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Preface

Pathophysiology of Disease: An Introduction to Clinical Medicine
is the leading pathophysiology textbook, providing comprehen-
sive coverage of the pathophysiologic basis of disease. These
Pathophysiology of Disease Flashcards provide study aids for
120 of the most common topics germane to medical practice.
The Flashcards provide key questions regarding the topics for a
quick review and study aid for a variety of standardized exami-
nations. As such, they will be very useful to medical, nursing,
and pharmacy students. Each of the Flashcards begins with a
clinical case and then presents key questions to help the reader
think in a step-wise fashion through the various pathophysi-
ologic aspects of the case.

Outstanding Features

« 120 common pathophysiology topics useful to learners
in their preparation for a variety of course and certifying
examinations

o Material drawn from the expert source, Pathophysiology of
Disease: An Introduction to Clinical Medicine, now in its new
7th edition

« Concise, consistent, and readable format, organized in a way
that allows for quick study

» Medical, nursing and pharmacy students, physician’s
assistants (PAs) and nurse practitioners (NPs) in training
will find their clear organization and brevity useful

Organization

The 120 topics in the Flashcards were selected as core topics be-
cause of their relevance to both clinical practitioners and learn-
ers in order to enable understanding of the pathophysiologic ba-
sis of common diseases. There is one Flashcard for each topic. At
the top of the front side, a CASE is presented. On the bottom of
the front side and on the back side, 3 key Questions are listed in
reference to the pathophysiology of the clinical entity illustrated
by the case. To allow the user to think through their responses,
the Answers to the 3 questions are printed upside down.

The questions asked on these Flashcards help develop the
learner’s knowledge of the pathophysiology associated with
the disorder and thus support their clinical problem-solving
skills regarding such cases. These Flashcards follow the



organization of Pathophysiology of Disease: An Introduction to  Intended Audience
Clinical Medicine, 7th edition which is organized by 23 disease  Medical students will find these Flashcards to be useful as they

categories: prepare for their Pathophysiology or Introduction to Clinical
o GENETIC o IMMUNE SYSTEM Medicine course examinations, and the USMLE Part 1 exami-
o INFECTIONS o NEOPLASMS nation. Nursing and pharmacy students, NPs and PAs taking
 BLOOD o NERVOUS SYSTEM their internal medicine rotations can review core topics as they
« SKIN o PULMONARY DISEASE prepare for their standardized examinations.

* HEART DISEASE o VASCULAR DISEASE

« ADRENAL MEDULLA « GASTROINTESTINAL TRACT Yeong Kwok, MD
* LIVER o EXOCRINE PANCREAS Ann Arbor, Michigan
* RENAL * ENDOCRINE PANCREAS Stephen J. McPhee, MD
* HYPOTHALAMUS & PITUITARY * THYROID San Francisco, California
* ADRENAL CORTEX * MALE REPRODUCTIVE TRACT

* FEMALE REPRODUCTIVE TRACT ¢ INFLAMMATORY RHEUMATIC Gary D. Hammer, MD, PhD
* PARATHYROID, CALCIUM DISEASES Ann Arbor, Michigan

& PHOSPHORUS March 2014



T Osteogenesis Imperfecta, A

and right clavicle—which had been attributed to birth
trauma. The family history is notable for bone problems in
several family members. A diagnosis of type II osteogenesis
imperfecta is entertained.

A 4-week-old boy is brought in with pain and swelling of
the right thigh. An x-ray film reveals an acute fracture of the
right femur. Questioning of the mother reveals that the boy
was born with two other known fractures—left humerus

1. When and how does type Il osteogenesis imperfecta present? To what do these

individuals succumb?
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2. What are two typical radiologic findings in type Il osteogenesis imperfecta?
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1 Osteogenesis Imperfecta, B

3. Explain how nonsense-mediated decay can help protect individuals affected
by a genetic disease.
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2 Phenylketonuria, A

A newborn girl tests positive for phenylketonuria (PKU)  confirmatory serum test done at 2 weeks of age are also
on a newborn screening examination. The results of a  positive, establishing the diagnosis of PKU.

1. What are the primary defects in phenylketonuria?
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2. Why is dietary modification a less than satisfactory treatment of this condition?
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2 Phenylketonuria, B

3. Explain the phenomenon of maternal phenylketonuria.
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3 Fragile X-Associated Mental Retardation, A

A young woman is referred for genetic counseling. She has ~ X-associated mental retardation. She is currently pregnant
a 3-year-old boy with developmental delay and small joint ~ with her second child at 14 weeks of gestation. The family
hyperextensibility. The pediatrician has diagnosed fragile history is unremarkable.

1. Explain why fragile X-associated mental retardation syndrome exhibits
an unusual pattern of inheritance.
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3 Fragile X-Associated Mental Retardation, B

2. What is genetic anticipation? What are two explanations for it?
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3. What is an epigenetic change?
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4 Mitochondrial Disorders: Leber Hereditary Optic

Neuropathy/Mitochondrial Encephalopathy with Ragged
Red Fibers (LHON/MERRF), A

A 16-year-old boy presents with worsening vision for the
past 2 months. He first noticed that he was having trouble
with central vision in his right eye, seeing a dark spot in the
center of his visual field. The dark spot had become larger
over time, and he had also developed loss of central vision
in his left eye. Two of his maternal uncles had loss of vision,

1. What is the central defect in LHON?
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but his mother and another maternal uncle and two mater-
nal aunts had no visual difficulties. No one on his father’s
side was affected. Physical examination reveals microangi-
opathy and vascular tortuosity of the retina. Genetic testing
confirms the diagnosis of Leber hereditary optic neuropa-
thy (LHON).
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4 Mitochondrial Disorders: Leber Hereditary Optic

Neuropathy/Mitochondrial Encephalopathy with Ragged
Red Fibers (LHON/MERRF), B

2. How is this disorder inherited?
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3. What is the principle of heteroplasmy?
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5 Down Syndrome, A

A 40-year-old woman undergoes prenatal screening with  of the amniocentesis show trisomy 21 or Down syndrome.
amniocentesis during her 16th week of pregnancy. Theresults ~ She has several questions about what she might expect.

1. What are the common features of the various different karyotypic abnormalities
resulting in Down syndrome?
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2. What are the major categories of abnormalities in Down syndrome, and what is
their natural history?
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(continued on reverse side)



5 Down Syndrome, B
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3. Explain why trisomy 21 is associated with such a wide range of phenotypes from
mild mental retardation to that of “typical” Down syndrome.
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6 Allergic Rhinitis, A

A 40-year-old woman comes to the clinic with a his-
tory of worsening nasal congestion and recurrent sinus
infections. She had been healthy until about 1 year ago
when she first noticed persistent rhinorrhea, sneezing,
and stuffiness. She noted that when she went on a 2-week
vacation to Mexico, her rhinorrhea disappeared, only to

return when she came home again. She has lived in the
same house for the past 5 years along with her husband
and one child. They have had a dog for 4 years and a cat
for 1 year. On physical examination, she has boggy, swol-
len nasal turbinates and a cobblestone appearance of her
posterior pharynx.

1. What are the major clinical manifestations of allergic rhinitis?
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6 Allergic Rhinitis, B

2. What are the major etiologic factors in allergic rhinitis? ’1
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3. What are the pathogenic mechanisms in allergic rhinitis?
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7 Severe Combined Immunodeficiency Disease, A

A 2-month-old child is admitted to the ICU with fever,
hypotension, tachycardia, and lethargy. The medical his-
tory is notable for a similar hospitalization at 2 weeks of
age. Physical examination is notable for a temperature of

39°C, oral thrush, and rales in the right lung fields. Chest
x-ray film reveals multilobar pneumonia. Given the history
of recurrent severe infection, the pediatrician suspects an
immunodeficiency disorder.

1. What are the major clinical manifestations of severe combined

immunodeficiency disease (SCID)?
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7 Severe Combined Immunodeficiency Disease, B

2. What are the major pathogenetic mechanisms in SCID?
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8 X-Linked Agammaglobulinemia, A

An 18-month-old boy is brought to the emergency depart-
ment by his parents with a high fever, shortness of breath,
and cough. The boy was well until he was 6 months old.
Since then, he has had four bouts of otitis media, and
because of their severity and recurrence, he was placed
for several months on prophylactic antibiotics. He was
recently taken off the antibiotics to see how he would do.
The day before presentation, he developed a cough that has
quickly progressed into an illness with high fevers and leth-
argy. Both of his parents are healthy, and he has a healthy
older sister. His father’s family history is unremarkable,

but his maternal uncle died of pneumonia in infancy.
Examination is remarkable for a normally developed tod-
dler who is lethargic and tachypneic. His temperature is
39°C, and he has decreased breath sounds at both lung
bases. Chest x-ray film shows consolidation of the right
and left lower lobes. He is admitted to the hospital, and the
boy’s blood cultures grow out Streptococcus pneumoniae
the next day. Immunologic testing shows very low levels
of IgG, IgM, and IgA antibodies in the serum, and flow
cytometry shows the absence of circulating B lymphocytes.

1. What are the major clinical manifestations of X-linked agammaglobulinemia

(XLA)?
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8 X-Linked Agammaglobulinemia, B

2. What are the major pathogenetic mechanisms in XLA?

uonRINJeW [[93-¢ 10 ATeSS09U sa1fooydwd] g Sunemdoim Juasqe yim morrews W’
uorjouNy M. [EWIOU Yoo[q duad Y 1g ) Jo urewop auoq ayy ur are $2)4>0ydwid] g-21d jo sroquinu [eurioN
onAeies oy ur suoneinw jutod pue SUOHI[AP JUIL) o a8eys ahooydwL]-g-a1d

sujord 3Y) JB UOTJBINEW JB[N[[D PIISILIE ST }09Jop JIseq Y], »
Te[nyEoeIiul jo A[rurey aseuny sursoif) srwserdoifo oy 03 (suonoeax unys AyranisuasiadAy pakefop 89) s3s9) 0414 us
Suruoraq urajoxd Surpeudis ogoads—[eo-g e st ‘(eseuny se [[oMm Se 04714 11 03 sasuodsar aLooydwL]-T, [euonouny

aurso01£) uonig) Mg 1onpoid oua 9A1OYOp oYL, ¢ [BUWLIOU dJexjSuUowWp [[e A[feniiia ySnoy) uaad sJudyreyo

s19)U93 [euruIag padopasp uadnue o} sasuodsax juasqe 03 100d JIqIUxa Ly, *

yoe[ sopou ydwiA] pue ¢(s7jeo ewserd Sunainas-Lpoqriue) v3I pue ‘W3T ‘D3] Jo s[eAd] paseaIdap YIm
salfooydwA] g pajenuaayip A[[nj yoe[ sonssn proydw4y o ‘erwournqoSewruredodAy-ued aaey yTX YIm sjuaned o



9 Common Variable Imnmunodeficiency, A

An 18-year-old man presents with complaints of fever,
facial pain, and nasal congestion consistent with a diag-
nosis of acute sinusitis. His medical history is notable for
multiple sinus infections, two episodes of pneumonia,

and chronic diarrhea, all suggestive of a primary immu-
nodeficiency syndrome. Workup establishes a diagnosis of
common variable immunodeficiency.

1. What are the major clinical manifestations of common variable

immunodeficiency?
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9 Common Variable Immunodeficiency, B

2. What are the major pathogenetic mechanisms in common variable

immunodeficiency?
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10 Acquired Immunodeficiency Syndrome (AIDS), A

A 3l-year-old male injection drug user presents to the His vital signs show a temperature of 39°C, heart rate of
emergency department with shortness of breath. He 112 bpm, respiratory rate of 20/minute, and oxygen satura-
describes a 1-month history of intermittent fevers and night ~ tion of 88% on room air. Physical examination is otherwise
sweats and a nonproductive cough. He has become pro-  unremarkable, including a normal lung exam. Chest x-ray
gressively more short of breath, and now he feels dyspneic ~ film reveals a diffuse interstitial infiltrate characteristic of
at rest. He appears to be in moderate respiratory distress. ~ pneumocystis pneumonia, an opportunistic infection.

1. What are the major clinical manifestations of AIDS?
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10 Acquired Immunodeficiency Syndrome (AIDS), B

2. What are the major steps in development of AIDS after infection with HIV?
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11

A 55-year-old man who recently emigrated from China
presents to the emergency department with fever. He states
that he has had recurring fevers over the past 3 weeks,
associated with chills, night sweats, and malaise. Today, he
developed new painful lesions on the pads of his fingers,
prompting him to come to the emergency department.
His medical history is remarkable for “being very sick as a
child after a sore throat” He has recently had several teeth
extracted for severe dental caries. He is taking no medica-
tions. On physical examination, he is febrile to 38.5°C, and
his blood pressure is 120/80 mm Hg, heart rate 108 bpm,

Infective Endocarditis, A

and respiratory rate 16/min, with an oxygen saturation
of 97% on room air. Skin examination is remarkable for
painful nodules on the pads of several fingers and toes.
He has multiple splinter hemorrhages in the nailbeds and
painless hemorrhagic macules on the palms of the hands.
Ophthalmoscopic examination is remarkable for retinal
hemorrhages. Chest examination is clear to auscultation
and percussion. Cardiac examination is notable for a grade
3/6 holosystolic murmur heard loudest at the left lower
sternal border, with radiation to the axilla. Abdominal and
back examinations are unremarkable.

1. Which patients are at highest risk for infective endocarditis?
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11 Infective Endocarditis, B

2. What are the leading bacterial agents of infective endocarditis?
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3. What hemodynamic features predispose to infective endocarditis?
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12 Meningitis, A

A 25-year-old man presents to the emergency department
with fever and in a confused, irrational state. He is accom-
panied by his wife, who provides the history. She states that
he had been well until approximately 1 week ago, when he
developed symptoms of upper respiratory tract infection
that were slow to improve. On the morning of admission,
he complained of progressive severe headache and nausea.
He vomited once. He became progressively lethargic as the
day progressed, and she brought him to the hospital. He
has no other medical problems and takes no medications.

On examination, he is febrile to 39°C, with a blood
pressure of 95/60 mm Hg, heart rate of 100 bpm, and
respiratory rate of 18/min. He is lethargic and confused,
lying with his hand over his eyes. Funduscopic examina-
tion shows no papilledema. The neck is stiff, with a positive
Brudzinski sign. Heart, lung, and abdominal examinations
are unremarkable. Neurologic examination is limited by
the patient’s inability to cooperate but appears to be non-
focal. Kernig sign (resistance to passive extension of the
flexed leg with the patient lying supine) is negative.

1. What is the typical presentation of bacterial meningitis?
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2. What are the major etiologic agents of meningitis, and how do they vary with

age or other characteristics of the host?

(continued on reverse side)




12 Meningitis, B
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3. What is the sequence of events in development of bacterial meningitis?
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13 Pneumonia, A

A 68-year-old man presents to the hospital emergency
department with acute fever and cough. He has had cough
productive of green sputum for 3 days, with shortness of
breath, left-sided pleuritic chest pain, fever, chills, and night
sweats. His medical history is notable for chronic obstruc-
tive pulmonary disease. His medications include albuterol,
ipratropium bromide, and corticosteroid inhalers. The
patient lives at home and is active. On examination, he is
febrile to 38°C, with a blood pressure of 110/50 mm Hg,

heart rate of 98 bpm, and respiratory rate of 20/min. Oxygen
saturation is 92% on room air. He is a thin man in moderate
respiratory distress. Examination is notable for rales in the
left lung base and left axilla and diffuse expiratory wheezes.
Chest x-ray film reveals left lower lobe and lingular infil-
trates. A diagnosis of pneumonia is made, and the patient is
admitted to the hospital for administration of intravenous
antibiotics.

1. What are the important pathogens for patients with community-acquired
pneumonia based on severity of illness and site of care?
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13 Pneumonia, B

2. What host features influence the likelihood of particular causes of pneumonia?
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3. What are the four mechanisms by which pathogens reach the lungs?
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14 Diarrhea, Infectious, A

A 2l-year-old woman presents with the complaint of vomiting. She has no other medical problems and is tak-
diarrhea. She returned from Mexico the day before her  ing no medications. Examination is remarkable for diffuse,
visit. The day before that, she had an acute onset of pro- mild abdominal tenderness to palpation without guarding
fuse watery diarrhea. She denies blood or mucus in the or rebound tenderness. Stool is guaiac negative. Infectious
stools. She has had no associated fever, chills, nausea, or  diarrhea is suspected.

1. How many individuals in the world die yearly of infectious diarrhea?
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2. What are different modes of spread of infectious diarrhea? Give an example
of each.
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14 Diarrhea, Infectious, B

3. What are the different mechanisms by which infectious organisms cause diarrhea?
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15 Sepsis, Sepsis Syndrome, Septic Shock, A

A 65-year-old woman is admitted to the hospital with
community-acquired pneumonia. She is treated with intra-
venous antibiotics and is given oxygen by nasal cannula.
A Foley catheter is placed in her bladder. On the third
hospital day, she is switched to oral antibiotics in antici-
pation of discharge. On the evening of hospital day 3, she
develops fever and tachycardia. Blood and urine cultures
are ordered. The following morning, she is lethargic and
difficult to arouse. Her temperature is 35°C, blood pres-
sure 85/40 mm Hg, heart rate 110 bpm, and respiratory

rate 20/min. Oxygen saturation is 94% on room air. Head
and neck examinations are unremarkable. Lung examina-
tion is unchanged from admission, with rales in the left
base. Cardiac examination is notable for a rapid but regular
rhythm, without murmurs, gallops, or rubs. Abdominal
examination is normal. Extremities are warm. Neurologic
examination is nonfocal. The patient is transferred to the
ICU for management of presumed sepsis and given intra-
venous fluids and antibiotics. Blood and urine cultures are
positive for gram-negative rods.

1. What factors contribute to hospital-related sepsis?

SlUS[l'ed pas;uloxdulo:)oununm JO sroquunu paseardu] —

saanpadoid [eor3ims sAlsudxXy —

s19191Je0 SuIempu] —
SIOTAOP SULIONUOW JAISBAU] —

:a1e s1sdas pajerai-1erdsoy 03 9INqLIIUOD JeY) S1010e] o




15 Sepsis, Sepsis Syndrome, Septic Shock, B

2. Which organisms are most commonly associated with sepsis?
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3. What is the role of the host immune system in the pathogenesis of sepsis?

S[00 dunwIt JUTAIAINS ) $3JB[NSIUMOP PUE SIUT]
[[92 9531} UT 35€a103p 3} UT 01 43 & Ae[d 0 Jydnoy) st

‘stsopdode pouriay “yreap (19> pawrwerdord A[jeonausn « sonaadoid ([0-1, 1odpay 7 2d4)) L10jewrtuepyur
(S[[20 oBLIpURP [0 T, H(D ‘sarkooyduwid] g) -nue 10 ([[0-, 1oday 1 2d4y) L1ojewrwrepyur 1oyjie yim
asuodsax sunururr aanydepe ay) 10§ [EIJUISSI S[[2D JO SSO] SAUD[0)£d 2)21035 0) S[[3d I, (D IB[NNS UOTIIUT JO

jueoyrudis st 210y} ‘sisdas jo a1p oym sjusned Suowry o 9JIS pUe ‘WNMOoUI ‘WisTueSIo st Yons [nuins oyadg



16 Carcinoid Syndrome from Neuroendocrine Tumor (NET), A

A 54-year-old man presents with several weeks of facial
flushing and diarrhea. His symptoms began intermittently
but are becoming more constant. A 24-hour urine collec-
tion reveals an elevated level of 5-hydroxyindoleacetic acid

(5-HIAA), a metabolite of serotonin. An abdominal CT
scan shows a 2-cm mesenteric mass in the ileum and likely
metastatic tumors in the liver.

1. What products produced by NETs reflect their embryonic origin?
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16 Carcinoid Syndrome from Neuroendocrine Tumor (NET), B

2. What are some short-term symptoms precipitated by release of excessive
amounts of these products?
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3. What are some long-term complications resulting from release of excessive
amounts of these products?
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17 Colon Carcinoma, A

A 54-year-old man presents to the clinic for a routine is discussed, and the patient is sent home with fecal occult
checkup. He is well, with no physical complaints. The his-  blood testing supplies and is scheduled for a colonoscopy.
tory is remarkable only for a father with colon cancer atage  The fecal occult blood test results are positive. The colonos-
55 years. Physical examination is normal. Cancer screening  copy reveals a villous adenoma as well as a 2-cm carcinoma.

1. What are the two principal lines of evidence in favor of the model of stepwise
genetic alterations in colon cancer?
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17 Colon Carcinoma, B

2. What is an explanation for the frequent appearance of occult blood in stools
of patients with even early colon carcinoma?
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3. What are two genes whose products contribute to the classic phenotype of colon

carcinomas?
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18 Breast Cancer, A

A 40-year-old woman presents for the evaluation of a left-  lump in the left breast. A biopsy shows invasive ductal
sided breast lump. She has a strongly positive family his-  carcinoma. The tumor is positive for estrogen receptor
tory, with both her mother and one older sister having had  expression and HER2 gene amplification.

breast cancer. Physical examination is notable for a 2-cm

1. What are some factors associated with increased risk of breast cancer?
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18 Breast Cancer, B

2. What are the two main subtypes of breast cancer?

spue3 oy anssn Jenpue3 3sea1q oy
JO S3[NQO[ [BUIULID} Y} WOIJ ISLIE SBUIOUIIIBD TR[NQOT © ur sjonp SudA[[0d Y} WOIJ ISLIE SLWOUTdIRd [e3dn(g °

3. How often, how rapidly, where, and why do breast cancers tend to metastasize?
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19 Testicular Carcinoma, A

A 25-year-old man presents with a complaint of testicular  testicle, 2 cm in diameter. Orchiectomy is diagnostic of tes-
enlargement. Examination reveals a hard nodule on theleft  ticular cancer.
1. From what cellular elements of the testes does testicular cancer generally arise?
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2. What are some characteristic markers that may be monitored in testicular tumor
progression?
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19 Testicular Carcinoma, B

3. How and where do testicular cancers metastasize?
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20 Osteosarcoma, A

A 16-year-old previously healthy teenager presents with  the knee and the distal thigh. Radiographs show a 3-cm
a 2-month history of pain and swelling of his knee. He partially calcified mass in the distal femur, just above the
thought it began after a soccer game, but it just has not got-  knee joint. A biopsy reveals an osteosarcoma.

ten better. Physical examination shows marked swelling of

1. What kinds of sarcomas are more common in children?
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2. Compared with epithelial malignancies, are sarcomas more or less likely to
directly invade adjacent tissues?
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20 Osteosarcoma, B

3. To what sites do sarcomas commonly metastasize?
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4. What is the most common genetic lesion in sarcomas?
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5. What are the characteristics of type 1 neurofibromatosis, and what is a likely
molecular basis for the development of sarcomas in this syndrome?
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21 Lymphoma, A

A 28-year-old woman presents to her primary care phy- examination reveals two enlarged, matted, nontender
sician with complaints of fatigue, intermittent fevers, and lymph nodes in the left anterior cervical chain; a firm,
5 pounds of weight loss over a 6-week period. Her medi- nontender 1.5-cm lymph node in the right groin; and an
cal history is remarkable for a renal transplantation at enlarged liver. Biopsy of the lymph nodes in the cervical
age 15 years performed for end-stage renal disease as a  region reveals follicular, cleaved-cell lymphoma.

result of poststreptococcal glomerulonephritis. Physical

1. What are the hallmarks of hematologic malignancies?
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2. What are some characteristics of low-grade lymphomas?
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21 Lymphoma, B

3. What are some characteristics of high-grade lymphomas?
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22 Leukemia, A

A 22-year-old woman presents with a 2-week history of count (WBC 178,000) with severe anemia (hemoglobin
fatigue, bleeding from her gums, and very heavy menstrual ~ 7.8) and thrombocytopenia (platelet count 25,000). Blast
bleeding. Physical examination reveals a pale woman with  cells (abnormally immature leukemic cells) comprise 30%
an enlarged spleen and petechiae on her legs. A complete  of the total white cell count. A bone marrow biopsy is posi-
blood cell count shows a markedly elevated white cell tive for AML of the M1 type.

1. How are leukemias classified in general, and more specifically how are AMLs

classified?
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22 Leukemia, B

2. What accounts for the patient’s symptoms and physical findings? What other
major symptoms or signs may be present?
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3. What types of genetic abnormalities are responsible for the development
of leukemias? How can this knowledge be used to treat some leukemias?
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23 Iron Deficiency Anemia, A

A 65-year-old previously well man presents to the history, social history, or family history. On physical exam-
clinic with complaints of fatigue of 3-months’ duration. ination, he appears somewhat pale, with normal vital signs.
Questioning reveals diffuse weakness and feeling “winded”  The physical examination is unremarkable except for his
when walking uphill or climbing more than one flight of rectal examination, which reveals brown, guaiac-positive
stairs. All of the symptoms have slowly worsened over time.  stool (suggests the presence of blood in the stool). A com-
There are no other complaints, and the review of systemsis  plete blood cell (CBC) count reveals anemia, and 3/3 fecal
otherwise negative. The patient has no significant medical ~ occult blood test cards return positive.

1. What is the most common form of anemia? What is its most likely cause in
premenopausal women? In men? In postmenopausal women?
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23 Iron Deficiency Anemia, B

2. Why is the serum ferritin level often not a good indicator of whether anemia
is due to iron deficiency?
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3. What are the physiologic adaptations to slowly developing iron deficiency

anemia? O
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24 Vitamin B, Deficiency/Pernicious Anemia, A

A 58-year-old black woman presents to the emergency
department with complaints of progressive fatigue and
weakness for the past 6 months. She is short of breath after
walking several blocks. On review of systems, she mentions
mild diarrhea. She has noted intermittent numbness and
tingling of her lower extremities and a loss of balance while
walking. She denies other neurologic or cardiac symp-
toms and has no history of black or bloody stools or other
blood loss. On physical examination, she is tachycardic to

110 bpm; other vital signs are within normal limits. Head
and neck examination reveals pale conjunctivas and a
beefy red tongue with loss of papillae. Cardiac examina-
tion shows a rapid regular rhythm with a grade 2/6 systolic
murmur at the left sternal border. Lung, abdominal, and
rectal examination findings are normal. Neurologic exami-
nation reveals decreased sensation to light touch and vibra-
tion in the lower extremities. The hematology consultant is
asked to see this patient because of a low hematocrit level.

1. Name two crucial cofactors in DNA synthesis whose deficiency results in
pernicious anemia. In what specific biochemical pathways do they participate?
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24 Vitamin B, Deficiency/Pernicious Anemia, B

2. Why are neurologic defects observed in prolonged vitamin B, , deficiency?
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3. Why are symptoms of pernicious anemia usually relatively mild? O
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25 Cyclic Neutropenia, A

A 6-year-old boy presents to the pediatric emergency
department. His mother states that he has had 3 days of
general malaise and fevers to 38.5°C. He has no other
localizing symptoms. Medical history is remarkable for
multiple febrile illnesses. His mother says, “It seems like
he gets sick every month” Physical examination is notable

for cervical lymphadenopathy and oral ulcers. Blood tests
reveal a neutrophil count of 200/uL. The patient is admit-
ted to the hospital. Blood, urine, and cerebrospinal fluid
cultures are negative, and over 48 hours, his neutrophil
counts return to normal. He is then discharged.

1. How long does it take for a neutrophil to develop from a stem cell in the bone
marrow? Once fully mature, what is its life span?
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2. At what level of neutropenia does the incidence of infection dramatically increase?
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25 Cyclic Neutropenia, B

3. What are the most common sites and types of infections observed in neutropenic
patients?
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4. What is the probable underlying abnormality in cyclic neutropenia?
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26 Immune Thrombocytopenic Purpura, A

A 36-year-old man was admitted to the hospital after sustain-
ing multiple fractures to the lower extremities by jumping
from a three-story building in a suicide attempt. His frac-
tures required surgical repair. He has no significant medical
history. Current medications include morphine for pain and
subcutaneous heparin for prophylaxis against deep venous
thrombosis. Consultation with a hematologist is requested

because of a dropping platelet count. On physical examina-
tion, the patient has multiple bruises, and his lower extremi-
ties are casted bilaterally. Examination is otherwise normal.
Laboratory tests from the last several days reveal a platelet
count that has dropped from 170,000/uL on admission to
30,000/uL 5 days later.

1. What is the most common category of causes of thrombocytopenia?
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26 Immune Thrombocytopenic Purpura, B

2. Antibodies to which platelet protein are implicated in the pathogenesis of
heparin-induced thrombocytopenia?
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3. Why is major bleeding unusual in drug-induced thrombocytopenia? O
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27 Hypercoagulable States, A

A 23-year-old woman presents to the emergency depart-
ment with a chief complaint of acute onset of shortness
of breath. It is associated with right-sided chest pain,
which increases with inspiration. She denies fever, chills,
cough, or other respiratory symptoms. She has had no
lower extremity swelling. She has not been ill, bedridden,
or immobile for prolonged periods. Her medical history
is notable for an episode about 2 years ago of deep venous
thrombosis (DVT) in the right lower extremity while tak-
ing oral contraceptives. She has been otherwise healthy

and is currently taking no medications. The family history
is notable for a father who died of a pulmonary embolism.
On physical examination, she appears anxious and in mild
respiratory distress. She is tachycardic to 110 bpm, with
a respiratory rate of 20/min. She has no fever, and blood
pressure is stable. The remainder of the physical exami-
nation is normal. Chest x-ray film is normal. Ventilation-
perfusion scan reveals a high probability of pulmonary
embolus. Given her history of DVT, a hypercoagulable
state is suspected.

1. What are the risk factors for pulmonary thromboemboli?
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27 Hypercoagulable States, B

2. What hemodynamic changes are brought about by significant pulmonary

thromboemboli?
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3. What are the clinical manifestations of pulmonary thromboembolism?
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28 Amyotrophic Lateral Sclerosis (Motor Neuron Disease), A

A 43-year-old right-handed man presents to the clinic
with gradual onset of right-hand and arm weakness. He
had been in good health and an avid golfer until a few
weeks ago when he noted that he was having trouble keep-
ing his club steady during his swing. His driving distance
has markedly decreased, and he began to drop things that
he was holding with his right hand. There is no numbness
or other sensory symptoms. On physical examination,
he appears well and has normal vital signs. He has mild

muscle wasting and fasciculations along his right brachio-
radialis muscle. His grip strength is 4 out of 5 on the right
and 5 out of 5 on the left. He has absent reflexes in his
right arm and 1+ reflexes on the left. An electromyogram
(EMG) shows features of denervation, including increased
numbers of spontaneous discharges in resting muscle and
a reduction in the number of motor units detected during
voluntary contraction. A diagnosis of amyotrophic lateral
sclerosis (ALS) is entertained.

1. What are the major clinical manifestations of ALS?
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28 Amyotrophic Lateral Sclerosis (Motor Neuron Disease), B

2. What are some factors in the pathogenesis of ALS?
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29 Parkinson Disease, A

A 63-year-old man comes to the clinic with a several-
month history of difficulty with his gait and coordina-
tion. He finds walking difficult and has almost fallen on
a number of occasions, especially when trying to change
directions. He has also found that using his hands is
difficult, and other people have noticed that his hands

shake. Physical examination is notable for a resting
tremor in the hands that disappears with intentional
movement. He has a shuffling gait with difficulty turn-
ing. There is so-called cogwheeling rigidity in his arms,
a jerky sensation with passive flexion and extension of
the arms.

1. What are the clinical features of parkinsonism?
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29 Parkinson Disease, B

2. What are two major mechanisms proposed to explain the pathophysiology
of Parkinson disease?
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30 Myasthenia Gravis, A

A 35-year-old woman presents to the clinic with a chief
complaint of double vision. She reports intermittent and
progressively worsening double vision for approximately
2 months, occurring rarely at first but now daily. She works
as a computer programmer, and the symptoms increase the
longer she stares at the computer screen. She has also noted
a drooping of her eyelids, which seems to worsen with
prolonged looking at the screen. Both symptoms subside

with rest. She is generally fatigued but has noted no other
weakness or neurologic symptoms. Her medical history is
unremarkable. Physical examination is notable only for the
neurologic findings. Cranial nerve examination discloses
impaired lateral movement of the right eye and bilat-
eral ptosis, which worsen with repetitive eye movements.
Motor, sensory, and reflex examinations are otherwise
unremarkable.

1. What is the clinical presentation of myasthenia gravis?
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30 Myasthenia Gravis, B

2. What causes myasthenia gravis?
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31 Dementia, A

A 73-year-old man is brought in by his wife with concerns
about his worsening memory. He is a retired engineer who
has recently been getting lost in the neighborhood where he
has lived for 30 years. He has been found wandering and has
often been brought home by neighbors. When asked about
this, he becomes upset and defensive and states that he was
just trying to get some exercise. He has also had trouble
dressing himself and balancing his checkbook. A physical

examination is unremarkable, except that he scores 12 points
out of 30 on the Mini-Mental State Examination, a test of
cognitive function. A metabolic workup is normal. A com-
puted tomography scan of the head shows generalized brain
atrophy, though perhaps only what would be expected for his
age. He is diagnosed with dementia, likely from Alzheimer
disease.

1. What are the treatable causes of dementia?
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31 Dementia, B

2. What are the clinical features of Alzheimer disease?
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3. What is the association between apolipoprotein E and Alzheimer disease?
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32 Epilepsy, A

A middle-aged man is transported to the emergency
department unconscious. A witness states that the patient
was in line in front of her in the hospital cafeteria when
he suddenly fell to the floor. He then had a “generalized
tonic-clonic seizure” She called for assistance and accom-
panied him to the emergency department. No other his-
torical information is available. On physical examination,
the patient is confused and unresponsive to commands.

He is breathing adequately and has oxygen in place via
nasal prongs. His vital signs are as follows: temperature,
38°C; blood pressure, 170/90 mm Hg; heart rate, 105 bpm;
respiratory rate, 18/min. Oxygen saturation is 99% on 2 L
of oxygen. Neurologic examination is notable for reactive
pupils of 3 mm, intact gag reflex, decreased movement of
the left side of the body, and Babinski reflexes bilaterally.
Examination is otherwise unremarkable.

1. What is the clinical presentation of the major types of seizures?
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32 Epilepsy, B
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2. What are some disorders that lead to secondary epilepsy and what changes
in brain structure lead to it?
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33 Stroke, A

A 72-year-old man presents to the emergency department
with acute onset of right-sided weakness. The patient was
eating breakfast when he suddenly lost strength in the
right side of his body such that he was unable to move
his right arm or leg. He also noted a loss of sensation in
the right arm and leg and difficulty speaking. His wife
called 911, and he was brought to the emergency depart-
ment. His medical history is remarkable for long-standing

hypertension, hypercholesterolemia, and recently diagnosed
coronary artery disease. On physical examination, his blood
pressure is 190/100 mm Hg. Neurologic examination is
notable for right facial droop and a dense right hemiparesis.
The Babinski reflex is present on the right. CT scan of the
brain shows no evidence of hemorrhage. He is admitted to
the neurologic ICU.

1. What are the differences between the clinical presentation of stroke resulting
from ischemia and stroke caused by spontaneous hemorrhage?
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33 Stroke, B

2. What are the most common causes of stroke?
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3. What role does glutamate play in neuronal injury during ischemia?
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34 Psoriasis, A

A 25-year-old woman presents with a complaint of rash  both upper and lower extremities as well as similar lesions
that has developed over the past several weeks and seems  on her scalp. The plaques are erythematous, with silvery
to be progressing. On examination, she is noted to have  scales, and are sharply marginated.

several plaque-like lesions over the extensor surfaces of

1. What evidence supports a genetic role in the development of psoriasis?
An environmental role?
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34 Psoriasis, B

2. Which cell types hyperproliferate in psoriasis?
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3. What immunologic defects have been identified in psoriasis?
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35 Lichen Planus, A

A 35-year-old woman who recently returned from Africa  Examination discloses multiple small violaceous pap-
presents to the clinic complaining of a rash. During her  ules on the flexor surfaces of the arms. The lesions have
trip, she developed an itchy rash on both arms. She has  angular borders and flat tops. Some of the lesions have
an unremarkable medical history. Medications recently ~minute white streaks on the surface, barely visible to
taken include only chloroquine for malaria prophylaxis.  the naked eye.

1. What skin cells are damaged by cell-mediated immune reactions in lichen planus?

$31450UT)BIY 2IN[UT 0) SUIGUIOD J0)IBJ SISOIAU IOWN]
SIopuelsAq Juaoouur  se paAo1)sap a1 Sa}AO0UBIIA o PUE A-UOIJINUT ‘SIUNY0ILD AIIOTX0J0IAD PIJRIPIW-[[9)) ©

SIIPOq PIO[[0D sa100ydw4] T, 91030340 JO JUSWIINIOAI 3} 0}
ULIOJ 0] 32S3[0D SAIAD0UTIRIN] PajeadNUd ‘paanfuy «  SuIpes] SaUN 04> 9)eIOqR[D S[[2 F(ID PIIL[NUWIS IS,
IER sa1fooydw4] I, #(OD JO UOIeAIO® pue

9531} JO SISOIJAU PUE UOTJRZI[ONDBA 0} NQLIIUOD PUE Uuonen[JUI 0] SPLS] UOTJR[NWNS dTUIFNUE JO ULIOJ SWOS »




35 Lichen Planus, B

2. Which drugs have been most commonly implicated in licheniform eruptions?
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3. What synchronous alterations in the skin are reflected in the clinical appearance
of lichen planus?
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A 27-year-old woman presents to the urgent care clinic
complaining of a red, itchy rash developing suddenly the
day before on her arms and legs and spreading to the trunk.
She denies ulcers in the mouth or genital area. Her medi-
cal history is significant for occasional outbreaks of genital
herpes, most recently 2 weeks ago. She usually takes oral

36 Erythema Multiforme, A

acyclovir for such outbreaks, but her prescription had
lapsed, so she did not take it with her last bout. On physi-
cal examination, she has multiple erythematous papules
over the arms, legs, and trunk. Many of the papules have a
central area of duskiness or clearing, such that the lesions
resemble targets. There are no mucosal lesions.

1. What are the prototypical lesions in erythema multiforme?
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36 Erythema Multiforme, B

2. In what ways is erythema multiforme similar to and different from lichen planus?
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3. What are some complications of toxic epidermal necrolysis?
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37 Bullous Pemphigoid, A

A 65-year-old man presents to the dermatology clinic complaints and denies lesions on any mucous membranes.
complaining of blisters developing on his abdomen and  Examination shows only multiple large, tense blisters with
extremities over the past week. The lesions consisted ini-  an erythematous base over the lower trunk and extremi-
tially of red patches followed by blister formation. They  ties. The clinical picture is felt to be most consistent with
are pruritic but not painful. The patient has no other bullous pemphigoid.

1. How do pemphigus and pemphigoid differ and why is the distinction important?
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37 Bullous Pemphigoid, B

2. How does immunoglobulin (Ig) binding to the bullous pemphigoid antigen cause
blistering in lesions of bullous pemphigoid?
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3. Is there a connection between bullous pemphigoid and cancer?
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38 Leukocytoclastic Vasculitis, A

A 60-year-old man presents to the clinic with complaints
of a recurring rash. He states that for the last 2-3 months,
he has had several episodes of a painless, nonpruritic rash
over his distal lower extremities. The lesions are described
as purple and raised. His medical history is remarkable for
hepatitis C—with no history of cirrhosis—and peripheral
neuropathy. The patient has recently been treated for otitis

media with amoxicillin. He has taken no other medications.
Physical examination is notable only for multiple reddish-
purple papules over the distal lower extremities (palpable
purpura). The underlying skin is hyperpigmented. Biopsy
reveals neutrophils, neutrophilic debris, and amorphous
protein deposits involving the small blood vessels, consis-
tent with fibrinoid necrosis.

1. Why are leukocytoclastic vasculitis lesions papular?
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38 Leukocytoclastic Vasculitis, B

2. What are the most common precipitants of leukocytoclastic vasculitis?
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3. When leukocytoclastic vasculitis is part of a systemic vasculitis, what additional
symptoms are typically observed?
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39 Poison Ivy/Oak, A

A 30-year-old woman presents to the clinic complaining
that she has an “itchy rash all over the place” She noticed
that her legs became red, itchy, and blistered about 2 days
after she had been hiking in a heavily wooded area. She says
that scratching broke the blisters, and afterward the rash
became much worse and spread all over. She is convinced

that the rash could not be poison ivy because once before
she was exposed to that plant and did not develop a rash.
On examination, there are erythematous vesicles and bullae
in linear streaks on both of her legs. Some areas are weepy,
with a yellowish crust. There are ill-defined erythematous
plaques studded with papulovesicles on the trunk and arms.

1. What is spongiosis and how does it relate to allergic contact dermatitis?
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39 Poison Ivy/Oak, B

2. What are the two phases of development of allergic contact dermatitis?
What steps are involved in each?
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3. What is the role of patch testing in patients with suspected allergic
contact dermatitis?
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40 Erythema Nodosum, A

A 45-year-old-woman presents to the clinic with a rash on  she took 2 days of antibiotics she had left from a previous
her legs for 2 months. She notes that the rash started soon  prescription. On examination, on the anterior lower legs,
after babysitting her niece, who had “strep throat” She ini-  she has several scattered ill-defined erythematous nodules,
tially had a sore throat herself, but it stopped hurting after ~ which are tender to palpation.

1. What are the two general categories of panniculitis?
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40 Erythema Nodosum, B

2. Which category of panniculitis does erythema nodosum fit into? What are the
features of erythema nodosum histopathologically? Clinically?
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3. What are some common precipitators of erythema nodosum?
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41 Sarcoidosis, A

A 52-year-old African American man presents to the Examination reveals multiple red-brown dermis-based pap-
clinic with a rash that has been worsening for several ules on the trunk, arms, and face. Several lesions are clus-
months. Review of systems is notable for a chronic cough.  tered near the nares. The exam is otherwise unremarkable.

1. Who gets sarcoidosis? How common is it?
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2. What pattern of inflammatory skin disease does sarcoidosis exhibit?
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41 Sarcoidosis, B

3. How does the pathology of skin lesions of sarcoidosis correspond to
clinical lesions?
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42 Acne, A

A 15-year-old girl presents to the clinic complaining of erythematous papules and pustules over the forehead and
“pimples” for 6 months. She has been using an over-the-  central face with scattered open and closed comedones.
counter face wash four times a day to keep the oil and dirt A diagnosis of moderate inflammatory acne is made.

off, but it has not helped. Examination reveals several dozen

1. Why do some infants develop acne? Why does it spontaneously resolve?
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2. What is the pathophysiology of lesion development in acne?
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42 Acne,B

3. What are some broad categories of treatment for acne, and which aspect of acne
pathogenesis does each address?
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43

A 25-year-old previously well woman presents to your office
with complaints of episodic shortness of breath and chest
tightness. She has had the symptoms on and off for about
2 years but states that they have worsened lately, occur-
ring two or three times a month. Her symptoms are worse
during the spring months. She has no exercise-induced or

Obstructive Lung Disease: Asthma, A

nocturnal symptoms. Her father had asthma. She is single
and works as a secretary in a high-tech firm. She lives with
a roommate, who moved in approximately 2 months ago
with her cat. The patient smokes occasionally when out
with friends, drinks socially, and has no history of drug use.
Examination is notable for mild end-expiratory wheezing.

1. What is the fundamental physiologic problem in obstructive lung disease?
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2. What are the three categories of provocative agents that can trigger asthma?
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43

Obstructive Lung Disease: Asthma, B

3. What are some of the common symptoms and signs of acute asthma,
and what are their pathophysiologic causes?
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44 (Obstructive Lung Disease: Chronic Obstructive
Pulmonary Disease (COPD), A

A 67-year-old man presents to your office with worsening
cough, sputum production, and shortness of breath. He
has been a cigarette smoker for the past 50 years, smok-
ing about one pack a day. He has a chronic morning cough
productive of some yellow sputum but generally feels
okay during the day. He was in his usual state of health
until 2 weeks ago when he developed a cold. Since then,

he has had a hacking cough and increased thick sputum
production. He also has had difficulty walking more than a
block without stopping due to shortness of breath. Physical
examination reveals prolonged expiration, audible wheez-
ing, and diffuse rhonchi throughout both lung fields. Chest
x-ray film shows hyperinflation of both lungs with a flat-
tened diaphragm.

1. What is the leading cause of chronic bronchitis?
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44 (Obstructive Lung Disease: Chronic Obstructive

Pulmonary Disease (COPD), B

2. What are the pathophysiologic changes in emphysema vs chronic bronchitis?
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3. Deficiency of which protein increases the risk of early onset emphysema?
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45 Restrictive Lung Disease: Idiopathic Pulmonary

Fibrosis, A

A 68-year-old man presents to the clinic with a complaint
of shortness of breath. He states that he has become pro-
gressively more short of breath for the last 2 months, such
that he is now short of breath after walking one block.
In addition, he has noted a nonproductive cough. He
denies fever, chills, night sweats, chest pain, orthopnea, or

paroxysmal nocturnal dyspnea. He has noted no lower
extremity edema. His medical history is unremarkable.
Physical examination is remarkable for a respiratory rate of
19/min and fine dry inspiratory crackles heard throughout
both lung fields. Digital clubbing is present. A diagnosis of
idiopathic pulmonary fibrosis is made.

1. Name six mechanisms by which interstitial lung disease affects lung function.
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45 Restrictive Lung Disease: Idiopathic Pulmonary
Fibrosis, B

2. What are five events in the pathophysiology of idiopathic pulmonary fibrosis?
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3. What are the symptoms and signs of idiopathic pulmonary fibrosis?
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46 Pulmonary Edema, A

A 72-year-old man presents to the emergency department
complaining of severe shortness of breath. He has a history
of coronary artery disease and two prior myocardial infarc-
tions. About 1 week before admission, he had an episode
of substernal chest pain lasting approximately 30 minutes.
Since then, he has noted progressive shortness of breath
to the point that he is now dyspneic on minimal exertion.
When he lies down, he is only comfortable when propped
up by three pillows. On examination, he is afebrile, with a
blood pressure of 160/100 mm Hg, heart rate of 108/min,
respiratory rate of 22/min, and oxygen saturation of 88% on

room air. He is pale, cool, and diaphoretic. Jugular venous
pressure is 10 cm H,O. Chest auscultation reveals rales in
both lungs to the mid lung fields. Cardiac examination is
tachycardic, with an audible S, and S,. No murmurs or rubs
are heard. Extremities are without edema. The ECG shows
left ventricular hypertrophy and Q waves in the anterior
and lateral leads. Chest x-ray film reveals bilateral flufty
infiltrates consistent with pulmonary edema. He is admit-
ted to the ICU with a diagnosis of heart failure and possible
recent myocardial infarction.

1. What four factors can be involved in the production of pulmonary edema?
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46 Pulmonary Edema, B

2. How does poor cardiac function cause pulmonary edema?
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3. What is acute respiratory distress syndrome (ARDS)? What are its common causes?
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47 Pulmonary Embolism, A

A 57-year-old man undergoes total knee replacement for
severe degenerative joint disease. Four days after surgery, he
develops an acute onset of shortness of breath and right-sided
pleuritic chest pain. He is now in moderate respiratory dis-
tress with a respiratory rate of 28/min, heart rate of 120 bpm,
and blood pressure of 110/70 mm Hg. Oxygen saturation

is 90% on room air. Lung examination is normal. Cardiac
examination reveals tachycardia but is otherwise unre-
markable. The right lower extremity is postsurgical, healing
well, with 2+ pitting edema, calf tenderness, erythema, and
warmth; the left leg is normal. He has a positive Homan sign
on the right. Acute pulmonary embolism is suspected.

1. From where do almost all pulmonary thromboemboli originate? What are the risk

factors for pulmonary thromboemboli?
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47 Pulmonary Embolism, B

2. What hemodynamic changes are brought about by significant pulmonary

thromboemboli?
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3. What changes in ventilation/perfusion relationships are brought about by

significant pulmonary thromboemboli?
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48 Acute Respiratory Distress Syndrome (ARDS), A

A 46-year-old man presents to the hospital with a 5-day
history of worsening cough, high fever, and shortness of
breath. On physical examination, he is noted to be tachy-
pneic (respiratory rate of 30 breaths/min), hypoxic with
a low oxygen saturation (89%), and febrile (39°C). Chest
x-ray film reveals infiltrates in both lower lobes. A com-
plete blood count reveals a high white blood cell count. He
is admitted to the hospital. Despite treatment with oxygen

and antibiotics, he becomes more hypoxic and requires
endotracheal intubation and mechanical ventilation. Blood
cultures grow Streptococcus pneumoniae. Despite mechani-
cal ventilation using high oxygen concentrations, his arte-
rial blood oxygen level remains low. His chest x-ray film
shows progression of infiltrates throughout both lung
fields. He is diagnosed with ARDS.

1. What are the main pathophysiologic factors in ARDS that cause accumulation

of extravascular fluid in the lungs?
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48 Acute Respiratory Distress Syndrome (ARDS), B

2. What accounts for the severe hypoxia often found in ARDS, despite the use of
mechanical ventilation and high concentrations of oxygen?
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3. What are the two major reasons that mechanical ventilation is often required
in ARDS?
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49 Arrhythmia, A

A 25-year-old man presents to the hospital with lighthead-
edness and palpitations for the past 2 hours. He had four or
five previous episodes of palpitations in the past, but they
had lasted only a few minutes and went away on their own.
These episodes were not associated with any specific activ-
ity or diet. He denies any chest pain. On physical exami-
nation, he is noted to be tachycardic with a heart rate of

180 bpm and a blood pressure of 105/70 mm Hg. An ECG
shows a wide complex tachycardia at 180 bpm. The tachy-
cardia terminates suddenly, and the patient’s heart rate
drops to 90 bpm. A repeat ECG shows sinus rhythm with a
short PR interval and a wide QRS with a slurred upstroke
(delta wave). The patient is diagnosed as having the Wolff-
Parkinson-White syndrome.

1. What class of tachycardia occurs in the Wolff-Parkinson-White syndrome, and

how common is it?
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49 Arrhythmia, B

2. What is the main pathophysiologic abnormality that allows the tachycardia in the
Wolff-Parkinson-White syndrome to develop?
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3. What is a common sequence of events that can initiate a reentrant circuit in the
Wolff-Parkinson-White syndrome?
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50 Heart Failure, A

A 66-year-old woman presents to the clinic with shortness
of breath, leg swelling, and fatigue. She has a long history
of type 2 diabetes and hypertension but until recently had
been able to go for daily walks with her friends. In the past
month, the walks have become more difficult due to short-
ness of breath and fatigue. She also sometimes awakens in
the middle of the night due to shortness of breath and has
to prop herself up on three pillows. On physical exami-
nation, she is noted to be tachycardic with a heart rate of
110 bpm and a blood pressure of 105/70 mm Hg. Her lung

examination is notable for fine crackles on inspiration at
both bases. Her cardiac examination is notable for the pres-
ence of a third and fourth heart sound and jugular venous
distension. She has 2+ pitting edema to the knees bilater-
ally. An ECG shows sinus rhythm at 110 bpm with Q waves
in the anterior leads. An echocardiogram shows decreased
wall motion of the anterior wall of the heart and an esti-
mated ejection fraction of 25%. She is diagnosed with sys-
tolic heart failure, likely secondary to a silent myocardial
infarction.

1. What are the four general categories that account for almost all causes of heart

failure (HF)?
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50 Heart Failure, B

2. What are the differences between the pathophysiology of HF resulting from

systolic versus diastolic dysfunction?
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51 Valvular Heart Disease: Aortic Stenosis, A

A 59-year-old man is brought to the emergency depart-
ment by ambulance after experiencing a syncopal episode.
He states that he was running in the park when he sud-
denly lost consciousness. He denies any symptoms preced-
ing the event, and he had no deficits or symptoms upon
arousing. On review of systems, he does say that he has had
substernal chest pressure associated with exercise for the
past several weeks. Each episode was relieved with rest. He
denies shortness of breath, dyspnea on exertion, orthop-
nea, and paroxysmal nocturnal dyspnea. His medical his-
tory is notable for multiple episodes of pharyngitis as a

child. On examination, his blood pressure is 110/90 mm
Hg, heart rate 95 bpm, respiratory rate 15/min, and oxygen
saturation 98%. Neck examination reveals both pulsus par-
vus and pulsus tardus. Cardiac examination reveals a later-
ally displaced and sustained apical impulse. He has a grade
3/6 midsystolic murmur, loudest at the base of the heart,
radiating to the neck, and a grade 1/6 high-pitched, blow-
ing, early diastolic murmur along the left sternal border. An
S, is audible. Lungs are clear to auscultation. Abdominal
examination is benign. He has no lower extremity edema.
Aortic stenosis is suspected.

1. What are the most common causes of aortic stenosis?
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51 Valvular Heart Disease: Aortic Stenosis, B

2. How does aortic stenosis cause syncope?
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3. What is the pathophysiologic mechanism by which aortic stenosis causes
angina pectoris?
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52 Valvular Heart Disease: Aortic Regurgitation, A

A 64-year-old man presents to the clinic with a 3-month
history of worsening shortness of breath. He finds that he
becomes short of breath after walking one block or up one
flight of stairs. He awakens at night, gasping for breath, and
has to prop himself up with pillows in order to sleep. On
physical examination, his blood pressure is 190/60 mm Hg
and his pulses are hyperdynamic. His apical impulse is
displaced to the left and downward. On physical examina-
tion, there are rales over both lower lung fields. On cardiac

examination, there are three distinct murmurs: a high-
pitched, early diastolic murmur loudest at the left lower
sternal border, a diastolic rumble heard at the apex, and a
crescendo-decrescendo systolic murmur heard at the left
upper sternal border. Chest x-ray film shows cardiomeg-
aly and pulmonary edema, and an echocardiogram shows
severe aortic regurgitation with a dilated and hypertro-
phied left ventricle.

1. What are the most common causes of aortic regurgitation?
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52 Valvular Heart Disease: Aortic Regurgitation, B

2. What are the pathophysiologic consequences of aortic regurgitation?
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53 Valvular Heart Disease: Mitral Stenosis, A

A 45-year-old man presents with a history of shortness of
breath, irregular heartbeat, and hemoptysis. He notes that
over the past 2 weeks, he has become easily “winded” with
minor activities. Also, he has coughed up some flecks of
blood on a few occasions. He has noted a fast heartbeat and,
on occasion, a pounding sensation in his chest. He gives
a history of being ill for several weeks after a severe sore
throat in childhood. On physical examination, his pulse

rate is noted to be 120-130 bpm and his rhythm, irregu-
larly irregular. He has distended jugular venous pulses and
rales at the bases of both lung fields. On cardiac examina-
tion, there is an irregular heartbeat as well as a soft diastolic
decrescendo murmur, loudest at the apex. An ECG shows
atrial fibrillation as well as evidence of left atrial enlarge-
ment. An echocardiogram shows severe mitral stenosis.

1. What are the most common causes of mitral stenosis?
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53 Valvular Heart Disease: Mitral Stenosis, B

2. What is the pathophysiology of mitral stenosis?
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3. What are the major clinical manifestations of mitral stenosis?
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54 Valvular Heart Disease: Mitral Regurgitation, A

A 59-year-old man presents to the emergency department
with a 4-hour history of “crushing” chest pain. His cardiac
examination is normal with no murmurs and normal heart
sounds. An ECG reveals ST segment elevation in the lat-
eral precordial leads and cardiac enzymes show evidence
of myocardial injury. He undergoes emergent cardiac cath-
eterization that shows a thrombus in the left circumflex

coronary artery. He undergoes successful angioplasty, and
a stent is placed. He is monitored in the cardiac intensive
care unit. He does well until the next day, when he develops
sudden shortness of breath and decreasing oxygen satura-
tions. Physical examination now reveals jugular venous
distention, rales at both lung bases, and a blowing holosys-
tolic murmur loudest at the apex, radiating into the axilla.

1. What are the most common causes of mitral regurgitation?
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54 Valvular Heart Disease: Mitral Regurgitation, B

2. What is the pathophysiology of mitral regurgitation?
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3. What are the major clinical symptoms of mitral regurgitation?
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55 Coronary Artery Disease, A

A 55-year-old man presents to the clinic complaining of
chest discomfort. He states that for the past 5 months he
has noted intermittent substernal chest “pressure” radi-
ating to the left arm. The discomfort occurs primarily
when exercising vigorously and is relieved with rest. He
denies associated shortness of breath, nausea, vomiting,
or diaphoresis. He has a medical history significant for

hypertension and hyperlipidemia. He is taking atenolol for
his high blood pressure and is eating a low-cholesterol diet.
His father died of myocardial infarction at age 56 years.
He has a 50-pack-year smoking history and is currently
trying to quit. His physical examination is within normal
limits with the exception of his blood pressure, which is
145/95 mm Hg, with a heart rate of 75 bpm.

1. What is the clinical presentation of coronary artery disease along the continuum
from stable angina to unstable angina to myocardial infarction?
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55 Coronary Artery Disease, B

2. How do the pathophysiologies of stable angina, unstable angina, and myocardial
infarction differ?
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3. What are the major clinical manifestations of coronary artery disease?
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56 Pericarditis, A

A 35-year-old man presents to the emergency department
complaining of chest pain. The pain is reported as an “8”
on a scale ranging from 1 to 10. It is retrosternal in loca-
tion and sharp in nature. It radiates to the back, is worse
with taking a deep breath, and is improved by leaning for-
ward. On review of systems, he has noted a “flu-like illness”
over the past several days, including fever, rhinorrhea, and
cough. He has no medical history and is taking no medica-
tions. He denies tobacco, alcohol, or drug use. On physical
examination, he is in moderate distress from pain and has

a blood pressure of 125/85 mm Hg, heart rate of 105 bpm,
respiratory rate of 18/min, and oxygen saturation of 98%
on room air. He is afebrile. His head and neck examination
is notable for clear mucus in the nasal passages and a mildly
erythematous oropharynx. The neck is supple, with shotty
anterior cervical lymphadenopathy. The chest is clear to
auscultation. Jugular veins are not distended. Cardiac
examination reveals tachycardia with a three-component
high-pitched squeaking sound. Abdominal and extremity
examinations are normal.

1. What is the clinical presentation of pericarditis?
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56 Pericarditis, B

2. What are the most common causes of pericarditis?
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3. What are the sounds heard on cardiac examination and what are the causes?
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57 Pericardial Effusion with Tamponade, A

A 65 year-old woman is hospitalized with a large ante-  bathroom, she passes out suddenly. On examination, her
rior myocardial infarction. After 4 days in the hospital, blood pressure is 60/40 mm Hg, her heart rate is 120, and
she is doing well and plans are being made for discharge she has distant heart sounds. An emergent echocardio-
to a rehabilitation facility to help her regain her strength ~ gram shows rupture of the anterior wall and pericardial
and recover her cardiac function. While going to the tamponade.

1. What are the signs of pericardial tamponade?
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2. What is the pathophysiology of the paradoxic pulse in tamponade?
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57 Pericardial Effusion with Tamponade, B

3. What are the most common causes of pericardial effusion and tamponade?
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58 Atherosclerosis, A

A 65-year-old woman presents to the clinic to establish
care. Her past medical history is notable for type 2 diabetes
and hypertension. She has a 45-pack-year smoking history.
A few weeks ago, she was shoveling her driveway when she

had to stop due to tightness in her chest. She does not get
any regular exercise due to the fact that her calves become
very painful after walking one block.

1. What is the hypothesized mechanism of atherosclerotic plaque formation?
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58 Atherosclerosis, B

2. What are some ways in which atherosclerotic plaques can cause cardiovascular l‘

disease?
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3. Name five treatable risk factors that accelerate the progression of atherosclerosis.
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59 Hypertension, A

A 56-year-old African American man presents to the a physician for 10 years. On arrival, he is noted to have a
clinic for a routine physical examination. He has not seen  blood pressure of 160/90 mm Hg. “

1. Describe five physical findings in long-standing or severe hypertension.
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59 Hypertension, B

2. Name the known causes of hypertension.
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3. What is the effect on blood pressure of disrupting the gene for the endothelial
cell form of nitric oxide synthase (NOS) in mice?
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60 Shock, A

A young woman is brought to the emergency department
by ambulance after a severe motor vehicle accident. She is
unconscious. Her blood pressure is 64/40 mm Hg; heart rate
is 150 bpm. She is intubated and is being hand-ventilated.
There is no evidence of head trauma. The pupils are 2 mm
and reactive. She withdraws to pain. Cardiac examination

reveals no murmurs, gallops, or rubs. The lungs are clear to
auscultation. The abdomen is tense, with decreased bowel
sounds. The extremities are cool and clammy, with thready
pulses. Despite aggressive blood and fluid resuscitation, the
patient dies.

1. What are the four major pathophysiologic forms of shock?
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2. Describe five specific forms of hypovolemic shock.
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60 Shock, B

3. Name three specific forms of distributive shock and distinguish them from l‘
hypovolemic shock. ‘
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61 Pheochromocytoma, A

A 39-year-old woman comes to the office complaining of 200/100 mm Hg and a resting pulse rate of 110 bpm.
of episodic anxiety, headache, and palpitations. Without  Chart review shows that prior blood pressures have always
dieting, she has lost 15 pounds over the past 6 months. been normal, including one 6 months ago. A pheochromo-
Physical examination is normal except for a blood pressure  cytoma diagnosis is entertained.

1. Which catecholamines are secreted by the human adrenal medulla? Q
Of these, which is the major product?
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2. What genetic mutations are found in patients with pheochromocytoma?
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61 Pheochromocytoma, B

3. What are some complications of untreated pheochromocytoma?
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62 Achalasia, A

A 60-year-old man presents to the clinic with a 3-month
history of gradually worsening dysphagia (difficulty swal-
lowing). At first, he noticed the problem when eating solid
food such as steak, but now it happens even with drink-
ing water. He has a sensation that whatever he swallows
becomes stuck in his chest and does not go into the stom-
ach. He has also developed worsening heartburn, especially
upon lying down, and has had to prop himself up at night

to lessen the heartburn. He has lost 10 kg as a result of his
swallowing difficulties. His physical examination is unre-
markable. A barium swallow x-ray reveals a decrease in
peristalsis of the body of the esophagus along with dilata-
tion of the lower esophagus and tight closure of the lower
esophageal sphincter. There is a beaked appearance of the
distal esophagus involving the lower esophageal sphincter.
There is very little passage of barium into the stomach.

1. What is the role of the lower esophageal sphincter structure in achalasia?
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62 Achalasia, B

2. What are possible causes of achalasia?
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63 Reflux Esophagitis, A

A 32-year-old woman presents to her primary care pro-
vider complaining of a persistent burning sensation in
her chest and upper abdomen. The symptoms are worse
at night while she is lying down and after meals. She has

tried drinking hot cocoa to help her sleep. She is a smoker
and frequently relies on benzodiazepines for insomnia. She
notes a sour taste in her mouth every morning. Physical
examination is normal.

1. What is the role of the lower esophageal sphincter structure in reflux esophagitis?
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63 Reflux Esophagitis, B

2. What is the relationship of esophageal reflux to Barrett esophagus and cancer?
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3. What are some other possible causes of reflux esophagitis?
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64 Acid-Peptic Disease, A

A 74-year-old man with severe osteoarthritis presents
to the emergency department reporting two episodes of
melena (black stools) without hematochezia (bright red
blood in the stools) or hematemesis (bloody vomitus). He
takes 600 mg of ibuprofen three times a day to control his
arthritis pain. He denies alcohol use. On examination, his

1. How might motility defects contribute to gastric ulcer?
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blood pressure is 150/70 mm Hg and his resting pulse is
96/min. His epigastrium is minimally tender to palpation.
Rectal examination reveals black tarry stool in the vault,
grossly positive for occult blood. Endoscopy demonstrates
a 3 cm gastric ulcer. Helicobacter pylori is identified on
biopsies of the ulcer site.
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64 Acid-Peptic Disease, B

2. How do NSAIDs contribute to acid-peptic disease?
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3. What evidence indicates the importance of H pylori infection in acid-peptic disease?
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65 Gastroparesis, A

A 67-year-old man with type 2 diabetes mellitus is seen by ~ depressed after the death of his wife and has been less
his primary care provider for frequent nausea, bloating, and  adherent to his oral hypoglycemic regimen and evening
intermittent diarrhea over the preceding 2 weeks. The vom-  insulin. He also reports 6 months of worsening neuropathic
iting typically occurs approximately 1-2 hours after eating.  pain in his feet. His fasting fingerstick blood glucose level is
He states that over the past year, he has become increasingly 253 mg/dL, and his hemoglobin A _is 10.5%.

1. What are the symptoms of delayed versus rapid gastric emptying?
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65 Gastroparesis, B

2. What are the complications of gastroparesis?
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3. Why might erythromycin improve diabetic gastroparesis?
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66 Cholelithiasis and Cholecystitis, A

A 40-year-old woman presents to the emergency depart-
ment with 2 days of worsening right upper quadrant pain.
The pain started after she had pizza for dinner 2 nights
before and is described as a sharp, stabbing sensation under
her right ribs. She has also felt ill, developed slight nausea,
and had a low-grade fever. There has been no vomiting or

diarrhea. Physical examination reveals an obese woman
with a low-grade fever and tenderness to palpation of the
right upper quadrant of her abdomen. An abdominal ultra-
sound reveals a 2 cm gallstone lodged in the cystic duct
with swelling of the gallbladder and edema and thickening
of the gallbladder wall.

1. What are the mechanisms involved in gallstone formation?
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66 Cholelithiasis and Cholecystitis, B

2. What factors in the pathogenesis of gallstones may be responsible for the fact
that it is more common in premenopausal women?
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3. What local complications can ensue from gallstone disease?
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67 Diarrhea, Non-Infectious, A

A 45-year-old man comes to the clinic with a history of
excessive bloating, foul smelling flatus, and loose stools for
the past several months. He notes that about 30-60 min-
utes after breakfast each morning, he feels cramping, bloat-
ing, passage of smelly flatus, and a very loose, watery bowel
movement. He has not seen any blood or mucus in the
stool and also denies any weight loss. This does not happen

with lunch or dinner. Every day for breakfast, he eats a big
bowl of cereal with milk and a yogurt smoothie. Physical
examination is unremarkable with normal bowel sounds,
no organomegaly, and no abdominal tenderness. He was
advised to do a dietary trial of stopping dairy intake for
1 week. All his symptoms resolve, and he is diagnosed with
lactose intolerance.

1. Name three ways in which an excessive osmotic load can occur in the Gl tract.
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67 Diarrhea, Non-Infectious, B

2. What are the major causes of osmotic/malabsorptive diarrhea?
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68 Inflammatory Bowel Disease: Crohn Disease, A

A 42-year-old man with long-standing Crohn disease
presents to the emergency department with a 1-day his-
tory of increasing abdominal distention, pain, and obsti-
pation. He is nauseated and has vomited bilious material.
He has no history of abdominal surgery and has had two
exacerbations of his disease this year. He is febrile with a

temperature of 38.5°C. Examination reveals multiple oral
aphthous ulcers, hyperactive bowel sounds, and a grossly
distended, diffusely tender abdomen without an apprecia-
ble mass. Abdominal radiographs reveal multiple air-fluid
levels in the small bowel with minimal colonic gas consis-
tent with a small bowel obstruction.

1. How is inflammatory bowel disease distinguished from infectious diarrhea?
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68 Inflammatory Bowel Disease: Crohn Disease, B

2. What are the differences between ulcerative colitis and Crohn disease?
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3. What are the complications of inflammatory bowel disease?
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69 Diverticular Disease (Diverticulosis), A

A 76-year-old woman with chronic constipation reports a  of 38.6°C. Her abdomen has a tender 3 X 2 cm mass in the
4-day history of “achy” left lower quadrant abdominal pain,  left lower quadrant. Bowel sounds are normal. Her stool is
graded 7/10, accompanied by low-grade fever and nausea.  positive for occult blood. A CT scan with contrast of the
A colonoscopy performed 2 years ago revealed sigmoid abdomen and pelvis shows pericolonic fat stranding with
diverticular disease. On examination, she has a temperature  no evidence of an abscess. She is started on antibiotics.

1. Where in the Gl tract do most diverticulae occur?
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2. What are the major complications of diverticular disease?
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69 Diverticular Disease (Diverticulosis), B

3. What predisposing factors contribute to the development of diverticular disease?
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70 Irritable Bowel Syndrome, A

A 32-year-old woman comes to the clinic complaining of a
3-month history of abdominal bloating, crampy abdomi-
nal pain, and a change in her bowel habits. Previously,
she had regular bowel movements, but 4 months ago, she
developed gastroenteritis with nausea and vomiting after a
cruise. The constant diarrhea and vomiting went away after
a week, but since then she has had periods of constipation,
lasting up to 3 days, alternating with periods of diarrhea.
During the diarrheal episodes, she can have three to four
loose bowel movements per day, without blood or mucus

in the stool. She describes diffuse abdominal cramping and
bloating that are somewhat relieved by bowel movements.
Her symptoms worsen during periods of stress. There has
been no weight loss or fever. There is no association with
particular foods (eg, wheat or dairy products). Her physical
examination is unremarkable except for mild abdominal
tenderness with no rebound or guarding. Serologic tests for
celiac sprue are negative. Stool cultures and examinations
are negative for bacterial or parasitic infections. A colonos-
copy is unremarkable.

1. List three characteristics of irritable bowel syndrome.
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70 Irritable Bowel Syndrome, B

2. What are possible factors in the pathogenesis of the irritable bowel syndrome?
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71 Acute Hepatitis, A

A 28-year-old man, recently emigrating from the
Philippines, was noted to have a positive tuberculin skin
test result in the clinic. His chest radiograph showed no
active tuberculosis, and he denied any symptoms of this
infection, including weight loss, cough, or night sweats.
To prevent future disease, daily dosing with isoniazid was
recommended for the next 9 months. Two weeks after

initiating therapy, the patient reported progressive fatigue,
intermittent bouts of nausea, and abdominal pain. He also
noticed darkening of his urine and light-colored stools. His
sister noted a gradual yellowing of his eyes and skin. Blood
tests showed a marked increase in serum bilirubin and
aminotransferases. The isoniazid was discontinued, and his
symptoms subsided with normalizing of his liver enzymes.

1. Describe the range of clinical presentations of acute hepatitis.
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71 Acute Hepatitis, B

2. How do drugs cause hepatitis?
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3. Which viruses can cause hepatitis?
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72 Chronic Hepatitis B, A

A 44-year-old man is concerned about abnormal liver test
results drawn for his pre-employment physical 6 months
ago. His serum aminotransferase levels were more than two
times the normal values. On further questioning, he has a
distant history of heroin use. Currently, he reports some

fatigue but says he feels well otherwise. His primary care
physician orders serologic testing, which reveals: HBsAg
positive, anti-HBs negative, and anti-HBc IgG positive.
Anti-HDV and anti-HCV test results are both negative.

1. What are the categories of chronic hepatitis based on histologic

findings on liver biopsy?
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72 Chronic Hepatitis B, B

2. What are the causes of chronic hepatitis?
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3. What are the consequences of chronic hepatitis?
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73 Cirrhosis, A

A 63-year-old man with a long history of alcohol use pres-
ents to his new primary care physician with a 6-month
history of increasing abdominal girth. He has also noted
easy bruisability and worsening fatigue. He denies any his-
tory of GI bleeding. He continues to drink three or four
cocktails a night but says he is trying to cut down. Physical
examination reveals a cachectic man who appears older
than his stated age. Blood pressure is 108/70 mm Hg.
His scleras are anicteric. His neck veins are flat, and chest

examination demonstrates gynecomastia and multiple spi-
der angiomas. Abdominal examination is significant for a
protuberant abdomen with a detectable fluid wave, shifting
dullness, and an enlarged spleen. The liver edge is difficult
to appreciate. He has trace pitting pedal edema. Laboratory
evaluation shows anemia, mild thrombocytopenia, and
an elevated prothrombin time. Abdominal ultrasonogram
confirms a shrunken, heterogeneous liver consistent with
cirrhosis, significant ascites, and splenomegaly.

1. What are the defining features of cirrhosis?
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73 Cirrhosis, B

2. What are some ways alcohol may injure the liver?
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3. What are the major clinical manifestations of cirrhosis?
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74 Acute Pancreatitis, A

An admitting physician is called to the emergency depart-
ment to evaluate a 58-year-old woman with a 2-day history
of fever, anorexia, nausea, and abdominal pain. Suspecting
pancreatitis, the physician inquires about a history of
similar symptoms. She had been seen 2 months ago in
the emergency department for an episode of unrelenting,
achy right upper quadrant abdominal pain. At the time,
an ultrasound imaging demonstrated multiple gallstones
without evidence of cystic duct obstruction or gallbladder

wall edema. Now, serum amylase and lipase levels are both
grossly elevated. She is diagnosed with acute pancreatitis.
On day 3 of her hospitalization, the physician is called
urgently to evaluate her for hypotension, shortness of
breath, and ensuing respiratory failure. She requires endo-
tracheal intubation and mechanical ventilation. A chest
radiograph and severe hypoxia support the diagnosis of
acute respiratory distress syndrome.

1. What are the presenting symptoms and signs of acute pancreatitis?
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74 Acute Pancreatitis, B

2. What are the most common causes of acute pancreatitis?
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3. What are the complications of severe pancreatitis?
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75 Chronic Pancreatitis, A

A 52-year-old man with a 20-year history of alcohol abuse
presents to his primary care provider complaining of
recurrent episodes of epigastric and left upper quadrant
abdominal pain. Over the past month, the pain has become
almost continuous, and he has requested morphine for bet-
ter pain control. He has a history of alcohol-related acute

1. What are causes of chronic pancreatitis?
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pancreatitis. Examination reveals a 10-pound weight loss
over the past 6 months. He has some mild muscle guarding
over the epigastrium with tenderness to palpation. Bowel
sounds are somewhat decreased. Serum amylase and lipase
are mildly elevated. A plain film of the abdomen demon-
strates pancreatic calcifications.
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75 Chronic Pancreatitis, B

2. What are the symptoms and signs of chronic pancreatitis?
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3. How is alcohol thought to cause chronic pancreatitis?
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76 Pancreatic Insufficiency, A

A 15-year-old boy with a history of cystic fibrosis comes
to see you due to worsening diarrhea and weight loss.
His lung disease has been relatively well controlled, but
recently he has lost 5 kg unintentionally. His stools have
also become loose and are very bulky, greasy, and foul
smelling, especially after fatty meals. On examination,
he is thin but otherwise normal appearing. His weight

is 45 kg and his height is 160 cm (yielding a body mass
index of 17.6 [underweight]). Lung exam is notable for
scattered rhonchi and crackles, but the rest of the exami-
nation, including the abdominal examination, is normal.
Stool collection verifies the presence of steatorrhea. He is
started on pancreatic enzymes with resolution of his gas-
trointestinal symptoms.

1. What are the symptoms and signs of pancreatic insufficiency?
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76 Pancreatic Insufficiency, B

2. What are the causes of pancreatic insufficiency?
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3. Why is fat malabsorption the main symptom of pancreatic insufficiency?
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77 Carcinoma of the Pancreas, A

During a family reunion, a 62-year-old widower describes  significant amount of weight since their last visit with him.
to his son a 1-month history of lethargy. He attributes it ~Corroborating the finding of painless jaundice, his inter-
to the stress of a recent move from a large three-bed-  nist orders a contrast-enhanced spiral CT, revealing a 3-cm
room house into an apartment. His granddaughter com-  mass in the head of the pancreas.

ments that his eyes appear “yellow” and that he has lost a

1. What are the risk factors for pancreatic cancer?
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77 Carcinoma of the Pancreas, B

2. What are common symptoms and signs of pancreatic cancer?
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3. How can you make the diagnosis of pancreatic cancer in a patient with suggestive o
symptoms and signs? ﬂ;
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78 Acute Kidney Injury: Acute Tubular Necrosis, A

A healthy 26-year-old woman sustained a significant
crush injury to her right upper extremity while on the job
at a local construction site. She was brought to the emer-
gency department and subsequently underwent pinning
and reconstructive surgery and received perioperative
broad-spectrum antibiotics. Her blood pressure remained

normal throughout her hospital course. On the second
hospital day, a medical consultant noted an increase in her
serum creatinine, from 0.8 to 1.9 mg/dL. Her urine output
dropped markedly to 20 mL/h. Serum creatine kinase was
ordered and reported as 3400 units/L.

1. What are the current theories for the development of acute tubular necrosis?
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78 Acute Kidney Injury: Acute Tubular Necrosis, B

2. What is the natural history of acute kidney injury?
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3. What clues are helpful in determining whether newly diagnosed kidney disease
is acute or chronic?
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79 Chronic Kidney Disease, A

A 58-year-old obese woman with hypertension, type 2 diabe-
tes, and chronic kidney disease is admitted to a hospital after
a right femoral neck fracture sustained in a fall. Recently,
she has been complaining of fatigue and was started on
subcutaneous injections of epoetin alfa. Her other medica-
tions include an angiotensin-converting enzyme inhibi-
tor, a B-blocker, a diuretic, calcium supplementation, and

insulin. On review of systems, she reports mild tingling in
her lower extremities. On examination, her blood pressure is
148/60 mm Hg. She is oriented and able to answer questions
appropriately. There is no evidence of jugular venous disten-
tion or pericardial friction rub. Her lungs are clear, and her
right lower extremity is in traction in preparation for sur-
gery. Asterixis is absent. Her serum creatinine is 3.9 mg/dL.

1. What are the most common causes of chronic kidney disease (CKD)?
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79 Chronic Kidney Disease, B

2. What is uremia?
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3. What is the mechanism by which altered sodium, potassium, and volume
status develop in chronic kidney disease?
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80 Poststreptococcal Glomerulonephritis, A

A 28-year-old nursery school teacher developed a marked
change in the color of her urine (“cola-colored”) 1 week
after she contracted impetigo from one of her students.
She also complained of new onset of global headaches
and retention of fluid in her legs. Examination revealed a
blood pressure of 158/92 mm Hg, resolving honey-crusted

pustules over her right face and neck, and 1+ pitting edema
of her ankles, with no cardiac murmur. Urinalysis revealed
2+ protein and numerous red cells and red cell casts. Her
serum creatinine was elevated at 1.9 mg/dL. Serum com-
plement levels (CH50, C3, and C4) were low. She was diag-
nosed with poststreptococcal glomerulonephritis.

1. What are common infectious causes of glomerulonephritis (GN)?
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80 Poststreptococcal Glomerulonephritis, B

2. What is the pathophysiology of poststreptococcal GN?
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3. What are the differences between acute GN and RPGN?
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81 Nephrotic Syndrome: Minimal Change Disease, A

A 40-year-old man with Hodgkin lymphoma is admitted to
the hospital because of anasarca. He has no known history
of renal, liver, or cardiac disease. His serum creatinine level
is 1.4 mg/dL. Serum albumin level is 2.8 g/dL. Liver func-
tion test results are normal. Urinalysis demonstrates no red
or white blood cell casts, but 3+ protein and a 24-hour urine

collection shows a protein excretion of 4 g/24 hours. He is
diagnosed with nephrotic syndrome, and renal biopsy sug-
gests minimal change disease. Corticosteroids and diuret-
ics are instituted, with gradual improvement of edema. The
hospital course is complicated by deep venous thrombosis
of the left leg that requires anticoagulation.

1. What are the categories of glomerulonephritis, and what are their common

and distinctive features?
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81 Nephrotic Syndrome: Minimal Change Disease, B

2. What are the pathophysiologic consequences of nephrotic syndrome?
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82 Renal Stone Disease, A

A 48-year-old white man presents to the emergency
department with unremitting right flank pain. He denies
dysuria or fever. He has significant nausea but no vomit-
ing. He has never experienced anything like this before.
On examination, he is afebrile, and his blood pressure is
160/80 mm Hg with a pulse rate of 110/min. He is writh-
ing on the gurney, unable to find a comfortable position.

His right flank is mildly tender to palpation, but abdomi-
nal examination is benign. Urinalysis is significant for 2+
blood, and microscopy reveals 10-20 red blood cells per
high-power field. Nephrolithiasis is suspected, and the
patient is intravenously hydrated and given pain medica-
tion with temporary relief.

1. How do patients with renal stones present?
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82 Renal Stone Disease, B

2. Why do renal stones form?
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3. What are the common categories of renal stones (by composition)?
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83 Primary Hyperparathyroidism, A

A 56-year-old woman presents to her primary care phy- is notable for well-controlled hypertension and recur-
sician complaining of progressive fatigue, weakness, and  rent renal stones. Physical examination is unremarkable.

diffuse bony pain. She says that her symptoms have been A serum calcium level is elevated.
getting worse over the past 2 months. Her medical history

1. What is the most common cause of primary hyperparathyroidism?
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2. What is the occurrence of hyperparathyroidism in the multiple endocrine
neoplasia syndromes?
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83 Primary Hyperparathyroidism, B

3. What are the common symptoms and signs of primary hyperparathyroidism?
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84 Familial Hypocalciuric Hypercalcemia, A

A 40-year-old woman comes to the clinic to discuss some
unexpected laboratory test abnormalities. She underwent
these tests as part of a life insurance examination and was
noted to have a mildly elevated serum calcium level. She has
been healthy with no medical problems. She feels well and
denies fatigue or pain. She does not take any medications

or dietary supplements. There is no significant family his-
tory. Her physical examination is unremarkable. Repeated
laboratory testing confirms a mildly elevated serum cal-
cium level but also shows normal serum phosphorus level,
intact parathyroid hormone (PTH), and 1,25-OH,D levels.
A 24-hour urinary calcium test returns low, at 60 mg/24 hr.

1. How can primary hyperparathyroidism be distinguished from familial

hypocalciuric hypercalcemia?
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84 Familial Hypocalciuric Hypercalcemia, B

2. What is the mechanism for the abnormalities in familial hypocalciuric hypercalcemia?
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85 Hypercalcemia of Malignancy, A

A 69-year-old man presents to his primary care physi-
cian complaining of fatigue, nausea, weakness, and dif-
fuse bony pain. He states his symptoms have been getting
progressively worse over the last 2 months. In addition,
he has noted a 15-pound weight loss over approximately
the same time span. His wife, who has accompanied him,
also noted that he seems increasingly confused. His medi-
cal history is notable for well-controlled hypertension
and chronic obstructive pulmonary disease. He has a 100

pack-year smoking history. On physical examination, he
is chronically ill appearing and thin. Vital signs are nota-
ble for a blood pressure of 120/85 mm Hg, a heart rate
of 98 beats/min, and a respiratory rate of 16/min. Lungs
have an increased expiratory phase, with mild expira-
tory wheeze. He has decreased breath sounds at the left
base. The remainder of his examination is unremarkable.
A serum calcium level is markedly elevated. Hypercalcemia
of malignancy is suspected.

1. What tumors commonly result in hypercalcemia?
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85 Hypercalcemia of Malignancy, B

2. What are the mechanisms by which a tumor may cause hypercalcemia?
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3. What are the clinical symptoms and signs of hypercalcemia of malignancy?
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86 Hypoparathyroidism and Pseudohypoparathyroidism, A

A 32-year-old woman presents to the emergency depart-
ment with complaints of involuntary hand spasms. She
states that as she worked folding the laundry, she had a
sudden severe spasm of her right hand such that her fin-
gers flexed. The spasm was quite painful and lasted sev-
eral minutes, resolving spontaneously. She is 6 months
pregnant. Her medical history is otherwise notable for a

thyroid tumor, status post-thyroidectomy 3 years ago. She
is taking synthetic thyroid hormone and a prenatal multivi-
tamin. Family history is unremarkable. On physical exami-
nation, she has positive Chvostek and Trousseau signs.
Examination is otherwise unremarkable. Serum calcium
level is low. Hypoparathyroidism as a complication of the
thyroid surgery is suspected.

1. What are the causes of hypoparathyroidism?
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86 Hypoparathyroidism and Pseudohypoparathyroidism, B

2. What is the mechanism of pseudohypoparathyroidism?
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3. What are the symptoms and signs of hypocalcemia?
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87 Medullary Carcinoma of the Thyroid, A

A 23-year-old woman presents to her primary care physi-
cian complaining of diarrhea. The diarrhea is described
as profuse and watery and has been getting progressively
worse over the past 2 months. She has had no bloody or
black bowel movements. The condition is not made worse
by food and is not associated with fever, chills, sweats,
nausea, or vomiting. On review of systems, she has had a
5-pound weight loss in the last 3 months. She also notes
occasional flushing. She denies any significant family his-
tory. On physical examination, she is a thin white woman

in no acute distress. She is afebrile, with a blood pressure of
100/60 mm Hg, heart rate of 100 bpm, and respiratory rate
of 14/min. Head examination is unremarkable. Neck exam-
ination reveals bilateral hard nodules of the thyroid, a 2-cm
nodule on the right upper pole, and a 1.5-cm nodule on the
left upper pole. She has a firm 1-cm lymph node in the right
anterior cervical chain. Lungs are clear. Cardiac examina-
tion shows mild tachycardia, with regular rhythm and no
extra sounds. The abdomen has hyperactive bowel sounds
and is soft, nontender, nondistended, and without masses.

1. How can you make the diagnosis of medullary carcinoma of the thyroid?
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87 Medullary Carcinoma of the Thyroid, B

2. What is the treatment for medullary carcinoma?

Jud[opuI £12A 9q AeW SIOWIN]) ISIY) ISNEIIAQ SIOUILINIAT
J10J AT9)TUapUT PAIOUOWT 9 P[NOYS Sjudne] ©

SLIJUDT[UL U0 dIE
SIOUIN) A} ISNIIQ PIJLIOAPE ST AUI0)OIPIOILY) [10],
BWOUIDIED PIOIAY) ATe[npaur

m syuanyed 103 Aderatp jo Lejsurew oy st £10810g

3. Which patients are at high risk for medullary carcinoma?
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88 Osteoporosis, A

A 72-year-old woman presents to the emergency room
after falling in her home. She slipped on spilled water in
her kitchen. She was unable to get up after her fall and was
found on the floor in her kitchen by her son. She com-
plains of severe right hip pain. On examination, she has

bruising over her right hip. Range of motion in her right
hip is markedly decreased, with pain on both internal and
external rotation. X-ray film reveals a hip fracture and
probable low bone mass. The situation raises concern about
osteoporosis.

1. What is the relative importance of hereditary versus environmental
or hormonal factors in contributing to osteoporosis?
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88 Osteoporosis, B

2. What are the risk factors for osteoporosis?
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3. What are the risk factors for a hip fracture in a patient with osteoporosis?
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89 Osteomalacia, A

A 93-year-old woman is brought to the emergency depart-
ment by ambulance for “failure to thrive” Today the
woman’s daughter was attempting to roll her to clean her,
and the patient fell from the bed to the floor. They have
been unable to pay for medications for several months.
For many months, the patient has been eating only broth
because of difficulty with chewing and swallowing. On
examination, she is pale, with central obesity, wasting of
her extremities, and flexion contractures of her right upper

1. What are the causes of osteomalacia?
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and lower extremities. On head and neck examination, she
has temporal wasting, right facial droop, pale conjuncti-
vas, and dry mucous membranes. Lungs are clear to aus-
cultation. Cardiac examination is notable for an S, gallop.
She moans when her extremities are palpated. Laboratory
reports show hypocalcemia, hypophosphatemia, and ele-
vated alkaline phosphatase. X-ray films of her pelvis reveal
low bone mass and “pseudo-fracture” of the pubic rami.
Osteomalacia is suspected.

Ayorxoy §nay o

ersejeydsoydodAy
Areypaiay :aseyeydsoyd aurpee Jusya(

Sumsem [euar oy anp 9jeydsoyd Jo Aousnya( *

Aouamyap (I UTWEIA *




89 Osteomalacia, B

2. What are the two stages in which vitamin D deficiency produces osteomalacia?
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3. What are the symptoms and signs of osteomalacia?
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90 Diabetes Mellitus: Diabetic Ketoacidosis, A

A 58-year-old homeless man with long-standing insulin-
treated type 2 diabetes has been diagnosed with right lower
extremity cellulitis. He has taken a prescribed oral antibi-
otic for the past week but has not noticed much improve-
ment. For the last 2 days, he has complained of intermittent
fevers and chills, nausea with poor oral intake, and proxi-
mally spreading erythema over his right leg. On the evening
of admission, a friend notices that he is markedly confused
and calls 911. In the emergency room, he is oriented only

to his name. The patient is tachypneic, breathing deeply at
a rate of 24/min. He is febrile at 38.8°C. He is normoten-
sive, but his heart rate is elevated at 112 bpm. On exami-
nation, this patient is a delirious, unkempt man with a
fruity breath odor. His right lower extremity is markedly
erythematous and exquisitely tender to palpation. Serum
chemistries reveal a glucose level of 488 mg/dL, potassium
of 3.7 mEq/dL, and sodium of 132 mEq/L. Urine dipstick is
grossly positive for ketones.

1. What are the pathophysiologic mechanisms at work in diabetic ketoacidosis?
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90 Diabetes Mellitus: Diabetic Ketoacidosis, B

2. Why do ketones appear to be increase during appropriate treatment of ketoacidosis?

9)e14nqAx0IpAY-¢)
JOU pUE )B19080J3E §)0239p ATuo apissnidoniy e

UOIJBULIOJ 9)B}9OBOJIDE JO SULIN PUB WILIAS Y}Oq UI SIUOJY dINSBIW

JIOARJ UT YDBQ SYIYS JIAI] 3y} JO [enjudjod Xopar ay} pue 0} 9pISPaq a3 J& pasn Uayo ST Jey) 3s9) apissnidoniu
SISBIIOIP UORPIXO PO A)JBJ JUIWILIT) UT[NSUT YA © 31} JO SUOTIBIITI] A} JO ISNLIAQ JOBJI}IE U SI ST, *

9119080130% 12A0 31eIAINqAXOIPAY-¢ aseaIdap Apeals

JO UOTJRULIO] 31} SIOAR] UOTJEPIXO PIOE A)jej © 3UIMOUS JO PLI)SUT ISTI A[JUSISURI) ABUT SOUOJIY UINIIS
PaJRIS[ID0. ‘SISOPIDLOIIY d13oqRIp pajeanjun uun(y o PaInseauw ‘SISOPIILOIIY d3dQRIP Jo Judwgean) Junn( o

3. Why is hyperosmolar coma without ketosis is a more common presentation
than ketoacidosis in type 2 diabetes mellitus?
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91

A 61-year-old man recently moved to San Francisco and
is reestablishing primary care. During a comprehensive
review of systems, he reports that he has experienced
a 3-year history of “hypoglycemic attacks” These short
periods of light-headedness, confusion, palpitations, and
tremor occur more frequently in the late afternoon while
jogging. His symptoms are relieved after drinking a sugared

Insulinoma, A

sports drink. He has no history of diabetes or cancer. His
physical examination is unremarkable, and in the clinic, a
fasting morning glucose level is 93 mg/dL. Suspecting that
an insulinoma-induced hypoglycemic state may be respon-
sible for his symptoms, his physician requests a diagnostic
fast period during which glucose, insulin, and C-peptide
levels are measured.

1. What is the clinical presentation of insulinoma?
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91 Insulinoma, B

2. What is the pathogenesis of insulinoma?
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3. Why do insulinomas cause hypoglycemia?
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92 Glucagonoma, A

A 52-year-old woman with a 3-year history of diet-
controlled diabetes presents to her primary care provider
complaining of a “stubborn poison ivy rash” over her legs,
which she attributed to a possible exposure to the plant
during a recent hike. She presented twice to the urgent care

1. What are glucagonomas?
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center and received high-potency topical steroid cream for
this refractory erythematous rash with central blistering.
A review of systems reveals intermittent diarrhea and con-
stipation as well as weight loss. Her serum glucagon level is
measured to be 20 times normal.
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92 Glucagonoma, B

2. What are the clinical manifestations of glucagonomas?
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93 Somatostatinoma, A

At the time of an elective laparoscopic cholecystectomy for ~ mass on the surface of her duodenum. Omental lymph-
gallstones, a 44-year-old woman with mild diabetes melli- adenopathy is seen. Biopsy demonstrates a high-grade
tus and chronic diarrhea is noted to have a 3-4 cm solitary ~ somatostatinoma with lymph node metastasis.

1. What is the clinical presentation of somatostatinomas?
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93 Somatostatinoma, B

2. Where are these tumors found?
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3. Why is the diabetes in this condition relatively mild?
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94 Obesity, A

A 53-year-old woman presents to the clinic to get help man-  She is otherwise healthy and is not taking any medications.
aging her weight. She has been overweight since childhood  Other family members are also overweight or obese. She does
and has continued to gain weight throughout her adult life. ~ not do any regular exercise and has a sedentary office job. On
She has tried numerous diets without lasting success. She  examination, she is 5 feet 3 inches tall and 260 pounds, with
initially loses weight but then regains it after a few months.  a body mass index (BMI) of 46.2 (normal <25).

1. What is the definition of obesity?
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94 Obesity, B

2. What diseases are associated with obesity?
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3. How is body weight controlled?
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95 Pituitary Adenoma, A

A 30-year-old woman presents to the emergency depart-
ment after sideswiping a parked car. She reports that she
never saw the car until after she hit it. She denies any
trauma to herself but does complain of headache. She
states that she has had headaches every day for the past
3 months, and this one is similar to her other headaches.
She describes the headache as a frontal throbbing pain that
is worse when she lies down and occasionally it wakes her

1. What is a pituitary adenoma?
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from sleep. She has no significant medical history, takes no
medications, and denies alcohol, tobacco, or drug use. On
review of systems, she notes irregular menses but denies
other complaints. On examination, she appears to be well,
with normal vital signs. Her neurologic examination is
notable for bitemporal hemianopia. On breast examina-
tion, galactorrhea is present but no masses. The remainder
of the examination is unremarkable.
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95 Pituitary Adenoma, B

2. What brings patients with pituitary adenomas to medical attention?
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3. What are the most common forms of pituitary adenoma?
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96 Panhypopituitarism, A

A 31-year-old woman with a medical history significant
for pituitary macroadenoma treated with radiation ther-
apy 1 year ago presents to the clinic with a complaint of
amenorrhea. She previously had irregular menses with
menses lasting about 3 days and occurring about once
every 1.5-2 months. However, for the past 4 months, she
has had no menses. She denies sexual activity. On review
of systems, she notes fatigue and a 10 pound weight gain.
She is taking no medications. On examination, her blood

pressure is 100/60 mm Hg and heart rate is 80 bpm.
Neurologic examination is normal except for a slight
delay in the relaxation phase of her deep tendon reflexes.
On head-neck examination, she has somewhat coarse,
brittle brown hair. Neck examination discloses no goiter
or masses. Lung, cardiac, and abdominal examinations
show no abnormalities. Pelvic examination reveals normal
female genitalia without uterine or ovarian masses. Urine
pregnancy test is negative.

1. What are the most common causes of panhypopituitarism?

suoneNW d1auag arey o

sasopLreypdesAjodoontu
PUE ‘SISOJRUIOIYDOTUAY ‘SISOPIO[AUIL :2ATJRI)[JU]

SISOPIODIES pue
‘stryd4s ‘stsopnoraqn) :snoroajul/AI0jeTUTR U] o

3840 refosenuy o

uonjerpes £1981ns :Areymyig

(aSBISIP UBNSLIYD)

-Ia[MydS-puey] ‘ewonuesd osrrydoursoa) X s1so3fo0nsiy

‘ewropIoyd Jefaserdns pue ‘ewordukreydoruern
‘ewrouape Suruonounjuou :wse[doaN e

3SBISIP IB[NOSEA pUE
Km(ur peay ‘(sworpuss ueysays) wnjredisod DrUrayds] o




96 Panhypopituitarism, B

2. How do patients with panhypopituitarism come to medical attention?
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3. Why might some hormone deficiencies in a patient with panhypopituitarism
remain asymptomatic?
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97 Diabetes Insipidus, A

A 54-year-old man presents to his clinician complaining of
polyuria. He states that he must get up three or four times
each night to urinate. He also notes frequent thirst. He
denies polyphagia, urinary urgency, difficulty initiating uri-
nation, or postvoid dribbling. His medical history is nota-
ble only for bipolar disease. He has a long-standing history
of noncompliance with medications for this disease, with
frequent hospitalizations for both mania and depression,
but has been stable on lithium for the past 6 months. He
denies any symptoms of mania or depression at this time.
He takes no other medications. Family history is notable

for depression and substance abuse. The patient has a his-
tory of polysubstance abuse but has been “clean and sober”
for the past 6 months. On examination, the patient’s vital
signs are within normal limits. Head-neck examination
reveals slightly dry mucous membranes. Rectal examina-
tion reveals a normal prostate without masses. The remain-
der of his examination is unremarkable. Urinalysis reveals
dilute urine without glycosuria or other abnormality.
Serum electrolytes reveal a mildly increased sodium level.
A diagnosis of diabetes insipidus is entertained.

1. What clues would suggest diabetes insipidus in a new patient?
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97 Diabetes Insipidus, B

2. How would you make a definitive diagnosis of diabetes insipidus?
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3. What are the pathophysiologic differences between central and nephrogenic
diabetes insipidus?
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98 Syndrome of Inappropriate Antidiuretic Hormone

Secretion (SIADH), A

A 75-year-old man with small-cell carcinoma of the lung
presents to the emergency department with altered men-
tal status. The patients wife, who is also his primary care-
giver, has worked hard to keep him adequately hydrated by
waking him every 2 hours to have him drink (an estimated
2-3 quarts of water daily). On examination, the patient is
a cachectic white man in mild respiratory distress. He is
lethargic but arousable. He is oriented to person only. Vital
signs were temperature 38°C, blood pressure 110/60 mm Hg,

heart rate 88 bpm, respiratory rate 18/min, and oxygen
saturation 96% on 3 L of oxygen. Mucous membranes are
moist. Neck is supple. There are decreased breath sounds
in the left lower posterior lung field and rales in the upper
half. Cardiac examination is normal. Abdomen is benign
without masses. Extremities are without edema, cyanosis,
or clubbing. Neurologic examination shows bilateral posi-
tive Babinski signs and asterixis. Laboratory studies reveal a
serum sodium level of 118 mEq/L.

1. How would you distinguish SIADH from other causes of hyponatremia?
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98 Syndrome of Inappropriate Antidiuretic Hormone
Secretion (SIADH), B

2. What conditions are associated with SIADH?
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3. What are the neurologic consequences of SIADH, and how may they be prevented?
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99 Hyperthyroidism, A

A 25-year-old African American woman presents with a 110 bpm at rest), fine moist skin, symmetrically enlarged
complaint of rapid weight loss despite a voracious appe-  thyroid, mild bilateral quadriceps muscle weakness, and fine
tite. Physical examination reveals tachycardia (pulse rate  tremor. These findings strongly suggest hyperthyroidism.

L4
1. What are the various ways that hyperthyroidism can develop? l‘ .
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99 Hyperthyroidism, B

2. What are the symptoms and signs of hyperthyroidism?
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3. What is the pathogenesis of Graves disease?
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100 Hypothyroidism, A

A 45-year-old woman presents complaining of fatigue, are quiet; and the pulse rate is 50 bpm. The rectal and pel-
weight gain of 30 pounds despite dieting, constipation, and  vic examinations show no abnormalities, and the stool is
menorrhagia. On physical examination, the thyroid is not  negative for occult blood. A thyroid-stimulating hormone
palpable; the skin is cool, dry, and rough; the heart sounds  (TSH) level is 15 mIU/L.

1. What are some drugs that can cause hypothyroidism?
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2. What are the most useful initial tests of thyroid function in hypothyroidism?
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100 Hypothyroidism, B

3. What are the key pathophysiologic findings in Hashimoto thyroiditis?

A[1ope 21} UT punoy are s1a)1) Mo[ pue ‘wsedoau
ProIAY) pue I)10S JE[NPOUT)NUT ‘OSLISIP SIALID)

UT U23$ T SI9)1) AJBIIPOW STIPIOIAY) 0JOWITYSBL]

Jo onsouSerp are s1)1) Apoqnue Y3y Terousd uy
sisouSerp ur (nydjoy st

2ouasaxd 11y) 1nq ‘wistproidyiodAy ay) Jo L11109A9s o)
JIM 9JB[21I0D JOU OP SATPOQIIUE ISIAY) JO S[PAI] TWUNIIG
(qv [o1q] ¥-HS.L) Apoqnue Sunpoiq

101doda1 HST, 93 pue (Apoqriue [eUrosoIsruue
pawIa) Aprounioy) (qy Od1) Apoquue aseprxorad

Teproxdy) ‘(qy 381.) Apoqnue urmqo3o1Ay) axe sRIPIoILY)

OJOWIYSe U saTpoquueo)ne proify) jueltodwr jsour ay7,

(s2 aryany) wsedoifo yurd juepunqge yym

<o8rey axe sy0 rerpyIide renorf[oy proidyy SurAaIns ayy,

so[o1[[0J proydtA] yjmm uornenyyur

onkooydwA] pue SI[OI[0] PIOIAY) JO UOTIONIISIP SI AIY], *
s1so1qy pue Aydoxe

03 Surpea] 1o[[ews sowodaq pue[d oy ‘uorssardord Yy o

Je[npou pue

Lraqqnu ‘ury ‘padrerus Apsnyip st pued oy ‘uo ey

W



101 Goiter, A

A 40-year-old woman who has recently emigrated from  Physical examination reveals a prominent, symmetrically
Afghanistan comes to an office practice to establish medi-  enlarged thyroid about twice normal size. The remainder
cal care. She complains only of mild fatigue and depression.  of the examination is unremarkable.

1. What are the causes and mechanisms of goiter formation?
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101 Goiter, B

2. What is the basis for transition from nontoxic, TSH-dependent diffuse hyperplasia
to a toxic or nontoxic TSH-independent multinodular goiter?
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3. How large can the thyroid gland become with decades of stimulation?

34} JO UONONISQO 0) A1epu0d3s sanMOLYIp L10yeridsar
sonpoid Lewr pue 3 -1 ySrom Lews pue[d paSre[uo oy
snJeydosa £mdo0 ued pue[S oy jo JuauraSrerus pue AydonradAy

2y} Jo uonoNIsSqo 03 Lrepuodas erdeydsAp 1o eayper) SNOWLIOUD ‘UOTR[NTUNS FS,], JO SIPLIAP I ©

swajqod onawsod asod sjuauraSIe[us 1sopour IO o



102 Thyroid Nodule and Neoplasm, A

A 47-year-old man presents complaining of nervousness, intolerance. Physical examination reveals a 1-cm nodule in
difficulty concentrating, restlessness, and insomnia. He has  the left lobe of the thyroid gland.
lost 25 pounds over the past 6 weeks and complains of heat

1. What is the most common type of thyroid nodule?
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102 Thyroid Nodule and Neoplasm, B
CH

2. What are the different types of thyroid cancers?
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103 Familial Euthyroid Hyperthyroxinemia, A

A 28-year-old woman returns for follow-up after routine  a normal TSH level. The patient is totally asymptomatic,
laboratory tests show a markedly elevated total T, level and  and the physical examination is unremarkable.

1. Why do individuals with sustained increases or decreases in thyroid-binding
globulin (TBG) and other binding proteins remain clinically euthyroid?
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103 Familial Euthyroid Hyperthyroxinemia, B

2. Describe unusual syndromes of familial euthyroid hyperthyroxinemia.
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104 Cushing Syndrome, A

A 35-year-old woman has hypertension of recent onset.
Review of systems reveals several months of weight
gain and menstrual irregularity. On examination, she is
obese with a plethoric appearance. Her blood pressure is

165/98 mm Hg. There are prominent purplish striae over
the abdomen and multiple bruises over both lower legs.
The patient’s physician entertains a diagnosis of hypercor-
tisolism (Cushing syndrome).

1. What are the major causes of Cushing syndrome?
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104 Cushing Syndrome, B

2. What are the symptoms and signs of glucocorticoid excess?
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105 Adrenal “Incidentaloma”, A

A 56-year-old man undergoes an abdominal computed mass in the right adrenal gland. The mass is homogeneous
tomography (CT) scan in the evaluation of abdominal pain.  and smooth, and it has low density on the CT scan. The
The scan is unremarkable except for the finding of a 3-cm  patient has a normal examination and feels well otherwise.

1. How common are adrenal masses and what is the risk of malignancy?
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2. What are the possible diagnoses of the adrenal masses?
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105 Adrenal “Incidentaloma”, B

3. What is the recommended management of adrenal incidentalomas?
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106 Adrenocortical Insufficiency, A

A 38-year-old woman presents for annual follow-up of menstrual irregularity, with no menses in 2.5 months.
previously diagnosed Hashimoto thyroiditis, for which she  Blood pressure is 90/50 mm Hg (compared with previous
has been receiving levothyroxine, 0.15 mg/d. She reports  readings of 110/75 and 120/80 mm Hg), and her weight is
gradual onset of weakness, lethargy, and easy fatigability =~ down 13 pounds since her last visit 11 months ago. The skin
over the past 3 months. Review of systems reveals recent  appears to be tanned, but the patient denies sun exposure.

1. What are the major causes of adrenocortical insufficiency?
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106 Adrenocortical Insufficiency, B

2. What are the clinical symptoms and signs of adrenocortical insufficiency?
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3. How can one make the diagnosis of adrenocortical insufficiency?
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107 Hyperaldosteronism (Primary Aldosteronism), A

A 42-year-old man presents for evaluation of newly diag-  except for a blood pressure of 168/100 mm Hg. Serum
nosed hypertension. He is currently taking no medications  electrolytes are reported as follows: sodium, 152 mEq/L;
and offers no complaints. A careful review of systemsreveals ~ potassium, 3.2 mEq/L; bicarbonate, 32 mEq/L; chloride,
symptoms of fatigue, loss of stamina, and frequent urina- 112 mEq/L. The clinical picture is consistent with a diag-
tion, particularly at night. Physical examination is normal  nosis of primary aldosteronism.

1. What are the causes of hyperaldosteronism?

(sxe) s1own) 3UNAIOIS-UTUNY —

Sz,
s 2

S
iy,

Z
2
=

X

saandooenuod eI —

uorsua)radAy Jueudiewr

(sworpuds sop1eg 10 SISOUR)S £15}J [RUSI WOLJ BILAYDST [PURY —
-opnasd) uonsagur onammip 1o Sunrwoa snonndaimg —
:wstuoxd)soprerddAy Lrepuodag o

swoIpu4s 1onreq) eisejdiodAy (9o reniowordeixn( —
(uio1puAs 1o1eg)) eIsEdIadAY [[22 Je[nIWO[5EIXN| sryyedorpr ¢(a1ex) BUWOUIDIED [EIT}I000UIPL

SIsophoe ITe[nqmy Sur)a103s-3u019)s0p[E “wstuoId)sopresadLy
[eud1 ‘aseastp Aduppy oruoayd :Bunsem-wnrpog — [qeIPAaWI-PI0d1}10200N[3 ‘BSO[NISWO[S BUOZ JO
sopaunip 9jeys srwaurjordodLy erse[diodAy [e1sye[1q ‘PWOUIPE [EO1I000UAIPE

‘QIN[IeJ 1183 :DUIN[OA JE[NISEABIJUI MO — Suna1095-2U012)SOP[Y :WISTHOI)SOPTe ATeILI °



107 Hyperaldosteronism (Primary Aldosteronism), B

2. What are the presenting symptoms and signs of hyperaldosteronism?
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108 Type 4 Hyporeninemic Hypoaldosteronism, A

A 64-year-old man with a long history of gout and type 2 creatinine, 2.9 mg/dL; and glucose, 198 mg/dL. Chart
diabetes mellitus comes in for a routine checkup. Serum  review shows previous potassium values of 5.3 mEq/L and
chemistries are as follows: sodium, 140 mEq/L; potas- 5.7 mEq/L. The patient is currently taking only oral col-
sium, 6.3 mEq/L; bicarbonate, 18 mEq/L; BUN, 43 mg/dL;  chicine, 0.5 mg daily, and oral glyburide, 5 mg twice daily.

1. What are the causes of hypoaldosteronism?
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108 Type 4 Hyporeninemic Hypoaldosteronism, B

2. What are the clinical manifestations of hypoaldosteronism?

SISOpIo® dTjoqejawr pue erwafexIadAy ur Sunynsar ‘sapnqny
[BUSI 3]} UT SUOT ,[{ pue |} Y10oq Jo uorjaoI1das paredur

B3P pueR YO0yS 0] pPed| pue ‘uorsuajodAy pue ‘erursjorodLy “erwarjeuodLy yum
03 se punojoid 0s 9q Ued SISO SWN[OA PUE WNIPOS AT, * ‘SSO] WNIPOS Aq PIZLIAIOBIBYD ST WISTUOI)SOP[eOdAF] *
\\\\\\\\\lll/a
o . . . . o 2
3. What is the pathogenesis of type 4 hyporeninemic hypoaldosteronism? P—_
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109 Congenital Adrenal Hyperplasia, A

A newborn full-term male infant is screened for
21-hydroxylase deficiency at birth and is noted to have a
high 17-hydroxyprogesterone level on a heel stick blood
sample. Both parents are healthy, and there is no history of
hormonal problems in the family. The baby appears normal
with normal vital signs and physical examination. He is

1. What are common defects in congenital adrenal hyperplasia? o
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brought back for a repeat examination at 2 weeks, and repeat
blood tests show a still elevated 17-hydroxyprogesterone
level, a sodium of 125 mEq/L, a potassium of 5.6 mEq/L,
and a glucose of 60 mg/dL. He is suspected of having the
salt-wasting form of congenital adrenal hyperplasia.
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109 Congenital Adrenal Hyperplasia, B

2. Why are excess androgens produced in congenital adrenal hyperplasia?
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3. How does congenital adrenal hyperplasia classically present during the newborn
period and childhood?
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110 Menstrual Disorders: Dysmenorrhea, A

A 24-year-old woman presents to the clinic complaining
of painful menses. She states that for the past several years
she has had cramping pain in the days preceding her men-
ses as well as during her menses. In addition, she notes
bloating and weight gain in the week before her menses,
with swelling of her hands and feet. She has irritability
and severe mood swings during that time such that she
cries easily and for no reason seems to become enraged at

her family or boyfriend. On review of systems, she denies
urinary symptoms, vaginal discharge, or gastrointestinal
symptoms. She has no significant medical history. She has
never been pregnant. She has never had a sexually trans-
mitted disease. She is sexually active only with her long-
standing boyfriend and says they always use condoms.
She takes no medications. Her physical examination is
unremarkable.

1. What are common causes of dysmenorrhea?
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110 Menstrual Disorders: Dysmenorrhea, B

2. What is the pathophysiology of primary dysmenorrhea?
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3. How do patients with dysmenorrhea present? ]
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111 Female Infertility, A

A 28-year-old woman presents to the clinic with a com-
plaint of infertility. She states that she and her husband
have been trying to get pregnant for approximately 1 year
without success. She had menarche at age 14 years. Since
that time, she has had regular menses lasting 5 days, with-
out significant dysmenorrhea or abnormal bleeding. She
has never been pregnant. Medical history is notable for
gonorrhea and trichomoniasis at age 18. In addition, she

has had an abnormal Pap smear consistent with human
papillomavirus infection at age 20 years, with normal Pap
smears since that time. She takes no medications. She has
been married for 2 years and is sexually active only with
her husband. Before her marriage, she had approximately
25 sexual partners, most during her college years. Her
physical examination is unremarkable.

1. What are the most common causes of infertility in couples?
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111 Female Infertility, B

2. What feature of the history suggests a tubal or uterine cause of infertility?
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3. How are ovulatory causes of infertility treated?
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112 Preeclampsia-Eclampsia, A

A 28-year-old woman presents to her obstetrician for her
regularly scheduled prenatal examination. She is 30 weeks
pregnant. She has noted some swelling of her hands and
feet in the last 2 weeks that seems to be getting progres-
sively worse. She is no longer able to wear her rings and
can only wear open-heeled shoes. She is otherwise with-
out complaints. She has no past medical problems. This
is her first pregnancy. She has had regular prenatal care
and, thus far, has had no pregnancy complications. She is

taking only prenatal multivitamins. Family history is nota-
ble for maternal hypertension and diabetes mellitus. She
is married and works as a schoolteacher. She denies alco-
hol, tobacco, and drug use. On examination, she appears
to be well, with blood pressure of 152/95 mm Hg. Fundal
height is consistent with gestational age. Fetal heart rate is
140 bpm. There is 1+ lower extremity edema to the knees
and trace edema of the hands. Urine dipstick reveals 3+
protein.

1. What are the hallmarks of preeclampsia-eclampsia?
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112 Preeclampsia-Eclampsia, B

2. What are the risks to the fetus of untreated maternal hypertension?
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3. What are some of the maternal sequelae of preeclampsia-eclampsia?
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113 Male Infertility, A

A married couple presents to their primary care clinician
with a complaint of infertility. They have been trying to get
pregnant for approximately 1 year. During that time, they
have had intercourse approximately three or four times a
week without birth control. The woman has a 3-year-old
child from her prior marriage. The man has never had a
child to his knowledge. He denies sexual dysfunction. He
has had both gonorrhea and chlamydial infection in his
early 20s, and one episode of prostatitis, all of which were

treated. His medical history is otherwise unremarkable. He
takes no medications. He denies tobacco or drug use and
drinks only rarely. On examination, his testes are approxi-
mately 4.5 X 3 X 2.5 cm bilaterally. The epididymis is irreg-
ular to palpation bilaterally. There are no varicoceles or
hernias. The vas deferens is present and without abnormal-
ity. The prostate is of normal size and without bogginess or
tenderness. The penis is without fibrosis or angulation. The
urethral meatus is appropriately situated.

1. From the perspective of the male reproductive system, what are the conditions
that must be present for conception to occur?
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113 Male Infertility, B

2. What is the value of testing for a CFTR mutation or Y-chromosome microdeletion?
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3. What is the most common cause of obstructive azoospermia in the population?
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114 Benign Prostatic Hyperplasia, A

A 68-year-old man presents to his physician with a
complaint of urinary frequency. He has noted increased
urgency and frequency for approximately 1 year, but his
symptoms have become progressively worse. Currently,
he seems to have to urinate “all the time” and often feels
as if he has not completely emptied his bladder. He must
get up to urinate three or four times each night. In addi-
tion, in the last month, he sometimes has had post-void

dribbling. He denies fevers, weight loss, or bone pain. His
medical history is notable only for hypertension. His med-
ications include atenolol and aspirin. The family history
is negative for malignancy. On examination, he appears
healthy. His vital signs are notable for a blood pressure of
154/92 mm Hg. His prostate is diffusely enlarged without
focal nodule or tenderness. Benign prostatic hyperplasia
is suspected.

1. Which is the major androgen controlling prostate size?
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114 Benign Prostatic Hyperplasia, B

2. What are some bladder changes that occur in patients with benign
prostatic hyperplasia?
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3. What are some symptoms and signs of benign prostatic hyperplasia?
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115 Gout, A

A 58-year-old man with a long history of treated essen-
tial hypertension and mild renal insufficiency presents
to the urgent care clinic complaining of pain in the right
knee. His primary care clinician had seen him 1 week
ago and added a thiazide diuretic to improve his blood
pressure control. He had been feeling well until the night
before the urgent care clinic visit, when he noted some
redness and slight swelling of his knee. He went to sleep
and was awakened early by significant swelling and pain.

He was able to walk only with assistance. He has no his-
tory of knee trauma. Physical examination confirmed the
presence of a swollen right knee, which was erythematous
and warm. Joint aspiration recovered copious dark yel-
low, cloudy synovial fluid. Microscopic analysis demon-
strated 30,000 leukocytes/UL, a negative Gram stain, and
many needle-like, negatively birefringent crystals con-
sistent with urate crystals. He was diagnosed as having
acute gout.

1. What physical factors other than uric acid concentration influence crystal

formation in gout?
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115 Gout, B

2. Suggest five reasons why the intense acute inflammatory response in gout
typically resolves spontaneously over the course of several days even in the
absence of therapy.
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3. What are three metabolic conditions that can precipitate a gout flare?
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116 Vasculitis, A

A 24-year-old man presents with a worsening rash. One  of a pink rash on his trunk, and on the day of his evalua-
week ago, he had been at an urgent care center with a  tion, it spread to his arms and legs. On examination, the
sore throat and was diagnosed with “strep throat” He patient has a symmetric maculopapular rash covering his
was prescribed penicillin and had been getting better.  extremities and trunk. Some of the lesions on his legs are
The day before presentation, he noted the development palpable.

1. In what two immunologic settings does immune complex vasculitis occur,
and which organs does it commonly affect?
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116 Vasculitis, B

2. What three physical properties determine whether immune complexes will be

deposited in vessel walls?
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117 Systemic Lupus Erythematosus, A

A 22-year-old African American woman with a family his-  She denies any facial rash, photosensitivity, chest pain, or
tory of systemic lupus erythematosus (SLE) is evaluated at ~ shortness of breath. She is convinced she has lupus and
a medical clinic for intermittent arthralgias in her knees.  requests confirmatory blood tests.

1. What are the antigens against which antibodies are directed in SLE?
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2. What are three stimuli that typically provoke SLE flares?
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117 Systemic Lupus Erythematosus, B

3. What organ systems are most prominently affected in SLE?
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118 Sjogren Syndrome, A

A 45-year-old woman presents to a medical clinic com-
plaining of dry eyes and mouth, progressively worsening
over the past year. At first, she thought it may have been
worsening of her allergies, but her eyes feel irritated all of
the time, as if she has sand in them. She gets mild relief
with over the counter eye drops. Her mouth has also felt

dry, and she has found it difficult to eat certain foods such
as bread and crackers or carry on prolonged conversations
due to her tongue sticking to the roof of her mouth. She
recently saw her dentist and was found to have two cavities,
the first since childhood. Physical examination is normal
except for mild injection of her conjunctivae.

1. What are the steps in pathogenesis of Sjogren syndrome?
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118 Sjogren Syndrome, B

2. What are the clinical manifestations of Sjogren syndrome?
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119 Myositis, A

A 55 year-old woman presents to a medical office with
progressive weakness. She had been in good health until
about six weeks ago when she began having trouble get-
ting up from a low chair. Her muscle weakness has become
more pronounced over time, and she now also has diffi-
culty climbing stairs and brushing her hair. Her shoul-
ders and thighs are mildly achy but not painful. She is
well-appearing with normal vital signs and an essentially

normal physical examination with the exception of mild
tenderness of her shoulders and thighs. She does not have
arash. Laboratory tests are notable for a creatine phospho-
kinase level of 840 IU/L (normal female: 26-180 IU/L) and
an aldolase value of 32 IU/L (normal: 1.0-7.0 IU/L). Her
electromyogram shows that her muscles produce sharp
waves and spontaneous discharges. She is diagnosed with
polymyositis.

1. What are the clinical manifestations of polymyositis and dermatomyositis?
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119 Myositis, B

2. What is the pathophysiology of polymyositis and dermatomyositis?
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3. What other disease is the adult patients with polymyositis or dermatomyositis
at risk for, usually within 1-5 years after diagnosis?
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120 Rheumatoid Arthritis, A

A 47-year-old woman presents to the clinic with a four-
week history of fatigue, bilateral hand pain and stiffness,
together with hand and wrist joint swelling. About a month
before presentation, she noticed that her hands were stiffer
in the morning, but thought that it was due to too much
typing. However, the stiffness has worsened, and she now
needs about an hour each morning to “loosen up” her
hands. As the day goes on, the stiffness improves, although

it does not go away entirely. She has also noticed that her
knuckles and wrists are swollen and feel somewhat warm.
Physical examination reveals warm, erythematous wrists
and metacarpal joints bilaterally. Hand x-ray films show
periarticular demineralization and erosions, and blood test
results are significant for a mild anemia, elevated sedimen-
tation rate, and a positive rheumatoid factor. The patient is
diagnosed with rheumatoid arthritis.

1. What is the pathophysiology of rheumatoid arthritis?
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120 Rheumatoid Arthritis, B

2. What are the clinical manifestations of rheumatoid arthritis?
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3. What characterizes the treatment for rheumatoid arthritis?
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Achalasia

Acid-peptic disease

Acne

Acquired immunodeficiency
syndrome (AIDS)

Acute kidney injury

Acute respiratory distress
syndrome (ARDS)

Acute tubular necrosis

Adrenal hyperplasia, congenital

Adrenal “incidentaloma”

Adrenocortical insufficiency

Allergic rhinitis

Amyotrophic lateral sclerosis
(motor neuron disease)

Anemia, iron deficiency

Anemia, vitamin B,, deficiency

Aortic regurgitation

Aortic stenosis

Arrhythmia

Atherosclerosis
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64
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48
78
109
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28
23
24
52
51
49
58
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Benign prostatic hyperplasia
Breast cancer
Bullous pemphigoid

Carcinoid

Cholelithiasis and Cholecystitis
Chronic kidney disease
Cirrhosis

Colon carcinoma

114
18
37

16
66
79
73
17

Common variable immunodeficiency 9

Coronary artery disease
Crohn disease

Cushing syndrome
Cyclic neutropenia

Dementia

Diabetes insipidus
Diabetes mellitus
Diarrhea, infectious
Diarrhea, noninfectious
Diverticular disease

55
68
104
25

31
97
90
14
67
69

Diverticulosis
Down syndrome
Dysmenorrhea

Epilepsy
Erythema multiforme
Erythema nodosum

Familial euthyroid
hyperthyroxinemia

Familial hypocalciuric
hypercalcemia

Fragile X-associated mental

retardation

Gastroparesis

Glomerulonephritis,
poststreptococcal

Glucagonoma

Goiter

Gout

69
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36

40
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84

65

80
92
101
115



Heart failure
Hepatitis, acute
Hepatitis B, chronic
Hyperaldosteronism
Hyperaldosteronism,
primary
Hypercalcemia, familial
hypocalciuric
Hypercalcemia of malignancy
Hypercoagulable states
Hypertension
Hyperthyroidism
Hyperparathyroidism, primary
Hypoparathyroidism
Hyporeninemic hypoaldosteronism
Hypothyroidism

Immune thrombocytopenia,
drug-induced

“Incidentaloma,” adrenal

Infective endocarditis

Infertility, female

Infertility, male

Inflammatory bowel disease:
Crohn disease

50
71
72
107

107

84
85
27
59
99
83
86
108
100

26
105
11
111
113

68

Insulinoma
Iron deficiency anemia
Irritable bowel syndrome

Ketoacidosis, diabetic

Leukemia
Leukocytoclastic vasculitis
Lichen planus

Lymphoma

Medullary carcinoma of
the thyroid

Meningitis

Menstrual disorders

Minimal change disease

Mitochondrial disorders:
Leber hereditary optic
neuropathy/mitochondrial
encephalopathy with ragged
red fibers (LHON/MERRF)

Mitral regurgitation

Mitral stenosis

Myasthenia gravis

Mpyositis
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90
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38
35
21
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110
81
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53
30
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Nephrotic syndrome: minimal
change disease

Obesity
Obstructive lung disease: asthma
Obstructive lung disease:
chronic obstructive
pulmonary disease (COPD)
Osteogenesis imperfecta
Osteomalacia
Osteoporosis
Osteosarcoma

Pancreatic carcinoma
Pancreatic insufficiency
Pancreatitis, acute
Pancreatitis, chronic
Panhypopituitarism
Parkinson disease
Pericardial effusion
with tamponade
Pericarditis
Pernicious anemia
Phenylketonuria (PKU)
Pheochromocytoma
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75
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29
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24
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Pituitary adenoma
Preumonia
Poison ivy/oak
Poststreptococcal
glomerulonephritis
Preeclampsia-eclampsia
Primary hyperparathyroidism
Prostatic hyperplasia,
benign
Pseudohypoparathyroidism
Psoriasis
Pulmonary edema
Pulmonary embolism

Reflux esophagitis
Renal stone disease

95
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112
83

114
86
34
46
47

63
82

Restrictive lung disease:

idiopathic pulmonary fibrosis

Rheumatoid arthritis

Sarcoidosis

45
120

41

Sepsis, sepsis syndrome, septic shock 15

Severe combined
immunodeficiency disease

Shock

Sjogren syndrome

Somatostatinoma

Stroke

Systemic lupus erythematosus

Syndrome of inappropriate
antidiuretic hormone
secretion (SIADH)

7
60
118
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33
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98

Testicular carcinoma
Thyroid nodule and neoplasm

Valvular heart disease:

aortic regurgitation
Valvular heart disease:

aortic stenosis
Valvular heart disease:

mitral regurgitation
Valvular heart disease:

mitral stenosis
Vasculitis
Vitamin B, deficiency anemia

X-linked agammaglobulinemia
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