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QUESTION 1

A 52-year-old man has a history of anginal pain that until recently was responsive to nitrates. He is now evaluated for
possible angioplasty. The graph in below figure shows the ECG of this patient. Blood flow across the mitral valve is
largest around which indicated point in this ECG tracing? 

A. A 

B. B 

C. C 

D. D 

E. E 

Correct Answer: E 

Section: Physiology The most rapid filling of the ventricles occurs in early diastole, immediately after opening of the
atrioventricular valves. This happens after the repolarization phase (T wave) and resulting relaxation of the cardiac
ventricular muscle. Excitation of the atria (choice A) also results in increased blood flow into the ventricles, occurring
around choice B. However, the flow at that time is less than during early diastole. Ventricular contraction begins with the
QRS complex (choice C) and lasts until the end of the T wave (choice D). During this time, the mitral and tricuspid
valves are closed. 

 

QUESTION 2

A female 44-year-old patient suffers from acute bacterial sinusitis localized to the frontal sinus. The patient 

displays a mucopurulent greenish discharge from the nose bilaterally, with associated fever and malaise. 

The patient also complains of pain over the forehead with headache. 

Which of the following innervates the frontal sinus? 

A. anterior ethmoidal nerve 

B. lacrimal nerve 

C. nasociliary nerve 
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D. posterior ethmoidal nerve 

E. supraorbital nerve 

Correct Answer: E 

Section: Anatomy The frontal sinus is innervated by the supraorbital and supratrochlear branches of the frontal nerve.
All nerves mentioned in this question are branches of ophthalmic division (V1) of the trigeminal (fifth cranial) nerve. The
anterior (choice A) and the posterior (choice D) ethmoidal nerves arise from the nasociliary nerve (choice C). They
innervate the ethmoid and sphenopalatine sinuses. The lacrimal nerve (choice B) carries in its terminal segment the
parasympathetic innervations to the lacrimal gland and provides sensory innervation to the upper eyelid. 

 

QUESTION 3

A 38-year-old woman with a history of 35 urinary tract infections over the past 2 years presents with another similar
episode, including symptoms of dysuria and flank pain. Additional history includes one episode of a renal stone. Renal
ultrasound is unremarkable. Urinalysis reveals pyuria, no RBCs, and no casts. Urine culture is positive for E. coli. Which
of the following is the most likely underlying cause of this patient\\'s urinary tract infections? 

A. autosomal dominant polycystic kidney disease 

B. focal segmental glomerulosclerosis 

C. medullary sponge kidney (MSK) 

D. minimal change disease 

E. renal cell carcinoma 

Correct Answer: C 

Section: Pathology and Path physiology MSK is a relatively common disorder, appearing on approximately 1% of all
intravenous pyelograms. It is a congenital, typically bilateral condition and almost all cases are sporadic. The
pathological lesion consists of multiple cystic dilations of the medullary collecting ducts. Patients are generally
asymptomatic until their third or fourth decade when secondary complications of urinary tract infections (UTIs), calculi,
or hematuria may develop. The condition is usually benign and renal function is generally normal; in atypical cases,
renal damage may result from secondary pyelonephritis or severe stone disease. Although UTIs and calculi may be
complications of autosomal dominant polycystic kidney disease (choice A), this genetic condition is much more severe
than MSK and chronic renal failure is the typical outcome. Patients usually present with many other common features,
including hematuria, proteinuria, and hypertension; renal ultrasound is capable of detecting cystic disease in virtually all
patients over the age of 30. Focal segmental glomerulosclerosis (choice B) typically presents as nephrotic syndrome or
subnephrotic proteinuria, accompanied by hypertension and mild renal insufficiency in some cases. This disease may
occur idiopathically or as a secondary manifestation of other conditions (e.g., HIV). There is no association with UTIs
and diagnosis is made by biopsy. Minimal change disease (choice D) (also nil disease, lipoid nephrosis) is the leading
cause of nephrotic syndrome in children. While adults may be affected, peak incidence of disease is 28 years. The
distinguishing pathology is diffuse effacement of foot processes of glomerular visceral epithelial cells. Diagnosis is made
by biopsy and electron microscopy analysis as glomeruli appear essentially normal on light microscopy, which is a
disease-defining characteristic. Etiology is unknown although an immune dysfunction has been proposed. Increased
incidence of disease in adults with lymphoproliferative malignancies has been reported. Disease is often limited to
massive proteinuria and prognosis is excellent; response to corticosteroid therapy is dramatic. Renal cell carcinoma
(also clear cell carcinoma) (choice E) is most common in older individuals (>60), and patients often present with
symptoms of hematuria and flank pain; constitutional symptoms of cancer (e.g., fever, fatigue, weight loss) may also be
reported. Additional findings may develop from any of a number of paraneoplastic syndromes connected with this
malignancy; there is no association with recurrent UTIs however. CT scan is used for standard evaluation, although
ultrasound is capable of detecting most lesions. 
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QUESTION 4

Which of the following peptide hormones is released in response to stimulation of pituitary gonadotropes? 

A. ACTH 

B. follicle-stimulating hormone 

C. growth hormone 

D. prolactin 

E. thyroid-stimulating hormone 

Correct Answer: B 

Section: Biochemistry The pituitary gonadotrophs are cells that secrete the gonadotrophic peptide hormones, follicle-
stimulating hormone (FSH), and leutinizing hormone (LH). FSH acts on Sertoli cells of the testis inducing androgen-
binding protein synthesis, which maintains a high concentration of testosterone in tubules increasing spermatogenesis.
In the ovary, FSH stimulates aromatase activity in the granulose cells stimulating ovum maturation and estradiol
production. Pituitary orticotrophs are the ACTH- secreting cells (choice A), somatotrophs secrete growth hormone
(choice C), lactotrophs secrete prolactin (choice D), and thyrotrophs secrete thyroid-stimulating hormone (choice E). 

 

QUESTION 5

Which of the following is characterized by an absence of lymphoid follicles and germinal centers? 

A. axillary lymph node 

B. Peyer\\'s patches 

C. pharyngeal tonsil 

D. spleen 

E. thymus 

Correct Answer: E 

Section: Anatomy The thymus provides for development of new T lymphocytes in an environment shielded from foreign
antigens. Like bone marrow, the thymus is a primary lymphoid organ, and not a site of reactions to foreign antigens.
Lymphoid follicles are sites of B lymphocyte proliferation in response to antigen stimulation. These occur in the lymph
nodes (choice A), Peyer\\'s patches (choice B), tonsils (choice C), and white pulp of the spleen (choice D). 
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