 50%u

people over age 60). It is thought to be caused in part by a low-fiber, high-fat diet. Complicationsm:
GI bleeding (common cause of lower GI bleeds) and divuticuJitis (inflammation of a diverticulum). In pl­

tients with diverticulitis, look for lower left quadraot pain and tenderness, fever, diarrhea/constipation.
and an elevated white blood cell count.

Diarrhea

Diurhea can have multiple causes and is best broken down into categories:

1. Systemic: any illness can cause diarrhea as a systemic symptom (e.g., hyperthyroidism, flu),ts­
pecially in children.

2. Osmotic: nonabsorbable solutes remain in the bowel, where they retain water (e.g., lactose or
other sugar intolerances). When the person stops eating the offending substance (e.g .. no mort
milk or a trial ofNPO statUS [nothing by mouth)), the diarrhea stops.

&~ bowel secretes flUid because of bacterial toxins (ch~a, some stninsofEsc~cal),
rna anoeatic 'slet cell tum r , or bUe adds (after Ueal resection). Diarrhea COntinues 'o\1!h

NPO status. •
~

4. M~~orption (e.g., celiac sprue, Crolm disease). In patientS with celicac sprue,look for~
tis herpetifornU.i, and stop gluten in the diet. Diarrhea Stops with NPO status.

5. Infectious: look for fe~ recent history ~vel (Momezwna's revenge caused by E. coli), and
white blood cells in stool (not with toxigenic bacteria; only with invasive bacteria sucb as Sbif&,
Salmonella, Yersinia, and Campylabacter spp.) .

.. CASE SCENARIO: A~resents with steatorrhea (f~, greasy, malodorous stools th.tt float)
;and Oill1lpr abdominal pain. What should you look for in the stool? Giardia!p~ cystS.
Steatorrhel IS due primarily to small bo....'e! involvemenCTreal with merronidazole.

G~in~ucosa causes seepage of fluid; classically due to~
bo~ncer.

7. Altered intestinal transit: after bowel resections or medications that interfere wim bowel funttion.

Management issues

• Watch for dehydration and check for elsrtrolyte disturbances (metabolic acidosis, hypokalemia),-a common and preventable cause of death in underdeveloped areas.

• Do a~ check for occult blood in stool, and examine stool for bacteria, ova, parasites.
fat coment (steatorrhea), and white blood cells. - -.

• If the cause is not obvious, a trial of NPO Starns is helpful to see if the diarrhea stops..:

• If the patient has a history of antibiotic usage, think of Clostridium diffjdk and test the stool fClt'

t~lf the test is positive, treat wim m9onidazole; if metronidazole fails or or is not achokt.
use vansomycin.

• Remember diabetes mellirns (diabetic diarrhea), factitious diarrhea (secret laxative abuse, usu--- - ~ally by medical personnel), hyperthyroidism, and colorectal cancer as causes of diarrhea.
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• After bacterial diarrhea (especially ifdue to E. coli or Shigella spp.) in children, watch for hemalytic
uremic syndrome (HUS). Symptoms include~, hemol tic anemia (schistocytes,
helmet cells, fragmented red blood cells, and acute renal failure. reat supportively. Patients- ~ .-may need dialysis an lor trans usions.

Irritable bowel syndrome (IBS) is a common cause of GI complaints. Classic patients are anx...J:9Ps or
neur~ and have a history of symptoms aggravated by stress, often alternating between diarrhea and canstipation,
with bloating, abdominal ain relieved by defecation, andlor mucous in the stool. Look for psychosocial stres­
SOTS in the history and normal p ysical findings and diagnostic tests. IBS is a diagnosis of exclusion; you
must do at least basic lab tests, rectal and stool examination, and sigmoidoscopy. Because it is exuemely
common, it is the most likely diagnosis if the question gives you no positive fmdings, especially in
young adults (three times more common than in women than in men).

Liver Disease

Acute liver disease: elevated liver function tests (LFTs), jaundice, nausea and vomiting, right upper
quadrant pain and tenderness, and/or hepatomegaly.

1. Alcoholic hepatitis: elevated LFTs with aspartate aminotransferase (AST) more than twice as high
as alanine aminotransferase (ALT).

2. Viral hepatitis: acute symptoms are similar in all types; use serology to determine type.

• Hepatitis A: look for outbreaks from foodborne source. No long-term sequelae. Serology: IgM
anti-HAV- ositiv durin ·au dice or shortl thereafter. --

• Hepatitis B: prevention (vaccination) is the best ueaunent. The virus is acquired through needles,
sex, or pe.ri.natal transmission. Transfused blood now screened, but a history of transfusion years
ago is still a risk factor. Use hepatitis B immunoglobulin for exposed neonates. Serology: HBsAg­
positive with any unresolved infection (acute or chronic). ~Ag~ aI~~ty (i.e.,
a person with a positive HBeAb has a low likelihood of spreading disease). The first antibody to
appear is 19M anti-HBc, which appears during the "win~phas~" when the patient presents with
a9;1te symptoms; both HBsAg and HBsAb are negative. Positive HBsAb means that thepati~­
mune (due either to recovery from infection or vaccination) and never appears if'the patient has- ...- ~
chronic hepatitis. Sequelae are cirrhosis and hepatocellular cancer (only with chronic infection).- ~

• Hepatitis C: the new king of chronic hepatitis. The hepatitis C virus is the most likely cause of
hepatitiS after a blood transfusion (replacing the hepatitis B virus). Hepatitis C can also progress
to chroni?patitis, cirrhosjs....«nd can~erology: HCV Ab shows prior exposure but does not

indicate recovery. The hepatitis C quantitative RNA test Can. detect virus in patients with chronic
hepatitis C; donated blood is now screened. Order RNA test in any patient with hepatitiS C­
antibody positive serum and elevated liver enzymes.

• Hepatitis D: seen only in patients with hepatitiS B. Infection can become chronic. The virus is
acquired in the same ways as the hepatitis B virus.J8...~~Y..t~ heya.titis Danti~­
c~olution of infecEsPi. presence of the hepatitis D antigen indicates chronicity

• Hepatitis E: similar to hepatitis A (food- or water-borne, no chronic state). Often fatal in preg­
nant women, ~'I,

3. Drug-induced hepatitis: look for ac~n, i~(and other tuberculosis drugs), or
HMG-CoA reductase inhibitors. Stop the drug!

4, Reye syndrome: look for child given aspirin for a fever.
~

@AcutefattyliverofpregnancY:'occurs in third trimester. Treat with immediate delivery.:.

6. Ischemia/shock: look for history of shock.
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7. ldiopathicautoimmune hepatitis: look for a 2G-40-year-old woman with lUlb-smooth musckor.
tinculeor lUltiboclies and no risk factors or lab markers ofother causes for hepatitis. Treat with steroids.

8. Biliary tract disease: see below; look for markedly elevated alkali'!!.Phosphatase and direct (i.e.. COD-

j~g~ted) biJirubiu.. -

Chronic liver disease usually results from alcohol, viral hepatitis, or metabolic diseases (hemochro­
matosis. WUson disease. alpha, antitrypsin deficiency). Classic signs include gynecomastia. testicuLu ,11­
rophy. palmar erythema. spider angiomas on skin. ascites. and varices.

4 Hemochrom.;atosis: the primary form is OllWSOmal reassive; look for a family history. Excessive iron ts
LJ~ ~

absorbed through gut and deposited in the liver (ci~er), pancreas (~. bean
(dilated cardiomy~y), skin (pi mentation' classicall called "bronze diabetes"), and joints (anhri­
tii). Mena;;S}'l-rlpto~.uic earlier and more ofte.1l because women lose iron with menstruation. 1teal-with phlebotomy. Secondary iron overload can also cause a hemochromatosis-like picture; this is why
you should not give iron to patients with thalassemia or other anemia-causing bemoglobinopalhy!oWilson disease:au~edisease characterized by the presence of~cessivecopper.~
ceruloplasmin is low, and serwn copper may be normal or~ted, but liver biopsy reveals exces­
sive copper. Patients also haveKa~ in the eyes and bil;e central nervous system or
psychiatric manifestations due to copper deposits in the basal ganglia. Another narne for this dis·
e;se is hepatolenticuJar degeneration. Treat with ~nici1Jamine (coppsr chelator).

C)Alpha\ antitrypsin deficiency: a younger adultd~~ and/orem~wi~
factors for either. AUfOsoma!recess~nce.

Remember all of the metabolic derangements that accompany liver failure (classically seen in chronic
liver disease, but most also can occur acutely).

/ Coagulopathy: prolon ed rothrombin time IT; with severe disease. pat!!al thromboplastin
time (PIT) also may be prolonged. Vitamin K is ineH«tire because il cannot be utilized by a dim­
aged. liver. Coagulopathy must be treated \vith fresh.!roZfn.1!gspI~.

2. Jaundice/hyperbilirubinemia: elevated conjuga~ and unconjugated.,bilirubin
damage (vs. biliary tract disease Wilh elevation primarUy of direct bilirubin).

3, Hypoalbuminemia: a damaged liver cannOl make albumin.

4.@dueto€rtal hypenensiqj»and/o(!!lpoalbuminem}YAscites can be detecled on physiQ!
exam by shifting dullness or a positive fluid wave. A possible complication is spontlUleous bacterial pm'
tonitis; infected ascitic flUid can lead to sepsis. Look for fever and/or change in mental statuS in ~

~tient \vith known ascites. Do a paracenlesis and examine the ascitic fluid for '.,Vhite.blood..@
(especiallY neutrophils). Other lab tests include Gram stain with culture and sensitivities, glua&:_
le:vdQow witll infection}. and protein level (high with infection). The~sual cause is'EschtIichi.1ca1i,
Streptococcus plJ(umoniae. or other enteric bugs. Treat with broad-spectrum antibiotics,

5. Porcal hypertension: causes ascites, hemorrhoids, esophageal varices. and capul medusae.

@Hyperammonemia: the liver clears ammonia. Treat with decreased intake of protein (source of
ammonia) and~, whi~ prevents absorption ofarnm~~,
which kills bowel flora so they cannot make ammonia.

/}.. Hepatic enceph.alopalhy: at least in part due to hyperammonemia; often precipitated by protein,
LJ GI bleed. or infection.

8. HepatorenaJ. syndrome: liver failure causes kidney failure (idiopathic).

9. Hypoglycemia: the liver stores glycogen.

10. Disseminated intravascular coagulation: because activated clolling faclors are usually cleared bi'
the liver.



ERCP re~-eili .a single common bile duel Slone (111­
rt/I'IS). (From K,ll;t dS. M.llh KR. Groski SA (eds). R.l.­
diology Se<:reu. Philaddphu. H.anle)' &: Belfus.
1998, with pennission.)

Foreshortened colon from longst;l,nding ulcer.ative col­
itis. Note stricture ofsigmoid colon from c.ucinom.a (IIr­
rll~). (From James EC. Corr)' RJ. Perry JF: Prlnciples of
Basic Surgic.al Practice. Philadelphiol. Hanl!;:)' & Iklflts,
1987. wjth permission.)

control pills. phenothiazines, androgens) or

Internal Medicine and Medical Subspecialties

Jaundice also em be caused by bile duet obstruction.
Look for marked elevation ofiiIkaline phosphatasl (or
gammo-g!ulamyl b1lI1sp!pDdase [GGT] or S'-nudeolidost).
Conjugated (i.e.. direct) bilirubin is more elevated than
unconjugated bilirubin. Other symptoms include pru­
ritus. day-colortd SlOOB, and dark urine. which is Strongly

bilirubin-positive. ~!1~~.Q!!!:ub!!!. is not~

~ebeca~se~htlr.bound to ~bwEill;

1. Common bile duct obstruction with gallstone
(i.e. choledocholithiasis): look for history of gall­
stones or the four Fs (female, forty, fertile, fat).
Ultrasound may be able to image the stone; ifnot,
use endoscopic retrograde cholangiopancreatog­
raphy (ERCP; see figure) or MRCP (MRI scan).

2. Common bile duct obstruction from cancer:
usually pancreatic cancer (painless jaundice and

~er= ~~~as!Bn). oc~ion­

ally cholangiocarcinoma or bowel emcer.

3. Cholesusis: often from medications (birth
pregnancy.

4. Primary biliary cirrhosis: middle-aged
woman with no risk factors for liver or bil­

iary disease, marked p~tus. ja~dice. and pos­
itive antimitoehondriaJ antibodies (the rest of the
work-up is negative). Cholestyramine helps
with symptoms, but no treatlnenl is available
other than liver transplantation.
~

5. Primary sclerosing cholangitis: seen in
young adults with ulcerative colitis; presents
like cholangitis.

6. Cholangitis: infected bile, usually under pres­
sure. Treat with antibiotics, and remove stones
/obstruction ~urgicallyor endoscopically.

.. CASE SCENAJUO= A 39-year-old woman with
a history of gillstODes develops right upper
quadrant pain. fever. shaking chills. and
j~undi«:. What h.1ppened? An impacted gall­
slone in the common bile dUel has led 10

cholangitis. Charcot's triad of cholangitis is
jaundice. fever, and right upper quadrant
pain.

Crohn disease vs. ulcerative colitis (see figure):

Biliary Tract Disease

Inflammatory Bowel Disease
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ULCERATIVE COliTIS

~
Mucosa/submucosa. only

Proximal. continuous from rectum; no skipped.uus

Involves only colon: rarely extends to ileum

Bloody diil.JThea.

Pseudopolyps. lead-pipe oolon on barium x-ray.
toxic megacolon

Markedly increased

Yes (proctocolectomy with ileoanaJ mastomosis)

Patients usually present with dysphagia or atypical chest pain.

1. Achal.asia.: hypertensive lower esophageal sphincter (US). incomplelt
relaxation of LES and loss or derangement of peris£a1sis. Achilisia is

usually idiopathic but may be secondary to Chagas diseast (South Amer·
ica). Patients have dysphagia for both solid foods and liquids. &ri1llD
swallow reveals dilated esophagus with distal "bird-beo.k" ncurowing (see
figure). The diagnosis can be made with esophageahnanometJ'}li Trtat
with caldwn channel blockers, botulinwn toxin injections. pneumltic
balloon dilatation, and, as a last reson:-'surgery (myotomy). ....-

- -".. CASE SCENARJO; A 32-year-old woman has dysphagia for
~ solids and liquids. atypia.! chest pain. and severe hea.nbum.

c.n you rule OUi achalasia? Es.sentia.lly, yes. Patients with
achalasia do nOI have heartburn be<:auselhe LES will nOl
open to ilia\\' re.l1ux.

2. Diffuse esophageal spasm/nutcracker esophagus: both hm It·

regular, forceful, painful esophageal contractions that cause inttr·

mittent chest pain. Diagnose with ~p~geal manom:tr)'. Trtat

withca~sand.~

Esophageal Disorders

CROHN DISEASE

Distal ileum. proximal colon
~~
Transmural

Irregular (skip lesions)

From mouth to anus

Obstruction, abdominal pain

Fistulas/abscesses. (obblestOning,
string sign on bariwn x·ray

Slightly increased

No (may make worse)

•
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Patients with either form of inflammatory bowel disease (IBD) may develop uveitis, arthritis, ankfIosirI
spondylitis. erythema nodosum or muJriforme, primlll)' sclerosing cholangitis (more common in ulcerative coli·
tis), failure to thrive or grow (children), anemia of chronic disease, and fever. Both conditions art

treated with some form of 5-ASA (aspirin derivative) with or withom a sulfa drug (e.g.. sulfasalazine)
Corticosteroids and other immunosuppresants are used for severe disease flare-ups.

Although toxic megacolon is classically seen with ulcerative colitis, it also can occur in infectious coli·
tis (especially with Clostridium difficile) or Crohn disease. It may be predpitated by the use of antidi.mh~
medications. PatienlS have high fever, leukocytosis, abdominal pain. severe tenderness, and a vet)'.
laled colon an :I-ray with "thumbprinting" (i.e. ~all thickening with mucosal irregularity). Toxic megacoloo

is an emergency! Start treatment by discontinuing all antidiarrhealmed­

ications; then place the patient on~in~~.

and administer intr£enous_flujgs and antibioticS to cover bOwel llon,- ~

(e.g .. ampicillin or cefazolin), and give steroids (if the cause is mD)~
to surgery if perforation (as indicate~air on x~ray an re
tendern-ess) occurs.

Anteropostenor radiograph from a bMlum
esophagram, demonstratmg the marked
esophageal dilatation with "beaked" narrow­
ing dist.lllly that is chHactenstic of achalOlSia.
Note lucency Wilhin the bHium column. rep­
resenting undigested food. (Counesy of Dr.
Beth WadJer. From Katz OS. Math KR. Groskin
SA (cds): R.idiology~. PhiLJ,dclphi.ll, Han­
ley So:: Belfw;, 1998. With permission.)

Colon aneer risk

Surgery cures bowel disease?

Site oforigin

Thickness of pathology

Progression

Location

Bowel. habits chmge to

Oassic lesions
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Normal sexual function changes in men: longer time to get an erection; increased refractor)' period
(after ejaculation, it takes longer before the patient can have anomer erection); and delayed ejaculation
(the patient may ejaculate only I out of every 3 times he has sex). 1m tenee of suuaJ dtsiR m.
normal and should be investigated. Look for psychiatric (depression) as well as physical causes. M Q­

tions, especially antihypertensives, are notorious culprits.
•

NonmJ. sexu.u function ch;rnges in women: decreased lubrication may require use ofa water-soluble
lubricant; atrophy of clitoris, labia, and vaginal tissues may cause dyspareunia (treat with~
cream); and orgasm may be delayed. Luck of so:ual desire is not normal and should be investigated (psy.
chiatric or physical causes).

Slttp changes in elderly people: the elderly sleep less deeply. wake up more frequently dwing tile
night. and awaken earlier in the morning. They take longer to fall asleep (longer sleep latency) iItd hift
less s e 3. 4 and fa id-e e- 0 em nt REM) sleep.

Depression in the elderly can present as dementia (known as pseudodementio). Look for a history tha
~ ~

would trigger depression (e.g.. loss of a spouse, tenninal or debilitating disease).

Dementi~ affects 1S% of people over age 6S . The most common causes of dementia (in order)"

~...!!-d.iseost.<g~d~'pro&.ressi~$' n$.~fibr.!!!~ t!!l,Bles). multiple ctrebral info.rcts (step-·....ise. risk
factors for stroke), and others (e.g.. HIV, Pick disease).

Only S% of people over the age of 6S live in nursing homes.

More than 90% of hip fractures are associated with falls. Most occur in patients over 70. Decrease thr
risk of falls in the elderly with mobility problems by "fall·proofing" the home (e.g., repair brokea
hand rails or steps and slippery floors, remove items that can be tripped over) and watching for med·
ications that decrease the patient's sense of balance (the classic offenders are sedatives and amicho~.

ergic drugs).

HEMATOLOGY

Anemia

Definition: hemoglobi.n < 12 mg/dJ in women or < 14 mg/dJ in men.

to~ Symptoms include fatigue. dyspnea on exertion, light-headedness, dizziness. syncope, palpitations,
PblV"fi ~c.,.~ ... anglna. and claudication. Signs include tachycardia, pallor (especially of the conjunctival and mucous

t-\..;? membranes), systolic ejection murmurs (from high flow), and signs of the underlying cause (e.g., jaun·
~~ dice in hemolytic anemia, positive stool guaiac in GI bleed).

~ce-~ lmportant clues in the history

1. Medications: many medications can cause anemia through various mechanisms. For eumpk:,
~tth..t!!g~ causes red blood cell (RBC) antibodies and hemolysis.c~ and ~a druf e.tust

hemolysis in patients with glucose-6-phosphate dehydrogenase (G6PD) deficiency,~
causes IEc;galoblastic.ine~a, and ~orampbmi_eol causes~a.

2. Blood loss: trauma, surgery. GI bleed. menstrual blood loss.

3. Chronic diseases: anemia of chronic dise~. seen especially in patients wi.th inflammatory mI
debilitating conditions. such as autoimmune diseases, infections, and cancer. Conditions sudlii
osteoarthritis do nO[ cause anemia ofchronic disease.

4. FOl.D1i1y history: hemophilia, thalassemia, G6PD deficiency, others.

5. AIcoho~ tendency to h.aveyn. fo~. and vir B12 deficiencies as well as GI bleeds.
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(Table contfnutd on next page.)

Malaria. babesiosis
~ =

M~

•ParilSites inside RBCs

Teardrop-shaped RBCs (see figure) Myelofibrosis
~ ~

SMEAR FINDlNG USUAL CAUSE

Lead poisoning

USUAL CAUSE

Hemolytic anemias

Sickle cell anemia

Internal Medicine and Medical Subspecialties

~Bile cells"

Sleps in diagnosing rne cause ofane.mia

(~)<:.Rm'ple!!-b~~oUEtwith differeDljal and RBe indices. First and foremost. the hemoglobin and
hema¥ithlUst be-Delow normal. The mean corpuscular volume (MeV) tells you whether the
anemia is microcytic (MeV < 80), normocytic (MeV = SO-I 00). or macrocytic (Mev> 100).

A.P~k for classic fmdings for an easy diagnosis.

Ioophilic stippling

•
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WytIofibrosis. Red ccU mi~losi.s md ~~~~J with wl~ar_drop" fomls..JflITO",S) are
tbown. (FromHoflbrm~: Non-:TeuliemlCmyelopronreratiVe aTsorilen. In Hoff­
lnadAV, !'ettitJE (OOs): Color ALiu ofOiniul Hematology, 3n1 ed. SI. Louis, Mosby, 2000,
ppH7-258, with permission.)

UIWpJe m}~IoIIllo. Marked rouleuu: fOrYTLltion (i.e.• Hst~d: of COUlSR) is evi­
tImt. (From Hoflbnnd AV. Pettit JE: Myelom~ and rcl~ted conditions. In Hoff­
bnndAV. PellitJE (cds): Color Ad~ofdinia.l. Hematology. Jrd cd. St. louis.
Nasby. 2000. pp 233-246. with pennission.)

d



0R~~~~RI) should @vilhanemia; othenvise.lhe marrow is nO( responding
Ifroperjr" ir lh~increx is very high, consider hemolysis as the cause (the marrow is responding
proper y and is nOI the problem).

Folate/vitounin BI1
deficiency

USUAL CAUSE

Uremia

(Reticu1ocytos]>(consider
hemoly~) -

Target cdls. This patient with liver disease has marked wgel cd! fa·
mation. (From HolIbrand AV. Pettit IE: Aplastic dyserythropoi&C mil
secon<bry anaemias, In HofIbrand AV. Pettil IE (eds): Color Adu ci
Clinical HematOlogy. 3rd ed. St. Louis. Mosby. 2000, pp 107-116.
witb permiSSion.)

Hypersegmented neulropbils

Echinocytes/burr cdls (see figure)--------------
SMEAR FINDING

/ ./
Sdtistocytes. helmet cells.
fragmented RBCs_

(Polychromasia)

CblPnic re.nUfailurc, Pcriphcnl smear reveals crenilled cd1s (~inocytes).m·
cfu~ ~d acmtbocyles (coarse crenated cells). (From HofIbrmi
AV. Penh 1£: Haemolytic anaemia. In HoU6rand Av. Pettit IE (eds): Color Al·
las orCliniCol1 Hematology. 3rd ed. St. Louis, Mosby. 2000, pp 71-84, \lid!
permission.)

Herediwy spherocytosisl
elliptocytOSis

Asplenia/splenic
dysfunction

Sideroblastic anemLi

G6PD deficiency

Thalassemia, liver disease

USUAL CAUSE

Internal Medicine and Medical Subspeciatties

Howell-Jolly bodies

Iron inclusions in
RBCs of bone marrow

Spherocytes. elliptocytes

Target cdls (see figure)

Heinz bodies

SMEAR FINDING



Internal Medicine and Medical Subspecialties

With these three parameters, you can form a reasonable differential diagnosis if the cause is still uncertain.

MACROCYTIC

All ba~e low RI
~ - ..
Folate deficiency

Vitamin B 12 defiency

Medications (n;edlOtrexate, phenytoin)

~rrhosis/liver diseasD

NORMOCYTIC

Nonnol to elC'(Iled RJ
~

Acute blood loss

Hemolytic (multiple causes) ./

Medications (antibody-causing)

Low Rl.........--
Cancer/dysplasia (e.g., myelophthisic)

An~a of chronic disease Ssome)

~
E~(th>yid, p~tary)

Renal failure

Clues to presence ofhemolytic anemia.:elevate~(LDH);elev~(un­
conjugated as well as conjugated if the liver functions properly); j~e;lo~c:bse~th~lobin (seen
with intravascular hemolysis); and positive mobilmogen, bilirubin, or hemoglobin in mine. Only con-

~ ~.r-:----- ....
jugated bilirubin appears in the urine, and hemoglobin appears only when haptoglobin has been satu-
rated, as in brisk intravascular hemolysis.

Microcytic anemias

1, Iron deficiency anemia: the most common cause of anemia in the U.S. Look for low iron or ferritin
level. elevated (otoJ iron-binding copacity (TIBC; also known as ferritin), and low TIBC salUralion. Rarely
patients have a cravin r ice or din ica or P~er-~n~ (esophageal web produc­
ing dysphagia, iron deficiency anemia, and glossitis). Iron de Iciency anemia is common in
women of reproductive age because of menstrual irregularities. To (reat iron deficiency anemia,
correct the underlying cause, if possible, and treat with oral iron supplementation.

.. CASE SCENARIO: A 22-year-old woman with menorrhagia presents with fatigue and has lab
values consistent with iron deficiency anemia. How long should you treat her with iron?
For roughlyP-6 monthS':)

2. Thalassemia. must be differentiated from iron deficiency. Iron levels are normal in thalassemia, and
iron supplementation is contraindicated because it may cause iron overload. Look tor elfV~mo­
globin Az ([3-th~ssemia only) or hemoglobin F ([3-rhalassemia only); larget cells, nucleated RBCs, or
diffuse basophilia on peripheral smears; x~ray of the Skull shOWing "crew-cut" or "hair-an-end"
appearance (see figme); splenomegaly; and family history. Thalassemia is more common in blacks,
Mediterraneans, and Asians. No treatment is required for minor thalasserrtia; patients often are
asymptomatic because they are accustomed to liVing at a lower level of hemoglobin. Thalassemia
major is more dramatic and severe. Treat with transfusions as needed and iron chelatioiJ. therapy to
prevent hemochromatosis. Diagnosis is conf:tr1Tled with l~lobin~trophor.:;.i:.:

.. CASE SCENARIO: If a child is asymptomatic at birth and develops symptoms of anemia
around 6 months ofage, could he or she have thalassemia? Yes. Th!!re are four gene loci for
the alpha chain and only two for tbe beta chain. Patients with at ha- hala Iia m ­
toma 'c at irth or die in utero (due 10 fetal dro ), but patients with bela~thalassemia

(set figure) have no symptoms until they run Out of fetal hemoglobin (usuaUy around~6

months).

UlQ.OCYTIC

HInDalto drvOlal RI
~

1bW.ssemia/hemoglobinopathy

)!;J!.;
!roD deficiency

Skieroblastic

Anemia of chronic disease (some)

lad poisoning



anemia.

Beta-thalassemia major. lateral skull radiograph shows
typi(a\ "hair-on-end" appearam;e, with thinning orrom·
cal bone and expansion ofthe marrow cavity. (From Hoff­
brand AV, Pettil ]E: Genetic disorders of haemoglobin. ill
Hollbrmd AV, Petlit IE (eds): Color Atlas of Clinical
Hematology, 3rd 00. 51. Louis, Mosby. 1000, pp 85-106.
with permission.)
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~~ad ~is.£..~:_c1assical1y seen in children. With acute poisoning. look for vomiting, lItoxill, col­
iCkY'QbdO'iillnGfpam, irritability (aggression, behavioral regression),and~. cerebral ell_
or seizures. Usually poisoning is chronic. The history may include residence in an oldo~
~

building (paim cllips and dust in old buildings may still contain lead) or residence near or famU)"
members who work at a lead-smelting or battery-recycling plant. Lab tests show bosophilic RBCstip­
pIing and elevated free erythrocyte protoporphyrin. Screening is important (see pediatric section)
to prevent neurologic damage. Order serum lead level if lead poisoning is suspected.

r:0Sideroblastic anemia: increased or normal iron and ferritin/TIRe saturation (which distinguishV------..-.........-..---- ~
it from iron deficiency), ~cJ::0mato.e.hilic sti0?~' and the classi~'ringed sideroblast" in the
bone marrow. Sideroblastic anemia may be related to mreJ.o<lysplasia or furore blood dyscrasii.
Manage supportively. In rare cases, the anemia responds to pyridoxine. Do not give iron.

0~em~f...~ diseasu.nay be microcytic or normocytic. Look for diseases that cause chronic
inflammation. Serum iron is low, but so is TlBC (thus, the % saturation may be near normal). Saum
ferritin is elevated becouse ferritin is an acute-phase reactant. Treat the underlying disorder to correct the ane­
mia.@o not give~7.,

Normocytic anemias

1. Acute blood loss: immediately after blood loss, hemoglobin may be normal (takes a few hours 10

re-equilibrate). Look for pale cold skin, tachycardia. and hypotension. Transfuse if indicated, mn
with a normal hemoglobin in the appropriate acute setting.

2. Autoimmune hemolytic anemia has multiple etiologies:~pusLor medications that cause lupus, Uke
procainamide, bydralazine,and isoniazid),~classic ism~a, also penicilljps/cephalosporms/
sulfas and quinidine). leukemia/lymphoma or infection (classic is'lllycoplasma, also Epstein-Ban virus

and syphilis). Coombs ttst,is positive. may have spherocytes due to incomplete macrophage desouetioll.

() S~mochromic):diagnosis based on blood-smear. family history (outosomaldom·
, inant inheritance), splenomegaly.~cf~est. and an increased mean corpuscularbe­

~~()."",tf' moglobin concentration (MCHCj! Treaunerll orten involves splenectomy. Spherocytes also maybe
.A,f-N seen in extravascular hemolysis, but the osmotic fragility test is normal.

4. End-stage renal disease: the kidney makes erythropoietin; give ~rythropoietin to correcl the



Peripheral blood film from a piotiem \\o'lth thrombotic
thtombocytpenic purpura. Fragmented cdls are promi­
nent. PI~telets ~re decre~. This Sl11~r ~lso could be
seen in patients with dissemin~ted inlravOlSCular coagu­
b.tion. hemolytic uremic syndrome, m~ligrt.llli hyper­
tension. prosthetic or pathologic heart valves, or large
hemangiomas. (From Wood ME (ed): Hematology/On­
cology Secrets, 2nd ed. Phlladelphi~. Hanley & Belfus.
1999. with permission.)

2. Hemolysis due to "~cro¥1..Bi!>.e!!!Y"

(e.g., disseminated intravascular coagula­
tion, thrombotic thrombocytopenic ur·
pura [see figure, emolytic uremic syn·
dr~e). Look for s~tocytes an~
fr~ments.,

1. Medtanical heart valves (hemolyze red
blood cells).

«o/l-ll.'Y"D"iILfll6t wJo } {)t't'f•
5~can~is usually idiopathic but may be caused by chemotherapy or radiation, malig­

nan-cy (eSpedally leukemias), benzene. and~ (e.g ..~,ca~e,

ph~ne. s~!ru-.Js. ~e). Look for decreased white bloOd cells and platelets. Treat
by stOpping any pOssThie"""causative medication. Patients may need antithymocyte globulin (ATG)
or bonemOllTOw transplam.

6. Myelophthisic anemia usually is due to myelodysplasia/myelofibrosis or malignant invasion and
destruction of bone marrow (most common cause). Look for marked anisoc tosis (different sizes),
poikilocytosis (different shapes).~udeated RBCS;) g~ an lor biza..rre- . latelets. and
ttardro~hapedRBCs on the periphera smear. A bone marrow biopsy is usually done and may re-
~- -veal no cells ("dry tap"due. to fibrotic marrow in myelofibrosis) or malignant-looking cells.

7. Glucose-6-phosphate dehydrogenase (G6PD) deficiency is an X-linked recessive trait. thus is
clinically seen in males. It is most common in blacks and Mediterranealls. Look for sudden he­
molysis or anemia after expsoure to [ava beans or certain drugs (antimaJarials, salicylates. sulfa drugs)
or after infection. Diagnosis is based on the RBC enzyme assay. Do not perform the assay imme­
diately after hemolysis; you may get a false-negative result. because all of the older RBCs have been
destroyed and the younger RBCs are not affected in many patients. Treat by avoiding precipitating
foods and medications. Discontinue the triggering medication first.

Macrocytic anemias

1. Folate deficiency is classically seen in alcoholics and pregnant women. Rare causes include poor
diet (e.g.. tea and toast). methotrexate. prolon ed lher.a with trimetho rim~amethoxazole.

mticonvulsilnt. ther.apy (es~in). and~n.Check. folate l;;el (se~m or
RBC). Treat With oral folate.

2. Vitamin Btl deficiency is most commonly due to pemiciousanemia (antiparietal cell antibodies) but
also may be due to gastrectomy. terminal ileum resection, diet (strict vegan), chronic pancreatitis
and Diphyllobothrium IOlum (fish tapeworm) infection. Look for neurologic deficiencies (loss of sensation
or position sense. paresthesias. ataxia. spasticity. hyperreflexia, positive Babinski, dementia) and
achlorhydria (no stomach add secretion. elevated stomach pH). Check serum levels of vitamin B11.

A~ usually detennines the etiology.

.. CASE SCENARIO: A 24-year-old woman with

a history of hypothyroidism who eats a nor­
ma.! diet presents with tingling in her legs
and macrocytic anemia with hyperseg.
memed neurrophils. How should she be
treated? Witl(intnmUSCUIar Vitamin BI~in.

jections. usu.tlly given monthly. Dral sup·
plementS annot be: used. because~.
tient ilinOSt surely has pernicious anemia
and QfiDot absorb on'! supplements.

Internal Medicine and Medical Subspeciatties

Other causes ofanunia

be

to
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3. Infections: Closui~, mal~. ba~iS.

CY Hypersplenism: all patients have,splenomegaly; oilier common fmdings U;cJude low pl.tele(S~
~ cell (wac) count.

Tnnsfusions. Different blood components have different indications:

1. W1l~le blood: used only for rapid. massive blood loss or exchange transfusions ~isoning.lhrom­
botic thrombocytopenic pUrpura).

2. Packed RBCs: used instead of whole blood when ilie patient needs a transfusion.

3. Washed RUCs: free of traces of plasma, white blood cells. and platelets. Good for~Cf
and aller ic or reviousl sensitized atients.

4. Platelets: given for s~thrombocyt':penia (usual~y < IO,OOO/IJ.I).

5. Granulocytes: rarely used for neutropenia with sepsis caused by chemotherapy.

6. Fresh frozen plasma (FFP): contains all clotting factorsj used for bleeding diathesis when the pot­

tien[ cannot wait for vitamin K to take effect (e.g., disseminated !.n..travascular coagulation, seVtI!

~,~farin poisoning) or when vitamin K is not effective (liver failure). -. ~

~ 7. Cryoprecipitate: contains fibrinogen andf~8; used in hemophilia, von Willebrand diseN,
'.!Y and disseminated intravascular coa2'ulation.

.. CASE SCENAJUQ: A47-yeu-old ITWl presenlS for.l routine he.a.ldJ. visit. He is OISymptOnutic.
A routine hemoglobin level is 6 mg/dl. How many units of blood should you tnnsfuse?

"[N0nelTn.nsfusion should be Nsed on clinical grounds. Tre.l[ the patient. nOl dJ.e l.lb VolIue.
There is no such dJ.i.ng OIS.l "trigger Vilue" for tn.nSfusion. An OISymptOlll.ltic pOItient ruely

@needs .1 trmsfusion.

The most ~"!!!1.£.n~gl\b~7100d=:r:lr=>DS=~fus""i~o=n~,=..=cn=·~o"'>iyi~ype0 negative blood can be used
to avoid reactions when you cannot waH for blood typing or the blood bank does not have the patienl's
type. Types of transfusion reactions:

~ebrile rea.ction (c£!!!!. fever, and headache/back pain) from antibodiest~

,...2':"Hernolytic reaction (anxiety/discomfort, dyspnea, chest pain. shock. jaundice) from .lntibodies

t~

3. Allergic reaction (urti9Jia, ede~a. di~s. dyspnea/wheezing, anaphylaxis) from reaction 10

component in donor serum.

• If the patient has associated oligUria. eat with rv fluids and diuresis (mannitol or furosemide).

Massive transfusions may res~ bleedin,i,dia~dilu~~;.~niai~
rat (a calcium chelator found in transfused blood; calcium is r uir 0 coa u arion).
l.Q9k for oozing from puncture or rv sites. The patient also may have yperkalemla.

.. CASE SCENAJUO: A 52-yeu-old nun receives a tn.nSfusion for severe anemi.l due tO.l GI
bleed. He de....e1ops chills, fever. and low back pain during the transfusion. What should you
do? The first step is to stop the tr.lnsfusion. Next. lLlve dJ.e l.l.b ched: to male SUR: that no
error or blood mix-up occurred while you monitor dJ.e pati~[ and hiS urine output. .

Disseminated intra.vascular coagulation (Die) most commonly is due top~oro~­

~ (50%).~.~rt.!.~io. (especially head trauma. prostate surgery. and Me
bites). ole usually manifests with bleeding dia esis. Look for the classic oozing or bleeding from pull(1Ift

or IV sites. However, it also may be associated with thrombotic tendencies. Look for prolonged pro­
thrombin time (fJ}. partial thromboplastin time (PT.!J, and bleeding time (§J'); positive D-dimertest;
increased fibrin degradation products; throJ;:!Pocytopenia; decreas~brin; decreased ~ng facto~;

and sc~ecytes. Treat the underlying cause (e.g., ey'acuate the uterus, give antibiotics). Patients may
nee~fusions/FFP or, rarely. heparin (only if thrombosis occurs).
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./ ./ /' / ,.
Eosinophilia may be idiopathic or caused by allergy. eczema. atopy. angioedema. drug reactions. pa'f-'

asitic infections. blood dyscrasias(~. torner syndrome (pulmonary eosinopliilla).
autoimmune diseases. IgA deficiency. and adrenal msuffictencv ../

B.sophilia: think of a.lJergies. neoplasm or blood dyscrasi,;a.

Bleeding problems: the lupus mticoagulmt m,;ay c,;ause ,;a prolonged P1T. but p,;atients have ,;a tendency

lowa.rd thrombosis. Look for associ,;ated lupus. positive test for syphilis (Veneral Dise,;ase Rese<U'ch Lab­
omary or npid plasmin re,;agin test). md/or history of miscarri,;ages. F,;actor V Leyden. thrombin vari­
dIlt. protein C. protein S. and mtithrombin III deficiencies ,;also m,;ay c,;ause dO incredSed tendency to­

wa.rd thrombosis. Treat with anticoagulant therapy to prevent deeE venous thrombosis md pulmonary
embolism.

"'Ootting tests: use P'T for extrinsic system (prolonged by wufrnn). P1T for inuinsic system (prolonged

by heparin). and bleeding time (BT) for platelet functio~

PlATELET
PT PTT BT COUNT RBCCOUNT OTHER

Nonnal High !:!W' Nonnal NormOl.I Autosominal dominant
(look for family history)

Nonnal High Normal Nomul Normal X-linked recessive;
A = low factor 8;
B = low factor 9

High High High Low Normal/low Appropri,;ate history. factor
~ ---

High High JNormal } Normal/low Normal/low Jaundice. normal level of
factor 8; do nOl give
vilamin K (ineffective)

Normal High Normal Normal/low Normal Wald, for thrombocytopenia/
thrombosis

High Nom1al Normal Nonnal Normal Vitamin Kantagonist (factors

~
1.7,9, and 10)

Nonnal Normal

~
Normal Watch for preceding@

Normal Normal Hig Low Hemolysis. eNS syme!£..ms;
~ treat with PJasmapheresis; do

not give platele~ .

Normal Normal Normal Normal Normal Fingernail and gum hemor-
rhages, bone hemorrhages

• prothrombin time. P'IT = partW thromboplastin time. BT = bleeding time. ROC = red blood cell, Die = dissemi-
intravascular coagulation, URI = upper respiratory infection, ITP = idiopathic thrombocylpenic purpura, TIP =
botic thrombocylopenic purpura, CNS = central nervous system.

Thrombocytope.ni,;a may be caused by idiopathic thrombocytopenic purpwa, thrombotic thrombocy­
IOpenic purpur,;a (TIP), hemolytic uremic syndrome. dissemuuted intravascul<U' coagulation. HIV in­

fection. splenic sequestration, heparin (treat by fu'St StOpping heparin), oth~r medications (especially
quinidine and sulf,;a drugs). autoimmune disorders, md alcohol. Bleeding from thrombocylopeni,;a is in

the form ofpe~nose-b1ttds, md~B' I?<> nOI give plalelet transfusions to a patient with TIP
or beparin-associ,;ated throin'bOcvtopenia; IbiS may c,;ause thrombosis!

.. CASE SCENARIO: A 72-year-old man who e.ns "hOI dogs and soda" for every meal com­
plains of bleeding gums and muscle pain. On exml, you nOli~ petechiae and splinter he-
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morrhages under his fingernails. Pl.udelS md cOil~ulil.tion studies are normal. The pio-tient
takes no mediations. Wh.u does the patient have? Vitamin Cdd'idency (scurvy). Treat wim
ou.! vitamin C and diet counseling.

"IV Infection and AIDS

Initial seroconversion may present as a mononucleosis-type syndrome (fever, malaise, pharyngitis,
of rash, lymphadenopathy). Keep in the back of your mind as a differential diagnosis for any sore WQ,l!

or Epstein-Barr virus (EBV)-type presentation.

.. CASE SCENARIO: How do you make the diagnosis of HIV infection? First order an enzyme­
linked immunosorbent a5s,ay~: positive results should be confirmed with a~n
~. Do all tests before you tdl the patient anything!

.. CASE SCENARJO: How long does it take for the HIV test to become jtive once iI.

COntracts the virus~ Gener~y, iI t eut Ie 1 anllifor antibodies to develop. Ifa patient
presents benuse ofspeciflc recem risk-tilln behavior and wanLS lesting, you should relest
the tient in 6 on - the initial test is negative.

other HIV/ AIDS CASE SCENARIOS:

~ce the diagnosis of HIVinfection is made, how often should ou check the CD4 coum~E\'tr)'

~~onthS) -• When should you stan amiretroviral therapy? When the CD4 count falls below SOQ/mml (01'
sooner!). ~ .

• When should you start prophylaxis for ~r!tis carinii E!!e~onia (PCP) ~ When the CD4 COlllll
i!...< 20QLmm3. What drug should you give for PCP prophyliXis? Trlmethoprim-sulfamethoxawk1

(T!iPj'~h.~P~ or pt>Etami~(2nd~: agent).

• When should you start prophylaxis forM~tion (MAl)? When the CD4 count
iS~.

• What drug should you use for MAl prophylaxis? Azithromycin, clarithromycin, or ri~.

• Below whal CD4 count is a person with HIV said to have AIDS even ifhe or she is asymptomatic~

BelowQ;oo/mm9

• What is the only li.ve vaccine given to HIV-positive patients? Measles, mumps, and rubella (MMR).

• What are the two classic malignances in patients with AIDS?K~ and no~kin
I~ (especially primary QJS B-ceU lymphomas).

• AIDS plus a positive India ink preparation of the cerebrospinal fluid indicates what infeaion~- .
C~.

• AIDS plus ring-enhancing lesions in the brain indicates which infection? Toxoplasma or2
tiWeosis (Taalia solium).

mv sequelae include wasting syndrome (progressive weight loss), dementia, peripheral neuropathies,
lhrombocytopenia, and loss ofdelayed hypersensitivity (type IV) on skin testing (also known as anergy).
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In my patient with AIDS and pneumorud, think ofPCP pneumonia ftrst (although community-acquired
pneumonia is more common). Look for severe hypoxia with nannal x-ray or diff~. biiatuaI mtmlitiaI
~ Usually !.he patient has oil dry.n~ugh.------- "...-- -- ... - .-

You may be able to detect PCP with silver stains (Wright·Giernsa. Gi~, or melhena.m.ine silver) af­
terindu~; if not, b~h~o'pY with b,ronch,2al':,eolar lavag~and b,tush bio£sy can be used to
mak;-U;e diagnosis. In the correct clinical setting. patients often acenceated empirically ...vithou( secur­
ing a diagnosis.

Any adult patient with~h should raise suspicion of HIV, leukemia, or diabetes and any young adult
who presents with herpes zoster should raise suspicion of HIV.

To prevent HIV transmission to infants. give zicigvudine (AZT) to HIV-positive women during the last
trimester ofpregnanc:x. Give the infant AZT for 6 weeks after delivery. TillS protocol reduces the trans­
mission rate from approximately 25% to 8%. The infant ma lave a siUve HIV test for 6-12 months
because ofmaternal antibodies. Use PeR to detecrHlV irecd . Recent studies indical;lha7cesarean s;;'
cion may reduce transmission.

Hypersensitivity Reactions

1. Type I: anaphylactic. Due to prefonned IgE antibodies that cause release of vasoactive antines
(e.g., histamine, leukolrienes) from mast celIs and basophils. Examples are anophyla.ris (bee stings,
food~~uts and shellfish], medications [especially penicillin and sulfa drugs],
rubber glove allergy). atopy. hay {tva. urticaria. allergic rhinitis, and some fonns of asthma.

• WiLh chronic type I hypersensitivity (atopy. some forms of asthma. alJergic rhinitis). look for
eosinophilia. elevated IgE levels. family history. and seasonal exacerbations. Patients also may have
allergic "shiners" (bilateral infrarorbital edema) and a rransverse...nasal crease (from fTequent
nose rubbing). Pale. bluish, edematous nasal turbinales with many eosinophils in clear, watery
nasal secretions are also classic.

• Treat acute reactions immediately by securin the airwa . if needed. Laryngeal edema may prevent
intubation. in which case a cricothyrotomy should be performed. GivS!li~e.hrine. Steroids are
sometimes given for severe reactions (choose only ifother options are not present).

• Watch for £! ester~ i~tor lcom..plemenr) deficien9' as a cause forh~ry an£.ioedema. Patients
have diffuse swellingoflip;;. eyelids. and possibly Lhe airway. unrelated to any allergen e.xpo~
sure. The disorder is inheritied in an ~ma!.dornin!Dt pattern; look for family history. S!
complement levels are low. Tr~l acutely like anaphylaxis. Androgens are---used for long-tenn
treatment to incre.ueliver. production ofC1 esterase :inhibitor.

.. CASE SCENAJUO: Wh~1 drug should be ~voided in patiems with asthnu md nu.l polyps?
Aspirin, which m~)' precipilate a severe: ~sthm.nic ~ttack.

~ CASE SCENAJUO: Whal can be done if you suspect m ~Ierg)' bUI are nOI sure: of the trigger?
Skin testing._ -

2. Type n: cytotoxic. Due 10 p're-fonned IgG and liM which react wilh antigen and cause secondary
inflammation. Examples are au~un..!Eemo.b:t!can~a (classic causes are methyldopa or penicillin I
s~as) or other cytopenias caused by antibodies (e.g.. lJ!). tr~ion t,eaetions. erythr~lastosis

fetalis (Rh inoompatibilLty), Goodposnu>syndrome (watch for ilnear immunofluorescence on kidney
~,myas~nia gravis, Graves d~se. pernic~anemia. pe;;!phigus, and hypera~ trans­
planuejection ~as soon as the anastomosis is made at transplant surgery, the transplanted organ
deteriorates in front of your eyes)

.. CASE SCENARIO: What test can be used to screen for suspected antibody-mediated he­
molytic anemia?The~
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Empirical therapy while awaiting culture and sensitivity results:

(Table continllM on IltXt page.)

Erythromycin

Fluoroquinolone (e.g., levofJoxacin)

Vancomycin + aminoglycoside

va~}.

S~~n

Cefotaxime, chloramphenicol-

OTHER CHOICES

Trimernoprim-sulfamethoxazole, nitrofurantoin,
amoxicillin, qw)!plones

~moxicillin, erythromycin

Thjrd-gcneration cephalosp?rin, azithromy~

M:crolide antibiotic. doxycycline

Antisraphylococcal penicillin (e.g., didoxaci1Un.
methicillin); vancomycin

Antistaphylococcal penicillin (covers both)

Ampicillin + arrllnoglycoside, third-generation
Cephalospozin

Third-generation cephalosporin or meropenem
+ vancomycin +dexamethisone

Third-,2,ener...etion IJ:I!idllin/cerhal~rin +
ami~IYCOSide, im~nem

Antistaehylococcal penicillin, v~comycin
Ce~one, f1uoroquinolone, spectinomycin

Antistaphylococcal penicjl!jn (or vancomycin)
+ aminoglycoside .......

EMPIRICAL ANTIBIOTICSMAIN ORGANJSM(S)

Eschuichio coli

Virus, Ho~ophilus inflllrnloe. MoraxeJlo spp.

Streptococcus pneIJmonioe, H. inflllenzoe

Mycoplasma, Chlamydia spp.

Stophylococcus aureus, Solmondla spp.

Gram-negative organisms,
streptococci. staphylococci

S. allrtus
Gonococci

Staphylococci. streptococci

Streptococci. staphylococci

Streptococci B, E. coli, Listuio spp.

S. pntumonioe, Neissaio mmingitidis*

ANTIBIOTIC

Pe~illin. cephazolj..n

Third-generation cephalosporin. f1uoroquinolone

Penic~ or ampicillin +aminoglycoside

Antistaphylococcal penicillin (e.g. methicillin)
~

Ceflriaxone or f1uoroquinolone------Penicillin/ampicilli~

Empirical antibiotics of choice for different organisms:

3. Type III: immune complex-mediated. Due toan~s that usually are de­
posited in blood vessels and cause an inflammatory response. Examples are serum sickness,lupus and
other autoimmune disorders, chronic~atitis, cryoglo~emia, anc.(8tomer@ojifI)liiIillr

4, Type IV: cell-mediated (delayed), Due to sensitized T lymphocytes that release inflammatory me·
diators. Examples include the purified protein derivative (PPD) tuberculosis skin test, contoci dermatitis (es·
pecially po~y, nickel earrings, co~, and topical medications), chronic transplant rejec.
tion, and granulomatous diseases (e.g., sarcoidosis).

ORGANISM*

seps~

Meningi~child/adult)

Cellulitis.....

Meningitisjneonate)

Septic arthritis'
/

Endocar3JtiS

Bronchitis

Pneumon~c1assic)

Pneumoni:,..(atypical)

Osteomyelitis
~

*H. influatzae type b is no longer as common a cause ofmenmgitis in children because of widespread vaccination. In a child
with no history of immunization, H. influenzae is the most likely cause of meningitis.

'Think ofstaphylococci if the patient is monogamous or not sexually active. Think ofgonorrhea for younger adults who are
sexually active.

CONDITION

Streptococci A or B

S. pntumoniay

Emerococci/

Staphylococci

Gonococcil

Meningococci

INFECTIOUS DISEASE



Tuberculosis therapy:

Streptococcal and Staphylococcal Infections

OTIlER CHOICES

Ampicillin

Aztreonam. imipe.nern

Clindamyc~

Doxycycline

Doxycycline

Erythromycin, fluoroquinolone

Erythromycin, amo~n

None

Isoniazid (INH) for 3 mo

INH for 6-12 months

INH/rlfampin/pyr.l7.i.namide for 2 mo, then
INH/rifampin for 'I- rna

T.....TMENT
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ANTIBIOnC

Second- or third- eDen-tion ce h;L\os rin

Aptipseudomonal penicillin + aminoglycoside

Metronidazole

Erythromycin, azithromycin

Penicillin

Doxycycline. azithromycin

Ceftriaxone, doxycycline

Important Tb points

1. Jfthe patient is noncompliant, directly observed the.rapy (someone watches the patient take med­
ications every day) is recommended.

2. Watch for liver dysfunction in £.alients on therapy.

3. Consider supplementation with viQrnin B6 (pyridoxine) for patients on JNH. or watch for signs
of deAdency.

4.~ an.in.9"e~~oblem and requires the addition of streptomycin or
~ti1.!ensitivitiesknO\VIl.

Q1NtCAL SlTI'ING IFlNDINGS

Skin infections often occur after a break in the skin due to trauma, scabies. or insect bite. Watch for de­
velopmem of poslstreptococcal glomerulonephritis.

1. Impetigo: maculopapules to vesicopustules or bullae to honey-colorrd. crustrd le:siom:. Staphylococd
are a more common cause than streptococci. DefInitely think ~f staphylococd if a furuncle or car­
buncle is present; if glomerulonephritis develops, think of streptococci. Impetigo is contagious:
look for sick comacts. Treat empirically with antistaphylococcal enicillin (e.g., dicloxacillin) to
c;ver bOth organisms.
~

2. Erysipelas: a superficial cellulitis llm is red, shiny, swollen. and lender. It may be assodated with
vesicles or bullae, fever, and lymphadenopathy.

'Always use culture sensitivities to guide therapy once available.

lWIth genital infections. always treat for presumed Cblamydia coinfection withaZ~lo~le.

~
~W'
~5PP.

.........yp.
r.,..,. poU;d~

0IIlIIydia: sPIV'

t~disease/

I &p.d OlduIt with negOltive PPD test

~ child < 5 years old with negative PPD lest

Impbrluis for PPD convenion (negative 10 positive). no active disease

AcuIe pulmonary disease/positive culture

tJIIID :0 purified protein derivative.

•



Internal Medicine and Medical Subspecialties

3. Cellulitis: involves subcutaneous tissues (deeper than erysipelas). Streptoccoc:!..are the most com·
~on cause. but staphylococci a.lso may be implicated. Treat empirically with amistaphylococal
penicillin or vancomycin to cover both. Othe.r causes:

•~. (diabetic patients with foot ulcers. burns, severe trauma): treat with brO.l.d­
spectrum, "big~gun" antibiotics.

• ~frdla muJtq(ioo (after dog/cat bites): [feat with ~~cill~.
~-

• Vibriv3llniflClY (fishe.nnen or other Sdlt-water exposure): treat with tetracycline..
4. Ne.crotizing fasciitis: progression of cellulitis to necrosis and gangrene. crepitus, and sYStmllC

toxicity (tachycardia, fever. hypotension). Multiple orgIDisms (aerobes and anaerobes) o(ttll

a.re involved. Treat with intravenous fluids. debridement, and broad-speetOlID "big-g~·

antibiotics.

Endometritis and puerpera.l fever usually result from streptococcal infection and cause postpmum

fever and uterine tenderness. Treat \vith ~oxicillin/;unpicillin.

Stt9';tococcus virid~: causes subacute endocarditis and d7m.u...~ (Smplococcus mutans).

Enterococcus (amills: nonnal bowel nora; causes endocarditis, urinary tract infection. and sepsis.

Sttt'ptOCOCCUS pnt'UIDoniat': common cause of pneumonia, otitis media. meningitis, sinusitis, and sepsis.

Staphylococcus aurt'US is a common cause of abscess (especially in the breast after breast-feeding or in tilt
skin after a furuncle), endocarditis (especially in drug users), osteomyelitis (most common cause), sqti
arthritis, food poisoning (prefonned tOxin), [oxic shock ~drome (preformed toxin; classically a wormn

~

who leaves tampon in place too long and develops hypotension. fever. and rash that des uamates; Stt

figure). sca.l.4ei.s~ syndrome pr orme toxin, a eets younger children who often start with ~­

P..s!iZ>, the'(; de;juamate). impetigo. cellulitis, wound infections, pneumonia (often forms lung
abscess/empyema), and furuncle/carbuncle. Health care workers who are chronic nasal carriers rna)'
cause nosocomial infections; treat carriers with antibiotics. Trea.t patients with antistaphylococcal peni.
ollin or vancomycin; abscesses require surgical drainage.

Skin dcsquOlf1'U,tion seconduy to loxic shod: S)ll>
drome. (From Cunha RA.: lnferoous DUusc
Purls. Philadelphia. H.mley &r: Bdfus, 1m. 'lith
permi.$Sion.)

S~,!'2!S e..eid~di£ cau~ fV catheter infections, infections ofprosthetic implants ~e.an vah'es, ru­
cular grafts). and~. Treat empiricaIly \vitll antistaphylococca1 penicillin or vancomy~.

Staphrl~2G1!gphl:!!.-ms:causes~. -., (..p.-th to
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Miscellaneous Infections

Endocarditis can either be acute (fulminant, most commonly caused by S. dUrtuS) or subacute (insidious
ODSet. most commonly caused by viridans streptococci). Look for general signs of infection (e.g., fever,
Ia.chycardia, malaise) plus om-onset heart murmur, embolic phenomena (stroke and oilier infarcts). Osla
nodes (painful palpable nodules on tips of ftngers), Roth spots (round retinal hemorrhages WiUl white
centers), ]a.neway lesions (nonlender, erythematous lesions on palms and sales), splinter hemorrhages (small,

asymptomatic linear hemorrhages under the nails) and septic shock (more dramatic with acute than sub­
acute disease). The diagnosis is made by blood cuhW"es, and empiric ueaunem is begun with wide­
spectrum antibiotics (to cover steep and staph species) until culture results are known.

• People more likely to be affected include IV drug abusers (who classically develop right-sided.
valve lesions), patients with abnormal heart valves (prosthetic valves, rheumatic valvular disease,

congenital heart defects) and postoperative patients (especially after genitourinary, gastroin­
testinal. or dental surgery: thus the need for prophylaxis in susceptible people) .

.. CASE SCENARIO: If a patient has a secu2.<!!!.!'!1!l~1 se~rect..Cthe more common type)
o~ do you neW to give endocarditis prophylaxis@Tb.t....exCf:ption
is patienlS with mitnl vilve prolapse who have an audible munnur (uncommon); such p.1­

tienlS should rKeive prophylaxis.

Rabies usually is due to bites from~. sk~, rac~ns, or fo~ in the.Q:§.(vaccination has elimi­
nated dog rabies). The incubation period is usually around 1-2 months. 1'TieClassic symptoms are hy-

drophobia and CNS signs~ After a bite, several steps sho~u~l=d=b~e:..::ta=k=e~n~, --:- -,

1. Local wound treatment. deanse thoroughly with soap, andldo not cauterize or suture the wound]

2. Observe the animal. If possible. capture and observe a dog or cal to see ifit develops rabies. If a wild

animal (bats. skunks. raccoons. faxes) is caught. it should be killed and tissue examined. for rabies.

3. Prophylaxis and vaccination with ra i e obulin and rabies vaccine;

• If a captured or killed animal has rabies, definitely give prophylaxis and vaccinate.

• If a wild animal (bats, skunks, raccoons, and foxes only) bites and escapes, give prophylaxis and
vaccine.

• If a dog or cat bites and escapes. do not give prophylaxis or vaccine unless the animal acted.
srrangely and/or bit the patient without provocation and rabies is prevalent in the area (very rare).

• Do not give prophylaxis or vaccine for bites by a rabbilor rodent (rats, mice. squirrels. chipmunks).

Syphilis:~ with Venereal Disease Research Laboratory (VORl) or rapid plasmin reagin (RPR) test.

If the result is positive,~with the fluorescent treponema! antibody. absorbed test (FTA-ABS) or
the microhemagglutination-Treponemo pallidum test (MHA-TP). T. palJidum can be seen with darkfield mi­
croscopy but not with Gram stain. Screen aU pregnant women with VDRl/RPR. Treat with penicillin;
use erythromycin in penicillin-aUergic patients. Three stages are listed below:

1. Primary: look for painless chancre (typically appears as a superficial ulcer with indurated. raised
edges and a yellow base) that resolves on its own within 8 weeks.

2. Secondary: roughly 6 weeks to 18 months after infection. Look for ~ata,~­

l2~esp~cial1y involving the palms of the hands and soles of the feet), and..b'~­

~ (see figure). Behveen secondary and tertiary stages is me latent phose, in which the
disease is quiet and asymptomatic.

3. Tertiary: occurs years after initial infection. Look~ (granulomas in many different or­

gans), neurologic symptoms and signs (neurosyphilis. Argyll Robertson pupil, dementia. paresis.
-~--- -tabes dorsalis. Charcot joints). and/or ~oracicaortic aneurysm~See gynecology section for other

sexua1rYua~smissable diseases.



Syphiloderm of se(;ondary syphilis. A, Hyperpigmented macules of secondary syphilis. nle patient initi.uly pre­
sentcd with a gcnital uker thaI was treated .IS chancroid. Note the strong similarity of U1l2 lcsiosn to pityriolSiS
rosea. B, Chaucteristic p.1pulosqllamous lesions of secondary syphilis on the palm. (From Fiup.urid FE, Ading
Jl: Dermatology Seaets, Philadelphia. H.1nley & aelfus, 1996, with permission.)

B

~ CASE SCENAJUO: What is the classic disease that can cause a f~-positive resuh on the VORl

orRPRtest?~.

Classic case scenarios and word associ.ations

• Elderly person with community-acquired, typical pneumonia: S. pneumoniae.-• Child with community-acquired, typical pneumonia: H. infJualZoe.

• Lung infection in a patient with c~s~£.r.br~s:~dom,.2'lasspp., S. au!.etJS.

• Atypical pneumonia in a college studall
Mycoplasma spp. '(posi~tinin
titer), Chlamydia spp.-

• L~ng infection in a child younger than I
year: respiratory syncytial virus (RSV).

• LWlg infection in a person with ~S:
Pneumocystis ClIrinii.

• Patient stuck with a thorn or gardening:
,rothrix schmltii (see figure). Treal \\im

~etocon.azol~

• Aplastic crisis in sickle cell disease/othtr
hemogJobinopathy:q>arvovirus BIV

• Sepsis after splenectomy (or autosplenet·
t~~y in sickle cel'Td'ise'a'se): S. pntIitTIOiliat,
H. infJuenzoe, N. meningitidis (encapsulated
o"rganisms).

Internal Medicine and Medical Subspecialties

Sporotrichosis. Spofothru Sl"bmcbi is a dimorphic fungus lhal dassiQJly spre;ods vii
lhe lymphatiCS ind Coin lead to Ies:ion deve10pmem in a Uneu manner oIlong the
lympholtic drailuge pathway of the limb, as shown, (From dll Vivier A. Tropical
infections or the skin. [n Atlas or Cllnical Dermoltology. 3N ed. New York,
Churchill livingstone, 2002. pp 3+3-365. with permiSSion.)
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v~.

• Cellulitis from cat or dog bites:P~ (some physicians treat cat and dog bites with
prophylactic ampidlljn).

• Slaughterhouse worker )vith~: Brucella sl?P.

• Pneu~onia after being in a hotel or nea! air conditioner or water tower: LegioodJa pneumophila (treat
with@zithiomycinf')

• B~wound infection with blue~greencolor: Pseudomonas spp. (5. aurM also is common but is nOt
associated \vim a blue-green color).

St3.in.ing hints: gram-positive organisms are blue/purple, and gram-negative organisms are redJas see.n
on a slide).

• Gram-positive cocci in chain.§.. = ~ci.

• Gnm~positive cocci in~rs = s~ci.

• Gram-positive cocci in pairs (diplococci) = 5. em,0niae.

• Gram-negative coccobacilli (small rods) = H~philus~.

• Gram-negative diplococci = Neisseria spp. (uremr~s, septic arthriys. menj!1gitis) or Moraxdla spp.

(lu!)gs, ~uSitiS).

• Gram-negative rod iliat is plwnp and has thick capsule("~~~)= K1~a spp.

• Gram-positive rods that fonn spores = Clostridium, BaciUus spp. (food poisoning from reheated rice).

• Pse~ae = Candida ,!pp.

• Acid-fast organisms = Mycooocluium, Nocardia spp.
r- ...--
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Posltin~ lndi~ ink prepu;ltion of lht cerebrosj>i.W.lllwd ID I

piliem with Ofplococcal meningitis. NOl:e the roundJDg ci
the yeast. which is dassic.illy budding. (From Cunlu SA In·
fectious Dise~se Pearls. Phil~delphia. Hanley & Belfus. 1999,
with permission.)

• Spirochete = T~lI,l.g'tospjra spp. (both seen only on darkfield microscopy), B.£!:!diG spp. (~
with regular light microscope). ~ •

• Gram-positive with sulfur granules = Actinomyces spp. (pelviC inflammatory dise4Se in women

who use intrauterine devices: rare cause of neck mass or cervical adenitis).

• ~ilver-stainin2 = Pneumocystis carinij and cat-scratch disease

• Positive-India ink preparation (With thick capsule) = Cryptococcus spp. (see figure)- .

Look for a progressive rise in creatinine and blood una nirrogen (BUN), metabolic acidosis, hyperkalemia,.md
hypervolemia (pulmonary rales, elevat'ed jugular venous pressure, dilutional hyponatremia, periphenJ
edema). Three categories to think about:

1. Prerenal (most common): hypovolemia (dehydration, hemorrhage), cardiacl"pllmp" fiilure,
r':,llovascular hypertension. Look for BUN:crelltinine ratio> 15 or 2Q. Patients have signs of hypo­
volemia (e.g., tachycardia, weak pulse) or congestive heart failure. Give intravenous flUids rod/OJ
blood (if needed) for hypovolemia, d~weti~.-<e.g., furosemide) for faih!.re. Other causes ilt~
~treat the sepsis and give~ids)andIi~ (hepatorenal syndrome; treat SU~\'elr)'

.. CASE SCENAJUO: A 45-year-old man has a massive heart auack and develops renal failure.
How may the two conditions be related? If the massive heart attack caused heart failure (not
uncommon), it would prevent adequate perfusion orlhe kidneys and cause prerenal bd­
ney failure. Digitalis/dobuQmine and diuretics m~y reverse the renal failure by Q~)Iimizjn2

cardiac function. -

2. Postrena.l: the classic cause is benign prostatic h)'J!fllIOphy (BP!!). Watch [or a man over 50 with symp­
toms of BPH (hesitancy, dribbling) and anuria; hydronephrosis is seen bilaterally on ultrasound.
Treat witb catl1eterization (suprapubic catheterization ifneeded) to relieve the obstruction and pre·
vent further renal damage. Then consider swgery (transurethral resection of the prostate [TURPD.

.. CASE SCENAJUO: A patient has urolithiasis and acute renal failure with no history of kidney
disease. How did the stone cause renal failure? It probably did not-unless the patient had
bilateral SlOnes or a bladder neck Slone. A unilateral ureteral stone does not usually cause
failure, beeau~ the other kidney. jf normal. piCks up the slack.

Acute Renal Failure

NEPHROLOGY
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3. Renal:a~ is the most common type. Examples of renal causes:

•~ be careful in p~tients with diabetes and/or renal disease, as you may precipitate re­
nal failure. Consider p~-hydrating patient with IV fluids if contrast is needed.

• ~w eath~..tosw':•.Jook for malar rash, arthritis. and other typical features. Renal failure is
a major cawe of morbidity and mortality in patients with lupus.

• ~cluonic NSAID use can cause JXIpiIJarr,peaosis or acut.e tubular necrosis.
Other implicated drugs include cyclosporine, aminoglycosides, and methicilUn.

•~e: due to antiglomerular basement membrane antibodies (linear immuno­
Ouousana pallan on renal biopsy). which also react with the lungs. Look for a young man with
hemoptysis. dyspnea, and renal failure. Treat with steroids and/or cyclophosphamide.

•~ also has lung and kidney involvement. Look for sinondSOl involvemml
(bloody nose. nasal perforation. sinusitis) or hemoptysis and pleurisy as presenting symptoms.
Patients have positive antineu[T()philic eytoplasmicanlibody (ANCA) titer. Treat wim cyclophosphamide.

• t;ilo~.2nephri&s: prOtotype is poststreptococcal disease; usually seen in children with a his­
tory of upper respiratory infection or streptococcal infection 1~3 weeks earlier. They present
with ed~a. hypervol':!Jlia, hyper~ion. and hema~a/oliguria.Rae costs on urinalysis clinch
the diagnosis. Treat supportively.

.. CASE SCENARIO: AI2-year-old man c.omes into the emergency room with nausea and mus­
cle pain after running a marathon in hOI weather. His creatinine and BUN are very high.
but he has no history of renal failure. What is the cause of rena! failure? What lab value goes
with this condition? Rhabdomyolysis, which can result frOm strenuous exercise (e.g ..
marathon). a~l. b~ or muscle trauma, heat stroke. or neuroleptic malignant syn­
drome. Muscle breaks down and plugs up Ihe renal nItration system. look for very high
l~ of arGOne phosphokinase (CPI) or a~tine kinase (el). Patients also may have myoglo­
binuria. Treat with hydration and diuretics.-

In all cases of acute renal failure. E!!aJy~ay be required. Indications for dialysis include ~mk en-
cephalopathy. pericarditis, severe metabolic acidosis (roughly, pH < 7.25). heart failure. and hyPerkalemia
severe enough 10 cause an arrhythmia.

Chronic Renal Failure

Basically, any of me disorders that cause acute renal failure can cause chronic renal failure (CRF) if the in­

sult is severe or prolonged. Most cases of CRF are due to diabetes (number-one cause) or hypetmsion (many
patients have bolh). Another fairly cornmon cause is pqlycystic kidney disease. Look for multiple cysts in

the kidney. family history (usually autosomal dominanl; the autosomal recessive form presents in children).
hypertension. hematuria, palpable renal masses, berry aneurysms in the circle ofWillis. and CYSts in the liver.

Merabolic derangttne.nts due to CRF

1. Azotemia (high BUN/creatinine levels)

~. Metabolic acidosis

/' Hyperkalemia

.Jr. Fluid retention (can cause hypertension. edema. heart failure, and puhnonary edema)
~ - -

5. H Icemia/hyperphospharemia (impaired vitamin 0 production; bone loss leads to renal
osleodystrop y),

6. Anemia due to lack oferythropoietin (s~thetic erythrQpojetin may be given to correct me disorder)

-") 7. ~orexia. nausea. and vomiting (froT build-Up of toxins)

...-I 8. eNS disturbances (mental status changes and even convulsions or coma from toxin build-up)
~
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Urinary Tract Infection

A ,md B. Pyelonephnlis. The rigbt kidney is swollal. ;md tbere Me multiple wedge-sh.1ped ueu of deawcd
parenchym;l] enhancement. (from Kal2 OS, Math KR. Groskin SA (eels): R.J.diology SecretS. Ph.il.adelphia, HMIlcy Ie
Bclfus, 1998, P 187. with pennission.)

.. CASE SCENARIO: An asymptom'llic 40-year old quadriplegiC man with an indwelling uri­
nU)' catheter has 3+ bacteria and I+ WBCs in his urine on a routine urin;l]ysis. Should you
treat him~AsymptomatiC bacteriuria is Dot treated, especially in chronic.ally c.lthel~~
ized paljeul.S, who develop colonization an<\. almost always have bacleria in the urine.

yBleeding (due to disordered plateEt f~~tion)

10. Uremic pericarditis (friction rub may be heard on physical exam)-11. Skin pigm~tion and pnlr~skin turns yellowish brown and itches due to metabolic brprod!!,etS)

12. Increa.se<hiUsceptibility to infection (due to impaired cellular i~unity)

Treatment: r~,•.i!i!lysis, wat~ns (rem?ved duringjiaiysiS). p~sphate restriaioo
and phos I . rs calcitun carbonate), erythropoietin, and control of hypertension. The only curt

i renal tramp am • - -

Urinary tract infections (UTIs) in adults are much more common in women (by a 10-20: I ratio). M05l

are caused by Esch~richill coli; other enteric organisms also may be implicated. Look for urinary urgency, dy.
suria, suprapUbic or low back pain, and low-grade fever. The gold standard for diagnosis is urine culture. At
the least, get a mid·stream sample; a catheterized sample or suprapubic tap is best (though rarely indio

cated in uncomplicated cases). Urinalysis shows whi~lood cells, bacter3. posi,9.ve 1t:Uk~ tsttrllSt,

andlor positive ~tritt, Treat with trimethoprinl/ sulfamethoxazole, amoxicillin, nitrofurantoin. or fll'Sl­
generation cephalosporin for 5-10 days.

• Some women get recurrent UTIs related to sexual activity and can be given antibiotics to takeE:
ter intercourse.

• Conditions that promote urinary stasis (enlarged prostate, pregnancy, stones, neurogenic bb.d­
dec, vesicoureteral reflux) or bacterial colonization (indwelling catheter, fecal incontinence, sur­
gical instrumentation) predispose to un. They also predispose to ascending UTI (pye.lonephri·
tis) and bacteremia/sepsis.

• Pyelonephritis (see figure) is also usually due to~The hallmark on physical exam~
tovertebral angle tenderness with high fevers and shaking chills. Get blood and urine cultures. M05l
patients Should be admitted to the hospital for inpatient treatment with intravenous antibiotiG.
If the patient does not improve within 48 72 hours, consider a cr scan to look for a renal 0I.b­

~. which may need surgical drainage.
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PancytOpenia (blesd-ing, f9er, an?mia), radiation therapY. ~n
syndrome

Pancyt0pen!,a (bleeding, fever. anemia), A~ods, disseminated
intravascular coagulation

WBC count> 50,000, Philadelphia chromosome~lastcrisis, ]
splenomegaly -.
Male gender, lymphadenopathy, lymphocytosis, in~,~mudgecellS;>
splenomegaly
Blood smear wim hilir-Iike. projections, se,lenomegOlly

Plague-like, itchy skin rilSh that does not im rove with tre em, blood
smear with eeiebrifonn DU utt ce s Pautrier absc~ssesjn -
eei~~is Jsee fi~) •

WHAT TO LOOK FOR IN CASE DESCRIPTION/BUZZ WORDS

30-50 yr

~
> SO yr

Children (peak
at 3::::5 yr)

>!O XI

AGE

> SO yr-

Blood dyscrasias:

Acme lymphoblastiC
ltuktmi;l (@

AcUie myelogenous
leukemiOi (..w4
Olronie myelogenous
I<uk<nti' (WL)
O!ronic lymphocytic
kukemia (Q:!,)

~. etU~ukslJ!ia

~es/.
syn me

..~ fungOides-Siury syndrome. Abnomul cells in the peripheral blood
db dw-w.erisric cerebrifonn nuclei .wd semi cytOpbsm (Lt., "bun" celli)
~ cbssic.. (From Hoflbnnd AV, Pettit JE: CllJOnic lymphoid leUbt:mW. In
Hoftbrmd AV. hllit JE (ros): Color ALIas of dinical Hematology, 3Td ed. St.
Louis. Mosby. 2000, PP 177-190. \Vim pe;nnission.)

m,

(Table COntinued on nexl fllIlJf.)

.. CASE SCENARIO: On Ol routine urinalysis, Ol pregnOlnt WOmOlJl hilS 3+ wcteriOl on a mid-streOlffi
urine SoUIlple. She is ilSymptomatic rod OIfebole. should you treOlt her? Yes. As m tomatie
bOlcteriuria bOIs a high risk of progression to pyelonephritis in pregnancy. Us amoxicillin.

Nephrotic syndrome: proteinuria (> 3.5 gm/day), hypoalbuminemia, edema (the classic example is
morning periorbital edema), and hyperlipidemia/lipiduria. In children, nephrotic syndrome usually is
due to minimal change distast (see loss of podocyte foot processes on decuon microscopy), which is of­
ten postinfectious. Measure a 24-hour urine protein to clinch the diagnosis. Treat with steroids. c.auses
in adults include dia~tes, hepa~is B, amyl~osis, lue.us, and dr~gs (gold. penicillamine, captopril).

Nephritic syndrome: olig~, azot~a (rising BUN/creatinine). hyperte~, and hern;J.Uria. Some
proteinuria may be present, but not in the nephrotic rang~SyndrOmeclassically is due to post 4

streptococcal glomerulonephritis. Patients classically hay C casu a sign of glomerulonephritis).

Other Conditions

ONCOLOGY



I. Lung

2. Bre.lSt

3. Colon

I. Lung

2. Prostate

3. Colon

NAU

OVERALL HIGHfST MOllTAUTY RATE

WHAT TO LOOK FOR IN CASE DESCRIPTION/BUZZ WORDS

Associated with Epstein-Bur virus (in Africa)

HN/AIDS

HTIV-I is one cause.

Reed-Sternberg cells. cervica1lymhadenopathy, night swe.ltS

Small follicular type has best prognosis. large diffuse type has WOGt;

p~imary tumor may be located in GJ tract

Anemia, teardrop cells, "dry tap" on bone marrow biopsy. high mean
corpuscular volWlle and red cell distribution index: associated with
CMl.

Bence-Jones protein (IgG = 5.Q~, l~). osteolytic lesions. high
caloum level (see figure)

Multiple myeloma.. The nujority of cells Sttfl in the bone murow lIe~

.~mHofIbrMld AV, Pettit]E: Mydonu md rda{e<!. conditionS.lD
Hollbnnd AV. Pettil JE (cds): Color AI4s ofOinical Htmalology, 3rd ed. Sl.1.Duls,
Mosby. 2000. pp 133-146. with permiSsion.)

I. Breast

2. lung

3. Colon

.£MALi

> 40 yr

AGE

> 50 yr

> 40 yr.-- .

Children

AdultS

-AdultS

~
Any age

I. Prosu,te

2. Lung

3. Colon

OVERALL IflGHEST INODENCE

Cancer statistics:

Internal Medicine and Medical Subspecialties

TYPE

Bgrkitt lymphoma

CNS B-celllympboma

T-<:ell leukemia

Hodgkin disease

Non-Hodgkin
lymphoma ./

Myelodysplasia/
myelofibrmis

In~andyounge:..ad~~the most common malignancy. Remember, however, tJut.
has the most signifigant impact on the incidence and mortality of cancer (number one risk faoor. bw
not modifiable so rarely talked about). In the U.S., the incidence ofcancer roughly doubles every 5 rem

HypeTViscosi£y,(gM spi~cold .lgglutiniDs (Raynaud phenomenon with
cold sensitivity)

P.Q.!yg,t~~a ';Sa > 4-0 yr High hemoglobin, pruritus (after hot bath/shower). Use phlebotomy

~~ thyr~mbo- >~ yr Platelet count usually> 1,OOO,OOO/!J.l; patientS may h.1vebleedi.ng or
_~Y--~ <hro__m_""'_~ _
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TYPE OF CANCER (IN ORDER OF MOST L1KELY)/OTHER INFORMATION

Retinoblastoma. osteQgenic sarcoma (later in lifV.--...- -
P..amhyroid. pitui~. pancreas (islet cell tumors)

:nyroid (medullary cancer), parathyroid, pheochromocytoma

Thyroid (medullary C&Ilttr). pheochromocytoma. mucosal neuromas

Hundreds ofcolon polYE that always result in colon C&Ilcer

Fil:,milial polrposis plusos~ .md s.:¢,-tiss~e tumors

Familia.! polyposis plus ce!}tral nSO'QUS sn!,em tumors·

look for perioral freckles (see figure) and multiple noncancerous GI
~; incr~ased inCIdence of noncolan cancer (stu'l. breasi.
ov~s); no increased risk 01 colon cancer. ...,.....-

(Tablt ronLinunf 011 .llI'.X1 page.)

Autosomal dominant Mulitpl~as.caf~ts; increased number of
pheochromocytomas. bone cysts, W~or. le~. gli~

Autosomal dominant 8i1~aco'lWcscbmnnomas. menjPgiomas

Autosomal dominant

Autosomal dominant

Autosomal dominant

Autosomal dominant

Autosomal dominant

Autosomal dominant

Autosomal dominant

Autosomal dominant

INHHRlTANCE

NnLroflbromatosis.
1JP<1
Nturofibromatosis,
1JP<1

after age 25; therefore. cancer most commonly affects older adults. Smoking is the most significant mod­

ifiable risk factor.

~ CASE SCENARIO: What is the most common malignancy seen in the liver? Metastatic dis­
ease! Do nOt be fooled into saying that hepatocellular carcinoma is the most common ma­
lignancy of the liver if metastatic cancer is a choice. Do not assume that the question refers
to a primary !Umor unless it specifically says so.

.. CASE SCENAJUO: A 73-year.old man with known stage IV prostate CUlcer presents with 10­

caJ spina.! pain .md acute onset of hyperreflexia and muscle weakness in the lower ex­
tremities. What should you do first? What factor is most closely linked to final outcome?
MetaStases to the spine C&II Cluse cord compression (locaJ spinal pain, reflex changes.
weUnes5, ~ry loss, panlysis). This scenario is an e~cy. The first step is to SUr!

Ollgh-dose corticosteroidS)then order an MRl. The next step is is treal with radiation. Sur-
- - ~

~'1 girn decompression is used if n.diation fails or the tumor is known not to be radiosensi-J~The final outcome is most closely linked to pretreatment funaion, Do not wait to give
steroids.

!'tua-Jegbcrs syndrome. Round. pigmented mac·
8Ies occur around the mouth and panicularly on the
~ bps. (From du Vivifi A: J:>e\'elopmenul dis­
OlIiersofthe skin.ln du Vivier A (ed): Atlas of Oin­
iaI Derml.toIogy. lrd ed. New York, Churchill­
IiTuIgSiooe. 2002, pp 439-488, with pennission.)

DlSWE/SYNDIlOME

Genetic predisposition to cancer: ~h>~~~ :Pon,~~.

Iletinoblastoma

MEN. type I

MEN, type lIa

MEN, type nb

Funilial polyposis coli

Gardner syndrome

Turcot syndrome

Ptutz-Jeghers
syndrome

,>­
5"'" 'J"

~;/"
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Other diseases associated with an increased incidence of cancer are immunodeficiency syndromes..

Bloom syndrome. and Fancom anemia. Breut, ovarian, and colon cancer are well known to lu"e fa­
milial tendencies (as well as some other types of cancers), but rarely can a Mendelian inheritance~.

tern be shown (e.g., BReA I gene for breaSl cancer)

Alterable risk factors for development ofcancer:

Skin cancer

Leukemia

TYPE OF CANCER (IN ORDER OF MOST UKELY}/OTHER INFORMATION

J:lemangioblastomg in cerebellum, renal cell cancer; cy~er
and/or kidney

Skin cancer

Adenona Kbarrum in !Uberous sclerosis. Also known u mgionbronus,~
lesions~ srn.ill rat or yeUow nunors Uu.! Iypic.;illy rim ~ppcy in c:hiIdboodmd
occur 5 ri1emcilly around the nose, dUn, c.:heas, md/or forehud. (Fromda
Vivier A: eopmen rdeno lheskin. In du Vivier A (ed : AthsofOin­
ioJ Denn~lology,3rd ed. New 'forl:, Churchill-livingstone, 2002, pp43H88.
with pennission.)

Adeno~baceum, seiz~, menial rewdation, glialpodules in
brain; increased renal angiomyolipornaS:'and cardiac rttabdomyollW- -

AVOIDABLE RISK: FACTOR(S} TO REDUCE INCIDENCE (GREATEST IMPACT USTED FIRST)

Smoking. asbestos (also nickel, radon, cOal, arsenic, chromium. uranium)­Asbestos

Chemotherapy, radiotherapy, other immunosuppressive drugs, benzene

Smoking, aniline dyes (rubber and dye industry), schistosomiasis (in immigrants)

Ultraviolet light exposure, coal tar. arsenic

Alcohol, Vinyl chloride (liver angiosarcomas). afliltoxins

Smo~g, alcohol

AUiosomal recessive

Trisomy 21

AUiosomal recessive

Autosomal dominaDl

CANCER TYPE

lung.

Mesothelioma

Leukemia

Bladd~

Skit)

Uvey

Oral c.av.!5-f

Von Hippel-Linda.u
disease

Xeroderma
pigmentOSi.

Albinism

Down syndrome

MEN = multiple endocrine neoplasia.

DISEASE/SYNDROME INHERITANCE

Tuberous sclerosis Autosomal dominant
(see figure)



AVOlDABU RISK FACTOR(S) TO REDUCE INCIDENCE (GREATEST IMPACT USTED FIRST)
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Right apical lung mass, also known as a Pancoast tumor. (From Sahn SA.
Hemler IE: Crilial "Lare Pearls, 2nd ed. Philadelpn"la-:-Ranley & Belfus,
t 998. with permission.)

Sm?king, alcohol

.,...smoking, iJcohol

Smoking./'

Smoking/"

~I, nitrosamines/nitrites (from smoked meats/fish)

Patient"s mother should avoid diemylstilbesterol (DFS) dilling pregnolI1CY

High-fat, low-fiber diet /

High-fat, low-fiber diet /"

Sm~llg, s9-' higl~arity

dlildhood head, neck, or chest irradialion

Unopposed estrogen stimulation, obesity

~(aIcOhol is probably second)

ysuperi~ena cava syn­
drome: d~compression
otSttperior vena cFa wirn
impaired venous drainage.
~

Lung Q1lcer is the number-one cause of overall C&Dce.r mortality in the u.s. The incidence is rising in
women bec.ause of increased smoking. Look for changt in (l chronic cough in (l smoker-the more pack years
of tobacco use. the more suspicious you should be. Patients also may present with hemoptysis, pneu­
monia, and/or weight loss. Chest x-ray (OCR) may show pleural effusion; put a needle in the fluid and
examine for malignant cells. After CXR, get a cr scan and tissue biopsy to confirm the diagnosis and
defme the histologic type. Non-
small-cell cancer Illa y be tr~d
wi.th surgery if the cancer remains
~ilhin lung parenchyma. Sm!!!:£ell
canc~r is treated wilh chemother­
apy~y; early metastases make
surgery inapproer.iate.

Weird (and tested) consequences
ofJung cancer

1. Homer syndrome: due to
~calsympa­

thetic chain by a'L apical
(P,YIcoa.sI) ..!!lmor (see fig­
ure). Look for unilatenl pta­
~d ClIlhidrosis (no
sweating) .

..,...2:"'Diaphragm paralysis: due to
p~enic nerve involvement.

A Hoarseness: due to recurrent
laryngeal nerve involvement.

Lung Cancer
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P~get disease of the nipple. (From J~llles EC. Corry RI. Perry
FJ: Principles ofBuic SurgiCl.l Pr~ctice. Phil~delphia, Hanley &:
Belfus. 1987. with permiss.ion.]

,/3. Age (breast cancer is rare before age 30: the incidence increases wilh age)-
4. Early menarche. late menopause, and late first .Q..rtg.

nancy or nulliparity (m~e.P~~ £YE.es = hightt
~ ~

......5:' A~i~~yperplasia oft~ast

...,..G: Radiation exposure before age 30

The debate about breasl cancer and birth control pills~
estrogen replacemem continues. A woman with a history
of breast cancer should not receive estrogen (although this
controversy is unlikely to appear on the boards).

Signs and symptoms thai should make you think !luI l.

breast mass is cancer until proved othenvise: ftxation ci
breast mass to the chest wall or overlying skin, satellite
nodules or ulcers on the skin. lymphedema (also called,.
d'orange), malted or ftxed axillary lymph nodes. inflaffillU·
tory skin changes (red, hot skin wim enlargement oflhe
breast due to inflammatory cancer of the breast), pr0­

longed unilaleral, scaling erosion of the nipple with Cf

without discharge (may be Paget disease of the nipple; see
figure). microcalcifications on mammography. illd Qll~

bro:ast mass in II postmmopausa.l womllll. •

Look for edema and plethora (redness) of the neck and face and CNS symptoms (headache. viswl
symptoms, altered mental status).

fcushing syndrome: due to production of adrenocorticotropic hormone (ACTH) bya.small-(t/1
car£!!!2..ma.

,y-Syndrome ~finappropriateantidiuretic hormone (SIADH): due to ADH production by ,} snull·
cell carcinoma. -

Rough.ly I in 8-1 0 women will develop breast cancer in their lifetime.

Risk factors for bre~t a.ncer

A. History of breast cancer (biggest risk factor)

/2. Family history in Hrst-degree relatives-

~yperca.lcemia: due to bone metastases or production of parathyroid hormone by a squamous­
cell carcinoma.

.> Ea.ton-LJ..mben syndrome: myasthenia gravis-like disease due to lung cancer that s theocuhr
~. The muscles become srrongeuritb.repetitive stimulation (opposite ofmYasthenia e).

Solitary pulmonary nodule on chest x-ray (CXR). The first step is to compare the current x-ray with
previous chest x-ra~. If the nodule has remained the~e size for> 2 years, it is genenl.ly JlO( canw.
If no old films are available and the patient is older than 35 or has a smoking history, order a cr san.
If the CT scan is not definitiv~, do a bi:9psy orJle nodule (via bronchoscopy or transthoracic biopsy; if
~ible) for a ti~ue diagnosis. If the patient is ounger than~smo~uSe
is most likely ~(tuberculo~is or..fung.i) , hamartoma, orco~en~ardisease. Such patiems
can often undergo obs,:rvation and follow-up with repeat CT or CXR.

Breast Cancer
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•

The conservative approach is best on the boards. In women over 35, when in doubt, consider biopsy
ofa palpable breast mass, especially ifLhe woman has any risk factors. If the question does not want you
to bio lbe mass, it will ive dues thai the mass is not a cancer such as bilateral, lum breasts that
become symptomatic wilb every menses and have no d minant mass or age < 30 years old).

In women under 30. breast cancer is extremely rare. Wilb a discrete breast mass in this age group, lhink
~

offibrood!,Doma. Observe lhe mass over a few menstrual cycles before considering biopsy. Fibroadeno-
ma's-are usuallyr~. ruoOOy-feeling, and freely movable.

The most common histologic type of breas~l~cm=~C=et"":'is~(m~'~v~as~i~v=e~d;:U~C=lal"'C=M=on=·C::o~m=.~C>
In patients with a palpable breast mass.lbe decision to do a biopsy is a clinical one. A benign mam­
mogram should not deter you from doing a biopsy. Furthermore. a lesion that is detected on mam­
mography and looks suspicious should be biopsied. even if not palpable (needle localization
biopsy).

Manunognms in women under 35 are rarely helpful (breast tissue is too dense to see cancer). unless
the mammogram is ordered to have a baseline before removal of a breast mass.

T~U!lo:ri~ (or olber endocrine therapy) generall im roves survival if a breast cancer is estrogen
;e;;ptor-positive--and even more so if the tumor is also progesterone receptor-positive.

~ vs. brust-conservin sur radiation: considered equal in efficacy. In either. do
an axillary node . ction (or a sentinel node dissection) 10 determine spread to the nodes. If nodes are
positive. give chemolherapy.

Treatment:I~eris treated with surgery(p~)o~n.Wi~s~,
patients have several options for hormonallberapy: orchiectomy. gonadotropin-releasing homlOne ag­
onist (ltuprolide), androgen-receptor antagonist (flutamide), estrogen (dielbyistiJbesterol). and olbers
(e.g., cyproterone). Standard chemotherapy rarely helps;ra~ is also used for pain due 10

bone metastases.

Patients present late. because early prostate cancer is asymptOmatic. Look for BPH-like symptoms (hes­
itancy, dysuria, frequency) with hematuria and/or elevated prostate-specific antigen (PSA) or acid phos­
phatase. Acid phosphatase is.elevated only when the cancer has broken through the capsule; for this rea­
son, it was replaced wi.th the more sensitive PSA as a screening tool. Look for prostate irregularities
(nodules) on rectal exam. Patients may present with back pain from vertebral metastases (osteoblastic, not
lytic lesions).

Risk factors

t. Age (not seen in men < 40; me incidence increases with age; 60% of men> 80 have prostate
cancer)

2. Race: black> white> Asian.

Colorectal Cancer~

Risk factors

1. Age (incidence begins to increase after age 40; peak incidence at 60-75 yea.rs)

2. Family history (especially wilbf~sisand Garci;}.er. Turcot, or ~X!1clLsyndrome)

...a:Inflammatory bowel disuse (ulcerative coutis > Crohn disease. but bolb increase risk)

Prostate Cancer
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The classic presentation for adenocarcinoma (most common type of pancreatic cancer; see figure) is I

sm~ in the 4Q-SO-year-old range who has weight loss and joundice. Patients may have ee!gasmc~
m}grw!X ttu:o.mboDhlsWlis (Trousseau syndrome, which also may be seen with other visceral cancers), or
a palPa.!?le, nontender gallbladder(~ Pancreatic cancer is more common in men thm
women, blacks than whites. and diabetics than nondiabetics.Su~ure) is rarelyru·
rative, and prognosis is dismal.

4. Low-fiber, high-fat diet (weak evidence)

Prese.nt4ltion: patients may present \vith as tomatic blood in stool visible streaks ofbkxxi or '.
P:Qsitive stool).cenemij)with right-sided colon cancer:_ and Change m stool coli ("pencil stool") or frt.
quency (al~mating constipation and frequency) with left-sided colon cancer. As with any cancer,look
for weightJ-oss. .

Occult blood in the stool of a person> 40 years old should be considered colon_cancer until proved
otherwise. To rule out colon cancer, do either a~oscopy and bari~ema ou.tooI
co~oscopy. ffyou see any lesions with a flexible sigmoidoscope or barium enema, you need to&:H
total colonoscopy \vith removal and histologic examination of all polyps or lesions, For this reason,
many physicians now stan with colonoscopy.

. oemb onic anti en CEA) is often elevated with colon cancer, and a preoperative level is usu·
ally measured.. After surgery to remove the tumor. CEA should return to normal levels. Periodic moni·
taring of CEA after surgery helps to detea recurrence before it is clinically apparent. CEA is DOt gener.
ally used. as a screening tool for colon cancer; it is used. only to follow known cancer.

Treatment is primarily~with rc;section of involved bow~. Adjuvant chemotherapy is some­
times used (e.g., S-fluorouracU and levamisole or leucovorin).

Metastas~ frequently go to the liver; if the metastasis is solitary. surgical resection may be auempted.
With metastlSes elsewhere. chemotherapy or local ablative treatments (e.g.. radiof.reQueDq ablation,
chemoembolization) are the only option, and prognosis is poor.

Colon cancer is a common cause of a large bowel obstruction in adults.

Small pmcr~lic heid cmcer (A. \lfITJWS) with resullmt biliary dllitation (B. OHO....ht.ads). (From Kalz DS, Mith KR. Grostil
SA (eds): Ridiology Secrets. PhiLtdeiphia, Hanley &. BeIfus, 1998, P 128, with permiSSion.)

Pancreatic Cancer



Internal Medicine and Medical Subspecialties

Islet cell tumors

1.~(~d cell rumor): most common islet cel1mmor. Look for two-thirds of~lI'l~s
triad: hypoglycemia (glucose < 50 mg/d!) and eNS symptoms due to hypoglycemia (cc:m1Usion.
~

stupor. loss of consciousness). As the good doctor. you provide the third pMt of Whipple's uidd:
give glucose to relieve sympLOms. About 90% of insulinomas are benign; lhe cure is resection (if
possible).

2. Gastrinoma: Zollinger-Ellison syndrome is gasuinoma plus dod hypersecretion and ~ptic ulcers (gas­
trin causes acid secretion). Peptic ulcers are often multiple and usistantto theropy; they may be found
in unusual locations (distdl duodenum or jejunum). More thm hdlf are malignant.

(j)Glucagonoma (dlphd cell tumor): ~erglycemi~wilh hi~ gluqg£!l-Ievel and~~ necrotiz­

~~!'Lthema; t1;~~ ~CAI+r~"J SKI",", 111:J~PI\ev

Ovarian Cancer

Presenliltion: OVdrian cmcer usudlly presents Idle with ~-veight loss. ~Ivic mass, ascites and/or bowel
obstruction in a post-menopausdl woman. Any ovarian enlargement in a p;tmenopausal woman isc~­
til proved otherwise. In women of reproductive age. most ovarim enlargements are benign. Uhrasoun
is a good first test to evaluate an ovarian lesion. Tredtment consists of ebulkin sur e and

...t chemothera ; the ro nosis is usually poor. Most ovarian cancers uise from the ovarian epithelium.
lfi~~ Serous cynadenocarOnom is the most common type; psammoma bodies often are seen on histopathologic

eXdm.

Germ cell and stromal twnors mdke good quesuons:

1. Teratoma/dermoid cyst: look for a description of the tumor to include skin. bdir. and/or teeth
-----~ - - -(which m~showJ!Q on2·ray).

2. S~o~-Leydi cell tumor: causes v~zati~ (hirsutioSm. receding hair.'Jne, deepeni" voice, ~­
toromegdly)

3. GranulOR/theca cell tumor: causes feminization and precocious pubeny
~~

Meigs syndrome: o~rian fibroma,~ and right hydrothorax.

K.rukenberg nunor: Slomdch cancer with metastases [0 the ovaries.

Cervical Cancer

PdP smears d~a.se theli!icidenc~andmortality of(inVdsive cervical cancer; Give every female patient
a. Pdp smear if she is due, even if she presents with an unreldted complaint. ~U-

Follow any dysplastic Pap smear with col~opy,directed bJ,9Psies, and~. If the
Pap smear shows microiyasive cdncer, proceed to conizaliQJl. lnvdsive cervical cancer begins in the
transformation zone and usually presents with vaginal bleeding or discharge (poStcoildl bleeding, in­
termenstrual spotting, or dbnormal menstrual bleeding). Women with invasive cancer require surgery
md/or cdrudtion.

•
Risk factors for cervic.al cancer

1. Ale < 20 years...old at rust coit!!§;. pregnmcy. or marriage

2. Multiple sexual partners (role of human papillomavirus and possibly herpes virus) or sexual rela­
tions with a promiscuous person

3. Smokiny
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Brain tumors: in adults. two-thirds of primary tumors are rupratmtorial; J!lelaSU­
tic disease is as common as primary tumors. Look for new-onset seizures, neu­
rologic deficits, or signs of intracranial hypertension (headache. blurred \isioo.
popil.ledemG. nausea. and projectile vOmiting). The most common type isi gliollU
(most are il2traparenchymal astrocytomas. withI~r no calcificst:l..on: set fig·
we). followed by menin.zioma (often calcified and located external to the brain
substance). Treaun~gicalremoval. which may be followed by radiation
and chemotherapy. depending on the tumor.

.. CASE SCENARIO: A 24-year-old obese woman has headaches, pa.­
pilledema. a.nd vomiting with negative crIMRI scans. What tu­
mor does she have~ Pseudorumorcerebri (nOl a neoplasm). Lum-
~ -

bar uncture reveals h~u;e rnth no Olher abnonnaJities.
Welg I may hdp. Repeat lwnbar punCtures may be needed
!..O lower intracranial pr~ure and prevent optic nerve damage
and vision problems.

.. CASE SCENARIO: A ,2:xear-old boy presents with v.!!u.!! distur~

~ces, headaches, and vomiting. A skull x-ray shO\~a.Jdl1ca­
lion in the region of thes~What tumor does the child

probably h.ave~ A~ (remnant 0'£ ~thk~

,e?~chl. which is often heavily caldfie.i:

Testicular cancer: mOSI common solid malignancy in adult men < 30 )'tm

old. The main risk factor is cryptorchidism.Tr~andu1"rrV'v;.~

Miscellaneous Neoplasms

•

......,. Low socioeconomic sncus

.> High pariry (which protects against endometrial and breast cancer)

Presenntion: Postmmo u.sa.I vo inol or utaine bleeding is conca until proved olherwisf. and endometrial can­
cer is the most commou type to present in this fashion (fourth most common cancer in women). All)'

woman with unexplained gynecologic bleeding that persists needs a Pap smear, endocervical curellagt,
and endometrial biopsy,

Risk factors for endometrial cancer

,_ Obesiry../

Z. Nullipariry./

3. Late menopaw~

4. Diabe{~

5. Hyper{ensio~

6. Gallbladder ~ase

], Chr~~0ePQsedestr02....en stimulation. Examples include polycystic ovary (i.e. Stein-Levinthal)
syndrome. estrogen-secreting neoplasm (e.g.• granulosaltheca cell tumor), and estrogen replace­
memtherapy (only if taken without progestecol1e).

Most uterine cancers are adenocarcinomas and spread by direct extension. The usual treaunem includes
surgery and radiation.

Uterine Cancer

Contra:;t-enha.llced cr lmage ofa but­
terfly gliomlo_ This tumor~ grown
from the nght side to the left. crossing
through the spJeniwn of the corpus
Q1Iosum. (From ~tt OS, M,uh KR,
GfO!iloll SA (ecls); R.ldiology Secrets.
Phib.dclphia, Hanley & Bclfus. 1998.
P 352. with pe~on.)
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Obstroeting arcinoma ofthe lower esophagus.
(From James EC, Corry Rj, Perry ~1: Baslc Prin·
dples ofSurgiai Pr<iCtio:':. Phibdelprn<i, Ha.nIey
& Belfus, 1987, P 21S, "iw pennission.)

Thyroid cancer: patients present \vith a nodule in the thy­
roid gland. Be suspicious for cancer in any of the follow­
ing scenarios: "cold noduJt" OD nudtal' mtdicint scan, male
sex, history of dtiJdhood irradiation, nodule described as
"stony hard," recent or rapid enlargement, and increased
oolcitonin level (which indicates medullary thyroid cancer,

~ classically in patients wim multiple endocrine neoplasia
!o • [MEN] type: II). To evaluate a myroid nodule. order thy-
U6~J.roid function tests. Thyroid-stimulating honnone is the

c;.t.-"'"'""" -.i. best screening test; "tOXiC" or functional nOdules are uo-
0'Gl likely to be cancer. Then order a nuclear scan ("cold" nod-
~ u.!:.or area of ~decreased uptake is more suspicious than a
~ nodUle with nonnal or increased uptake). The next step is

WJ'ultrasound, fme-needle aspiration, or open biopsy.

Bladder cancer: look for persisttnt. pginless hematuria. The
patiem is often a smoker or ~ked in the~
d~ (aniline dye exposure).~ is usually done
first to evaluate a potential bladder cancer, after screening
with CT scan \vith contrast or intravenous pyelogram.

Liver tumors: I~atocellularcarcinoma is caused by.~ol, hepatitis (B 0;C), hemochromatosis and
essentially anything else that causes cirrhosis. AJpha-fetoprotdn is often elevated and can be measured post­
operatively to detect recurrences. Patients have one of the above histories and present with weight loss,
right upper quadrant pain, and an enlarged liver. Surgery is usually the only hope for cure; prognosis is
pooL

Nasopharyngeal carcinoma: mOst common in Asians; remember association with Epsrein-Barr virus.

Fsophageal cancer (see figure): classicaUy associated wim weight loss, possible anemia, and complaints
that "my food is sticking." which progress to dysphagia for liquids in chronic smokers and drinkers over
age 40 due to squamous cell carcinoma. However, adenocarcinoma is now more common than squa­
mous cell carcinoma, and this is due to GERD/Barrelt
metaplasia. so tobacco and alcohol are not significant risk
factors. Esophageal cancer typically presents late, because
early disease is asymptomatic.

.. CASE SCENARIO: In a 52-year-old man with severe
heartburn, endoscopy reveals Barrell metaplasia in
the distal esophagus. He begins taking omeprazole
rod feels better. What ltind offollow-up does he need
for the Barreu's? Periodic upper endoscopy with
b~iopsies to make s~ lhit he does nOt develop <ide­
nocarcinoma.

help to distinguish hydrocde (which is fluid-filled and rransilluminates) from cancer (which is solid).
The most common typeis~,

Pituitary tumors: look for~order anS!2if it is present. The most common rype
is~high prolactin levels with galactorrhea and menstrual/sexual dysfunction). Other types
may cause hy~rthyroidism or Cushin.J-disease.

.. CASE SCENARIO: A 34--year-old schizophrenic nun wing h~operidolpresents with g,dal­
wIThea, decreased libido. and an elevated prolactin level. Why? Because of the haloperidol.
a dopamine antagonist. Dopamine inhibits prolactin production.
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A 71-}'eu-old .....omn! with .I leJt adrenal pheodrromocytoma
(between the the x signs). (Photo courtesy of Dr. Steven Perl­
mUtter.) (From Katz DS, Milth KR, Groskin SA (eds): Radiol­
ogy Secrets. Philadelphia. Hilnley & Belfus, 1998. I' 207. with
permission.)

Carcinoid tumors: the most common location is the srmIl-bowel, but carcinoid is also the most common appendiwl
tumor. Carcinoid syndrome consists of tpisoaTc altllDtollS

flushinB. abdomina.! cramps, diorrheo. and right-sided heart "am
damage from serotonin and other secreted substances. Uri­
nary levels of 5-hydroxyindoleocttic acid (5-HIAA, a serolOrnn
breakdown product) are increased .

.. CASE SCENARiO; A patient has intenniuent flushing, diarrhN. cramps.•md incrused wi­

nary 5-HlAA.. Is the GI cucinoid benign or malignIDl? Malij,nant. bea.use the liver brNls
down serotonin IDd other vasoactive secreted substIDC~ to m~ke the tumor asymptonu.tic.
However. when carcinoid melaSusizes to the liver and vasoactive products re~ch lhe sys­
temic drculation. symptoms begin.

~most common in HIV-positive patients. Kaposi sarcoma is a vascular skin rumor that

starts out as a P.:1pule or plaque, commonly on the upper body or in the or~1 cavity. The classic descrip­
tion is a rash Lbot does not respond to multiple UtarmenlS. Associated with~ he.rpesvirus 8 infection.

Skin ca.ncu: ultraviolet Ught increases the risk: of basal cell. squamous cell. and melanoma skin Cirlttr.

The ARCOs of melanoma should make you suspicious of malignancy. Biopsy any lesion \Vim any of W

characteristics: asymmetry. borders (irregular). color (change in color or multiple colors), and dimle­
ter (the bigger the lesion. the more likely lhat it is malignant). Know the classic appearance of basal cell
cancer; ~Iy and umbilicated with telangiectasias. Basal cell cancer is extremely common bU,t almost never
metastasges. Metastasis is uncommon in squamous cell cancer but common in melanoma.

.. CASE SCENARiO: A 54-year-old woman reports that Ol mole on her back has changed in;!.p­
pearance Ol11d now itches. You note asymmetry. irregular borders. Ol11d multiple colors. Wh.u

kind of biopsy should you perl"orm-=-punch, exdsiotul, needJe, or shave? Exdsiona.l biopsy.
~

Orner tumors of the liver

• ¥~mosL common primary tumor of the liver; benign and generally left alone, but
s~may be done if the patient is !ymptomatic.

• H~ a<!s!!o!!!a: appears most commonly in w0.!DtIl of reproductive aBe takinB birth conuoI pil.ls. Slop
lh~! The tumor may regress; if not, surgical resection orten is perlonned. -

•~' 50% of patients have inflammatory bowel disease (usually ularati\.·ecolitit).
Liver flukes (Clonorchis spp.) increase the risk in immigrants.

•~a: look for exposure LO industrial vinyl chloride.

• ~ma: the main e.rimary liver tumor in children.

Adrem..l tumors may be functional and cause primary hyperaldosteronism (Conn syndrome) or hyper·

adrenalism (Cushing syndrome). The tumor also can be a pheochromocytoma (see figure): look forin­
tennittenl. severe hypertension with mental status changes, headaches. and diaphoresis. Check H-bour

urine catecholamine product levels (e.g.. metanephrines.
vanillylmandelic acid, homovanillic acid).

Stomach cancer: risk factors are Japanese etbnicity, in­

creasing age. smoking. and ingestion ofsmoked me;!.!. tIt­
licoooCltr pylori infection ilia has been implic.ued. A Irukm­
buB tumor is stomach cancer (or other GI malignancy) 'lith

ovarian metastases. A Vircbow node is a left supraclavicuhr
node enlargement due to visceral cancer spread (c1assiQ/l)'

stomach cancer). If a gastric ulcer is seen on upper Gl
barium series or endoscopy. perform a biopsy to exclude
malignancy.
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Uver, testicular (yolk sac tumor)

Colon, pancreas, other GI twoors

Prostate (early)

Prostate (only with extension outside the capsule)

Hydatifonn moles. choriocarcinoma

Ovary

Pancreas

CANCER(S)

Alpha fetoprotein

Carcinoembryonic antigen (CEA)

Prostate-Specific antigen (PSA)

Acid phosphataSe

Human chorionic gonadotropin (HCG)

CA- 125

CA 19-9

HistiocytOSis: CDI-positive histiocytes are the malignant cell. Look for Birbtck granules (cytoplasmic in­

clusion bodies that look liJce tennis rackets).

Patients with cancer, liJce all other patienlS, have the right to rdu.sc any tttattnmL However. watch for and

treat depression, even in terminal patients.-• CASE SCENARIO: A54-year-old man was diagnosed with pancreatic cancer and told ofhis odds
for survival. He refuses all treitrnent. "e\'en for a sore throat." The patient mentions insom­
nia, lack of appetite. and loss of interest in his hobbies. He mentions tNt the world would
"probably be beueroffwithout me" and starts crying. He hands you an adVOUlce directive tNt
states that he refuses any type ofmedical treatment whatsoever under any circumstances. What
should you do with his advance directive? Tell him that you refuse to honor it until his de­
pression has been treated and C!ffer the patient antidepressants and counseling.

Tumor markers:

High-yield pearls

• Usually presents during childhood.

• The "atopic triad" is classic: wheaing. eaema. and staSOnaJ rhinitis. If one parent has asthma, the
~ ~ ----- --------chUd bas-a 25% risk; if b9th pare.nts have asthma. the child's risk is~

• Do not forget other causes of wheezing, such as bronchiolitis, fore.ign body, and cystic fibrosis.

• The best way to make the diagnosis is with spirometry and pu~onaryfUnction tests. A decreased. -
ratio of forced expiratory volume in I second (FEY t> to forced vital capacity (FYC) that should

reverse (at least partially) with bronchodilators.

• CASE SCENARlO: What class of medications should be avoided in p,atients with asthma or
chronic obstructive ulmona disease? Beta blockc!§. which block the beta- 2 receptors that
are needed to open the airways.

You should CUt Out the entire lesion. New-onset itching in a mole that never hched be.ro~

is Oil cLtssic sign of melanoma.

Oral cancer is typically due to smoking or chewing tobacco and ethanol. Also look for poor oral hy­

giene. The lesion often starts as leukoplakia (white-colored plaque-like lesion), which must be differen­

tiated from oral hairy leukoplakia, an Epstein-Barr virus-associated disease mat affeclS HIV-infected pa­

tienlS. ~oelaki.. is rarely cancerous at presentation and often regresses if the person quilS tobacco and

alcohol use. E~C1 (red-colored plaque-like lesion) is more worrisome; nit is present, consider a

biopsy.-

Asthma

PULMONOLOGY



.. CASE SC£NARJO: What infection should you suspect when wheezing occurs in children less
than 2 years old? Respiratory syncytial virus or bronchiolilis. Look ror coexisling rever. •

.. CASE SCENAJUO: What should you suspect in a young child with wtilateral wheezing or
a.cute Onsel and no prior hiSIOry of SymPIOms? F~re.igD body inhilitiOD.

.. CASE SCENAJUO: A child has symptoms or wheezing only during gym class and soccer pac­
lice. What test should you use to confirm a suspidon or asthma? Have the child exercise
immediately before perronning spirometry (exerdse challenge or provoca.lion). The child's

~-trigger is probibly exercise.

Management issues

• Avoid any known triggers, and ask thecETI.int's parents 10 stop smokiW

• In one-half of~ with asthma, the symptoms resolve by early adulthood. No SymPloms.=
no tteaunent.

• The first-Line agent for maintenance therapy and aCUle attacks is a~ Use a.s
for mild symptoms or before triggers, such as exercise. Use regularly for moderate-lOose'!'
asthma.

• Use inhaled steroids if the child does not respond to beta-2 agonists or has fr uent macks (
2/week). Children that need hospit iunoo use as a oes not respond to emegenqUUl
ment also commonly receive IV steroids for their delayed effect.

• C,E?molrn,andza~ are al!ernatives or additional agents for prophylaxis, not acute aliA

Phosphodiesterase inhibitors (theophylline, aminophylline) are older, second-line agems
can be used in acute or chronic settings when other agents fail.

• Follow children with frequent exacerbations with peak flow measurementS. The child sho
have a peak flow meter at home, and the parents should call the physician when values stan
drop so that early tteaanent can be initiated.

.. CASE SCENAJUO: Achild in the emergency depvtment with a se..-ere uthma attad is no longer
hyperventilating and her arbon dioxide level is DOW nonnaJ. The patient seems ca.Jm and
sleepy. What should you do? Chedcanerial blood gas immediately. The patient may be crash­
ing a.nd require. intubation. Fali~ue alone is suffident reason 10 inrubate an asthmatic patien~.. .

High-yield p<=ls

• The cause is almost always smoking.

• In chronic obstructive pulmonary disease (COPO). the FEY /FEV ratio is less than nonml (
~ whereas in restrictive lung disease. the FEY I lFEY is oflen normal. FEV1 may bt
in both conditions. but the ratio of FEV I ro FEV is different..

• Treat with bronchodilators. usually beta-2 agonislS or antichoUnergics (e.g., iprarropium).
~ ~ -

sider steroids for acute exacerbations and antibiotics for signs of infection (change in

color or amount).

1 . Remember PEeumococcal and annual influenza vaccines.

r • Long-term oxygen therapy reduces monaliry and should be used when oxygen s,uuntion is

90% (or p~tia1 arterial oxygen tension [P~:.:O.!2]7is_<---,6,::O) while the rea

• Consider pulmonary rehabilitation (supervised exercise). if given the option. for its long-Ie
benefit.

Internal Medicine and Medical Subspecialties

Emphysema/Chronic Obstructive Pulmonary Disease

.. CASE SCENARIO: Whu is tht best way to reduce monality in a. patient with emphysema?
Stop smoking.



Miscellaneous Conditions

~ CASE SCENARIO: A 72-year-old man with severe emphysemil comes to the emergency de+

pamnem bea.use of;l stubbed toe. Oxygen level = 50 nunHg. carbon dioxide level = 50
nunHg. He denies respiratOry compblnts and says that his toe hurts. Should you admit the
patient and intubate him? No. Treat the palient, DOl the ]Olh value. Remember that it. patient
with chronic COPD nuy DOrm.illy live at higher arbOn dioxide and lower oxygen levels. If
the patient is asymptomatic and (dIking to you calmly, the lab value should not make you
p.rnic (also: did you accidentally get venous blood on this one?) .

.. CASE SC£NAJUO: What should you suspect in il patient with chronic bronchitis who has it.

"change" in his chronic cough but no orner symptoms of infection? Lung can~.

As il rough rule of thumb. you should prepare (0 intubate any patient whose~O
mmHg or whose ox . < 50 mmH ,especially if !.he pH in ei!.her simarion is < 7.30 while the
~

patient is breathing room air (this is a guideline--treat the patient. nOl the lab). Usually. unless the pa-
tient is crashing rapidly. a trial of oxygen by.!l~l cannul..!.is given fIrst. If this approach fails or the
P;atient becomes too tired (using accessory muScles is a gOOd due to the work of breathinE) , consider

~.

Certain clues point to the cause of a single pulmona.ry nodule:

• Immigrant: think of ruberculosis. and do a ~kin test.

• Southwest United States: think of Coccidioides immitis.

• Cave explorer. exposure to bird droppings. or Ohio/Mississippi River valleys (Midwest): think
of histoplasmosis. -

• Smoker over the age of 50: think oflung cancer; do bronchoscopy and biopsy.

• Person under 40 \vith none of the above: think o~amartom3)

~ CASE SCENARIO: What is the firsl step you should take if a patient has a single pulmonary
nodule on a chest x-ray? Check for old chesl x·rays. If the lesion has nOt changed in 2 yeaTS.
it is very likely 10 be benign.

Although a baseline chest x-ray (CXR) is standard preoperative evaluation for patients over 60 or pa­
tients with known pulmonary or cardiovascular disease, when to order pulmonary function tests is nOt
as clear. Overall. the beSt indicator of possible postoperative pulmonary complications is preoperative
pulmonary function. A,ggressive pulmonary toUeling, incentive spirometry, minimal narcotics, and
early ambulation help to minimize or prevent postoperative pulmonary complications.

.. CASE SCENARIO: What is the best way 10 reduce postoperative pulmonary complications in
a smoker? SlOp smokingJlreo~

Nott: The most common cause of a postoperative fever in the fIrst 24 hours is atelectasis.

Adult res iratory Wsu-e.ss syndrome ARDS): acute lung injury that results in noncardiogmic pulmoncuy
tdtma, respiratory stres, an hypoxemia. Common causes are sepsis, ma'or trau a, pancreatitis, shock,
~~g, and dru~ose.Look for ARDS (0 develop~ 8 ours f~al fusult.
Classic patients have mottled or cyanotiC skin, intercostal retractions, rales or rhonchi, and no improve-- -- --
mmt in hypoxio with omen administration. X-ills~h9.w pulmonary edema with normal cardiac silhouette
(no congestive heart failure). Treat with intubati~,mechanical ventilation with high percentage ofoxy­
gen. and positive end-expiratory pressure (PEEP), while addressing the underlying cause if possible.

Pneumonia usually is diagnosed on the basis ofclinical findings plus elevated white blood cell count and
CXR abnormalities. On phYSical exam, try to differentiate between typical (SUtptococcus pntunlooiae) and
atypical (other organisms) community-acquired pneumonia, although the distinction is not always dear:

,
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Oinial clues tfult should suggest certain organisms:

Long (> 3 days): h9"ache,
ma!pse, a§!!es
Low « J02"F)

< 40 yr

Diffuse or multilobe:
invoh'ement

ATYPICAL PNEUMONIA

Many (HOlmCiJIhilllS infhmat.
M~ 0' ChIomyd>o 'PP')

AZithromycin

LegJOndla spp.

Pneumocystis carinii or cytomegalovirus (With koilocytosis)

Chlamydia psillOd or Histoplasma capsulaturn

R..w>ir.at0!r.~al virus

P.arililfluenza (croup) or epiglOttitis (Jess common)

Aspergillus spp.

THINK OF THESE BOGS

Mycoplasma spp. (cold agglutinins) or Cb/amydia spp.

Klebsiella spp. ("currant jelly" sputum), StaphylococcusourtUS.
other enteric organisms (aspiration)

Psrodomooas spp. or S. allltUS

Tuberrnlosis

H~hilus infll.ltlWJt. Morcu:dIo sep.

Third·generalion cephalosporin or
broad-spectrum fluoroquinolone

High (> I 02~)

> 40 yr

One diuinet lobe involv~

S. ponunonillt

Short « 2 days)

HISTORY

Exposure to bird droppings

Child < I year old

Child 2-5 years old

TYPICAL PNEUMONIA

Patient with Th and pulmonary
cavitation

Exposure to air conditioner

HNIAtDS

College student

Alcoholic

-

Organisn}

Cystic fibrosis

Immigrant or silicosis

<:pronic obstructive pulmonary
disease-

Feve!/'

Age,r

CXR..

Med.icatiO~

*Avoid the temption to pull out the "big-gun" antibiotics (with a very wide spectrum) unless the patient is
crashing or unstable.

.. CASE SCENARIO: A youn,g £1ild has recurrent pneumonia in the right middle lobe. with no
other signs of immune deficiency. What should you suspeCt? F~..!n bod..x a~ir~on. Re­
member that a foreign body is most likely to go down the rightbJ'ondlUs.C~al­

f~atiou in the aff~Jtd....!..ung5e.8!Dent is another ~bility.

Pleural effusion: ifyou do not know the cause, always consider lhoracentesis and examine the fluidbJ
doing a Gram stain. culture (including tuberculosis), cell count wilh differential. cytology. glucoselm:l

(low in infection). and protein level (high in infection). A pleural effusion can be normal in the setting
of pneumonia. but watch for possible progression to an empyema (infected, loculdted pleural fluid).
whichTequires chest tube drainage (see figure).

Internal Medicine and Medical Subspecialties
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plcur~ effusion. (From ~hn SA. Hcffuu JE: PuI­
monuy Peuls U. PhiLJ,ddph~. H;m\cy &; Bclrus.
1995. y,ith ~rmission.

RHEUMATOLOGY

Arthritis: a large majority of cases are due to osteoarthritis (OA). When in doubt. or if you suspect
something other than OA, aspirate fluid from the affected joint for examination. Examine the fluid for
cell count and differential, glucose. bacteria (Gram stain and culture). and crystals.

OA RA GOUT PSEUDOGOUT SEPTIC ARTHRITIS

UllW agc/sexJ Older adults Females 20-45 Older males Older i1.dulLS Any age

CWsic jOints / DIP, PIP, hip. knee PIP, MCP, wriSt Big toe Knees, elbows Knee

joint fluid WBS/ < 2,000 > 2.000 > 2.000 > 2,000 > 50.000

'\cmrophilY < 25% > 50% >50% > 50% > 75%

0..1" = osteoarthritis. RA = rheumatoid uthritis. DIP = distal interphalangeal. PIP = proximal imerphab.ngeaJ. MCP =
JlltQWpOphalangeal. WBC = white blood cells.

• CASE SCENARIO: A 50-year-old milD presents with ilD acutely painful. hOi. swollen, stiff
right knee wim no history of trauma or musculoskeletal problems. What should you do
next? Arthroce':tes.is ilDd joint fluid examination.

Other key differttlces/points

1. Osteoarthritis (OA): little evidence ofinOammation on exam (no hot. red, tender joints as seen
in most other rheurnatologic/anhritic disorders). Classic signs and symptoms include Heberden
~ at thedi~ joint andB~al the proximal interphalangeal
(PIP) joint; worseping symptoms in the evening or after use; andb~The inddence in­
creases with age. Treat with wei~ht reduction and as-needed N$AIDs or acetaminophen.

- --



2. Rheumatoid arthritis (RA): ~itive rheumatoid faclOT RF clinches the diagnosis, althougbchil­
dren with RA are often RF-negative. Look for Stemic s m toms fever, malaise. subcutaneoIl5
n2:"dules [see figure],~sion,mytis) , prolonged-;;orni.ng stiffness~
and boutonniere deformities. The buzz word iUann"""JW(articular canila~e looks like granulation lis­
sue due to chronic inflammatjon). Treated with NSAIDs (for symptom relief only: they do not Iuh-disease progression like other agents), hydroxychloroquine. etanercept, and corticosteroids (for
bad flare-ups). among others.

Internal Medicine and Medical Subspecialties

UnUSUolU}' large denn.tl md SUbcul~t()USrhewmloid nodulD
in ~ p.lticnl Wilh se\'~ rhewmtoid uthritis. (From Fl[zpund
IE. Aeling JL: Denn~tology Secrets Phil~delphi.a, H~ley & &j...

fus. t999, with pennission.)

I ';'_.~t: classically starts with podagra (gout in t.he big t.oe), Look for~ (subcutaneous uric acid
/II~,l\.l~VVCfeposits. P~~~0l't. lesio~ on bone x-r~) and needle-shaped crysl~ (often inside leukocytes)

L (.-, e-n CL- with negobve birefringence. Gout is more common in men than in women. Patients should avoid ai-
f3'1~ ~ cobol. which may precipitate an attack.. Colchicine or NSAIDs (lIOraspirin~ whiCh causesd~

c-.p/.d? . excretion ofuric add by the kidney) are used for acute altacks. For maintenance therapy.h~
in1alrp. alkalinization ofrhe urine, and allopurinol may be used.
~~~

.. CASE SCENARIO: A 58-year-old obese man presents with acute onset of pain, redness. md
swelling in the big toe. Joint aspiration reve~ls needle-shaped crystals with negative bire­
fringence. Should you use low-dose or high-dose allopurinol?~ Allopurinol and
probenidd should not be given for acute attacks, because they make matters worse. They
are mainten~nce agents that should be used once the acute auack bas resolved.

4. Pseudogout: rbomboid-shaptd calcium pyrophosphate dihydrate crystals with wea.k.ly positin birlfril.
gena. Mnemonic: pseudogour pyrophosphate and positive birefringence. Treat with~or
colchitiPc.-5. Septic arthritis: synovial fluid shows bacteria on Gram stain. ~apbrlococcus aumas is the most corrunoo
organism, exce t in sexually active young adults in whom the most common organism is NriMiI

gonorrhoeae). blood cultures '.11 addition t joint cultures because the organism usually reaches W
joint via the hematogenous route. Do ure ral swa san cultures in appropriate patients.

Other causes ofartbritis

Q)Psori~is:in the presence ofclassic skin lesions, always consider psoriatic arthritis. The disease usu·
ally affects hands and feet. The arthritis resembles RA, but rhewnatoid factor is negative, Treat y,im

NSAIDs or steroids (~vere cases). ~
~~

2. Lupus erythematosus or inflamm.a.tory bowel disease: look for other symptoms of the prinurJ
disease.

Q)Ankylosing spondylitis: remember the association with HLA-a-r(Most. often a 20-40-year-cld
man with a positive family history presents Witll back pai.n ~-~~ing sliffness. The patient nuy



ErylhemouoU5. annular rash known as e;;71hema (duon­
icum) migrans, which is characteristic 0 Lyme disuse.
(From Cunha BA: Infectious Disease Pearls. Philadelphiil.
Hanley & BelfU5. 1999. with permissiOIl.)

11. Charcot joint: most commonly seen in
diabetics; also seen in other neur0e..athies.----- ..,.. -...
Lack of sensation causes the patiem to overuse or misuse joints. which become deformed and
painful. The best treatment is prevention. After even seemingly mild trauma. patients with neu­
ropathy need x-rays to rule out fractures.

12. Hemochromatosis/Wilson disease: both may cause arthritis due to deposition of iron or copper,

respectivel y.

9. Trauma

10. Childhood orthopedic problem: slipped
capital femoral epiphysis. conge.niul hip

dysplasia. and Legg-Calve-Penhes disease
may cause arthritis as an adult. Use history
(age of onset) and x-ray to figure Out

which disease the patient had (see Pediatric
Orthopedics section).

AutoimmWle diseases affect women of reproductive age unless otherwise specifled. For board pur­
poses, classic disease fmdings differentiate one condition from the other. Almost all have systemic signs

of inflammation (elevated sedimentation rate/C-reactive protein. fever, anemia of chronic disease. fa­
tigue, weight loss).

1. Lupus erythematosus: malar rash. discoid rash, photosensitivity, kidney damage, anhritis. peri­

carditis or pleuritis. positive C!!!....~udtc!!~tibod.1(AN~).positive~S~tbanti~. positive syphilis test
(Venera! Disease Research Laboratory. rapid plasma reagin). positive lupusanticoa~
cytopenia. leukopenia, anemia. pancytopenia. neurologic disrurbances (depression. psychosis,
seizures), and oral ulcers may be presenting symptoms. Use t}NA titer as a screening test; c.Q!!fl!:m
with the anti-Smith antibody test: Treat with NSAIDs; hydroxychloroquine. and corticosteroids.

2. Scleroduma/progressive systemic sclerosis: look fOT CREST symptoms (calcinosis. Raynaud
phenomenon, esophageal dysmotility. sclerodactyly. telangiectasias), heartburn, and mask-like.

assume a bent-over posture. Sacroiliac joints are primarily affected, and x-rays may show d "bam~

boo spine." Watch for other autoimmune symptoms, such as fever, elevated sedimentation rate, ane­
mia, and uveitis. Treatment is exercise and NSAIDs.

(j>Re.iter syndrome: also associated with HLA,jJl7. The classic triad of symptoms is urethritis (due
to ch1amydial infection). conjunctivitis,.md arthritis (the patient "can't pu. can'l 5«, and can't climb

~ Pf p;.r{/nek- Q uu"). Reiter syndrome also may foUow eqteric baCterial infectioJ;lS. Superficial oral and penile
II /' ulcers may occur. Diagnose and neal the sexually transmitted disease, if present; also treat the ea-

'K lien!'s sexual parmers. Use NSAIDs for arthritis.

5. Hemophilia: recurrent hemarthroses can cause a debilitating arthritis. Treac with acetaminophen:
avoid anliplatelet agents.

(9L~: look for ti~te. erythema chronicum mi!,"aDS (see figure), and migralory arthritis
later. Treat with d~ne.c~ or amoxTdllln (best agenl for'Pregnantwomen).

7. Rhewnatic fever: look for previous strep­

tococcal pharyngitis. Migratory polyanhritis
is one of the major Jones criteria.

a. Sickle cell disease: patients frequendy
have arthralgias and avascular necrosis of the

humeral or femoral head. which can lead
to severe arthritic changes and deformities.

~
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ESR = erythrocyte sedimentation rate, CPK = creatine phosphokinase, EMG = electromyography. SSRIs = serotonin­
specific reuptake inhibitors, NSAIDs = nonsteroidal aDti.infbmmatory drugs.

Woman> so y.o.-Pecto~od pel~dles, n~

MarkedJy elevated (often> 100)

Normal

POLYMYALGIA RHEUMATICA

TemIX'ral aneritis: great
response to steroids. very
high f.Sl\; dduly patienr

Stefoidj--

POLYMYOSITJS

~ated CPK; abnornuJ
~G and ~psy: greater
mit ofcancer

Steroids/,

~o )'.0. woman

Proximal muscles

El~

Abnormal

~ety, s~. ~mnia;

IX'int tenderness over affe«ed
mUSCles; negati"e \\ork-up

FIBROMYALGIA

-
SS)!Is, NSAIDs. rest."---- r::;:>:;- -

Yo~

Vuious .........

Ct!:°nn,p
Normal

leathery facies. The screening test is the ANA assay; confIrmatory tests are antiCeDtromne antibody (for
CREST) and .anticopoisomuase (for scleroderma). Steroidsma~.

6l S.i£&!en_syn_dro~e: dry eyes (kuatoconjunctivitis siOOl) and dry mouth (xerostomia); often usoci­

ated with other autoimmune disease. Treat with eye drops and good. oral hygiene.

4.~tis: polymyositis (see below) plus skin involvement (heliotrope rash around tht Cl!S
~lh associated puiorbiwl edema is classic). Patients classically have difficuJty in rising out of a clWt
or climbing steps becasue the disease affects proximal muscles. Muscle enzymes (i.e. creatine ki­
nase or creatine phosphokinase) are fleyaled, and electromyography is irregular. Muscle bioI'S)'
establishes the diagnosis. Patients have an increased incidence of ~aliBnoney,

(!f0lyarteritis nodosa.: remember the association with hepatitis B infection and cryoglobulinemia. Pa­
tients present with fever, abdominal pain. weight loss. renal disturbances, and/or peripheral neu­
ropathies. Lab abnormalities include high sedimentation rate. leukocytosis. anemia, .md hemt·
turia/proteinuria. Vasculitis involves medium-sized vessels. Biopsy is the gold standard for diagnosis.

6. Wegener granulomatosis: resembles Goodpasture syndrome, but instead of anti·glomerular an·
tibodies. look for positive antineurrophilic cytoplasmic antibody (ANCA) titer. Also look for sinonOS4iiD·
volvernent (nose bleeds, nasal perforation). which is not seen in Goodpasture syndrome. as wellOil5
involvement of lungs (hemoptysis. dyspnea) and kidneys (bem..turia. acute renal failure). Trw.
with cyclophosphamide.

0awasaki syndrome: trPically affects children Jess than~ years oktland is more common in ]apanest
chiJdren and girls. Patients present with truncal rasb. high fev9 (lasting> 5 days), cpojunctivli
infection. cervicallympbadenopathy. "SbllW~'roDgu~ofpalms rod soles,
and/or arthritis. Patient<can develop coronary vessel vasculitis and subsequent aDmrysms. whicb
may lhiombose and cause a myocardial infarction You sboul.d consider .K.awasaki disease in an)'
child who has a myocardial mfarction. Treat durin the acute sta e wit~one of the few
times to use aspmn in children) an IV unmunoglobulin to reduce theris~naryaneurysm.

aTa.hyasU arteritis: tends to affect Asian women between 15 and 30 years of age. It is also calla!.
~"pulsdess disease" because you may not be able to feel the patient's pulse or get a blood pre:ssurt

measurement on one side. Vasculitis affects the(aornc arC!1)and the branches that arise from it;
c!r0tid involvement may cause nel}fologic signs or stroke. Heart failure is not uncommon. An an·
giogram shows characteristic lesions. Trearwith steroids and/or cyclophosphamide.

t1\Beh~etsyndrome: the classic patient is a n:an in his 20s with pojnfuJ oral and . CtrS. May iho
\:::1have u~e.!!!!.~ and other skin lesions (especially erythema nod.osum)~mayhelp.

Fibromyalgi.. vs. polymyositis vs. polymyalgia rheumatica:

Treatment

Cl.tssic age/sex

Location

ESR

Muscle biopsy/EMG

Classic findings



.. CASE SCENARIO: A 65-year-old woman presents with unilateral scalp tendemess, fatigue.
and muscular weakness. Her sedimenution rate is markedly elev,ued. She mentions that she
is Ju.ving trouble seeing out of her right eye. What should you do next? SWt steroids im­
medi,uely. Do not w-.it lO confirm the diagnosis of temporal arteritis with a biopsy. because
the pltient may go blind while you ue wititing for the biopsy results.

Paget disease: a disease of bone in which bone is broken down and re~enerated, oHen simultaneously.
The disease is seen in patients> 40 years old, more commonly in men, and often is discovered in an
asymptomatic patient on an x-ray. Classic signs include pelvic and skull involvement; watch for a pa­
tient who has had to buy larger-sized. hats. Patient may have bo~, ar!hritis, or nerve deafu.ess.
Alkoline phosphD~ is mMkedly elevatea in the presence ofnormal cakium and phosphorus-levels. Patients have
an increased. risk op€steosarco~in affected bones. Treat withfcisAIDSyor symptom relief, possibly a
bisphospbonate (e.g., etidronate) for severe disease.

Internal Medicine and Medical Subspecialties
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Other Important Topics

DERMATOLOGY

Common turns wed to describe skin findings:

1. Macule: a (lat spot < I on (nonpalpable. but visible). Example: freckles.
~

2.~ same as macule but> I on. Example: pori-wine birthmarks.

3.~: solid, elevated lesion < I em (palpable). Examples: wart, acne, lichen planus.

4.~same as papule but> I on and flat-topped. Example: psoriasis.

5. Nodule: a palpable. solid lesion> I em and not flat-topped. Examples: small lipoma. erythema
~

nodosum.

6. Vesicle: elevated, circumscribed lesion < 5 mm containing fluid (small blister). Examples: chick­

~ genital herpes.

7. Bulla: same as vesicle but > 5 mm (large blister). Examples: contact dennatitis, pemphigus.
~

8. Wheal: itchy, transiently edematous area. Example:allergic reaction.

Vitiligo: depigmentation of unknown etiology (see figure); associated with other autoimmune condi~

tions, such as pernicious anemia and hypothyroidism. Palients may have antibodies to melanin.-- .-

Viuligo in an Africm-Americm I1'Wl Note the complete loss
ofpigmemuion in the b.mds and ....Tists. Although ustully not
required for di.tgoosis. ~ biopsy of.rreaed skin would re\"eJ.I
nl .lbsence of mel.moq'teS.. (From Flttp.ltrid: IE. Ading Jl
(eds): DerT1l.ltoJogy Secrets. Phil.tddphi..J., ihnley & Belfus, p
Ill, with pemUssion.)

•
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Pruritus: may be a clue (0 a diagnosis of obstructive biliOJ)' m­
(classically primary biliary cirrhosis). urtmia, polycythemio n1m yaw

(classically after a WiUTll shower or bath), contact or atopic dmDlli­
tis. scabies, and lichen planus.
~ ~

Contact dermatitis: often due to a type IV hypersensitivity roc­
tion; also may be due to irritating or toxic substance. Look farques­
tion lO mention new exposure to a classic offending agent (e.g.,

p~:~ ..o!!,..ivy, n~kel ...ea~ri.n$s, d~t). The rash is well circum·
scribed and found only in the area of exposure (see figure). The
skin is red and itchy and often has vesicles and bullae. Avoidance of the
agent is required. Patch testing can be done, if needed, to dtter­
mine me antigen.

Atopic dermatitis: look for family and personal history of 41lu­
gies (e.g., hay fever) or asthma. This is a chronic condition Uut Ix­
gins in me rust year of life with red, itchy, wuping skin on tht ht'J,d
and upper extremities and sometimes around the diaper uta. The
major problem is pruritis and resultant scratching, which leads to

skin breaks and possible bacterial infection. Treatment involves
avoidance of drying soaps and the use of antihistamines and !opictl
steroids.

Seborrheic dermatitis: causes the common conditions known is

cradle cap and dandruff as well as blepharitis (eyelid inflammation).
Look for scaling skin on the scalp and eyelids. Treat with dmdruff
shampoo (i.e.. selenium sulfide).

Fungal skin infe<:tions, derrna.[Qphyte infections, and ringworm, depending on the location, art lit·
fined as:

Nickel dermatitis, the mOSI common form ofCOllt.1et
dermatitis in women, from nickel earrings. In this
u ...e, secondary infection was aho presem. Jean
studs. zippers. spectacle frames, and jewelry ;He
other potenti.11 causes of nidel dennatitis. (From du
Vivier A: Disorders of pigment and of pigmented
skin. In du Vivier A (ed): Atla!i ordlnial Denniltol­
ogy. 3rd ed. New York, Churchill UvingSlone, 2002,
pp 649--666, with permission.)

1. Tinea corporis (body/trunk): look for red, ring-shaped lesions that have roistd borders and tend to df#f
centrally while they expand peripherally.

2. Tinea pedis (athlete's foot): look for macerated, scaling web spaces between the toes thO! offen itch and as­
sodated thickened, distorted toenails (onychomycosis). Good foot hygiene is pan of me treatment.

3. Tinea wtguium (nails; also known as onychomycosis): thickened, distoned nails with debris under
the nail edges.

4. Tinea COlpitis (scalp): mainly affects children (highly contagious). who have scaly patches ofhair
loss and may have an inflamed, roggy granuloma of the sglR ~own as a kerion). On the bcwUs
you may be shown a picture of this fmding. The condition usually resolves with antifungal trtal­
ment (not a tumor)

5. Tinea. cruris Oock itch): more common in obese males; usually seen in the aural folds of the upper.
inner thighs.

Most of mese infections are due to Trichophyton species.

• Diagnosis of any of mese infections can be confumed by ~craping the lesion and using a potas·
sium hydroxide (KOH) preparation to visualize the fungus or by doing a culture.

• Oral agent!l (e.g .. ~Ou~~) must be used to treat tinea capitiS and onychomy~;

the others can be treated. with topical antifungals (imidazoles such as miconazole, dotrimazolt.
~ -ketoconazole). or oral agents.. -

• In tin~pitis. if me hair Ouoresus under the Wood's lomp@aosporumsp)s the cause; if the hair
does DOt fluoresce. the probable cause is Trichophyton sp.
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Candidiasis: thrush (creamy white patches on the tongue or buccal mucosa that can be scraped off) may
be seen in normal children, and candidal vulvovaginitis is seen in normal women. especially during
pregnancy or after taking antibiotics. However, at other times and i.n different patients, candidal infec­
tions may be a sign of diabetes or immunodeficiency. For example, thrush in an adult man should raise the
possibility orAIV/ AIDS. Treat with local/topical nJ:1talin or imidazoles (e.g., miconazole. clotrimazole):
oral theraDy (nystatin or ketoconazole) is used for extensive or resistant disease................ ~ ~ -
Tinea versicolor: Pityrosporum~n tha[ presents mOSt CO.Q!lllonly in young adults with multiple parches
of various size and color (brown, tan, and white) on Lbe lorso. Often the lesions become noticeable in the sum­
mer because the affected areas {oi! 10 [(III and look white. Qiagnose from lesion scrapings (KOH pre~­

~). Treat with selenium sulfide shampoo or topical jmidazolrs.

Scabies: caused by the mite Sarcoptes smoo, which tunnels into the skin and leaves visible "burrows" on the
skin, classically in the Cinfluweb spaces and flexor surface of Lbe wrists. Watch for severe pruritus and itching,
which can lead to secondary bacterial infection. Diagnosis is made by scraping the mite ou[ ofa burrow
and seeing it under a microscope. Remember to treat aU contacts (e.g.. the whole family).

.. CASB SCENARIO: What is the preferred treatment for scabies? ftnnrthrin cream applied to the
whole body. Do not use lindane unless permethrin is not a choice. Undane used to be the
ta;.atmtm of choice but can cause neurotoxidty. especially in young children.

Uce (pediculosis): lice can infect the head (Ptdiculus capitis; common in school children). body (Ptdiculus
COlpariS; unusual in people with good hygiene), or pubic area (Phthirus pubis. also known as "crabs"; lraIlS­

mined sexually). Infected areas tend to itch, and diagnosis is made by String the lice on bair shafts. Treat
with etthrin qeam (preferred over lindane due to lindane's neurotoxicity) and decontaminate sources
of reinfection. \Ai":;h and sterilize combs, hats. bed sheets. and clothing.

Warts: caused by human popiJlomavirus (HPV). WartS are infectious and most commonly seen in older
chiidren, often on the hands. Treatments are .multiple and include'Salicylicacid.ltqutd-nitrogen.~­
[.!&.e, and others. Genital wans are also caused by HPV; types 16 and 18 are associated with cervical
cancer.

Molluscum contagiosum: a poxvirus infection that isco~ in cltildren but also may be transmitted
se~ A child who has enital molluscum mayor may not ha~tractedthe disease from sexual
contact; autoinnoculation is possib e. Do not aUlomatically assume child abuse, although it must be ruled
OULThe diagnosis is made by the characteristic appearance of the lesions (skin-rolond, smooLb, waxy popults
wiLb a Ulural depression [umbilicated] that are roughly 0.5 on) or by looking at the coments of the lesion,
which include cells with characteristic inclusion bodies. Molluscum comagiosum usually is trealed with
fi'ee or curettOlge.

Acne: know the medical description of arne: comedones (whitehtads/blac.k.btads), papules, pustules, inflamed
nodules, and superficiol pus-filltd cysts with possible inflammatory skin changes. Propionibactaium QeDes is

thought to be partially involved in pathogenesis as is blockage ofpilosebaceous glands. Acne has not been
proved to be related to food, but if the patient makes such a relation, you can try discontinuance of the
presumably offending food. Acne is not related to exercise. sex, or masturbation, but cosmetics may ag­
g:.a~te it. Treatment options are multiple. Start with ~pical &tnzoyl ptroxidt; th~ try topical clindamycin,
Otal tetracycline. or oral erythromycin (for P. oems eradication). The next step is 10 try topical tretinom.
The last resort is oral isoUttinoin. Isotretinoin is highly effective but tUQtOSenic and can cause dry skinlind
muoosat, mu:sclt andloint pain, and abnonnallivu function tests.

(i.osac~looks like arne but starts in middle age. Look for~(b~) and ~t­
in..,2..~.Treat with topical meuoniduole or oral tetracycline. The pathogenesis is unknown, but
it is not related to diet.

Hirsutism: most commonly idiopathic, but look for other signs of virilization (deepening voice, cli­
4- toromegaly. fromal balding) to represent an androgen-secreting ovarian tumor. Other causes include
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Lichen planus: look for oral mucosal lesions (potches of fme white lines QIld dou)

and the 4- ps:..e~;r!tiC'l~!ple. ~al~ classically on the~
and/pr ankJes. The £Qn ition is usually self-limiting and goes away within a

few years and only symptomatic treatment (Le. relieve itching) is typically
n'eeaed.

Drug reactions and skin (see figure): penicillin, cephalosporins. and sulfa

drugs commonly cause rashes; tet.racyclines and phenothiazines commonly
cause pborosensitiviry..

Erythema multiforme: look for classic target (also known as iris) lesions. This
condition is usually caused by drugs or infections (e.g., herpes virus). Tbese­
vere fonn, which may be fatal, is known as Stevens-johnson syndrome (eye

and oral mucosal involvement); treat supportively. (See figure on next page.)

~ema nodosum: inflammation of the subcutaneous tissue and skin, du·
sically over the shins (pretibial). T~er. red nodules are present. Look forex­
otic diseases SUdl as ~is. coccidiomycosis, and ulcerative colitis to be the
cause, although more commonly the cause is unknown or due to a streptO­
coccal infection.

Pemphigus vulgaris: an autoimmune disease of middle-aged and e1~
people that presents with multiple bullae, slarting in the oral mucosa and spmd·
ing to the skin of the rest of the body, with subsequent sloughing of the bUs­

ttys thal leaves raw, denuded skin. Biopsy can be stained for an!;..bodY md
sho~ocdike or ftshnet immunofluorescence pg"tID (versus a~ pcrtttnt ill IIa1­
Ions pemphilloi~. a similar but milder condition). Treat with corticosteroids {o
prevenrdeathIrom skin infection or fluid losses.

Psoriasis: Oassic lesions are dry, DOl pruritic. wdJ-circumsaibtd, silvay. scofult
papules and plaques found on the utmsor surfoces of lite dbows and knees (see fig­
ure) ,or the sca.lp, The family hislOry is often positive. Psoriasis~ mosdy
in whiles \vi.th onset in early adul~ood._Patients may have f!.tting of tht~
and ail arthritis that resembles rhewnatOid arthritis but is rheumatoid f;l.Clor­
negative. 'Diagnosis made by appearance", but bi~psy can be used if there is

doubL Treatment is complex (shouldn't be asked about in detail on USMLE)
but involves exposure to~e,g., sunlight), lubricants, topical corticosteroids. and ken.·
tolytie> (coal tar, salicylic add, anthralin). -

Pityriasis rosea: usually seen in adults. Look for a :h!!9M ~'!L' (~. slightly erythematous, ring­
shaped or oval palch classically seen on the trunk), followed I week later by many similar lesionsdU!
~o itch. Look for lesions on the back with a long axis that parollds the languhan's SkiD deav(lH!...1incs,

typically in a"C~" pattern. The disease usually remits spontaneously
in I month. Syphilis is in the differential diagnosis. Treat with reassurance, as
rash generally goes away within a few months.

P$o~.Elbow lnvoh'ement orpsori~
\"Ulguis. demonstnting t)'pial v.:d1­
dC'1mrt:atcd. rtd pbques withsilvcry scale.
(From Fitzp.unck JE. Aelmg JL Denn~­

tOJog) ~b_ Phil;l.delphi.t. HrnJq &
Belfus, 1998, with pcrnussion.)

corticostuoid odminisuotion, Cushing syndrome, Stein-levenlltaJ syndrome (polycys­
tic ovary disease), and drugs (minoxidil and phenytom) ...ffl.... " .... rr,)Of"'\

Baldness: watch for exotic causes of i!Jegular, pa~y baldness, such as!!t
chotillomania, a psychiat.ric disorder in which patients pull Out their own h.a.ir,
and a10ptcia amtta, which is idiopathic and associated with antimicrosom;d
and other autoantibodies, Alopecia areata also is seen in patients with lupus
or srphilis and after chemotherapy. Male-pattern baldness is benign and eO;
sidered to be a genetic disorder that requires androgens to be expressed,

Drug rucuon resulting in p!lpable pur'
E,} due: to v~hus_ This type ofnsh
IS ;l.l'iO Cbss.inll)' ~n in~
Schonkln rll!pur~, meningococal
nlellJngiu~ <;.("~~, Uld other ~utoim

mune/V01.<;cuhus disorders. (From silo
\'er RM, Smith EA: Rhtum.uology
Purls. Phib.ddphu. H~nley & Belfus,
1997, ..... ith pernm.s.ion.)
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Erythema muluforme. Classic ~I­

milr involvement with urge! lesions
is shown. (From du Vh'ier A: Reilc­
u\'e disorders of the skin and ,ld­
~ drug relcUons. In du Vivier A
(~): AU.l!iofCliniru Derm,ilIology.
3rd ed, New York, Churchill uv­
ingstone. 2002, pp 367-416, with
pennissioll.)

Dermatitis herpetiformis: 'Should alen you to the presence of glut,rn..gnsjrivilf (Le. cd.i~/m). Look
for diarrhea and weight loss. The skin has JgA dryosits even in unaffected areas. Patients present with in­

tensely pruritic ves-ides, papuJes, and whtak on tht utmsor asptru: of lht dhows and knus, possibly on the face
ol.Q.d neck. Treal willl gl~free d;t.

Decubitus ulcers (bedsore or pressure sore): due lO prolonged pressure againsl me skin. Cleanliness
and dryness help to prevent this condition, and periodic skin inspection makes swe that you catch the
problem early. When missed, me lesions can ulcerate down to me bone and become infected, possibly
leading to sepsis and death. Treat major skin breaks wim aggressive surgical debridement; use antibi­
otics if me patient has signs of infection.

... CASE SCENARIO: What is the best way to prevent bedsores? Periodic turning of paralY7.ed,
~ridden, or debilitated patients (those at highest risk). ~ial,.;ir mat~ also s.h~
Mea5 of ressure com' u sl and can hel in preven ion.

... CASE SCENAJUO: What are the two classic causes for new onset of excessive perspintion?
J;lyperthyroidism IDd pheochromocytoma (if intermittent). Also consider hypogl)'cemia

Moles: common and benign, but malignaOl transformation is possible. Excise any mole (or do a biopsy
if the lesion is very large) if it enlarges suddenly, develops irreguJar borders, darkens or becomes inflamed, changes
color (even ifonly one small area of the mole changes color), begins to bleed, begins to itch, or becomes painfuJ.
Dysplastic nevus syndrome is a genetic condition with multiple dysplastic-appearing nevi (usually>
100). Also look for a family history of melanoma. Treat with careful follow-up and excision/biopsy of
any suspicious-looking lesions as well as sun avoidance and sunscreen use.

~a: mainly important because it mimics skin cancer (especially squamous cell cancer).
Look for a flesh-colored lesion with a central crater that comaIns keratinous material, dassically on 'the
face. The best way to differentiate it from cancer is that a keratoacanthoma has a very rapid onset and
grows {Q its full size in I or 2 months (which almost never happens with squamous cell cancer). The
~on involutes spontaneously in a fe\.,! months and requires no treaunem. If you are unsure, the best
step is a biopsy; but moose observation if the hislory is dassi<;;

Keloid: an overgrowth of scar tissue after an injury, most frequently seen in blacks. The lesion usually is
slightly pink and classically found on the upper back, chest, and deltoid area. AJso look for keloids to
develop after ear piercin,& not treat or excise the esion; ou rna make it worse

Basal cell skin cancer: begins as a shiny papule and slowly enlarges and develops an umbilicated center,
which later may uJcerate, wim peripberalte.langieaosias (see figure). Almost never metastasizes. As with all
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~ cell CMCinonu,l.he mostCOlll­

mon skin anCCl of the fKe, ~dp..

cent to the nose. Thfie i$ ;( pwfy
papul~ or nodul~ .....lth cbssic
c=lr.l1 ulcuation md pmpbenl
telmgiKUSi~.Typia.lly. the lesl.oo
is painless but bleeds, forms ~ so.b.
and fails to hut. (From du Vivier A;
Differenlial diagnosis. In du Vivier
A (ed): Alias of Clinical Derm~lol­

ogy. 3rd ed. New York. Churchill
U,wgslone, 2002. pp 693-724.
with permission.)

skin cancer, sunlight UPOSUft increases the risk and it is more common in light-skinned people. Tre.it with

excision. Biopsy any suspidous skin lesion in elderly patients.

Squamous cell cancer: look for preexisting actinic keratoses (hard, sharp, red. often scaly lesions in sun­
exposed areas) or burn scars to become nodular, warty. or ulcerated. Do a biopsy if this happens. $qua--mOllS cell cancer in situ is known as Bowen disease.

Milign;mt me.bnonu: supaficiaJ speNding melanoma (see figure), which tends to stay superfici.ll, has the
best prognosis and D~uJ'!.!!!.e~~othe~ beause it tends to"grow downward (i.e. vertial sprud)
first. All.hough uncommon in blacks. melanoma tends to be of the o~!!B.in01!!.tW; look for bbd dots
on the palms or soles or under the fingernail (i.e. subungual). Treat with surgery; if surgery fails, the prog­

nosis is poor.

Superficial spreading m~lign~nt melanoma thal h~
developed a. nodular melanoma.. (From FilZpatrick JE.
Aeling JL: Dennatology Secrets. Philadelphi~, Hmley
& Belfus, 1996. with pennission.)

.. CASE SCENARIO: Wh,u characteristic of the primary lesion is most closely rela.ted to prog-
nosis in mela.noma.? The depth of vertical invasion.

Kaposi sarcoma: classically seen in patients with AIDS. Look for classic mucosal lesions (e.g.. inside the
mouth) or an expanding. strange rash or skin lesion that does not respond to multiple treatments.

Paget disease of the nipple: watch out for a unilateral red, oozing/crusting nipple in an adult woman. You
must rule out an underlying breast adenocarcinoma with extension to the skin.
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.. CASE SCENARIO: What is the classic nutritional cause of stomatitis? Deficiencies of B­
complex viwnins (riboflavin. niacin, pyridoxine). Viwnin C deficiency also may cause

~ ~ ~ ------stomatitis. ...

NEUROLOGY

Delirium and Dementia

DEURJUM DEMENTIA

Acute and dnmatic Chronic and insidious

Common causes Ulness. IOxin, withdnwal Alzheimer disease. multi-infrn:t dementia. HIV/AlDS

Reversible Usually Usually Dot

Attention Poor U~

Arousal level Fluctuates J::!..ormill,

-----;:"11i.<"":;;;~;;;n9nf~IU'rsr.:::~~:;::'/F~~=;;:;r:oIili1i;;;Mi~Jfd.:--==:::::::;

Qrnay be associated with ~a.I1ucinotions.il~ns. d~ns. orimtotioD difficuJties (unawareness of time,
place. or person), and"s~" (worsening symptoms at night). Memory impairment IS usually
global in deHrium, whereas remote memory is spared in early dementia.

• Watch for "pseudodementia" in the elderly. a mani estation of de cession that is reversible with
treatment.

• Treatable causes ofdementia include vitamin B11 defidency. endocrine disorders (especi~­
raid andp~ers).ur~~rs.and nonpal e.~~e.....h~­
c~s. TreaunentofP~ealso may improve dementia.

• Watch for~ ina~ as the cause of deUrium (W~y).
The classic presentation includes~, ophtbalmoplwia, nystagmus, and co~n. If untreated, the
deliriwn may progress to Kots4koff syndrome. which involves anterograde amnesia (inability to fonn
new memories) and confobulation and usually is irreversible. Give thiamine before glucose in an
alcoholic to prevent precipitating Wernicke encephalopathy.

Headaches

Tension headaches: most common headache cauSe. Look for long history of headaches and sttess, plus
a feeling of tighmess or stiffness. usually frontal or occipital and bilateral. Treat with Stress reduction
md acetaminophen or N$AID.

~uster hudaches: ?nilatera1. s~. tender and occur in clustersQ may abon an Oiutack acutely.

Migraine headaches: look for 0l!!.0, pho!ophobio, no~ and vo~tin9' and positive family history. Patients
may occasionally have neurologic symptoms during attack. Migraines usually begin between ages J 0
and 30 years. Treat or prevent with antimigraine medication (e.g., ~~a~'!.Jl)._

Tumor/mass: look for progressive neurolo2ic symptoms. papilledema, intracranial hypertension (classi­
cally with nausea and vomiting. which may be projeCtile). mental status changes. and headaches every
day that are classically worse in the morning. cr or MRI with contraSt should be ordered.

Pseudorumor cerebri: may mimic tumor or mass because it also causes intracranial hypertension, pa­
pilledema, and daily headaches that are classically worse in the morning and also may be accompanied
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by nausea and vomiting. Pseudorumor cerebri is typically found in young. obese women, and the crlMRJ
scans are negative. Lumbar puncture reveals markedly elevated opening pressure with no orner abnormali­
ties. Patients may have permanent vision loss without rreaonent. Treaunent is supportive; weight/onusu.
ally helps. [f not repeal lumbar puncLUres or oil shunt may be needed. Large doses of vitamin A, tetracy­
clines, and withdrawal from corticosteroids are possible causes.

Meningitis: look for fever, Brudzinski and Kemig signs, CSF findings (see table in later pan of this
section).

Subarachnoid hemonhage: often described as the "worst headache" of the patiem's life: may be dur
to congenital berry aneurysm ruptwe or trauma. Look for grossly bloody cerebrospinal fluid, though
the diagnosis should be made with oil nonconrrast cr, not lumbar puncture. Treat supportively and try to

diagnose an aneurysm if no history of trauma (Le. order cerebral angiogram).

Extracranial causes: :x~~,(optiC neuritis, eyeStrain from refractive errors, iritis, g~a), m~e

e~in (otitis media, ma~tis),sinus pain (sinusitis),o~(lo~e),her~in­
feetion with cranial nerve mvolvement:a:na' nonspecific causes (malaise from any illness).-

Cranial Nerves

Olfactory (CN I): rarely important c1inicaUy. Kallman syndrome is anosmia plus hypogonadism due 10
deficiency of gonadotropin-releasing hormone. -

Optic (CN 2). oculomotor (CN 3). trochlear (CN 4). and abducens (CN 6): see Ophthalmology section.

Trigeminal (CN 5): i1mervates muscles of mastication and facioJ sensotion (including the afferent limb of
the corneal reflex). The classic disorder is triguninoJ narraIgia (tic douloureux), an idiopathic disorder that
causes unilateral mooring faciol pain in olda adults that is often triggered by minor activity (e.g., brushing
teeth). It is best treated with antiepiJepsy mtdi«ltions (e.g., gabapentin, carbamazepine).

Facial (CN 7): innervates muscles o((aciol expression, toste in the anterior [Wo-thirds of the tongue, skl!!.ELdw:
external ear, lacrima) and salivary glands (except parotid gland), and stapedius musdt (thus eN 7 lesions
may cause hyperacusis). See Ear, Nose, and Throat Surgery section.

.. CASE SCENARIO: How can you tell the difference between an upper motor neuron (UMN)
and lower motor neuron (LMN) fadal nerve lesion using only pbysical examinaLion? '!ti!!1
an UMN, th~ forehead is no. involved on the affected side due to dual UMN innervaLion.
With a LMN, the forehead is involved on the affected side.

Vestibulocochlear (CN 8): important for hearing and balance. Lesions cause deafness, tinnitus, 0lIld!«
vtJ"tigo. See Ear, Nose, and Throat Surgery section.

GlossophMyngeal (CN 9): innervates pharyngeal muscles and mucous membranes (afferent limb of
gag reflex), parotid gland, taste in posterior third of the tongue. skin of the external ear, and q.rotid
body/sinus. Look for Joss of gag reflex and loss of taste i.n posterior third of tongue.

Vagus (CN 10): innervates muscles of palate, pharynx, larynx (efferent limb ofgag reflsx), taste buds
in the base of the tongue, aJ:.xJ0minaJ viscera,~in of the external ear. Look for bo~ntSS, ~.
pbogia, and Joss ol)og or cougb;PItx. Think of aortic aneurysms or tumors (especiaUy PancDasllung
tumors).

S,pinal accessory (CN 11): innervates sternocleidomastoid and trapezius muscles. Patients with lesioll
have dillicuhy in turning their head 10 the side Opposilt tht lesion and ipsDattrol sbouldu droop.

~: innervates muscles of the longue. Lesions produce deviation of a protruded IODSU.lf

the affecled side.



Seizures

_____________________________---'O"'h"o"'_I"m"p"o"",,,",,,_T"OP"i,,05'--__

Toxoplasmosis in an immunosuppressed patient. lesions on
contnSl-enh~cedMRl m.ly be e.iuilir ring-enluncing (left lIlrow)
or nodular (riahl arrow). (From Kan DS, Math KR, Groskin SA
(eds): ~diology SecrelS. Phib.delphi.l, Hmley & Belfus, 1998,
p 369, with permission,)

Important points

1. FOT all seizures, secure the ainvay
and, if possible, roll the patient onto
his or her side to prevent aspiration.

Six ma.in types ofseizures are likely to be tested on the boards:

GSimple partial (local, focal) seizures may be ~e.g,. Jacksonian march). ~(e.g., hal·
lu~ns) or ':e.sl'chic" (cogni.Qve or affective symptoms). The key point is that consciousness is
not impaired. Treat with phenytoin, valproate, or carbamazepine.

Qcomplex partial (psychomotor) seizures: any siIEple partial seizure followed by impainnen! of COD­

sciousness. Patients perform purposeless movements and may beCome aggressive if restraint is at­
tempted. People who get in fights or kill other people. however, are not having a seizure! The first­
line agents are phenytoin, valproate and carbamazepine. -

3. Absence (petit mal) seizures: stan before the oge of 20. They are brief (duration of I0-30 seconds).
generalized seizures of which the main manifestation is: loss of consciousness, often with eye or mus­
de fluumngs. The classic description is a child in a classroom who stares off into space in the mid­
dle ofa sentence, then 20 seconds later resumes the sentence where he or she left off. The child is
having a seizure-not daydreaming. There is no pastiela.! stote (important differential point). The
first-line agents are ethosuximide and valproate.

4. Tonic clonic (gr;;md mal) seizures: the classic seizures that may have an oura; tonic muscle contrac­
tion is followed by donic contractions, usually lasting 2-5 minutes. Incontinence (urine and/or feces) of­
ten is an associated symptom. and the postiCtal stale is characterized by drowsiness. confusion,
headache, and muscle soreness. Treat ~th phenytoin. valproate or carbamazepme.

~Febrile seizures: belWeen the ages ~f 6 months and 5 years. children may have a seizure due to
fever. The s_eizure is ·usually of the tonic-donic. generalized type. and no specific seizure treatment
is required. Treat the underlying caUse of me fever, if possible, and give acetaminophen. Such chil­
dren do DO! have epilepsy, and the chances ofdeveloping it are only slightly hig!ter than in the gen­
eral population. ~a.ke sure that the child does nOE nave meningitis. tumor, or any other s~ious '
cause of seizure, The question sho~d - -

give clues in the case deScription if
you are expected to pursue the work·
up of a serious condition.

6. secondary seizure disorder: due to a

~(tuIJ)Or, hem.9JThage), ~c

~ (hypoglyc~91.ia. hypo~,

pheny~nuria). toxins (lead, cocaine,
~ / .

carbon monoxide poisoning), drug
withdrawa.! (alcohol, barbiturates, ben­

zodiazepines, tOO rapid a withdrawal
from anticonvulsams). @rtbral edema)
(severe hypenension, eclam~a), CNS
infections (meningitis. encephalitis, tox­
oplasmosis [see figure]), trauma. or
~. Treat the underlying diSOrder,
Use~ and/or phenytoin acutely
to control seizures.
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Other Important Topics

2. Cysticercosis is due to infection with the larval form of Tatnia solium, the pork tapewonn. This
fecrion is seen most commonly in patients with AlDSand in immigrants (most common ca
seizures in South America). CT often reveals calcified and/or "ring-enhancing" lesions. Treat
nic10samide or praziquantel.

3. Rememberh~a cause ofstizures or convulsions, headacbt. confusion. and/or mml4l
(us changes. - = -=====-

Status epilepticus: when any type of seizure follows one after the other with no mcuvening pmods of
sciousness. Starns e ile tieus rna occur s omaneousl or result from too ra id a withdrawal of antic
vulsants. Treat with IV diazepam or lorazepam and phenyt?in. Remember to rmeet the airwa and

rubate. ifnecessa.ry.

.. CASE SCENAJUO: Wh~l is the most important point 10 remember when treating younger
women wilh epilepsy? Anticonvulsuus ue ler,uogenic. Women need counseling ~bout the
risks of pregnancy. Do ~ pregnancy lest before starting an ~nticonvuwnt.

Cerebrovascular Disease

Cerebrovascular disease (stroke, cerebrovascular accident) is the most common cause ofneurologic
ability in the U.S. and the thin:lliading cause of death. Watch for classic causes: ~emia due to ather
.@!!'(by far the most common), atrial fibrillation ~th resultant tlot formation and emboli to the b
and septic emboli from endocarditis.

Treatment for acute stroke in evolution is supportive (e.g., airway protection. oxygen, intravenous
ids). Heparin is controversial and should be avoided for board purposes. The vascular surgery sec
discusses lhe role of carotid endarterectomy (CEA). which is not done emergently .

.. CASE SCENAJUO: Wh~1 is the first lest perform~ for suspected ~cute stroke? NoncoDtust cr
scm to rule aU[ hemorrh~gic stroke (see figure).

Noocoouasrcrsan ofthe bnin showing J wdl-esa.blished .
suoI:e In the unitary ofthe mtenor cerebnJ utery. (From RoIU
Neurology Secrets. 2nd ed. PhibddphU. H.u1ley & Bdfus. 1998.
permission.)

.. CASE SCENARIO: A patient has clinicaJ symptoms of a stroke that started 2 hours ago, but
the CT is neg~tive. What does the patient h.ave~ A stroke or a transient ischemic attack (only
time will tel.! which). Remember that the CT an be negative in the first 24-36 houn.

.. CASE SCENAJUO: A patient has symptOms of;rn ~cute StrOke, md the CT .sca.n reveals no be­
morrhage. Wh~l is the best ~Cu!e treaunent? Aspirin .rnd sUpPOrtive ther~py. ThromboJ¥¥S
requires th.u the patient meet strict criteria .md carries a risk ofhemorrhaie.
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Tunsient ischemic attack (TIA): focal neurologic deficit that lasts seconds (0 hours (usually lasts less

thm 2-3 minutes), then resolves spontaneously; often a precursor to a stroke. The classic symptoms are

ipsilateral blindness (amaurosis fusax) aIld/<;: unilateral ~iplegia, hemipa;7Sis, weakness, or clumsi­

ness. Order 01. WS.1i.d duglex....~tr92~d sc'-Q or m~c~~c.s~hy(MRA) to look for
stenosis. Heparin is somewhat controversial; avoid for boards purposes. The best choice for therapy is

~pirin and OI.nf!platelet medications or elective CEA (with carotid stenosis> 70%).

Localizing a stroke or other CNS lesion:

SYMPTOM/SIGN THINK OF THIS AREA

Lower motor neuron lesion (or possibly a
mu~roblem)

Upper motOr neuron lesion (cord or brain)
~ ­Frontal lobes

Dominant frontallobe*

Dominant tempor.J1IQbe·

Temporal lobes

Domilwu pariew lobe*

Nondominant parietallobe*

Occipital lobes

Midbrain

Pons /

Medulla/

Cerebellum

Basal ganglia

Subthalamlc-nudei

Decreased or no reflexes/f!scigllOl.tions

HyperreflexiOl.

Apathy/inattention/uninhibited/I.1Ibile affect

(Broca (motor) aphasia

TWernicke (sensory) aphasia

Memory impainnent. aggression. hypersexuality

Iru.billty to .Tedd, ~e, llY!le, or~h

Ig~lOringone side of the body/difficulty in dressing

Visual hallucinations or illusions

Cranial nerves 3 and....i

Cranial nerves 5. 6, 7, and 8

Cranial nerves 9.10,11, and 12

At~ dysanhri.1l, nystagmus"'.cntention tremor.\
d.1£Deuia, sColEning~

Resting rn:mor, chorea

HemiNllismus

*Thdeft side is dominant in > 95% of population (99% ofrigbt-handed people and 60-70% ofleft-banded
people).

Huntington disuse: au!osomal dominant condition usually beginning between 35 ;md 50 years ofage.

Look for choreiform movemenlS (ir.!:egular, spasmodic, i!!voluntary movements of the limbs or facial mus­

~) and pr ressive intellectual . rali d~. or p~atric disrurbonctS. Atrophy of the candak nudeus

may be seen on crIMRI. Treatment is supportive; antipsychOtiCS may help.

Parkinson disease: clOl.ssic tetrad of slowness or poverty of movtment; muscular rigidity ("lead pipe" or "cog­

wheel"); rtstin trtmor " ill-rollin" uem.or that disappears with movement and sleep); and jI:Osrural in­

stability (shuffling gait and festination). Patients also may have dementiOl. and depression. The mean age

ofonset is around 60. The COl.use is a loss ofdopaminergic neurons, especially in the substantia nigra; there­

fore, dop.1lmine is decreased in the basal ganglia.

Drug therapy aims to inCrease dopamine and includes ltvodopa (given with carbidopa) , bromocriptine or

pergolide, monoamine oxidase-B inhibitors (selegiliDe), amantidine, anticholinergics (rrihexyphenidyl,

benzlropine), and antihistamines (diphenhydramine) .

.. CASE SCENARIO: A 27 -year-old man treated with lu.Ioperidol develops slowness of move­
ment and muscular rigidity (Parkinsonism). Wbat should you do? Tre.1lt with anticholiner­
~ (ben}lJ"opine, trih~henidyl) or antihistamines (diphenhy~mine).

Movement Disorders

dis-
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Note: Besides Parkinson disease, .a resting tremor may be due to I}ypenhyroidism, anxiety, drug
withdrawal or intoxication, or a benign (essential) hereditary tremor. Beni n hereditary trem"OTs
usually are autosomal dominant. Look or a family history. and use beta block to reduce the
tremor. Also watch for Wilson disease (hepatOlemicular degeneration) as a cause of tremor. As(enm
(oUlstretched hands flap slowly and involuntarily) occurs in patienlS with liver and kidney failure.

(fuebellu disordUS)ypically cause an intention trtmor (tremor only dUring attempted voluntary mo\'t­

~; goes away at rest). In children, thinkofb~(ce~.m~as).
hy,flrocephalus (enlarging head in child younger than 6 months, may be related. to Arnold-Chiari or
Dandy-Walker syndrome or prior meningitis). Friedreich ataxia, or ataxia-telangieqasia (the diagnosis
is in lhe name). Friedre.ich ataxia, an autosomal recessive disorder. Slarts between 5 and 15 yemof
age. Look for cardiomyopathy. In adults. think of o.J~olism,tu~. ischemia/hemorrhage, or~
sder<><;is.-
Amyotrophic lateral scluosis (ALS; also known as Lou Gehtrg's disease): an idiopathic degenenuoo
ofhoth upper motor newons (UMNs) and lower motor neurons (LMNs). ALS is more common in men.
The mean age at onset is 55 years. The key is [0 notice a combination of UMN lesion sigDS (spasticiry, b)"·
perreOexia, positive Babinski sign) and LMN ltsion si DS (fasdculations, atrophy. Oacddiry). Tr~ontnl
is supportive. Fifty percent of patients die within 3 ears of onset.

Miscellaneous Topics

Know the classic cerebrospinal fluid (CSF) findings in different conditions. Remember: do not per.
form a lumbar puncture in patients with acute head trauma or signs of intracranial hypertension until
you have a cr/MRl. You may cause the patient's death (from uncal herniation).

GLUCOSE
CONDITION CELLS/ .....L'" (mg/dL) PROTEIN (mg/dL) PRESSURE (mmHg)

Normal CSF 0-3 (ll 50-100 20-45 IO().-.200
~ ~

Baclerial meningitis > 1000 (PMN) < 50 AboUl 100 > 200

Viral/aseplic meningitis > 100 (l) Nomlal Normal/slightly Normal/slightly
increased increased

Pseudotmnor cerebri Normal Normal Normal > 200

~lIain.:..Barrt.~ndrolllS 0-100 <") Normal B Nonnal

Cerebral hemorrhage' "Bloody" (RBe) Nonnal > 45 > 200

M~ Normal/slightly Normal Normal/slightly Nomlal
increased (L) increased

"'Main cell type is put in parenthesis after the number (L = lymphocytes. PMN = neulrophils. ROC = red blood cells).

'Think ofsubarachnoid hemorrhage. but also may occur after an inrracerebral bleed.

Note: Wilh multiple sclerosis, look for oli odonaJ bonds on elecrrophoresis of the CSF. due to incte.\S('(j

!gG production. and an increased level 0 myelin basic protein ~g .active demyelination.

• CASESCENAJUO: A 32-year-old man wilh AIDS presents with grlodu~ onset oflethargy. pho­
IOphobilo. low-grade fever. and headaches. Lumbar puncture reveili low glucose. high pro­
tein, and a high white blood cell count, which is due predominlontly to high lymphocytes.
What (\VO types of meningitis should you consider~~~T12!'!!iDf:itis.

Watch for a positive India ink prrparation for cryptococnl meningitis.
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Multiple sclerosis: look for insidious onset of neurologic symptoms .in womeo aged 2()--.4.0 years with ex­
acerbations o.nd remissions. Common presentations include paresthesias or numbness, weakness or clumsi­
ness. visual disrurbance:s (decreased vision and pain due to optic neuritis; diplopia due to crani.il nerve in­

volvement), gait ·disrurbanc·es. incontinence or urgency, and vertigo. Also look for emotional lability or
other mental status c11anges. Internuclear ophthalmoplegia and scanning speech are classic symptoms.
and patients may have a positive Bobinski sign.~l and without contrast is the most sensitive diag­
nostic tool 10 show demyelination plaques. Also look foi increased I G/oli odonliI blindS andm~
rote'o in t e cerebros inal fluid. Treaunent is not highly effective but includes conicosteroids, inter­

ferons and other immune system modulators..--
Guillilin-Barre syndrome: look for a history of I~d infection or immunization roughJ~efore*'" the onstt of symmelric, distal lower excremiry weakness or paralysis and loss of detp lendon reflexes in affecled areas.

~~o~J Sensory disturbances (e.g., parestbesias) are mild or absent. As the ascenClil1g paralysis/weakness pro­
~t: resses in more severe cases, respiratory paralysis may occur; watch the patient carefully. Usually

" rn~ spirometr is used to follow inspiratory abjlity @u6ati@mayberequired. Diagnosis is made by a com-
h)rr«-.e..' bination of-clinical symptoms, cerebrospinal fluid analysis (usually normal except fQr markedly in­

creased protein). and nerve conduction velocities (slowed). Di~ase usually StopS spontaneously. ~o­
pbere:sis may reduce me severity and duration ofdisease. Do nOt use steroids; you may make the patienl
worse.

~: measures lhe electrical (contractile) properties of muscle. Lower motor
neuron lesio~ are associaledwit~/f~.With disease in the muscle itself, there
is li~t1e electrical activilY at rest (which is normal). but amplitude is decreased with comraction of the
muscle.

~: the most common cause i(fasovag~e.g., after stress or fear). Oth~r possibilities include car­
diac events (especially arrhythmias; order an EKG) and neurologic disorders (especially seizures; con­
sider cr/MRI of head only if other neurologic symptoms are presentr

.. CASE SCENARIO: A patiem passes out. Should you worry aboul a stroke? Syncope is Ull~

common in the setting of sU'oke; if it occurs, it is usually due to a lesion in the posterior
circulation (venebrobasilar system).

Ford~ orunco~wpatients in the emergency dePMtmwt with no history ofb'awna. fitsl
think or-~me~a (treat with glucose), opioid overdose (treat with naloxone), and lhiamine deficiency

~ ~

(treat wi thiamine before giving glucose in a suspected alcoholic). Other common causes are alcohol.
illicil drugs, pr~ption m~tions, diabetic keto'!.cidosis, w:oke. and epi~sy/post!l:talstile.-

lmportam auses ofJH:!ipheral neuropathies

...Y'M~sorders:~utono~dsensory '2~athy). uremii. hYJ>2thyroidism.

..)/.Nub'itiona.l disorders: deficiencies of vitamin Bll. 86 (look for a history of isoniazid use), lhi-
amine ("dry" beriberi). or vitamin E. - -
~

j.Aoxins/medications: ~a!!.orother heavy metals, is.?niazid. vi~ne. e~ambuiol (optic neuri­
tiS). In patients with lead poisoning, the classic symptom is w!lli...4r2p or foot drop; iook for coexist­
i.ng CNS and abdominal symptoms.

..J.--Postinfection, immunization, autoimmune disorders: GuUJain~Barre, systemic lupus erythe­
~us. polyarteritis nodosa, scI~erma. sarcoidosis. al!lyloidosis.

yrauma: carpal tunnel syndrome (median nerve entrapped at the wrist), pressure paralysis (ra­
dial nerve palsy in alcoholics), or fractures. Carpal tWUle} syndrome usually is due to repetitive
physical activityout may be a presentation Qf acromegaly or hypothyroidism; look for a positive
rind or PhaJen sign.
~

6. Infection: Ly~e disease, dip~eria, ~v. tickYte,Ie.!Y0sy.



Other Important Topics

.. CASE SCENARIO: What is the hallmark effect of peripheral neuropathies and demyelinating
dise~ on nerve conduction velocity? Nerve conduction v~ty is slowed.

Myastheni.a. gravis (MG): autoimmune disea..se that destroys acetylcholine receptors. MG usually pre­
sents in women aged 20-40 years. Look for ptosis, diplopia, and general muscle fatigability, especially to­

ward the end of the day. The diagnosis can be made with meT~muscleweakness improve~.

ter injection of edrophonium (Tensilon), a shari-acting anticholinesterase. Watch for an associated
~mOst patients with MG improve after removal of the thymus (thymectomy considered pm
of standard treatment). Most patients have antibodies. to acetylcholine receptors in the serum. T~t
with Ipng-acting anticholinesterase (pyridostigmine, neostigmine); plasmapheresis can help ~tting
of an al;Ute crisis.

Eaton-Lambert syndrome (ELS): paraneopla..stic syndrome classica.lly seen with smalJ celllWlg weer, ElS
also is a..ssociated with muscle weakness but~ the txtraocuJar muscles, wherea..s in MG mvolvenleiit of
extraocular muscles is almost always a prominent feature. El.S also ha..s a different mechmism of~

(impaired release of acetylcholine from nerves) .

.. CASE SCENARIO; How ca.n you tell the difference between MG and ELS by using repetitive
muscle stimulation? In JMtients ,vim MG fatigue iocreascs with stimulation, whereas in pa.
tiems ,vith.£J.5 fAtigue dccrcascs wim stimulati<2.n.

Important points

1. Do not forget or~~l(~~E~;!!:.~gas a cause for m asthenic-like muscle wealmess. It usu­
ally results fromagricwtural-exposure. Look for parasympathomimetic effects (e.g., m~s, ex~
sive bronchial secretiQJls, urinary urgency, dii!I!!ea). Treaunent includes arropine and prcrlidoDme.- ~

2.~ in high doses may cause myasthenic-like muscular weakness and prolong we ef-
fects of muS9S.1ar blockade in aneSThesia .

.. CASE SCENARIO: What conditions may occur in a patient with a port-Wine Slain over the
right side of the face in the dismbution of the fIrst md second divisions of me trigeminal
nerve? Sdzures and glaucoma. as put of the Sturjjt-Wtbtr syDdromt.}r--- ;;--....--- _

GENETICS

Questions may Ask you to give genetic counseling to a parent and/or to predia the likelihood of my­
log a second affected child after the first is born with a disea..se. It is assumed that you know the inhtr­
irance pauern of the disease.

Autosomal dominant: look for an affected mother or father who pAsses the diseAse to 50% ofoffspring.

• von Willebrand disea..se

• Neurofibromatosis: cafe-au-lait spots, profuse peripheral nerve tumors, acoustic schwiUlllOtN

• Multiple endocrine neopla..sia (MEN) I and n syndromes

• Achondroplasia (diagnosis from picture of the patient)

• Marfan syndrome: tall height, arachnodActyly, mitral valve prolapse, aortic dissection, lens dis­
location

• Huntington disease

• FAmilial hypercholesterolemia: look for xanthomas and early coronary anery disease, markedly
elevated cholesterol

• Familial polyposis coli

• Adult polycystic kidney disease

• Hereditary spherocytosis (see figure)



--------------- O::t:::h::e':::I:::m"p::o:.:n::an:::t:::T.:O.ePi::C::,__

.. CASE SCENARIO: An asymptoma.tic coupl~ lu.s a child with phenylketonUria. What is the
chance thai their next child willluv~ it? 25%.-

Hereditary spherocytosis. Smaller spberocytcs ue
nOled among larger polychromatic red cd1s. Note also
the b.cl... ofnonn.u central~r in the spherocytcs. P.I_
tients often improve after spleneoomy. (From Hoff­
brand AV, Pettil JE: J-laemolytic .mem1l.. In Color Aths
ofdiniColl Hematology, 3rd ed. New York, Churchill
UvingsfOne. 2000. pp 71-84, withperm.ission.)

• Tuberous sclerosis; fodal atlgj06bromas (i.e.,
odmomo stbaceum), uizures, mmral retardotioo
(i.e.• classic triad; "zits. fits, and nitwits").
CNS hamartomas, cardiac rhabdomyomas,
renal angiomyolipomas, and hypopigmemed.
skin macules

• Myotonic dystrophy: muscle weakness with
inability to rdease Brip, ~ding, ~ts,
~ental and mental retardation

.. CASE SCENAJUO: A 45-year-old man is diag­
nosed with adult polycystic kidn~y dis~as~.

His wife has no kidney disease and no family
history of kidney dis~ase. He wants to know
th~ likelihood that his two children may hav~

the diseas~. What do you tell him? Each child
has roughly a 50% chance of havinf !h~

di~

•~es (e.g., Tay-S5hs disease,
Gaucher di~e; the exception is F!kry ~_
ease, which is X-linked) -

•~ (e.g., Hur~disease; t.he exception is ~nter disease, whic~ is X-linked)
• Glycogen storage diseases (e.g., Pompe disease, McArdle disease)
• Cystic fibrosis ./

• Galactosemia: look for congenital cataracts, neonatal sepsis; avoid galactose- and lactose-con-
raining foods ........

• Amino acid disorders (e.g., phenylketonuria, alkaptonuria)
• Sickle cell disease .......

• Childhood. or~e polycystic kidney disease

• Wilson disease /

• Hemochromat~s (usually)

• Adrenogenital syndrome (e.g., 2 I-hydroxylase deficiency)

Autosomal recessive: look for family history and
(§"affected paren~who pass the disease to'\1!%l£f..

children.

X-linked recessive: look for affected fathers who pass the gene only to their daughters (who become
carriers but do nO[ get disease) and carrier mothers (family history in male relatives) who pass the dis­
ease to their sons.

• Hemophilia J

• G6PD deficiency............

• Fabry disease..........-
• Hunter disease./

•~s~drome: hypoxanthine-guanine phospboribosyltransferase (HPRT enzyme)
defiCiency. LOOkJ"Orinental retardation and stlf-mutilatian (patients may bite ofT their own
fIngers). ~
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• Duchenne muscular dystrophy./

• Wiscott-Alclrich syndrome

• Bruton agammaglobulinemia./

• Fragile X syndrome: second most common cause of mental retardation in males (after Down
syndrome). Patients have large testes .

.. CASE SCENARIO: A healthy man had a father with hemophilia. He Wa.DLS to know the like­
lihood that his sons will have hemophilia. His wife is healthy and ius no family history of
lhe condition. What do you tell him? His childrm's risk is no higher than ili.u afme gen­
ern population (close to O%). Fathers cannot pass X-Unked conditions on to their sons.

~-~C--~
(Polygenic d.isord~relativesare more likely to have disease. but there is DO obvious heritable pattern (yet).

• Pyloric stenosis./

• Cleft lip/palate '"

• Type II diabete~

• Obesity./

• Neural tube defects-
• Schizophrenia.....

• Bipolar disorder-
• Ischemic heart disease-
• Alcoholism../

.. CASE SCENARIO: Assuming lhat the parent is an alcoholic, which child has the highest risk
ofalcoholism-the daughter ofm alcoholic father. the son of m alcoholic father, the daugh­
ter orm alcoholic mother. or the son ofan alcoholic mother? The son OraD alcoholic father.

Chromosomal disorders

1. Down syndrome (lri~mY...2l): ilie most common known cause of mental retardation. The rmjor
risk factor is th~f the mother (1/1500 offspring of l6-year-old mothers, 1/25 olTspring of
45-year-old mothers). A':..birth look for hypotonia, transverse palmar crease, an~acteristicf..­
~. Congeni[a1 cardiac defects (especially ventricular septal defect) are common and often aITe<! prog­
nosis. Patients also have an increased risk for leukemia, duodenal artesia. and early Alzheimer distast.

2. Edward syndrome (trisomE8): more common in females ilian males: mental retardation. small
size for age. small head. hypoPfastic mandible. low-set ears. dmched fist with indu fin er ovm.. pill
third and fourth fingers (almost pathognomonic).

3. Patau syndrome (trisomL.!1): mental retardation, apnea. deafness, holoprosenctphaiy (fusion of
cerebral hemispheres). myelom~gocele.deft lip/pala[e. cardiovascular abnormalities, r~
bottom fee£.

4. Turner syndrome (females with XO instead of XX): nuchal lymphedema al birth, short stature,
wt;.bbed neck, widely spaced nipples, am~rrhea, and lack of breast development (due to primary
ovarian failure). Coarctation of me aorta is common. Patients also may have horseshoe kidneys or C)'S'

tic hYflroma.

5. Crj-du-char: due to a ~eletion)on the short arm ofchromosome 5. Look for high-pitched cry lili:
a cat, along with severe mental retardation.

.. CASE SCENARIO: A 33-year-old man comes to you because he and his wife have been un­
ilble to conceive. He is tall and thin. On exam. you note gynecomutia. sparse body hair,
and small testicles. What is the patient's most likely karyotype? XXY. Infertility Is the clas­
sic presentation of Klinefelter syndrome. Patients are tall wilh microtestes « 2 em in
length), gynecomastia, sterility, and mildly decreased IQ.
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PHARMACOLOGY

wn

Side effects: bizarre. unique, and fat.al side effects are typically tested as weD as common side effects of
common drugs.

All '" mgiotensin-con\"e.rting enzyme, MAO = monO.lmine oxid&Se. SlADH = syndrome of inappropriate mtidiuretic
bonnone.DOl '= dideoxyinosinc, SSRls '= selectIve serotonin reuplake inhibitors. HMA CoA = 3-hydroxy-3-methylglu­
uryl coollrme A.

'lobI beaused by any broad-spectrum antibiotic.
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DRUG

Truodone

Aspirin

Bleomycin

C)dophosphamide

Buproprion

Isoniuid

~e
Penicillins

ACE inhibitors

Demedocydine

Utluum

~
Sulf~ drugs

fUIo<hm,

Loc',11 anesthetic

Phmytoin

Vmcristine-Amiod;uone,
\'Uprotc ieid

Isoo'etinom

Thioridazine
~

H<JWie
hncom)'cin

Oufibrate

Tnncylcines

Quillo[ones

~ne

Olndunycin

SIDE EFFECT(S)

Priapism

GI bleeding. hypersensitivity

PulrnOIlMf fibrosis

Hemorrhagic cystitis

Seizures

Vitamin 86 deficiency, lupus.
liver IOxicity

~
Anaphylaxis, rash with
Epstein-Barr virus

Cough.

Diabetes inSipidus

Diabetes insipidus. thyroid
dysfunction

D~~es insiEid~

Allergies. kernicterus in neonates

Liver necrosis. malignant
hype.nhermiOl

~es

Folate deficiency. teratogen,
hirsutism ----­

Peripheral neuropathy

Thyroid dysfunction

NeunJ lube defects in offspring

Terrible teratogen

R.etinal deposits, cardiac toxicity

Thrombocytopenia, thrombosiS

Red man syndrome

Increased GI neoplasms

Photosensitivity, teem staining
in children

Teratogens (cartilage damage)

Cinchonism (tinnitus. vertigo)

Sphincter of Oddi sPASm

Pseudomembr;mous colitis.

DRUG

Chloramphenicol

Doxorubicin

Busulfan

MAO inhibitors

Hydralazine

Procainamide

t-1inoxidil

Aminoglycoside

Acetaminophen

C~lorpropi!mide

Oxytocin

Opiates

001

Succinylcholine

Zidovudine

~
Acetazolamide

Trimethadione

Clozapine
SS,,,
Warfarin

~
HMG CoA reductase
inhibitors

Ethambutol

Merronidazole

Cisplatin

Methyldopa

SIDE EFFECT(S)

AplastiC anemia,
gray-baby syndrome

Cardiomyopathy

Pulmonary fibrosis, adrenal f~i1UIe

Tyramine crisis (dleese. wine)

Lupus

lUpus

Hirsutism

Hearing loss. renal toxicity

liver loxicity (in high doses)

~

StADH

SIADH-Pancreatitis, peripheral neuropathy

Malignant hyperthermia

Bone marrow suppression

GI and vision changes, arrhythmias

Metabolic acidosis

1errible teratogen

Agra.nulocytosis

Anxiety, agitation, insomnia

Necrosis, teratogen

Sk.in flushing, pruritus

liver and muscle toxidty

Optic neuritis

Disulfiram-like reaction with alcohol

Nephroloxici ty

HemolytiC anemi.}.(Coombs
positive) -
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Side effects ofdiuretics: tl;,iazides cause h,rperglycemia, hyperuricemia. hyperlipidemia, h~natremia,
hypokalemic metabolic alkalosis. and hypovolemia; th1az.ides are sulfa drugs (be careful with sulfa 11­
lergy ~useh~.b~vol~a.and<QloloXldt}l Alhre~sulfa
drugs except emacrynic add. Carbonic anhydrase jnhilE.tors cause metabolic acidosis.

.. CASE SCENARlO: What is the difference between loop diuretics and thiazides in terms of
their effects on calcium? Thiazides cause calcium retention ;lnd should be avoided in pa­

~ dents with hypere.tlcemia, where4S loop diuretics cause calcium excretion ;md are used ;lS

o~,--o"f"<h~e:..:rr~...~rrn:..:en="~r."o"r"h,--ype=!.c.::",,,,cenu.==·•.
Side effects ofwtihypenen.sive drugs: sedation, depression (worst is methy1doea). and sexual dtos­
function. Beta blockers, verapamil. and diltiazem can cause bradycardia or heart block in susceptible pa­
tients. Beta blockers can also precipitate attacks in asthmatics (who should not take them) and mask dlt
~ptoms of hyPOglycemia in diabetic patients (though the benefits may outweigh the risks, suc~a
person with a prior myocardial infarction). Alpha l antagonists classically cause fiiit-dose orthostatic
hypotension.

Antidot~ for acute poisoning or overdose:

POISON OR MEDICATION

Cholinesterase inhibitors

Quinidine or mcyldc antidepressams

Imn

Digoxin

Methanol/ethylene glycol

Benzodiazepines

Beta blockers

~ eO"\/I

Copper/gold

Opioids

Carbon monoxide

Musarinic blockers

ANTIDOTE

Atropine. pralidoxime

Sodiwn bica.rbonate (cudioprotective)

Deferoxamine

Normalize potassium/other electrolytes. digoxin
antibodies

Ethanol

F1wnazenil

Glucagon

EDTA (edetate)

P~dllamine

Naloxone

Oxygen (hyperbaric ifsevere)

Physostigmine

Combinations ofdrugs to avoid:

1."Monoamine oxidase (MAO) inhibitors and meperidine can producEal

2. MAO inhibitors and serotonin-specific reuptake inhibitors can produce serotonin syndrome (hy.
•

pe.rthermia. rigidity. myoclonus, autonomic instability)

3. Aminoglycosides and loop diuretics can result in enhancedEtotoxicity]

4. Thiazides andl~ can produce lithium toxicity.

Note: Barbitl;!ra.!e.s. antiepile tics. and~are classic inducers of hepatic enzymes;~
';!i!!.e ~d keoocona e are classic inhibitors of hepatic enzymes (important for drug-drug
interactions) .

.. CASE SCENARIO: A 27-year~old woman with chronic complaints of &bdominal pain is
given sugar tablets and told that they are a gre&t new medicine. She improves. Is her con~

dition psychosomatic? Not necessarily. Normal people with real diseases often have an im­
provement in symptoms with placebo. It is unethical to give a placebo and lie to the pa­

tient about it.
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EstrogenlHormone Replacement Therapy

Hormone replacement therapy (HRT) is no longer thought to be be.neflcial for all postmenopausal
and post-hysterectomy women. The patient must decide whelher she wants HRT after you discuss
with her the risks and benefits. bUl the risks are now thought to outweigh the benefits and HRT is

thus prescribed for symptom relief only. Observation during therapy is necessary. because estrogen
and progesterone are far from hannless. The main reason to give progesterone with estrogen is (0

eliminate the increased risk of endometrial cancu. If a woman has no merus. give estrogen only
(without progesterone).

Known benefits of estrogen thuapy: decreased osteoporosis and fractures (especially hip fractures),
possible decrease i.n coronary heart disease (controversial; if true, probably because estrogen increases
HDL cholesterol; this benefit is reduced or negated by coadministration of progesterone), reduced hOl
~,and reduced genitourinary symptoms (helps with dryness. urgency, atrophy-induced inconti­
nence, urinary frequency).

Known risks of estrogen therapy: increased risk of endomerrial cancer (eliminated by coadministra-
~

tion of progesterones). incre~ofven~us thr~~boUsm,proba~St

~er (controvysial), increasedris~se.

Other side effects ofestrogen thearpy: endometrial bleeding, breast tenderness, nausea, bloating, and
..headiches. - -

Absolute contraindications to estrogen therapy: unexplained vaginal bleeding. active liver disease,
hislOry of thrombophlebitis or thromboembolism. history of endometrial or breast canc~.

Relative contraindications (0 estrogen therapy: seizure 9,isorder, hypertension. uterinveiomyomas,
famiU'.!,.hyperUpidemia, migrn,es, lhrombop!Jlebitis, endomeoi~, gallbla~ disease.

Consider endometrial biopsy and dilatation and cure((;lge at me onset of treaonent to rule out hy·
~rplasia and/or cancer and an evaluation of any unexplained bleeding while the patient is on therapy
unless she has had a normal evaluation in the past 6 months.

Birth Control Pills/Oral Contraceptive Pills

Oral contraceptive pills (0CPs) are the most cottunon cause ofsecondary bypenension in women, and
@ any woman taking 0CPs who is noted have increased blood pressure (BP) should stOp the CX:Ps, then

have her blood pressure rechecked at a later date.

t,~ . ~bsolute contraindications to OCPs: smoking after age 35 (increased risk of sudden death). Eg­
\}(I v..~~ancy (do pregnancy test before prescribing). breast-feeding, active liver disease, hyperlipidemia, ~.
u.r..~~ontrolled hypertension, di~betes with vascular changes. prolonged immobilization of an extremity,
t'zf "'itr'. h~ory 01 thromboembOlism or thrombophlebitis. coronary artery disease, stroke, sickle cell disease,

estrogen-dependent neoplasm (br~t. endo~ium). Iiyer adenoma, history of cholesratic jaundice
of pregnancy.

Relative contraindications to OCPs: depress!on. mipaine head~ches (may trigger attacks).
oligomen~rhea. undiagnosedynenorrhea. gal1b3Ader disease, and heavy cipreue smoking under
a~5.

Side effects ofOCPs: glucose intolerance (check for diabetes melHms annually in women al high risk),
depression, edema (bloating). weight gain. cholelithiasis, benign liver adenomas, melasma ("mask of
p"regnancy"), nausea and vomiting. headache. hypenension, and drug interactions (drugs such as rifampin
and antiepileptics may induce metabolism of OCPs and reduce their effectiveness).
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~.ause of the risks of thromboembolism, OCPS shouJd be SlOPped 1 month before elective surmy
and not restarted until I month after surgery.

The risk of breast cancer does nOI seem 10 be increased in most women who take OCPs (although the
issue is conlroversial). Cervical neoplasia may be increased (perhaps due to tbe confounding factor
of increased sexual relations or number of parmers). OCP users should have at least annual Pap
smears.

Benefits ofOCP$: r~uce ovarian cancer by up to 50% and decrease the risk of endomerrial cancer: de­
crease the incidence of the foUowing: men9J'.l'hagia. dysmenorrhea. benign brea."1 disease. functional.-- "'- .
ovari~sts (often prescribed for the previous four effects). pr~men~al tension, iron defidency lIle-
mia, salpingitis, and eCI2Pic pregnancy. ./

./

Aspirin, NSAIDs, COX-II Inhibitors, Acetaminophen

Effects: aspirin and NSAIDs inhibit cyclo-oxygenase (COX) centrally and peripherally. giving th~

l1J1ti-inflammalOry. antipyrttic. anaJgesic. and eLntiplau~le( effects. Aspirin inhibits COX irreversibly. mi
thus for the life of the platelet. whereas other NSAJDs reversibly inhibit COX. Acetaminophen is

mostly central-acting; thus, it is only an analgesic and anripyretic with no platelet or anti-inflammatory
effects.

Toxicity: as mn may cause GI upset, GI bleeding, gamic uleas. and ~t; very high doses cause tinnirm,
vertigo, respiratory ilia osis an meta olie ael OSI5. yperth~nia, c0!'.Da, and d.9th. Aspirin can be removed
by «!ialysis in severe overdose. NSAIDs also may cause rmal insufficiency or damage (e.g .• interstitial nerltri.
~. papillary necrosis or acute tubular necrosis). especially in patients who take high doses chronically
and have preexisting renal disease.

NOle: COX-II inhibitors (rofecoxib, ce1ecoxib) or an NSAlD/prostaglandin EJ combination may help
prevent GI damage. This approach. h~er. does n~eventkidney damage. -

Do DO( give upirin to the following patients:oPatients with allergies or asthma and nasal polyps (hypersensitivity reactions are extremely common
in this group). Even in the absence of nasal polyps. patients with asthma may have an attack after
taking aspirin.

2.C~ld. Aspirin may cause Rtyt syndrome. typically in the setting of a viral infK-
tion or fever; look for encephalopathy and liver dysfunction in affected children.

Aspirin has been proved to reduce the risk of stroke in patients with a transient ischemic attack (TIA) or
p;e;<iou"S stroke as well as the risk of myocardial infarction (Mf) in patients who have had a previous MI

and patients with staS!e or unstab!;'pngina and no previous Ml. Many physidans also recommend d.tiIy
aspirin for patielllS with blOwn corollary artery disease. The use of aspirin for primary prevention ofM!
or stroke !n patients with no defmite history of MI, angina. or coronary arlery disease is controversial
Srudies have not shown a clear benefit, and the risk of hemorrhagic stroke and/or sudden death rTli)' bt
increased .

• Always weigh the risk and benefits of aspirin therapy. If the patient has a history of liver or kid­
ney disease, peptic ulcers, GI bleeding, poorly comroUed hypertension or bleeding disorder. tbt

/ risks of aspirin may oUlweigh the benefits.

Atop aspirin I week before elective surgery; other NSAIDs should be stopped on the day before surgery.

Acetaminophen can cause liver toxidty and failure in high doses due 10 depletion of glutathione and be­
patk necrosis. Treat with oetrylC)'Sldne.
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RADIOLOGY

Screening and/or confirmatory radiologic tests for different diseues:

SCREENING (Oil ONLY)
CONDITION TEST TO ORDEil CONFlRMATORY TEST COMMENTS

Skull fracrure (depressed) cr KID

Head rrauma CT without contrast

Intracranial hemorrhage CT withoUi contrast

Acute stroke CT without contrast MRI of brain withoul
contrast

Multiple sclerosis MRI of brain wilh comnsl

Brain tumor CT or MRl with contrast

Pneumonia Chest x-ray

Chest trauma Chest x-ray CT scan with contrast

Chest mass dlest x-ray CT scan with contrast

HemoptYsis Chest x-ray Bronchoscopy or cr scan
with contrast

Puhnonary embolism Ventilation/perfusion scan Pulmonary arteriogram or
(nuclear scan) CT with contrast

Aortic olIleurysm/disseclion cr with contrast Angiogram

Aortic tear (trauma) CT with contrast Angiogram

Cuotid stenosis Duplex ultrasound or MRA Angiogram

Esophageal obstruction ~~ Endoscopy

Esophageal tear G~r~ Endoscopy

Bowel perforation Abdominal x-ray CT scan or laparoscopy

Hema.temesis Endoscopy

Peptic ulcer disease Upper GI series or endoscopy Endoscopy

Abdomin.ll trauma cr scan with COntrast Laparoscopy

Abdominal abscess cr scan with cOUlrasl

Cho~ Ultrasound (US)
~

Choledocholithiasis ~ ER..9:2rMR.J;!
~

Cholegstitis US Nuclear hepatobiliary----- ~
study (HIDA scan)

Intestina.l obstruction Abdominal x-ray (AXR) CT scan with contrast

Appendicitis AXR. then US or cr with contrasl Laparoscopy

~asiS ~ !.hen intravenous
pyeiogram,..Q,;T) or~
withom contrast
~

Ch•.r1.J.n pa!.hology US

DJverticulitis CT scan with contrast No endoscopy or
barium enema
acutely

Upper GI bleeding· Upper GI series or endoscopy Endoscopy

lo....'e!' GI bleeding'" Barium enema or endoscopy Endoscopy

(Table continued on next page.)
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CONDITJON

Unknown GI bleeding-

Hydronephrosis

Hemaruria (persistent)

Fibroid uterus

Pelvic mass (female)

Bone metastases

Pregnancy eWulotion

Fracrure

Osteomyelitis

~
Pyloric stenosis

Meckel's diveniculum

SCREENING (OR ONLy)
TFST TO ORDER

Nuclear medicine bleedipg'sOIdy

us or cr scan

Q:.illl'

us
us

Bone scan

US (transvaginal deteclS sooner
than transabdominal)

X-ray

X-ray

X-ray-~upper GI series second choice

Medel's scan (nuclear medicine)

CONFJRMATORY TFST

CystOSCOJ?Y or cr
scan with coDiiist

cr wjth COntriSt

or lapuoscopy

Bone scan md/or MRI
With comrast

COMMENTS

For brisk bleed.
angiography or
la.parotomy

Pbin x-rays for
multiple myelorm.

First get betl-HCG

IT scan without
contraSt an help
evaluille complex
fractures

MRA = magnetic resonance angiogram (an MRI test), ERCP = endoscopic retrograde cholangiopancrealography, MRCP =
magnetic resonance c.holangiopancreatography,~= ~epalo-iminodiacetic ad2t HCG = human chorionic go­
nadotropin.

*For b,!sk bleeds. en..doscopy is nreferred. For occult bleeding.b~yor e~op'y~d.An "unknow1£..GI
bleed means l!l"at Initial tests fai ed t~ localize the bleed and that the patlem is still-actlVefYOleeding.

NOTE: With suspected GI perforation, do not use barium (it may cause a chemical peritonitis); use water-soluble contrast
(e.g... Gastrografm).

LABORATORY MEDICINE

Isosthenuria/hyposthenuria is the inability to concencrale urine. Think ofdi~rsicklect.ll

distase/UWl. ~
~

The erythrocyte sedimentation rate is practically a worthless test in pregnam women because it is ele­
vated from pregnancy itself. A high-normal blood urea nitrogen or creatinine may mean renal diseASe
in pregnang.
•
High amylase may result from sources besides the pancreas (SG1.i~.G~c~~
roball'ceB!lans). but_elevation of both amylase and Upase in a patient with abdominal pain is almOSl.u.·--- - ,ways due to pancreatitis.

""lL~, "01.)
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• CASE SCENARIO: What lab teslS can tell you that an elevated alkaline phosphataSe is due to
biliary disease and not bone dise~? Ifil is due to b~sease,BO~O­
~.iGGT)and/or~ ilio should be elevated. ,

.. CASE SCENARIO: What can ause spurious (i.e. false) hyperhlemiOl?~ .

.. CASE SCENARIO: Wlut do you have to remember if hyponarremia is resent in a diabetic
parient~ The sodium level is rnifidally low in the settin 0 lyceIIm.. In addition,
chlorpropamide (now rarely used) an ~use the syndrome of inappropriate antidiuretic hor­
mone secretion(~ .

.. CASE SCENARIO: Wlut is the relationship betwem pH md powsium and calcium? Alhlo--
~

sis rna cause h kalemi. and s toms of h cemia due to cellular shift rod aci~

dam nu.y cause hyper entia by the s-me mech.tnism. Thus. bicarboDal£ helps to tre.i1 se­
vere hyperblemiil.

.. CASE SCENARIO: Whu electrolyte disturbmce an male hypoUiemi.t and hypoc;t.lcemia 0l1­

most impossible to correct? Hypomosnesan.ill. You annat uswlly correct low potassium or
aldum levels until you correct nugnesium.

.. CASE SCENARIO: How a.n the BUN:ttatinine n,tio help you (0 determine whether iI piI_

liem is dehydrated or has prerena1 renal lnsuffidency? A,BUN:creiltinine ratio> 15 usu.illy
i~plies dehydrati~
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