
A 15-year-old girl is brought to the office for evaluation of primary amenorrhea. The patient's mother and 

older sisters underwent menarche around age 13. The patient has had no changes in weight or nipple 

discharge but has difficulty identifying various odors. She has no known medical conditions and has had 

no surgery. The patient takes no daily medications and does not use tobacco, alcohol, or illicit drugs. She 

is not sexually active. Height is at the 3rd percentile for age, with 4.8 cm (1.9 in) of growth noted in the last 

year. Visual fields are intact. No breast tissue is present, and there is no axillary or pubic hair. Ultrasound 

confirms the presence of a uterus and 2 normal-appearing ovaries. Serum FSH level is 2 mU/mL (normal: 

4-30 mU/mL) and LH is 3 mU/mL (normal: 5-25 mU/mL). Karyotype analysis of this patient is most likely to 

show which of the following? 

Q A.45,XO (13%) 

✓O B.46,XX (69%) 

Q C.46,XY (6%) 

Q D.47,XXX (4%) 

Q E.47,XXY (6%) 

Omitted 
Correct answer 

B 

Explanation 

Small phallus 

I 1,1 69% 
L!!!!. Answered correctly 
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Kallmann syndrome 

Male 

No body hair 

& testicles 7""t-i-~ 
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No breast 
development 

Primary 
amenorrhea 

Delayed puberty is diagnosed based on the lack of secondary sexual characteristics in girls age >12. This 

patient's pubertal delay and anosmia (ie, inability to distinguish odors) are suggestive of Kallmann 

syndrome, a disorder of migration of fetal olfactory and GnRH-producing neurons, resulting in 

rhinencephalon hypoplasia and hypogonadotropic hypogonadism. Most cases are X-linked recessive; 

however, girls can be affected via sporadic, autosomal dominant, and autosomal recessive mutations. 

Due to the lack of GnRH production and release from the hypothalamus, the pituitary does not release 

gonadotropins; therefore, patients have low FSH and LH levels. The low gonadotropin levels do not 

stimulate the ovary to produce estrogen; therefore, girls have short stature, primary amenorrhea, and no 

breast development. Boys and girls have a karyotype/genotype consistent with phenotype (46,XX in 

this girl) and normal internal reproductive organs. Management of these patients includes facilitating 

development of secondary sexual characteristics in adolescents and improving fertility in adults. 

(Choice A) Patients with Turner syndrome (45,XO) are phenotypically female and may present with 

delayed puberty (eg, short stature, no breast development, amenorrhea). However, due to gonadal 

dysgenesis and resultant primary ovarian insufficiency, patients have hypergonadotropic hypogonadism 

(elevated FSH and LH). 

(Choice C) Patients with androgen insensitivity syndrome (AIS) or 5-alpha-reductase deficiency are 

genotypic males (46,XY) who present as phenotypic females. Patients with AIS have breast development 

but no pubic and axillary hair. Patients with 5-a-reductase deficiency have virilization (eg, clitoromegaly) at 

puberty and no breast development. In both cases, patients have primary amenorrhea (no uterus) but 

normal to high FSH and LH levels. 

(Choice D) Patients with a 47,XXX genotype typically have normal secondary sexual characteristic 

development and tall stature. FSH and LH levels are normal. 

(Choice E) Patients with Klinefelter syndrome (47,XXY) are phenotypically male and present with 

hypergonadotropic hypogonadism (elevated FSH and LH) due to testicular damage during development. 

Educational objective: 

Kallmann syndrome is a disorder of migration of fetal GnRH and olfactory neurons that results in delayed 

puberty (ie, primary amenorrhea) and anosmia. Due to the lack of GnRH secretion, patients have 

hypogonadotropic hypogonadism (low FSH). In these patients, karyotype (genotype) is consistent with 

phenotype. 

References 

• Isolated gonadotropin-releasing hormone (GnRH) deficiency. 

• Kallmann syndrome: phenotype and genotype of hypogonadotropic hypogonadism. 
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A 28-year-old primigravida woman is admitted to the hospital at 10 weeks gestation. Temperature is 36.7 C 

(98 F), pulse is 96/min, and respirations are 12/min. Arterial blood gas laboratory results are as follows: 

pH 

Paco, 

7.49 

54 mm Hg 

Bicarbonate 44 mEq/L 

Which of the following is the most likely cause of this patient's abnormal arterial blood gas? 

O A.Asthma exacerbation (0%) 

✓O B. Hyperemesis gravidarum (78%) 

O C.Normal phenomenon of pregnancy (14%) 

O D.Obesity hypoventilation (4%) 

O E.Pulmonary embolism (1%) 

0 F. Severe diarrhea (1%) 

Omitted 
Correct answer 

I 1,1 ?B% 
L!!!!. Answered correctly 
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Arterial blood gas interpretation of acid-base disorders 

pH 

Low 
(pH <7.35) 

(normal: 7.4) 

High 
(pH >7.45) 

Acidemia Alkalemia 

Primary 
acid-base 
disturbance 

Compensatory 
response 

HC0
3
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Respiratory 
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(<40 mm Hg) 
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l 
Respiratory Metabolic 

alkalosis alkalosis 

Delayed Respiratory 

l 
compensation 

( t Pa CO2) 

Metabolic 
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• The normal ranges for PaCO,and HCo,- vary slightly around 40 mm Hg and 24 mEq/L. For simplicity, 
these numbers should be used as a normal baseline for acid-base calculations. 

Hco,- = bicarbonate; Paco,= partial pressure of carbon dioxide in arterial blood. 
ll:>UW001d 

Evaluating arterial blood gas results is a 3-step process: 

1. Evaluate the pH: This patient's increased pH of 7.49 (normal: 7.4) is indicative of alkalosis. 

2. Identify the primary process: Normal serum bicarbonate (HC03-) is 24 mEq/L and normal blood 

PaCO, is 40 mm Hg. The parameter shifted in the direction that explains the change in pH represents 

the primary disturbance. This patient's serum HC03- is high (shifted toward alkalinity), indicating that 

metabolic alkalosis is the primary disturbance. 

3. Determine the compensation: Primary metabolic disturbances are quickly compensated via 

adjustments in alveolar ventilation and CO, retention or removal. Compensation for a primary 

respiratory disturbance begins after several hours via adjustments in renal HC03- excretion but 

requires several days {~72 hours) to complete. The compensatory response for metabolic alkalosis is 

respiratory acidosis. This patient's PaCO, of 54 mm Hg represents appropriate respiratory 

compensation. 

Severe vomiting involves the loss of hydrochloric acid (H• and Cl-) and fluid volume from the 

gastrointestinal tract and is a common cause of metabolic alkalosis; therefore, hyperemesis gravidarum 

is the most likely cause of this patient's presentation. 

(Choice A) The typical acid-base disturbance in asthma exacerbation is acute respiratory alkalosis (due to 

hyperventilation). Respiratory acidosis may develop in severe cases and suggests respiratory failure. 

(Choice C) Hypocapnia is a normal phenomenon of late pregnancy caused by a direct stimulatory effect of 

progesterone on the central respiratory center. This leads to increased respiratory drive, hyperventilation, 

and chronic respiratory alkalosis. 

(Choice D) Obesity can cause chronic hypoventilation (ie, obesity hypoventilation syndrome), leading to 

chronic respiratory acidosis. 

(Choice E) The most common acid-base disorder seen with pulmonary embolism is acute respiratory 

alkalosis due to hyperventilation. 

(Choice F) Severe diarrhea is commonly associated with nonanion gap metabolic acidosis (due to loss of 

HC03-and other organic anions in the stool). Metabolic alkalosis is not typical. 

Educational objective: 

Severe vomiting (eg, hyperemesis gravidarum) is a common cause of metabolic alkalosis, which is 

characterized by elevated pH with elevated HC03- and a compensatory elevation in PaCO,. 

References 

• Hyperemesis gravidarum-assessment and management. 

• Management strategies for hyperemesis. 

Obstetrics & Gynecology 

Subject 

Miscellaneous (Multisystem) 

System 

Hyperemesis gravidarum 

Topic 

MedicalBooksVN.com 



A 14-year-old girl is brought to the clinic for a routine well-child visit. The girl has been healthy and her only 

concern is that she has not yet had a menstrual period. Most of her friends have undergone menarche, 

and she wants to know when she will start menstruating. She wears corrective glasses for myopia. Her 

father is 190.5 cm (6 ft 3 in) tall, and her mother is 183 cm (6 ft) tall. On examination, the patient's height 

and weight are at the 5th and 55th percentiles, respectively. Blood pressure is 140/90 mm Hg in the right 

upper arm and 90/40 mm Hg in the lower extremities. Multiple pigmented nevi are scattered on the face 

and chest. Which of the following complications is this patient most at risk of developing? 

O A. Chronic constipation (1 %) 

O B. Endometrial hyperplasia (4%) 

O C. Intellectual disability (8%) 

O D.Mitral valve prolapse (20%) 

✓O E.Osteoporotic fracture (58%) 

O F. Visual field defects (6%) 

Omitted 
Correct answer 

I 1,1 SB% 
L!!!!. Answered correctly 

E 

Explanation 

Narrow, high-arched palate 

Low hairline 

Broad chest with 
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Turner syndrome 

widely spaced nipples +-----~ 

Cubitus valgus --

Short stature -----
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Coarctation 
of aorta 

Bicuspid 
aortic valve 

Horseshoe kidney 

Streak ovaries, 
amenorrhea 
& infertility 

This patient's short stature, signs of aortic coarctation {blood pressure differential), and absent 

menarche are most likely due to Turner syndrome {TS}, a chromosomal abnormality caused by complete 

or partial loss of an X chromosome (45,X karyotype). 

Patients with TS typically have ovarian dysgenesis, leading to "streak ovaries" (small ovaries with little to 

no follicles) and primary ovarian insufficiency. Because ovaries normally produce estrogen, patients with 

TS are estrogen deficient, which leads to amenorrhea and minimal or no breast development 

{thelarche). Estrogen also inhibits osteoclast-mediated bone resorption; therefore, patients with TS have 

increased bone resorption, decreased bone mineral density, and increased risk of osteoporotic fracture. 

Estrogen replacement therapy is given to girls with TS to promote normal sexual maturation and reduce the 

risk of osteoporotic fractures. 

(Choice A) Chronic constipation is common in patients with hypothyroidism. Although hypothyroidism can 

cause delayed menstruation and hypertension, there is no associated blood pressure differential (ie, no 

associated aortic coarctation ). 

(Choice B) Patients with polycystic ovarian syndrome (PCOS) have high, unopposed estrogen levels that 

increase the risk of endometrial hyperplasia. Patients with PCOS can have amenorrhea due to 

anovulation; however, they are typically post-menarche and have associated hirsutism and obesity. The 

low estrogen levels in TS are likely protective against endometrial hyperplasia. 

(Choice C) Most patients with TS have normal cognitive abilities. However, there is an increased risk of 

impaired nonverbal skills (eg, mathematics), attention-deficit hyperactivity disorder, and problems with 

executive functioning. 

(Choice D) Mitral valve prolapse is more common in patients with connective tissue disorders (eg, Marfan 

syndrome). Patients do not have menstrual abnormalities and typically have tall stature. 

(Choice F) Visual field defects (eg, bitemporal hemianopsia) can occur with a prolactinoma compressing 

the optic chiasm. Excess prolactin causes galactorrhea and suppresses GnRH, resulting in amenorrhea; 

however, prolactinomas are not associated with aortic coarctation. 

Educational objective: 

Short stature, amenorrhea, and aortic coarctation are features of Turner syndrome. Patients are at 

increased risk of osteoporotic fracture due to estrogen deficiency from ovarian dysgenesis. 

References 

• Effect of estrogen replacement therapy on bone and cardiovascular outcomes in women with Turner 

syndrome: a systematic review and meta-analysis. 

• Bone health in children and adolescent with Turner syndrome. 
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A 3-year-old boy is brought to the office due to difficulty keeping up with the other children at day care. 

Over the last 2 months, the day care attendants have noticed that the patient has seemed more tired and 

less interested in active play. He has also had difficulty climbing stairs and jumping. The patient's parents 

mention that he is still eating well and gaining weight but has had recurrent upper respiratory infections 

since starting day care. His last upper respiratory infection began 5 days ago. Temperature is 37 C (98.6 

F), blood pressure is 90/50 mm Hg, pulse is 94/min, and respirations are 18/min. Examination shows clear 

rhinorrhea bilaterally. Cardiopulmonary and abdominal examinations are normal. Neurologic examination 

demonstrates 1 + patellar and Achilles reflexes bilaterally. The calves are enlarged and nontender. Which 

of the following is the most likely cause of this patient's presentation? 

✓O A. Absent dystrophin protein expression (92%) 

O B.Acetylcholine receptor antibody production (0%) 

O C.Muscle fiber viral inflammation (2%) 

O D.Neurotransmitter neurotoxin blockade (0%) 

O E. Peripheral nerve axon immune cross-reactivity (4%) 

Omitted 
Correct answer 

A 

Explanation 

I 1,1 92% 
L!!!!. Answered correctly 
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Clinical presentation 
• Proximal muscle weakness (eg, Gower sign, calf pseudohypertrophy) 

• Dilated cardiomyopathy 

• Scoliosis 

• j Serum creatine kinase 

Diagnosis • Genetic testing: dystrophin deletion 

• Muscle biopsy: fibrosis, fat, muscle degeneration 

Treatment • Glucocorticoids 

Prognosis 
• Wheelchair dependent by adolescence 

• Death at age 20-30 from respiratory/heart failure 

This patient has decreased endurance and calf pseudohypertrophy most likely due to Duchenne muscular 

dystrophy (DMD). DMD is an X-linked recessive disorder caused by markedly reduced or absent 

dystrophin, an integral protein found within the plasma membrane of primarily skeletal and cardiac muscle 

fibers. Without dystrophin, the muscle fibers are susceptible to degradation, resulting in muscle weakness. 

Typical presentation is a boy age <5 with difficulty walking, jumping, and climbing stairs due to proximal 

muscle weakness. Patients have trouble keeping up with other children and have decreased endurance 

(as in this patient). To compensate for the weakness, patients will frequently use their hands to "walk up" 

their legs in order to stand (Gower sign). 

Calf pseudohypertrophy, in which the calf is enlarged due to muscle replacement by fat, is characteristic 

of DMD, and diminished reflexes can occur with loss of strength and tone. Over time, contractures 

develop in the Achilles tendons, causing patients to toe-walk, and most patients are wheelchair-dependent 

by adolescence. 

Diagnosis is confirmed by genetic testing. Glucocorticoids help improve function and delay disease 

progression. Most patients die by age 30 due to respiratory insufficiency or cardiac complications (eg, 

cardiomyopathy, arrhythmia). 

(Choice B) Myasthenia gravis is caused by antibodies to the acetylcholine receptor on the postsynaptic 

membrane. Patients most commonly have fluctuating weakness and fatiguability of the ocular muscles. 

The disease is rare in children, and isolated proximal lower extremity weakness is atypical. 

(Choice C) Viral myositis (ie, viral inflammation of muscle fibers) typically presents with acute muscle pain 

and weakness in the setting of a viral illness. This patient's prolonged symptoms and lack of muscle 

tenderness make viral myositis unlikely. 

(Choice D) Botulism, due to neurotransmitter neurotoxin blockade, causes symmetric descending 

weakness from the cranial nerves to the trunk and upper extremities. In contrast, this patient has lower 

extremity weakness. 

(Choice E) Guillain-Barre syndrome (GBS) is due to cross-reactivity of antibodies against an infection with 

peripheral nerve axons. Patients have ascending weakness and diminished reflexes. Although this patient 

has had recent upper respiratory infections, which are common in early childhood, progression of GBS 

typically occurs quickly over a couple of weeks, not months. Calf pseudohypertrophy would not be 

expected. 

Educational objective: 

Duchenne muscular dystrophy should be suspected in a boy age <5 with proximal muscle weakness and 

calf pseudohypertrophy. Patients have markedly reduced or absent dystrophin protein expression within 

the muscle. 
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A 15-year-old boy is brought to the office by his parents due to worsening articulation and gait instability. 

His parents say that his speech has been increasingly difficult to understand over the last 2 months, but he 

has had no difficulty with comprehension. The patient has also had progressive gait instability over the last 

month. He is falling more frequently and had to quit his basketball team. He has no chronic medical 

problems or allergies. The patient takes no medications and does not use alcohol or illicit drugs. Blood 

pressure is 120/70 mm Hg and pulse is 80/min. Musculoskeletal examination shows scoliosis. Neurologic 

examination reveals dysarthria and a wide-based, unstable gait. There are absent deep tendon reflexes of 

the bilateral lower extremities. MRI of the brain and spinal cord shows marked atrophy of the medulla and 

dorsal columns of the spinal cord. This patient is at greatest risk of mortality from which of the following 

conditions? 

✓O A. Cardiac dysfunction (55%) 

O B. Diabetic nephropathy (0%) 

O C.Malignancy (1%) 

O D.Respiratoryfailure (41%) 

O E.Status epilepticus (1%) 

Omitted 
Correct answer 

I 1,1 55% 
L!!!!. Answered correctly 

A 

Explanation 
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• Loss-of-function, trinucleotide repeat (GM) in frataxin gene 

• Neurologic deficits 

o Cerebellar ataxia 

o Dysarthria 

Clinical features 
o Loss of vibration and/or position sense 

o Absent deep tendon reflexes 

• Hypertrophic cardiomyopathy 

• Skeletal deformities (eg, scoliosis) 

• Diabetes mellitus 

Prognosis 
• Mean survival age 30-40 

• Mortality due to cardiac dysfunction (eg, arrhythmia, congestive heart failure) 

Friedreich ataxia (FA) classically presents as progressive gait ataxia and dysarthria in adolescents or 

young adults. FA is an autosomal recessive disorder caused by a trinucleotide repeat (GM) expansion 

that results in a loss-of-function mutation in the frataxin gene. Neurologic manifestations (eg, ataxia, 

dysarthria, loss of vibration/position sense) result from degeneration of the spinal tracts (ie, 

spinocerebellar tracts, posterior columns). Other clinical features include hypertrophic cardiomyopathy, 

diabetes mellitus, and skeletal deformities (eg, scoliosis). 

Treatment typically involves multidisciplinary supportive care and monitoring for complications; there is no 

specific disease-modifying therapy. After disease onset, survival rarely exceeds 20 years. The most 

common cause of death is cardiac dysfunction related to cardiomyopathy, typically a fatal arrhythmia or 

congestive heart failure. 

(Choice B) Diabetes mellitus develops in a minority of patients with FA but is a rare cause of death. 

(Choice C) Ataxia-telangiectasia is an autosomal recessive disorder that presents with immunodeficiency, 

progressive cerebellar ataxia, and ocular and cutaneous telangiectasias. Patients with ataxia

telangiectasia have deficits in DNA repair that increase the risk of malignancy. FA does not predispose to 

cancer. 

(Choice D) Guillain-Barre syndrome (GBS) is an immune-mediated polyneuropathy that classically 

presents as ascending paralysis and can progress to respiratory failure, but the overall risk of mortality is 

relatively low. GBS is associated with absent reflexes, but it typically follows an infection, is not commonly 

associated with dysarthria, and would not cause abnormal medullary or dorsal column findings on MRI. 

Although patients with FA can have aspiration pneumonia and respiratory complications due to bulbar 

weakness, mortality is most commonly due to cardiac dysfunction. 

(Choice E) Status epilepticus can result in mortality from cerebral anoxia, aspiration, and respiratory 

failure. Patients with FA do not have an increased risk of seizures. 

Educational objective: 

Friedreich ataxia is a neurodegenerative disorder that classically presents in adolescence with progressive 

ataxia and dysarthria. The most common cause of death is cardiac dysfunction (eg, arrhythmia, congestive 

heart failure) due to hypertrophic cardiomyopathy. 
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A newborn boy is being evaluated in the nursery for respiratory distress. He was born an hour ago at 37 

weeks gestation via spontaneous vaginal delivery to a primigravid mother who had scant prenatal care. 

Delivery was uneventful. During skin-to-skin contact, the mother noticed his face turn blue. The patient 

was stimulated and began crying, which improved his color. Weight, length, and head circumference are in 

the 25th-50th percentile. Temperature is 36.8 C (98.2 F), pulse is 150/min, and respirations are 48/min. 

Pulse oximetry is 97% on room air. As the crying stops, pulse oximetry decreases to 80% on room air. A 5-

French catheter is unable to be passed through either naris. The ears are short and wide with no 

earlobes. The right eye is as shown below: 

©UWorld 

Oropharyngeal examination reveals a cleft palate. The patient has a loud, harsh, holosystolic murmur best 

heard at the lower left sternal border. The testes are not palpable. The skin and extremities appear 

normal. Which of the following is the most likely diagnosis in this patient? 

✓O A. CHARGE syndrome (67%) 

O B. DiGeorge syndrome (6%) 

O C.Fanconi anemia (0%) 

O D.Trisomy 13 (4%) 

Q E. VACTERL syndrome (20%) 

Omitted 
Correct answer 

I ,.1 67% 
L!!!!. Answered correctly 

A 

Explanation 
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CHARGE syndrome 

• Coloboma 

• Heart defects (eg, TOF, VSD) 

Characteristic • Atresia choanae 
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features • Retardation of growth/development 

• Genitourinary anomalies 

• Ear abnormalities (eg, hearing loss) 

• Anosmia 

Additional key findings • Cleft lip/palate 

• Hypotonia 

• Clinical 
Diagnosis 

• CHD7 gene testing 

TOF = tetralogy of Fallo!; VSD = ventricular septal defect. 

This patient has bilateral choanal atresia, which classically presents with cyanosis at rest or with feeding 

and improvement with crying. The inability to pass a catheter beyond the proximal nares is characteristic. 

Although choanal atresia can be an isolated finding, diagnosis should prompt consideration for a congenital 

anomaly syndrome due to its association with other defects. This patient also has coloboma (hole in one of 

the eye structures), dysplastic ears (eg, short and wide ears with no earlobes), cryptorchidism, and likely a 

ventricular septal defect (eg, harsh, holosystolic murmur at the lower left sternal border), which are findings 

concerning for CHARGE syndrome. 

CHARGE syndrome is often identified clinically in the newborn period and is characterized by the following 

features: Coloboma, Heart defects, Atresia choanae, Retardation of growth, and Genitourinary and 

Ear abnormalities. Other common features include hypotonia and cleft lip or palate (as seen in this 

patient). This constellation of findings is caused by mutations in CHD7, which plays a role in gene 

expression during fetal development. Genetic testing typically confirms the diagnosis. 

Initial management of infants with CHARGE syndrome includes placement of an oral airway for respiratory 

support in patients with choanal atresia. Screening echocardiogram and renal ultrasound are also 

indicated. Children with CHARGE syndrome require lifelong, multispecialty care due to delays in 

development, puberty, and growth. 

(Choice B) DiGeorge syndrome results from a chromosome 22q11.2 microdeletion and presents with 

heart defects, hypocalcemia, and thymic hypoplasia. Coloboma and choanal atresia are not features of 

DiGeorge syndrome. 

(Choice C) Infants with Fanconi anemia may have genital abnormalities, abnormal ears, and heart defects 

but also often have abnormal skin pigmentation and hypoplastic thumbs (not seen here). In addition, 

colobomas and choanal atresia are not seen in Fanconi anemia. 

(Choice D) Infants with trisomy 13 may have many features similar to CHARGE syndrome, including heart 

defects, colobomas, cleft lip or palate, and cryptorchidism. However, choanal atresia is not associated with 

trisomy 13. In addition, trisomy 13 patients have microcephaly, which is not seen here. 

(Choice E) VACTERL (Vertebral, Anal atresia, Cardiac, Tracheoesophageal fistula, Renal, Limb) 

syndrome has several features in common with CHARGE, including cardiac and renal anomalies. 

However, coloboma and choanal atresia are not present in infants with this condition. 

Educational objective: 

CHARGE syndrome (.C.oloboma, Heart defects, Atresia choanae, Retardation of growth/development, and 

Genitourinary and Ear abnormalities) is associated with defects in CHD7 and can be diagnosed clinically in 

the newborn period. 
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A 19-year-old man is brought to the emergency department by ambulance after a motor vehicle collision. 

The accident occurred 1 hour ago when his vehicle spun out of control and rolled over. He was wearing his 

seatbelt and his airbag deployed. The patient is alert and reports abdominal pain. Blood pressure is 

110/70 mm Hg, pulse is 106/min, and respirations are 16/min. On examination, lungs are clear to 

auscultation bilaterally and the chest wall is nontender. Heart sounds are normal. The abdomen is 

nondistended with tenderness to palpation in the left upper quadrant. There are no gross deformities of the 

extremities. A Focused Assessment with Sonography for Trauma (FAST) examination reveals free fluid in 

the left subphrenic space. Which of the following is the best next step in management? 

✓O A. CT scan of abdomen and pelvis (54%) 

O B. Diagnostic peritoneal lavage (1 %) 

O C.Exploratory laparotomy (41%) 

O D.No additional workup (0%) 

O E. Serial abdominal examinations (1 %) 

Omitted 
Correct answer 

I 1,1 54% 
L!!!!. Answered correctly 

A 

Explanation 
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Hemodynamlcally unstable Hemodynamlcally stable 

Peritonitis? 

+ Free fluid on FAST? j + 

+ - or Inconclusive + 

' • ' 
Laparotomy j Consider CTAP (after 

resuscitation) or DPL. 
Evaluate for other 
sources of hemorrhage. 

Laparotomy j CTAP j 
Consider CT AP 
en route to OR 

CTAP = CT scan or the abdomen & pelvis. DPL = diagnostic peritoneal lavage. 
FAST= Focused Assessment with Sonography for Trauma; OR= operating mom. 
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I 

Free fluid on FAST? j 

- or lnconduslve 

• 
Consider CTAP or serial 
abdominal examinations 
based on suspicion for 
intraabdominal injury. 

This patient who sustained blunt abdominal trauma during a motor vehicle collision now has abdominal 

pain, left upper quadrant tenderness, and intraperitoneal free fluid on Focused Assessment with 

Sonography for Trauma (FAST) examination. This presentation is concerning for intraabdominal 

hemorrhage, possibly from splenic injury. 

Management of suspected intraabdominal hemorrhage (eg, positive FAST) depends on the patient's 

hemodynamic status: 

• Hemodynamically unstable (eg, systolic blood pressure <90 mm Hg) patients should undergo 

emergency exploratory laparotomy because hemodynamic instability implies rapid, ongoing 

hemorrhage that may be fatal without immediate surgical intervention (Choice C). 

• Hemodynamically stable patients, such as this one, can likely tolerate a trip to the CT scanner 

without clinical deterioration. These patients should undergo further imaging (eg, CT scan of the 

abdomen and pelvis with contrast) to visualize the site of injury and determine whether there is 

ongoing bleeding (seen as contrast extravasation). 

Some injuries that cause hemoperitoneum (eg, some splenic and hepatic lacerations) can be managed 

nonoperatively with angiography and arterial embolization or, if prior bleeding has stopped, close 

observation (eg, serial hematocrits and abdominal examinations). 

(Choice 8) Diagnostic peritoneal lavage is used at the bedside to rapidly evaluate hemodynamically 

unstable patients with equivocal FAST results for intraabdominal hemorrhage {which would require 

immediate laparotomy). This patient is hemodynamically stable and can tolerate undergoing CT scan to 

better visualize his intraabdominal injuries and determine whether nonoperative management (eg, 

embolization) is possible. 

(Choice D) A positive FAST exam in the setting of blunt abdominal trauma usually indicates intrabdominal 

hemorrhage (although visualized fluid can also be ascites or urine). To visualize the source of the fluid, 

determine the extent of injury, and guide further management, further workup (eg, CT scan) is necessary. 

Visualizing ongoing bleeding is critical because it may require intervention (eg, surgery, embolization). 

(Choice E) Serial abdominal examinations are useful in hemodynamically stable patients with a negative 

FAST exam and low suspicion for intraabdominal injury (eg, minimal abdominal pain, benign abdominal 

examination). However, this patient has a positive FAST exam, so further imaging (eg, CT scan) is 

indicated. 

Educational objective: 

Patients with blunt abdominal trauma and suspected intraabdominal hemorrhage (eg, free intraperitoneal 

fluid) on Focused Assessment with Sonography for Trauma examination are managed according to their 

hemodynamic status. Hemodynamically stable patients can tolerate further imaging and should undergo 

contrast CT scan of the abdomen and pelvis. 

References 

• Point-of-care ultrasonography for diagnosing thoracoabdominal injuries in patients with blunt trauma. 

• Should we perform a FAST exam in haemodynamically stable patients presenting after blunt abdominal 

injury: a retrospective cohort study. 

• Radiology for trauma and the general surgeon. 
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A 6-year-old girl is brought to the office for evaluation of pubic hair development. The girl's mother reports 

first noticing axillary hair a few weeks ago while dressing her for school. The patient has also had breast 

and pubic hair development but no vaginal bleeding, headaches, emesis, or visual disturbances. She has 

no medical conditions and takes no daily medications. The patient had 2 long bone fractures at ages 4 and 

5. Family history is unremarkable. Physical examination reveals 2 large hyperpigmented macules with 

irregular contours on the left side of her back and chest. Axillae have secondary hair; there is no freckling. 

Bilateral breasts have budding and enlargement of the areola. There is coarse, dark pubic hair along the 

labia and the pubic junction. Which of the following is the most likely diagnosis in this patient? 

0 A.Adrenal tumor (12%) 

✓O B. McCune-Albright syndrome (75%) 

O C.Neurofibromatosis type 1 (4%) 

O D.Peutz-Jeghers syndrome (1%) 

O E.Sturge-Weber syndrome (2%) 

O F. Tuberous sclerosis (2%) 

Omitted 
Correct answer 

I I, I ?So/o 
L!!!!. Answered correctly 

B 

Explanation 
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This child has early breast and pubic hair development consistent with precocious puberty, the onset of 

secondary sexual characteristics in girls age <8 or boys age <9. Central precocious puberty is due to early 

activation of the hypothalamic-pituitary-gonadal axis. Peripheral precocity is attributed to premature 

secretion of sex hormones independent of GnRH. 

In addition to precocious puberty, this patient has irregular cafe-au-lait macules confined to one side of 

the body and recurrent fractures due to polyostotic fibrous dysplasia, characteristic of McCune-Albright 

syndrome (MAS). MAS is a rare cause of precocious puberty due to a mutation in the GNAS gene, which 

results in constant G protein activation and overproduction of pituitary hormones. Therefore, in addition to 

GnRH-independent (ie, peripheral) precocious puberty (FSH, LH}, MAS can also lead to thyrotoxicosis 

(TSH), acromegaly (GH), and Cushing syndrome (ACTH}. 

(Choice A) An adrenal tumor typically causes isolated premature adrenarche (eg, pubic/axillary hair, acne, 

body odor) and is unlikely in this patient with concomitant breast development. 

(Choice C) Neurofibromatosis type 1 (NF1) can cause precocious puberty (due to optic glioma affecting 

the hypothalamus) and long-bone dysplasia (eg, fractures). However, cafe-au-lait macules in NF1 are 

typically more numerous (>6) with regular borders and have associated axillary freckling. 

(Choice D) Peutz-Jeghers syndrome is characterized by gastrointestinal tract hamartomatous polyposis. 

The associated skin lesions are small (1-5 mm), perioral, mucocutaneous pigmented macules. Patients do 

not undergo precocious puberty. 

(Choice E) Sturge-Weber syndrome is characterized by intellectual disability, seizures, and visual 

impairment due to capillary-venous malformations. The associated skin lesion is a port-wine stain over the 

territory of the trigeminal nerve. There is no associated precocious puberty. 

(Choice F) Tuberous sclerosis is a neurocutaneous disorder that can cause central precocious puberty 

due to brain hamartomas. However, associated skin lesions include hypopigmented ash-leaf spots and 

shagreen patches. 

Educational objective: 

McCune-Albright syndrome is characterized by peripheral precocious puberty, irregular cafe-au-lait 

macules, and polyostotic fibrous dysplasia (eg, recurrent fractures). 

References 

• McCune-Albright syndrome. 

• Fibrous dysplasia/McCune-Albright syndrome: clinical and translational perspectives. 
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A 1-day-old girl is evaluated in the newborn nursery due to swollen hands and feet. She was born at term 

via an emergency cesarean because her mother had preeclampsia with severe features complicated by 

pulmonary edema. The newborn's vital signs are normal. Examination shows a short, webbed neck; 

dysplastic nails; and bilateral, nonpitting carpal and pedal edema. Ultrasound of the abdomen shows a 

horseshoe kidney. Which of the following is the most likely cause of the edema in this patient? 

O A. Capillary hyperpermeability (3%) 

O B. Decreased albumin synthesis (2%) 

O C.Excessive sodium retention (9%) 

O D. Increased urinary loss of protein (9%) 

O E. Left ventricle hypocontractility (4%) 

✓O F. Lymphatic network dysgenesis (69%) 

Omitted 
Correct answer 

I 1,1 69% 
L!!!!. Answered correctly 

F 

Explanation 
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This infant has clinical features (eg, webbed neck, carpal and pedal edema, nail dysplasia, horseshoe 

kidney) consistent with Turner syndrome (TS}, a congenital disorder caused by complete or partial deletion 

of an X chromosome. Swelling is due to congenital lymphedema, which occurs in over half of patients 

with TS and results from lymphatic network dysgenesis. The dysfunctional lymphatic system causes 

accumulation of protein-rich interstitial fluid in the hands, feet, and neck. Severe obstruction of lymphatic 

vessels can result in cystic hygroma of the neck and fetal hydrops. 

Congenital lymphedema typically presents at birth with edema that is generally nonpitting due to the high 

protein content in the interstitial fluid. In contrast, the pitting edema seen with liver failure 

(hypoalbuminemia), nephrotic syndrome (proteinuria), and congestive heart failure (ventricular 

hypocontractility) is caused by low protein concentration in the interstitial fluid (Choices B, D, and E). 

(Choice A) Preeclampsia can exacerbate extremity swelling in pregnancy due to capillary 

hyperpermeability, decreased albumin, and renal dysfunction; however, these mechanisms are not the 

primary cause of congenital lymphedema. 

(Choice C) Sodium retention occurs with renal and cardiac pathology. Horseshoe kidney may increase 

the risk of urinary infections, but renal function is typically normal. Aortic coarctation is also associated with 

TS and, if severe, can decrease renal perfusion and lead to kidney failure over time. However, an open 

ductus arteriosus during the first few days of life is protective against renal damage. 

Educational objective: 

Characteristic features of Turner syndrome include webbed neck, horseshoe kidney, and nail dysplasia. 

Congenital lymphedema occurs due to dysgenesis of the lymphatic system and presents at birth with 

nonpitting carpal and pedal edema. 

References 

• The lymphatic phenotype in Turner syndrome: an evaluation of nineteen patients and literature review. 
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A 4-year-old boy is brought to the physician for evaluation of binge-eating. He complains constantly of 

hunger and has temper tantrums when his parents refuse to give him additional snacks. Past medical 

history is significant for hospitalization during the first month of life for nasogastric feeding due to weak suck 

and hypotonia. The patient is status post orchiopexy for bilateral cryptorchidism at age 1 year. He also 

receives physical and speech therapies twice a week. His height is <5th percentile and weight is >99th 

percentile. On examination, he has a narrow forehead, a down-turned mouth, almond-shaped eyes, and 

small hands and feet. He has low muscle tone and a microphallus. Which of the following is the most 

likely cause of this patient's condition? 

O A. Disregulation of imprinted gene expression in chromosome 11p15 (3%) 

O B.Loss of the maternal copy of 15q11-q13 (13%) 

✓O C.Loss of the paternal copy of 15q11-q13 (76%) 

O D.Nondisjunction resulting in an extra X chromosome (1%) 

O E.X-linked mutation of the fragile X mental retardation 1 gene (3%) 

O F. X-linked mutation of the hypoxanthine-guanine phosphoribosyl transferase gene (1 %) 

Omitted 
Correct answer 

C 

Explanation 

I I, I 76% 
L!!!!. Answered correctly 
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Prader-Willi syndrome 

• Hypotonia 
• Weak suck/feeding problems in infancy 
• Hyperphagia/obesity 
• Short stature 

Clinical features • Hypogonadism 
• Intellectual disability 
• Dysmorphic facies 

• Narrow forehead 
• Almond-shaped eyes 
• Downtumed mouth 

Diagnosis • Deletions on paternal 15q 11--q 13 

• Sleep apnea (70%) 

Complications • Type 2 diabetes mellitus (25%) 
• Gastric distension/rupture 
• Death by choking (8%) 
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This patient has the characteristic features of Prader-Willi syndrome (PWS), a sporadic disorder due to 

maternal uniparental disomy. Normally, people inherit 2 active copies of each gene - 1 from the mother 

and 1 from the father. Patients with PWS inherit both copies of a section of chromosome 15 from their 

mother. The deletion of the paternal copy of chromosome 15q11-q13 results in poor suck and 

feeding problems in infancy followed by a life of compulsive binge-eating and obesity-related problems. 

Other common manifestations are shown in the table. 

Genetic testing is required to confirm diagnosis and begins with karyotype and methylation studies, 

followed by fluorescence in-situ hybridization, and then microsatellite probes. Management revolves 

around obesity and its complications. Patients benefit from a structured eating environment and strict 

limitation of food intake (eg, locks on refrigerator, close supervision). They should be screened for sleep 

apnea (central and obstructive) as well as type 2 diabetes mellitus. Some patients undergo growth 

hormone therapy to improve linear growth and body composition, including fat-free mass and bone density. 

(Choice A) Beckwith-Wiedemann syndrome is a congenital disorder due to disregulation of imprinted gene 

expression in chromosome 11p15. Characteristic physical findings include macroglossia, rapid growth, 

hemihyperplasia, and umbilical hernia or omphalocele. 

(Choice B) Patients with Angelman syndrome suffer from paternal uniparental disomy (eg, deletion of 

the maternal copy of chromosome 15q11-q13). As in PWS, these patients may have short stature and 

intellectual disability. However, other unique features include frequent smiling/laughter, hand-flapping, 

ataxia, and seizures. 

(Choice D) Klinefelter syndrome (XXY) is the most common sex chromosome abnormality causing 

primary hypogonadism. However, newborns typically have normal male external genitalia and no apparent 

dysmorphic features. After puberty, small testes and tall stature become apparent. 

(Choice E) Fragile X syndrome is the most common X-linked inherited cause of intellectual disability. 

Affected boys have a prominent forehead and macroorchidism in contrast to PWS. 

(Choice F) Lesch-Nyhan syndrome results from a deficiency of the hypoxanthine-guanine phosphoribosyl 

transferase enzyme, resulting in marked hyperuricemia. It is characterized by self-mutilation, mental 

retardation, and extrapyramidal symptoms (eg, dystonia, choreoathetosis). 

Educational objective: 

The main features of Prader-Willi syndrome are hypotonia, hyperphagia, and obesity. Patients are at risk 

for sleep apnea, type 2 diabetes mellitus, and gastric rupture. 

References 

• Prader-Willi syndrome: an update and review for the primary pediatrician. 

• Recommendations for the diagnosis and management of Prader-Willi syndrome. 

• Clinical report-health supervision for children with Prader-Willi syndrome. 
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A 56-year-old woman comes to the office due to worsening fatigue and edema of the bilateral lower 

extremities for the past several months. She also reports that her skin feels tight. The patient has no prior 

medical conditions and takes no medications. Family history is significant for hypothyroidism in her sister. 

The patient does not use tobacco, alcohol, or illicit drugs. Temperature is 37 C (98.6 F), blood pressure is 

112/64 mm Hg, and pulse is 86/min and regular. Physical examination reveals normal heart and lung 

sounds, mild hepatomegaly, and pitting edema of the bilateral lower extremities. Other examination 

findings are shown in the exhibit. Laboratory studies are as follows: 

Complete blood count 

Hemoglobin 

Platelets 

Leukocytes 

Liver function studies 

Albumin 

Total bilirubin 

Alkaline phosphatase 

11.8 g/dL 

240,000/mm 3 

7,500/mm 3 

3.2 g/dL 

0.8 mg/dL 

50 U/L 

Aspartate aminotransferase (SGOT} 22 U/L 

Alanine aminotransferase (SGPT} 34 U/L 

Urinalysis 
4+ protein, 

no cells or casts 

Which of the following is the most likely cause of this patient's current condition? 

✓O A.Amyloidosis (40%) 

O B.Dermatomyositis (15%) 

O C.Hashimoto thyroiditis (0%) 

O D.Sarcoidosis (1 %) 

O E.Systemic sclerosis (41%) 

Omitted 
Correct answer 

A 

Explanation 

Etiology 

Clinical 

presentation* 

I 1.1 40% 
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Amyloidosis 

• Extracellular deposition of insoluble protein fibrils 

o AL: produced by clonal plasma cells 

o AA: secondary to chronic inflammation 

o ATTR: age-related or hereditary 

o AB2-m: dialysis-related 

• Nephrotic syndrome {AL & AA) 

• Hepatomegaly with/without splenomegaly {AL & AA) 

• Restrictive cardiomyopathy {AL & ATTR} 

• CTS, scapulohumeral periarthritis (AB2-m) 

• Peripheral/autonomic neuropathy 

• Periorbital purpura, waxy skin, macroglossia 

*Clinical presentation varies depending on the type of amyloid present. 
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AA = amyloid A; AB2-m = amyloid beta2-microglobulin; AL = amyloid light chain; ATTR = amyloid transthyretin; 

CTS = carpal tunnel syndrome. 

This patient with nephrotic syndrome, hepatomegaly, periorbital purpura, and waxy skin changes likely has 

AL amyloidosis. The unifying feature of amyloidoses (eg, AL, AA, age-related, and hereditary 

amyloidosis) is misfolded precursor proteins that deposit in extracellular tissues as fibrils, causing organ 

dysfunction. AL amyloidosis results from excess immunoglobulin light chains produced in plasma cell 

dyscrasias (eg, multiple myeloma, Waldenstrom macroglobulinemia). 

Although some overlap exists between the different amyloidoses, the organs involved vary with the type of 

precursor protein. AL amyloidosis commonly presents with kidney involvement manifesting as nephrotic 

syndrome (eg, 4+ proteinuria, low albumin, pitting edema). Also prominent are hepatomegaly and 

restrictive cardiomyopathy. The deposits can lead to waxy, tight skin (epidermal deposits); macroglossia; 

and peripheral neuropathy. Periorbital purpura is a rare but very characteristic finding that may reflect 

protein infiltration causing a bleeding diathesis (eg, due to factor X sequestration in the liver) and 

weakening of vessel walls leading to hemorrhage. 

Because of potential response to chemotherapy, AL amyloidosis requires differentiation from the other 

types of systemic amyloidosis. The presence of a clonal plasma cell disorder is confirmed by serum or 

urine protein electrophoresis, free light chain assay, or bone marrow biopsy. 

(Choice B) Dermatomyositis is an inflammatory myopathy with cutaneous manifestations. Heliotrope 

eruption (violaceous erythema) of the eyelids is a pathognomonic sign. Although this finding may be 

confused with purpura, progressive proximal muscle weakness would be the predominant manifestation, 

and nephrotic syndrome is atypical. 

(Choice C) Hashimoto thyroiditis results from autoimmune thyroid destruction and causes 

hypothyroidism. Fatigue is common, and lower extremity edema can occur but is typically nonpitting 

(myxedema, reflecting glycosaminoglycan infiltration). Periorbital edema is sometimes present, but 

purpura is not characteristic. Hepatomegaly and nephrotic syndrome are rare. 

(Choice D) Sarcoidosis can affect any organ but most frequently presents with lung involvement. 

Granulomatous infiltration on biopsy of the liver and kidney is common; however, hepatomegaly and 

nephrotic syndrome are uncommon. Skin lesions are variable and usually present as papules, nodules, or 

plaques rather than purpura. 

(Choice E) Systemic sclerosis causes progressive fibrosis and diffuse vasculopathy. Although edema and 

skin tightness may be seen, scleroderma {thickening, hardening) typically involves the hands and face, 

purpura is not seen, and kidney involvement usually manifests as mild proteinuria and renal insufficiency. 

Educational objective: 

AL amyloidosis most commonly presents as nephrotic syndrome. Hepatomegaly and restrictive 

cardiomyopathy are frequent manifestations. Periorbital purpura is a rare but highly characteristic skin 

finding. 
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An 11-year-old boy is brought to the physician for evaluation of scoliosis. His mother noticed that he 

always seems to be leaning even when he tries to sit or stand upright. The boy has a history of myopia 

and upward lens dislocation for which he wears corrective glasses. He otherwise has been healthy and 

doing well in school. His father had scoliosis and vision problems and died from "heart problems" last 

year. Physical examination shows a boy with a long face, high arched palate with crowded teeth, and 

upward dislocation of the lens. He has a tall stature for his age; long arms and legs with minimal 

subcutaneous fat; long, thin fingers; and a prominent sternum. Joint hypermobility, skin hyperelasticity, and 

15 degrees of thoracic scoliosis are seen. A diastolic murmur is heard in the aortic area. Which of the 

following is the most likely etiology of this patient's condition? 

O A. Cystathionine synthase deficiency (3%) 

O B. Defective collagen production (11 %) 

✓O C.Mutation of the fibrillin-1 gene (80%) 

O D.Mutation of the fibrillin-2 gene (3%) 

O E. Nondisjunction resulting in an extra X chromosome (0%) 

Omitted 
Correct answer 

C 

Explanation 

I 1,1 BO% 
L!!!!. Answered correctly 
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This patient's family history and physical appearance are very characteristic of Marfan syndrome. Marfan 

syndrome is an autosomal dominant disorder of the fibrillin-1 gene that results in systemic weakening of 

connective tissue. Classic skeletal manifestations include joint hypermobility, skin hyperelasticity, long 

fingers (arachnodactyly ["thumb sign"]), pectus excavatum, and scoliosis/kyphosis. The face is long, 

the palate has a high arch, and the teeth are crowded. Lens dislocation (ectopia lentis), iridodonesis (a 

rapid contraction and dilation of the iris), and myopia (from elongation of the globe) are also typical. 

The most life-threatening finding in Marfan syndrome is aortic root dilation. The diastolic murmur in this 

patient reflects aortic regurgitation. The syndrome requires close monitoring with echocardiography for 

the development of aneurysms and aortic arch dissection. Mitral valve prolapse is also common and 

manifests as a mid-systolic click and late systolic murmur. First-degree relatives should undergo genetic 

testing. 

(Choice A) Homocystinuria is an autosomal recessive disorder that results from deficiency of cystathionine 

synthase, an enzyme involved in the metabolism of methionine. These patients share many features of 

Marfan syndrome (eg, pectus deformity, tall stature, arachnodactyly). However, they usually have a fair 

complexion, thromboembolic events, and intellectual disability. The other main differentiating feature is 

lens dislocation in homocystinuria that is downward rather than upward. 

(Choice B) Ehlers-Danlos syndrome is a collagen disorder characterized by scoliosis, joint laxity, and 

aortic dilation. Patients with this disorder do not have the disproportionately tall stature, lens dislocation, or 

pectus carinatum seen in Marfan syndrome. 

(Choice D) Congenital contractural arachnodactyly is an autosomal dominant condition resulting from 

mutations of the fibrillin-2 gene. These patients have tall stature, arachnodactyly, and multiple contractures 

involving large joints. Ocular and cardiovascular symptoms are not present in congenital contractural 

arachnodactyly. In addition, patients with Marfan syndrome do not have joint contractures. 

(Choice E) A tall and slender stature, but not connective tissue problems, is seen in Klinefelter syndrome. 

Educational objective: 

Marfan syndrome is an autosomal dominant disorder that results from mutations of the fibrillin-1 gene. 

Affected patients have tall stature; long, thin extremities; arachnodactyly; joint hypermobility; upward lens 

dislocation; and aortic root dilation. 

References 

• Health supervision for children with Marfan syndrome. 
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A 16-year-old girl is brought to the office for a routine health maintenance examination. She feels well and 

has no concerns. The patient is an honor student in tenth grade and plays varsity soccer. She eats a well

balanced diet. Depression screening is negative. The patient has tried marijuana "a few times" but does 

not use tobacco or alcohol. She has been sexually active with one partner for the past 2 years and takes 

an oral contraceptive daily. The patient's parents have type 2 diabetes mellitus but are otherwise healthy. 

Her maternal grandfather died of a myocardial infarction at age 68. BMI is 24 kg/m2 • Vital signs and 

physical examination are normal. Which of the following is the best next step in evaluation of this patient? 

✓O A. Chlamydia and gonorrhea testing (86%) 

O B. Electrocardiography (0%) 

O C. Fasting lipid panel (6%) 

O D.HemoglobinA1c (4%) 

0 E.Urine toxicology (1%) 

Omitted 
I 1,1 86% 

Correct answer L!!!!. Answered correctly 
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Explanation 

Chlamydia & gonorrhea in women 

Risk factors 
• Age <25 

• High-risk sexual behavior 

• Asymptomatic (most common) 

• Cervicitis 
Manifestations 

• Urethritis 

• 

• Perihepatitis (Fitz-Hugh-Curtis syndrome) 

Diagnosis • Nucleic acid amplification testing 

• Empiric: ceftriaxone + doxycycline* 

Treatment • Confirmed chlamydia: doxycycline* 

• Confirmed gonorrhea: ceftriaxone 

• Pelvic inflammatory disease 

Complications 
• Ectopic pregnancy 

• Infertility 

• Pharyngitis 

*Azithromycin in pregnancy. 
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Routine screening tests identify patients with common and treatable diseases. Chlamydia trachomatis 

and Neisseria gonorrhoeae cause the most common bacterial sexually transmitted infections (STls) in 

young adults but are often asymptomatic, particularly in young women. Both STls can cause cervicitis, 

which if undetected and left untreated, can lead to pelvic inflammatory disease with its associated 

complications (eg, infertility, ectopic pregnancy, chronic pelvic pain) and increase the likelihood of HIV 

transmission. 

For these reasons, annual screening for chlamydia and gonorrhea is recommended in sexually active 

women age <25, as well as those with other risk factors (eg, multiple sexual partners, illicit drug use). 

Patients who test positive should receive antibiotics immediately and refrain from sexual intercourse until 

treatment is complete. All sexual partners from the preceding 2 months should also be tested and treated. 

(Choice B) Electrocardiographic screening in asymptomatic children may be indicated if there is a 

significant family history of premature cardiac death (ie, at age <50). Routine screening in children is not 

recommended due to the risk of false-positive results and low incidence. 

(Choice C) Routine lipid screening in children and young adults is performed at ages 9-11 and 17-21 

because lipid levels are relatively stable just before and after puberty. This patient is age 16. 

(Choice D) Although this patient's parents both have type 2 diabetes mellitus, routine screening for this 

condition is not indicated in children without other risk factors (eg, obesity). 

(Choice E) Urine toxicology can detect marijuana if it is used within a few days of testing. However, this 

adolescent, who openly admits to prior experimentation, is more likely to benefit from counseling on the 

risks of regular drug use (eg, unintentional injury, abuse, dependence) than undergoing drug testing. 

Educational objective: 

Sexually active women age <25 are at increased risk of sexually transmitted infections and require annual 

screening for Chlamydia trachomatis and Neisseria gonorrhoeae. 

References 

• USPSTF recommendations for STI screening. 

• Results of random drug testing in an adolescent substance abuse program. 
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A newborn girl is examined in the delivery room immediately after induced vaginal delivery for fetal growth 

restriction. She was born to a 40-year-old woman with no significant medical history. In addition to fetal 

growth restriction, a prenatal ultrasound demonstrated a ventricular septal defect. Her parents declined 

additional prenatal testing. The patient's weight and head circumference are <5th percentile. Examination 

shows hypertonia and closed fists, with the second digit overlapping the third and the fifth overlapping the 

fourth. Based on this patient's presumed chromosomal abnormality, which of the following additional 

physical findings is most likely to be present on examination? 

Q A. Cat-like cry (9%) 

0 B. Cutis aplasia (6%) 

✓O C.Micrognathia (65%) 

O D.Microphthalmia (7%) 

O E. Transverse palmar crease (9%) 

Q F. Webbed neck (1 %) 

Omitted 
Correct answer 

C 

I 1,1 65% 
L!!!!. Answered correctly 
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Trisomy 18 (Edwards syndrome) 

Micrognathia 

Heart defects 

©UWood 

-,--- Prominent occiput 

Clenched hands 
with overlapping 

fingers 

---1-- Renal defects 

·'r-- Limited hip abduction 

Rocker-bottom feet 

This newborn's low birth weight due to fetal growth restriction, microcephaly, ventricular septal defect, 

and closed fists with overlapping fingers are all classic physical examination features seen in trisomy 

18 (Edwards syndrome). Other findings include micrognathia, prominent occiput, rocker-bottom feet, 

and severe intellectual disability. 

After trisomy 21, trisomy 18 is the second most common autosomal trisomy observed in live births. The 

risk of trisomies increases with maternal age due to meiotic nondisjunction within maternal oocytes. 

Diagnosis is suspected based on prenatal ultrasonography, and karyotype (prenatal or postnatal) confirms 

the diagnosis. Approximately 95% of trisomy 18 patients die during their first year of life, most commonly 

due to cardiac failure from congenital heart disease or respiratory failure from hypoventilation or aspiration. 

(Choice A) A cat-like cry is seen in cri-du-chat (5p deletion) syndrome. Infants with this syndrome may 

also have microcephaly; however, a characteristic protruding metopic suture is present. Other 

manifestations are hypotonia, short stature, hypertelorism, wide and flat nasal bridge, and intellectual 

disability. 

(Choices B and D) Cutis aplasia (absence of epidermis over the skull) and microphthalmia are both 

classically seen in trisomy 13 (Patau syndrome). This condition is also associated with other midline 

defects, including holoprosencephaly and omphalocele. Closed fists with overlapping fingers are not seen. 

(Choice E) A transverse palmar crease can be a normal variant but is also strongly associated with 

trisomy 21 (Down syndrome). Infants with Down syndrome also have hypotonia, upward and slanted 

palpebral fissures, epicanthal folds, Brushfield spots, cardiac malformations, and intestinal atresia. 

(Choice F) A webbed neck is a classic feature of Turner syndrome (45,XO). Other features include a low 

hairline, broad chest with widely spaced nipples, cubitus valgus, and short stature. 

Educational objective: 

Infants with Edwards syndrome (trisomy 18) commonly have microcephaly, prominent occiput, fetal growth 

restriction, and micrognathia, as well as closed fists with overlapping digits and rocker-bottom feet. The 

mortality rate in the first year of life approaches 95%. 

References 

• Trisomy 18: review of the clinical, etiologic, prognostic, and ethical aspects. 

• Anatomy of trisomy 18. 
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An 18-month-old boy is brought to the office due to developmental concerns. His parents have noticed that 

he does not walk independently, which worries them because his older brother began walking at age 12 

months. The patient holds on to furniture while standing and steps sideways to move around. He can 

speak in 2- to 3-word sentences and follow simple commands. The patient can also build a tower of 6 

cubes, drink from a straw, and feed himself table foods. Height, weight, and head circumference track at 

the 20th percentile, similar to prior visits. During physical examination, he uses his hands to push on his 

legs while getting up and seems to have pain when doing so. Which of the following is the best next step in 

evaluation of this patient? 

O A. Brain imaging (0%) 

✓O B. Creatine kinase level (88%) 

O C.Karyotype analysis (7%) 

0 D.Reassurance only (2%) 

O E.Serum TSH level (0%) 
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This patient has early signs of Duchenne muscular dystrophy (DMD), an X-linked recessive disorder that 

causes markedly reduced or absent dystrophin in muscle fibers. It is the most common muscular 

dystrophy in children and is characterized by severe, progressive muscle weakness. 

Typical presentation involves a toddler who has gross motor delay but demonstrates normal fine motor 

and language skills (as seen in this patient). Patients with DMD usually do not walk independently until 

age >18 months and often have difficulty running, jumping, and climbing stairs. Frequent falls and fatigue 

with activity are common. 

Gower sign, in which patients push their hands on their legs to assist in standing, is typically present from 

an early age due to proximal lower extremity muscle weakness and atrophy. By early childhood, calf 

enlargement due to muscle replacement by fat (ie, pseudohypertrophy) also develops. Progressive 

weakness leads to joint contractures, and most patients are wheelchair-dependent by adolescence. 

A creatine kinase level is the initial screening tool used to assess for myopathy and is markedly elevated 

in children with DMD. As the disease progresses, the creatine kinase level drops as more muscle is 

replaced by fat and fibrosis. Dystrophin gene mutation on genetic analysis is diagnostic. 

(Choice A) Brain imaging should be considered in patients with signs of cerebral palsy (eg, hypertonicity) 

or a neurodegenerative disorder (eg, global developmental delay). This patient's Gower sign and isolated 

gross motor delay are concerning for muscle pathology. 

(Choice C) Karyotype analysis detects Down syndrome, which often causes motor delay. However, 

patients also typically have language delay and dysmorphic features (eg, epicanthal folds, single palmar 

crease). In addition, Gower sign would not be expected. 

(Choice D) Reassurance is inappropriate for any child who cannot walk independently by age 18 months, 

particularly when Gower sign is present. 

(Choice E) An elevated TSH level suggests hypothyroidism, which can present with developmental delay, 

weakness, and decreased height velocity. In contrast, this patient's height has been tracking consistently 

along the 20th percentile. 

Educational objective: 

Duchenne muscular dystrophy presents with gross motor delay (eg, delayed independent walking), Gower 

sign, and progressive muscle weakness. Initial screening reveals elevated creatine kinase, and genetic 

analysis typically confirms the diagnosis. 
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A 22-year-old primigravida at 34 weeks gestation is brought to the emergency department by ambulance 

for sudden loss of consciousness followed by generalized shaking. The paramedics started an intravenous 

magnesium sulfate bolus, which was running wide open when the patient arrived at the hospital. She says 

she is very tired and has blurry vision and a headache. The patient also has muscle pain and sore joints 

and is not able to move her right arm. Blood pressure is 145/98 mm Hg, pulse is 112/min, and respirations 

are 16/min. The patient holds the right arm adducted and internally rotated. Examination shows loss of 

external rotation of the right arm but no sensory deficits. Deep tendon reflexes are 2+ bilaterally, and 

handgrip and wrist strength is preserved on both sides. Urinalysis shows 3+ protein. Which of the 

following is the most likely cause of this patient's arm weakness? 

O A. Anterior shoulder dislocation (24%) 

O B. Magnesium toxicity (5%) 

✓O C.Posterior shoulder dislocation (50%) 

O D. Postictal {Todd) paralysis (17%) 

O E. Radial nerve compression (1 %) 
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This pregnant patient has hypertension, proteinuria, and a generalized tonic-clonic seizure, findings 

consistent with eclampsia. Violent muscle contractions, as seen in a seizure or electrocution injury, are a 

common cause of posterior shoulder dislocation. 

In a posterior dislocation, the arm is typically held in adduction and internal rotation, with impaired 

external rotation, visible flattening of the anterior aspect of the shoulder, and prominence of the coracoid 

process. Radiographic findings may include: 

• Loss of the normal overlap between the humeral head and the glenoid; a normal shoulder x-ray with 

normal overlap is given for comparison 

• Internal rotation of the humeral head, which causes a circular appearance {light bulb sign) on anterior 

views 

• Widened joint space >6 mm (rim sign) or 2 parallel cortical bone lines on the medial aspect of the 

humeral head (trough line sign) 

Potential complications include fractures of the proximal humerus, labral injuries, and tears to the rotator 

cuff system. Most posterior dislocations are managed with closed reduction. 

(Choice A) Anterior dislocation is the most common form of shoulder dislocation and is usually caused by 

a direct blow or fall on an outstretched arm. In anterior dislocations, the patient holds the arm slightly 

abducted and externally rotated. 

(Choice B) Common adverse effects of magnesium sulfate include headache, nausea, fatigue, and 

diaphoresis. Signs of magnesium toxicity include somnolence, loss of deep tendon reflexes, and 

respiratory depression but not focal weakness. This patient's reflexes are normal. 

(Choice D) Todd paralysis refers to transient unilateral weakness following a tonic-clonic seizure that 

usually spontaneously resolves. Adduction and internal rotation of the arm are not seen. 

(Choice E) Radial nerve compression from trauma can occasionally be seen in shoulder dislocations but 

most commonly occurs in the forearm. It often results in hand weakness and decreased handgrip, which 

are not seen in this patient. 

Educational objective: 

Violent muscle contractions (eg, seizure, electrocution injury) can cause posterior shoulder dislocation. On 

examination, the arm is held in adduction and internal rotation, with flattening of the anterior aspect of the 

shoulder. X-rays show loss of the normal relation between the humeral head and glenoid and internal 

rotation of the humeral head. Most posterior dislocations are managed with closed reduction. 
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