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Question # 1

A 23-year-old woman with asthma is brought to the emergency department because of shortness of
breath and wheezing for 20 minutes. She is unable to speak more than a few words at a time. Her pulse
is 116/min and respirations are 28/min. Pulse oximetry on room air shows an oxygen saturation of 92%.
Examination of the lungs shows decreased breath sounds and scattered end-expiratory wheezing over all
lung fields. Treatment with high-dose continuous inhaled albuterol is begun. This patient is at increased
risk for which of the following adverse effects?

Answer Image

A || Miosis

B || Hypoglycemia

C || Hypokalemia

D || Sedation

E || Urinary frequency

F || Bradycardia
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Hint

Albuterol is a f2-agonist. At typical doses (e.g., from a metered-dose inhaler), albuterol does not
typically have systemic effects. However, use of continuous inhaled albuterol for long periods of time
can result in B2-mediated adverse effects.

https://t.me/USMLEAmboss


https://t.me/USMLEAmboss
https://t.me/USMLEAmboss

Correct Answer

A - Miosis

Explanation Why

B2 agonists cause ciliary muscle relaxation in the eye, which leads to mydriasis, not miosis. The
administration of B2 agonists is especially contraindicated in patients with narrow-angle glaucoma.

B - Hypoglycemia

Explanation Why

B2 agonists have a multifactorial effect on glucose homeostasis by stimulating liver glycogenolysis
and pancreatic insulin secretion, and thereby promoting hypoglycemia. However, because there is a
simultaneous release of pancreatic glucagon and a decrease in insulin sensitivity, the net effect of
B2-mediated stimulation is hyperglycemia.

Explanation But

Other adverse effects of continuous albuterol therapy include hypomagnesemia, hypophosphatemia,
and increases in heart rate.

Explanation Why

Hypokalemia is a common adverse effect of continuous albuterol therapy. It is caused by 2-agonist

stimulation of the Na'/K "-ATPase, which leads to an intracellular K" shift. Additionally,
B2-mediated stimulation of the liver elevates cAMP levels, thereby increasing glycogenolysis and

hyperglycemia. Hyperglycemia stimulates insulin secretion, which also activates the Na'/K"-ATPase

and further potentiates the intracellular K" shift. Hypokalemia can cause EKG changes, such as T
wave flattening, ST depression, and U waves.
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D - Sedation

Explanation Why

B2 agonists often cause irritability, anxiety, and tremor, not sedation, through their effects on the
central nervous system and skeletal muscle.

E - Urinary frequency

Explanation Why

B-mediated stimulation of the bladder causes relaxation of the detrusor muscle. This effect delays the
need for micturition and results in decreased urinary frequency.

F - Bradycardia

Explanation Why

B2 agonists cause tachycardia, not bradycardia, through a combination of direct f1-mediated cardiac
stimulation and reflex tachycardia following 2-mediated peripheral vasodilation. Accordingly, 2
agonists should be used with caution in patients with known cardiovascular disease (e.g.,
hypertension, heart failure) because they can induce life-threatening ventricular arrhythmias.
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Question # 2

A 44-year-old man comes to the physician because of a 5-month history of persistent cough productive
of thick, yellow sputum and worsening shortness of breath. One year ago, he had similar symptoms that
lasted 4 months. He has smoked two packs of cigarettes daily for the past 20 years. Physical
examination shows scattered expiratory wheezing and rhonchi throughout both lung fields. Microscopic
examination of a lung biopsy specimen is most likely to show which of the following findings?

Answer Image

A || Increased ciliated epithelial cells

B || Decreased alveolar macrophages

C || Increased club cells

D || Decreased smooth muscle cells

E || Increased goblet cells

F Increased enterochromaffin cells
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Hint

This patient has a significant smoking history and presents with symptoms consistent with chronic
bronchitis (productive cough for at least 3 months each year for two consecutive years).
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Correct Answer

A - Increased ciliated epithelial cells

Explanation Why

The number of ciliated epithelial cells is decreased rather than increased in patients with chronic
bronchitis. Chronic exposure to tobacco smoke initially results in metaplasia of ciliated epithelium,
which is then replaced with stratified squamous epithelium. The decreased number of ciliated cells
impairs mucociliary transport, contributing to the development of chronic bronchitis.

B - Decreased alveolar macrophages

Explanation Why

In chronic bronchitis, the number of alveolar macrophages is increased rather than decreased.
Chronic exposure to tobacco smoke causes proliferation and activation of macrophages, which
release inflammatory mediators and proteases that damage lung parenchyma and contribute to
chronic inflammation.

C - Increased club cells

Explanation Why

Club cells are found in the ciliated epithelium of bronchioles and secrete glycosaminoglycans and
lysozymes, which help to break down mucus and maintain the integrity of the bronchial lining. In
chronic bronchitis, the number of club cells is decreased rather than increased.
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D - Decreased smooth muscle cells

Explanation Why

In chronic bronchitis, the number of smooth muscle cells is increased rather than decreased. Chronic
exposure to tobacco smoke causes smooth muscle cells to produce inflammatory cytokines,
proteases, and growth factors. This leads to increased proliferation of smooth muscle cells and
remodeling of small airways and vasculature, contributing to the development of pulmonary
hypertension in patients with COPD.

Explanation Why

Increased goblet cell proliferation, mucus hypersecretion, and impaired ciliary function are
characteristic findings in chronic bronchitis, a subtype of COPD that this patient likely has.
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Submucosal goblet cell hyperplasia results from chronic tobacco smoke exposure and can be
quantified histologically using the Reid index; a ratio > 0.5 is consistent with chronic bronchitis.

F - Increased enterochromaffin cells

Explanation Why

Kulchitsky cells are neuroendocrine bronchial cells associated with small cell lung cancer. This
patient's smoking history increases his risk for lung cancer, and chronic cough in a smoker should
always raise suspicion of malignancy. However, he has no evidence of hemoptysis, weight loss, or
other constitutional symptoms that are suggestive of cancer.
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Question # 3

A 61-year-old woman comes to the physician because of a 5-day history of fever, headache, coughing,
and thick nasal discharge. She had a sore throat and nasal congestion the week before that had initially
improved. Her temperature is 38.1°C (100.6°F). Physical exam shows purulent nasal drainage and
tenderness to percussion over the frontal sinuses. The nasal turbinates are erythematous and mildly
swollen. Which of the following describes the microbiological properties of the most likely causal

organism?
Answer Image
A Gram-negative, oxidase-positive, maltose-
nonfermenting diplococci
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C Gram-negative, lactose-nonfermenting,
blue-green pigment-producing bacilli
D Gram-negative, encapsulated, lactose-
fermenting bacilli
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Answer

Gram-positive, coagulase-positive,
clustered cocci
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Gram-positive, anaerobic, non-acid fast
branching filamentous bacilli
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Hint

The patient's fever, frontal headache, and purulent nasal discharge following an initial episode of
symptoms suggestive of a viral upper respiratory infection indicates acute bacterial rhinosinusitis.
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Correct Answer

A - Gram-negative, oxidase-positive, maltose-nonfermenting diplococci

Explanation Why

Moraxella catarrhalis (gram-negative, oxidase-positive, maltose-nonfermenting diplococci) is a
relatively common cause of acute otitis media and the third most common cause of bacterial
rhinosinusitis. Neisseria gonorrhoeae is also a gram-negative, oxidase-positive, maltose-
nonfermenting diplococci. However, it is not a cause of acute rhinosinusitis.

Image
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Explanation But

The second most common cause of bacterial rhinosinusitis is nontypeable Haemophilus influenzae.
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Together, Streptococcus pneumoniae and Haemophilus influenzae account for ~ 75% of all cases.

Explanation Why

Streptococcus pneumoniae (gram-positive, optochin-sensitive, lancet-shaped diplococci) is the most
common cause of bacterial rhinosinusitis. A viral upper respiratory infection, as this woman likely
had the week prior, is the most common predisposing factor to the development of bacterial
rhinosinusitis.

C-

Gram-negative, lactose-nonfermenting, blue-green pigment-producing bacilli

Explanation Why

Pseudomonas aeruginosa (gram-negative, lactose-nonfermenting, blue-green pigment-producing
bacilli) is a common cause of nosocomial UTIs and pneumonia. It can cause a nosocomial
rhinosinusitis in immunocompromised patients or those with nasal tubes (i.e. nasogastric tube), but
this woman does not have any of those predisposing factors.

D - Gram-negative, encapsulated, lactose-fermenting bacilli

Explanation Why

Klebsiella pneumoniae (gram-negative, encapsulated, lactose-fermenting bacilli) can, in certain
circumstances, cause a nosocomial bacterial rhinosinusitis. However, this patient has not been to the
hospital recently. Additionally, K. pneumoniae is more typically the cause of nosocomial UTIs and

pneumonia.
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E - Gram-positive, coagulase-positive, clustered cocci
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Explanation Why

Staphylococcus aureus (gram-positive, coagulase-positive cocci found in clusters) is detectable in the
nostrils of about 30% of the healthy population, but is a rare cause of bacterial rhinosinusitis. S.
aureus is a common cause of skin infections (e.g. cellulitis, impetigo, abscess).

F - Gram-positive, anaerobic, non-acid fast branching filamentous bacilli

Explanation Why

Actinomyces israelii (gram-positive, anaerobic, non-acid fast branching filaments) is a natural
bacteria of the oral cavity that causes abscess formation after tooth extraction, dental caries, or
maxillofacial trauma. This type of bacteria does not cause acute bacterial rhinosinusitis.
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Question # 4

A male newborn born at 27 weeks' gestation is evaluated for rapid breathing and hypoxia shortly after
birth. His mother had no prenatal care. Cardiopulmonary examination shows normal heart sounds,
intercostal retractions, and nasal flaring. An x-ray of the chest shows low lung volumes, air
bronchograms, and diffuse ground-glass opacities. He is started on nasal continuous positive airway
pressure. Further evaluation of this patient is most likely to show which of the following findings?

Answer Image

Bilateral pleural effusions on lung

A
ultrasound

B Corkscrew-shaped organisms on
umbilical cord culture

C Hyaline membranes lining the alveoli on
lung biopsy

D Meconium-stained fluid on deep
suctioning
Patent ductus arteriosus on

E .
echocardiography
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Hint

This premature newborn presents with hypoxia, air bronchograms, and diffuse ground-glass opacities,
which is consistent with neonatal respiratory distress syndrome (NRDS).
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Correct Answer

A - Bilateral pleural effusions on lung ultrasound

Explanation Why

Bilateral pleural effusions on lung ultrasound are rarely seen in newborns with NRDS. The presence
of pleural effusions is a helpful way to distinguish NRDS from early neonatal pneumonia because
both processes may show alveolar densities with air bronchograms on chest x-ray. Other causes of
pleural effusions in the newborn include congestive heart failure (e.g., due to congenital heart
defects), meconium aspiration syndrome, and hydrops fetalis (e.g., hemolytic disease of the
newborn).

B - Corkscrew-shaped organisms on umbilical cord culture

Explanation But

Early features of congenital syphilis that may develop within the first months are mucopurulent or
blood-stained nasal discharge, hepatosplenomegaly, skin lesions (petechiae), and bone abnormalities.

Explanation Why

Corkscrew-shaped organisms on umbilical cord culture would be suggestive of congenital syphilis
due to a Treponema pallidum infection. This newborn's mother had no prenatal care, which increases
his risk of congenital infections. However, it is an unlikely cause of his presentation; congenital
syphilis is most commonly asymptomatic at birth, or results in stillbirth and/or hydrops fetalis.
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Explanation Why

Hyaline membranes lining the alveoli on lung biopsy is characteristic of NRDS, which results from
surfactant deficiency and is the most common cause of death in premature infants. Surfactant
deficiency causes increased alveolar surface tension and a subsequent decrease in lung expansion,
leading to alveolar collapse, atelectasis, hypoxemia, and hypercapnia. This patient's chest x-ray
shows classic findings of NRDS, including low lung volumes, air bronchograms, and diffuse ground-
glass opacities.

D - Meconium-stained fluid on deep suctioning

Explanation Why

Meconium-stained fluid on deep suctioning is characteristic of meconium aspiration syndrome
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(MAS). Although respiratory distress and hypoxia are clinical features of MAS, it is unlikely in this
premature newborn, as MAS usually develops in term infants, rather than preterm infants. In
addition, chest x-ray would show asymmetric, patchy opacities and pleural effusions, which is
inconsistent with this patient's findings.

E - Patent ductus arteriosus on echocardiography

Explanation Why

A patent ductus arteriosus on echocardiography is highly unlikely in this patient with no evidence of
a heart murmur (e.g., continuous machinery murmur) on physical examination. Furthermore, the
characteristic findings of prominent pulmonary artery and aortic knob along the upper left heart
border are lacking on this patient's chest x-ray.
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Question # 5

Two days after undergoing left hemicolectomy for a colonic mass, a 62-year-old man develops shortness
of breath. His temperature is 38.1°C (100.6°F), pulse is 80/min, respirations are 22/min, and blood

pressure is 120/78 mm Hg. Pulse oximetry on room air shows an oxygen saturation of 88%.

Cardiopulmonary examination shows decreased breath sounds and decreased fremitus at both lung

bases. Arterial blood gas analysis on room air shows:

pH 7.35

PaO2 || 70 mm Hg

PCO2 || 40 mm Hg

An x-ray of the chest shows a collapse of the bases of both lungs. Which of the following is the most

likely underlying mechanism of this patient's hypoxemia?

Answer

Image

A || Increased anatomic dead space

B || Decreased hemoglobin oxygen-binding capacity

C Increased tidal volume

D || Decreased ratio of ventilated alveoli

E | Increased rate of oxygen consumption
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Answer

Image

Decreased chest wall compliance
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Hint

This patient's dyspnea and decreased bilateral fremitus in the postoperative period combined with an
elevated A-a gradient is concerning for bibasilar atelectasis, which is confirmed with a chest x-ray
showing collapsed lung.
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Correct Answer

A - Increased anatomic dead space

Explanation Why

Anatomic dead space refers to the proportion of the airway that does not participate in gas exchange
(e.g., nasopharynx, trachea, etc). Anatomic dead space is not affected by atelectasis and would not
explain this patient's hypoxemia.

B - Decreased hemoglobin oxygen-binding capacity

Explanation Why

A decreased hemoglobin oxygen-binding capacity (e.g., due to carbon monoxide poisoning or
methemoglobinemia) can cause hypoxemia. However, atelectasis does not affect hemoglobin
oxygen-binding capacity.

C - Increased tidal volume

Explanation Why

Increased tidal volume would result in increased ventilation and improved oxygenation, rather than
hypoxemia, as seen in this patient. Exercises to increase tidal volume (e.g., using an incentive
spirometer) are commonly used to prevent and correct atelectasis.
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Explanation Why

In patients with bibasilar atelectasis, collapsed alveoli are unable to participate in gas exchange,
allowing venous blood to pass into the arterial circulation without becoming oxygenated, which
results in a right-to-left shunt. The alveolar-arterial gradient is increased because of the ventilation-
perfusion mismatch.

E - Increased rate of oxygen consumption

Explanation Why

The rate of oxygen consumption is increased in states of high-energy expenditure (e.g., exercise,
severe illness, sepsis) and usually leads to a compensatory increase in ventilation (e.g., increase in
respiratory rate and/or tidal volume) to prevent hypoxemia. This patient does not have any history to
suggest increased oxygen consumption.

F - Decreased chest wall compliance

Explanation Why

Decreased chest wall compliance (e.g., due to scoliosis, respiratory muscle paralysis, trauma, or
frailty) can lead to hypoxemia as a result of impaired ventilation and may occur parallel to
atelectasis. However, hypercapnia would also be expected.
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Question # 6

A 3900-g (8.6-1b) male infant is delivered at 39 weeks' gestation via spontaneous vaginal delivery.
Pregnancy and delivery were uncomplicated but a prenatal ultrasound at 20 weeks showed a defect in
the pleuroperitoneal membrane. Further evaluation of this patient is most likely to show which of the
following findings?

Answer

A || Gastric fundus in the thorax

B || Pancreatic ring around the duodenum

C || Small and cystic kidneys

D || Hypertrophy of the gastric pylorus

E || Cystic masses in the mediastinum

F || Large bowel in the inguinal canal
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Correct Answer

Image

Explanation Why

A defect in the pleuroperitoneal membrane during fetal development can lead to congenital
diaphragmatic hernia in the newborn. Because the liver protects the right hemidiaphragm,
diaphragmatic hernias most commonly occur on the left side, resulting in displacement of the gastric
fundus in the thorax. Congenital diaphragmatic hernias typically present with respiratory distress at
birth, due to displacement of abdominal organs into the thorax and disruption of normal lung
development.
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B - Pancreatic ring around the duodenum

Explanation Why

A ring of pancreatic tissue surrounding the duodenum is characteristic of an annular pancreas, which
occurs due to impaired fusion of the ventral and dorsal bud of the pancreas during foregut rotation.
The pleuroperitoneal membrane is not involved in pancreatic development.

C - Small and cystic kidneys

Explanation Why

Small and cystic kidneys are characteristic of multicystic dysplastic kidneys. Kidney development is
not affected by the pleuroperitoneal membrane.

D - Hypertrophy of the gastric pylorus

Explanation Why

Hypertrophy of the gastric pylorus is characteristic of pyloric stenosis, which typically manifests 2—6
weeks after birth with nonbilious, projectile vomiting. Risk factors for pyloric stenosis include
smoking during pregnancy and macrolide use, but it is not associated with a defect in the
pleuroperitoneal membrane.

E - Cystic masses in the mediastinum

Explanation Why

Cystic masses in the mediastinum are characteristic of bronchogenic cysts, which are caused by

https://t.me/USMLEAmboss


https://t.me/USMLEAmboss
https://t.me/USMLEAmboss

abnormal budding of the foregut during embryonic development. The pleuroperitoneal membranes
are not involved in pulmonary development.

F - Large bowel in the inguinal canal

Explanation Why

The presence of large bowel in the inguinal canal is characteristic of an indirect inguinal hernia.
Congenital inguinal hernias are caused by incomplete closure of the processus vaginalis and are not
related to the pleuroperitoneal membrane.
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Question # 7

A 69-year-old man is brought to the emergency department by his wife because of fever, cough,
diarrhea, and confusion for 2 days. He recently returned from a cruise to the Caribbean. He has a history
of chronic obstructive pulmonary disease. He has smoked one pack of cigarettes daily for 40 years. His
temperature is 39.1°C (102.4°F), pulse is 83/min, and blood pressure is 111/65 mm Hg. He is confused
and oriented only to person. Physical examination shows coarse crackles throughout both lung fields.
His serum sodium concentration is 125 mEq/L. Culture of the most likely causal organism would require

which of the following mediums?

Answer

Image

A || Charcoal yeast extract agar

LIEGEND

&

B || MacConkey agar

C || Eosin-methylene blue agar

D || Chocolate agar

E || Mannitol salt agar

F || Eaton agar
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Hint

This patient's risk factors (age, recent travel on a cruise ship, history of smoking, and chronic obstructive
pulmonary disease) and symptoms (fever, relative bradycardia, nonproductive cough, diarrhea,
confusion, hyponatremia) are characteristic of Legionnaires' disease, which is caused by Legionella

pneumophila.
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Correct Answer

Image

LIEGEND

Explanation But

Fluoroquinolones (e.g., levofloxacin) are the first-line treatment for Legionella infection.

Explanation Why

Charcoal yeast extract agar (buffered with cysteine and iron) is the medium used to culture and
identify Legionella pneumophila, the likely cause of this patient's symptoms. Urinary antigen tests
and polymerase chain reaction are additional methods of identifying the L. pneumophila pathogen.
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B - MacConkey agar

Explanation Why

MacConkey agar is used to identify Klebsiella pneumoniae, Enterobacter, Serratia, and E. coli.
While these pathogens, especially Klebsiella, can cause nosocomial pneumonia infections,
pulmonary symptoms would not be seen in conjunction with diarrhea and hyponatremia.

C - Eosin-methylene blue agar

Explanation Why

Eosin-methylene blue agar is used to identify Escherichia coli. While E. coli infection can manifest
with diarrhea, it does not typically cause the respiratory symptoms seen in this patient.

D - Chocolate agar

Explanation Why

Chocolate agar is a medium used to culture and identify Haemophilus influenzae, which is incapable
of hemolysis on its own and thus requires blood components for its growth. Haemophilus influenzae
can cause pneumonia, but diarrhea and hyponatremia are not common features of H. influenza
infection. Moreover, H. influenza infection has become rare since vaccination became routine.

E - Mannitol salt agar

Explanation Why

Mannitol salt agar is used to culture gram-positive bacteria, specifically Staphvlococcus species.
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While S. aureus can cause pneumonia, it most commonly manifests as a bacterial superinfection
following viral influenza infection. Diarrhea and hyponatremia are not common features of infection
with S. aureus.

F - Eaton agar

Explanation Why

Eaton agar is used to identify Mycoplasma pneumoniae, which can cause an autoimmune hemolytic
anemia (cold agglutinin disease) and atypical pneumonia. However, diarrhea and hyponatremia are
not common features of M. pneumoniae infection.
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Question # 8

A 3-year-old girl is brought to the physician by her parents because of a barking cough, a raspy voice,
and noisy breathing for the last 3 days. Five days ago, she had a low-grade fever and runny nose. She
attends daycare. Her immunizations are up-to-date. Her temperature is 37.8°C (100°F) and respirations
are 33/min. Physical examination shows supraclavicular retractions. There is a high-pitched sound
present on inspiration. Examination of the throat shows erythema without exudates. Which of the
following is the most likely location of the anatomic narrowing causing this patient's symptoms?

Answer Image

A || Supraglottic larynx

B || Distal trachea

C || Pharynx

D || Epiglottis

E || Subglottic larynx

F Bronchioles
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Hint

A chest x-ray of this patient would most likely reveal a steeple sign.
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Correct Answer

A - Supraglottic larynx

Explanation Why

Narrowing of the supraglottic larynx in children is typically due to laryngomalacia, which is
characterized by excessive flaccidity and collapse of the supraglottic cartilage during inspiration that
worsens in the supine position, during crying and/or feeding. Although children can also present with
inspiratory stridor, barking cough and signs of upper respiratory tract infection would not be
expected. Also, laryngomalacia typically manifests within the first 2 months of life.

B - Distal trachea

Explanation Why

Narrowing of the distal trachea (e.g., due to a vascular ring) can also present with inspiratory stridor.
The trachea is composed of horse-shoe shaped cartilage rings, which allow the lumen of the trachea
to expand if mucosal swelling occurs. However, tracheal compression usually results in severe
dyspnea and, in some cases, apnea and cyanosis, which are not present in this patient. Hoarseness
and a barking cough would not be expected. In addition, vascular rings most commonly manifest
within the first weeks of life.

C - Pharynx

Explanation Why

Inflammation of the pharynx (e.g., strep throat) typically presents with erythema and exudates of the
pharynx and tonsils. Patients primarily develop sore throat and dysphagia. Cervical
lymphadenopathy is also a typical finding. Hoarseness and barking cough do not occur.
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D - Epiglottis

Explanation Why

Inflammation of the epiglottis (e.g., as seen in epiglottitis) can also present with inspiratory stridor.
Edema of the small and flaccid epiglottic cartilage in children quickly results in drooling, sore throat,
dysphagia, and muffled voice, rather than hoarseness and a barking cough. Children with epiglottitis
typically have a toxic appearance (e.g., respiratory distress, cyanosis, inspiratory retractions,
restlessness) and are at high risk of developing respiratory distress.

Explanation Why

Croup, the most likely diagnosis in this patient, is characterized by inflammation and narrowing of
the subglottic part of the larynx (below the vocal folds). The cricoid cartilage ring of the subglottis
cannot expand. Given the small size and floppiness of the larynx and trachea in children, mucosal
swelling quickly causes hoarseness, barking cough, and inspiratory stridor.

F - Bronchioles

Explanation Why

Inflammation of the bronchioles (e.g., bronchiolitis) can also present with symptoms of upper
respiratory tract infection (e.g., low-grade fever, rhinorrhea, cough). Narrowing of the terminal
bronchioles due to edema and excessive mucus causes wheezing and crackles. Hoarseness and
inspiratory stridor do not occur. In addition, bronchiolitis most commonly affects children <2 years.
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Question # 9

A 23-year-old man is admitted to the intensive care unit with acute respiratory distress syndrome
(ARDS) due to influenza A. He has no history of serious illness and does not smoke. An x-ray of the
chest shows diffuse bilateral infiltrates. Two weeks later, his symptoms have improved. Pulmonary
examination on discharge shows inspiratory crackles at both lung bases. This patient is most likely to

develop which of the following long-term complication?

Answer

Image

A || Pulmonary embolism

B || Interstitial lung disease

C || Spontaneous pneumothorax

D || Panacinar emphysema

E Asthma
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Hint

Typical chest CT findings in this condition include ground-glass opacities and thickening of the
interlobular septa.
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Correct Answer

A - Pulmonary embolism

Explanation Why

Pulmonary embolism commonly develops in patients with ARDS during the hospitalization period.
It is primarily caused by immobilization, stasis of blood, and endothelial damage, which can activate
the coagulation cascade. However, pulmonary embolism is not considered a long-term complication
of ARDS.

Explanation Why

This patient with ARDS is at increased risk for interstitial lung disease. ARDS is characterized by
damage to capillaries and epithelial cells in the lungs, which causes exudation of protein-rich fluid
into the alveolar space and the formation of hyaline membranes. This results in diffuse alveolar
damage (DAD), which is repaired by proliferation of type Il pneumocytes and infiltration of
fibroblasts, ultimately leading to progressive interstitial fibrosis and restrictive lung disease.

C - Spontaneous pneumothorax

Explanation Why

latrogenic (not spontaneous) pneumothorax may occur acutely as a complication of mechanical
ventilation for the treatment of ARDS but would not be expected two weeks after treatment.
Secondary spontaneous pneumothorax occurs most commonly with obstructive lung disease (e.g.,
emphysema-predominant COPD).
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D - Panacinar emphysema

Explanation Why

Panacinar (panlobular) emphysema is associated with al-antitrypsin deficiency, which is
characterized by destruction of the entire acinus. al-antitrypsin deficiency usually affects the lower
lobes and results in increased pulmonary compliance and obstructive lung disease. It is not a
complication of ARDS.

E - Asthma

Explanation Why

Asthma is a reversible obstructive lung disease that is triggered by exposure to allergens, GERD,
cold air, and exercise. Auscultatory findings in patients with asthma typically include diffuse
wheezing rather than the bibasilar crackles seen here. Asthma is not a complication of ARDS.
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Question # 10

A 45-year-old man with a 5-year history worsening shortness of breath and cough comes to the

physician for a follow-up examination. He has never smoked. His pulse is 75/min, blood pressure is
130/65 mm Hg, and respirations are 25/min. Examination shows an increased anteroposterior diameter
of the chest. Diminished breath sounds and wheezing are heard on auscultation of the chest. An x-ray of
the chest shows widened intercostal spaces, a flattened diaphragm, and basilar-predominant bullous

changes of the lungs. This patient is at increased risk for which of the following complications?

Answer

Image

A || Hepatocellular carcinoma

B || Churg-Strauss syndrome

C || Pulmonary fibrosis

D || Bronchogenic carcinoma

E Bronchiolitis obliterans
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Hint

This patient presents with worsening dyspnea and signs of emphysema (barrel chest, diminished breath
sounds, lung hyperinflation). The most likely diagnosis is alpha-1-antitrypsin deficiency (AAT
deficiency), given his young age (< 50 years), lack of smoking history, and x-ray showing evidence of
panlobular emphysema (bilateral, basilar hyperlucency) as opposed to centrilobular emphysema
(predominantly affects the upper lobes). This early-onset emphysema is caused by excessive breakdown
of elastin because protease activity in the lungs cannot be neutralized.
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Correct Answer

Explanation Why

Chronic, toxic accumulation of misfolded alpha-1-antitrypsin (AAT) protein in hepatic tissue causes
significant liver damage and cirrhosis, which can progress to HCC. The risk for HCC remains
elevated even in the absence of cirrhosis. Liver disease occurs in about 40% of patients with AAT

deficiency.

B - Churg-Strauss syndrome

Explanation Why

Churg-Strauss syndrome is a small-vessel, ANCA-positive vasculitis associated with antibodies
directed against either myeloperoxidase (MPO-ANCA) or proteinase-3 (PR3-ANCA). Because
alpha-1 antitrypsin (AAT) inhibits PR3 activity, current hypotheses suggest that the lack of AAT
leads to excessive PR3-mediated tissue destruction, and in turn, is more likely to induce an
autoimmune response. However, there is currently no evidence to support an increased risk of
developing ANCA-positive vasculitis in AAT-deficient individuals.

C - Pulmonary fibrosis

Explanation Why

Pulmonary fibrosis (IPF) is an interstitial lung disease that is most commonly idiopathic in origin.
Occupational hazards (e.g., silicosis), chemotherapeutic agents (e.g., bleomycin), smoking, and
infectious diseases (e.g., tuberculosis) significantly increase the risk of progressing to irreversible
fibrosis. However, AAT deficiency is not associated with an increased risk of IPF.
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D - Bronchogenic carcinoma

Explanation Why

AAT deficiency does not lead to higher rates of lung cancer. While some case studies have suggested
that AAT deficiency could be associated with a higher risk of lung cancer, there is no high-quality
evidence of such an association. The baseline risk of lung cancer in this non-smoking patient is thus
comparable to the general population.

E - Bronchiolitis obliterans

Explanation Why

Bronchiolitis obliterans, which occurs as a result of repeated cycles of inflammation and scarring in
the small airways, is typically due to inhalation of toxic fumes, graft-versus-host disease in lung
transplant patients, or chronic lung infections. However, AAT deficiency is not associated with an
increased risk of bronchiolitis obliterans.
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Question # 11

A 33-year-old woman comes to the physician because of a 3-week history of fatigue and worsening
shortness of breath on exertion. There is no family history of serious illness. She does not smoke. She
takes diethylpropion to control her appetite and, as a result, has had a 4.5-kg (10-1b) weight loss during

the past 5 months. She is 163 cm (5 ft 4 in) tall and weighs 115 kg (254 1b); BMI is 44 kg/mz. Her pulse

is 83/min, and blood pressure is 125/85 mm Hg. Cardiac examination shows a loud pulmonary

component of the S2. Abdominal examination shows no abnormalities. Which of the following is the

most likely underlying cause of this patient's shortness of breath?

Answer

Image

A || Hypertrophy of interventricular septum

B || Permanent enlargement of distal airspaces

C || Hyperplasia of pulmonary vascular walls

D || Blockade of the right bundle branch

E || Fibrosis of pulmonary interstitium

F || Calcification of the pulmonary valve
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Hint

This patient's symptoms are likely due to a catastrophic adverse effect of diethylpropion, a
sympathomimetic appetite suppressant. The accentuated pulmonary component of the second heart
sound is the key to diagnosing this patient's condition.
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Correct Answer

A - Hypertrophy of interventricular septum

Explanation Why

Hypertrophy of the interventricular septum is seen in hypertrophic obstructive cardiomyopathy.
While this condition can cause shortness of breath, it is characterized by an outflow obstruction in
the left ventricle, not the right ventricle. Thus, an aortic systolic ejection murmur or paradoxical split
S would be expected, not the loud pulmonary component of S seen in this patient. Furthermore,
neither an S4 expected of a noncompliant hypertrophied ventricle nor a family history of sudden
cardiac death in young relatives is present with this patient.

B - Permanent enlargement of distal airspaces

Explanation Why

Permanent enlargement of distal airspaces is seen in emphysema. While emphysema can cause
shortness of breath and may cause pulmonary hypertension, this patient does not have any
emphysema risk factors, such as extensive smoking history or signs of alpha 1 antitrypsin disease

(e.g., hepatomegaly).

Explanation Why

Hyperplasia and hypertrophy of pulmonary vascular walls is the underlying cause of pulmonary
arterial hypertension, which can result from toxicity caused by sympathomimetic appetite
suppressants and presents with dyspnea on exertion. This patient's heart sounds are typical of
pulmonary hypertension, which initially presents with a prominent S». Increased resistance of the
pulmonary vasculature in pulmonary arterial hypertension limits right ventricular cardiac output; as it
progresses, right ventricular failure can develop (e.g., cor pulmonale).
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D - Blockade of the right bundle branch

Explanation Why

Right bundle branch block (RBBB) is a cardiac conduction deficit that can cause a widely split S».
Although RBBB can manifest with dyspnea due to underlying diseases, it is typically asymptomatic.

E - Fibrosis of pulmonary interstitium

Explanation Why

Fibrosis of the pulmonary interstitium is seen in pulmonary fibrosis. While dyspnea and fatigue are
typical of this disease, a persistent dry cough would also be expected. Furthermore, unlike
bleomycin, methotrexate, and amiodarone, diethylpropion is not known to cause pulmonary fibrosis.

F - Calcification of the pulmonary valve

Explanation Why

Calcification of the pulmonary valve can cause pulmonary stenosis, resulting in fatigue, dyspnea, and
splitting of S». Calcification of the pulmonary valve is rare but can occur secondary to congenital
heart disease, carcinoid heart disease, or age-related changes. This patient is not in a high-risk age
group nor does she have any signs of congenital or carcinoid heart disease which would suggest
calcification.
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Question # 12

A 54-year-old woman comes to the emergency department because of sharp chest pain and shortness of
breath for 1 day. She has been coughing intermittently, which worsens the pain. She has osteoporosis,
for which she takes raloxifene. Arterial blood gas analysis on room air shows:

pH 7.52
PCO, 25 mm Hg
PO2 65 mm Hg

7 saturation || 92%

Physical examination is most likely to show which of the following findings?

Answer Image

A || Unilateral swelling of the leg

B || Increased anteroposterior diameter of the thorax
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Answer

Image

Grouped vesicles on the right hemithorax

Pericardial friction rub

Absent left radial pulse

Increased tactile fremitus
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Hint

Arterial blood gas analysis shows hypoxemia and respiratory alkalosis, probably due to hyperventilation
in the setting of hypoxemia.
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Correct Answer

Image

Explanation Why

Physical examination is most likely to show unilateral leg swelling, indicating deep vein thrombosis
(DVT). DVT is the most common cause of pulmonary embolism (PE), which typically presents with
sharp chest pain and shortness of breath, as seen here. In PE, occlusion of one or more of the
pulmonary arteries leads to a ventilation-perfusion mismatch, which results in an increased A-a
gradient and hypoxemia. In turn, hypoxemia leads to hyperventilation and subsequent respiratory
alkalosis (due to low PCO2 levels). Certain medications including raloxifene increase the risk of
DVT and PE.
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B - Increased anteroposterior diameter of the thorax

Image

Explanation Why

Increased anteroposterior diameter of the thorax (i.e., barrel chest) is typically seen in advanced
chronic obstructive pulmonary disease (COPD) due to air trapping and emphysema. COPD causes
respiratory acidosis due to CO2 retention, not respiratory alkalosis.

C - Grouped vesicles on the right hemithorax

Explanation Why

Grouped vesicles on the right hemithorax can be seen in patients with herpes zoster, which typically
presents with sharp chest pain. However, herpes zoster would not explain this patient's shortness of
breath, intermittent cough, and arterial blood gas changes.
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D - Pericardial friction rub

Explanation Why

Pericardial friction rub is a sign of pericarditis, which can present with sharp chest pain. However,
pericarditis is unlikely to cause arterial blood gas changes.

E - Absent left radial pulse

Explanation Why

An absent left radial pulse can be seen in cases of aortic dissection proximal to the subclavian artery.
Aortic dissection classically presents with sudden, severe chest or back pain. This condition can lead
to hypoperfusion and, subsequently, tissue hypoxia. Tissue hypoxia results in lactic acidosis, which
causes metabolic acidosis (pH < 7.35), not respiratory alkalosis.

F - Increased tactile fremitus

Explanation Why

Increased tactile fremitus indicates consolidation (e.g., due to lobar pneumonia), which can cause
hypoxemia, as seen in this patient. However, pneumonia is more likely to cause respiratory acidosis
(rather than alkalosis) due to inadequate alveolar ventilation, as alveoli are filled with inflammatory
exudate.
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Question # 13

A 61-year-old man comes to the physician because of a 9-month history of progressive shortness of
breath on exertion. Pulmonary examinations shows fine bibasilar end-inspiratory crackles. There is
digital clubbing. Pulmonary functions tests show an FEV1:FVC ratio of 97% and a total lung capacity of
70%. An x-ray of the chest shows small bilateral reticular opacities, predominantly in the lower lobes. A
photomicrograph of a specimen obtained on lung biopsy is shown. The patient most likely works in
which of the following fields?

A || Shipbuilding
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Answer

Aerospace manufacturing

Cattle farming

Sandblasting

Coal mining
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Hint

The patient presents with chronic, progressive dyspnea and shows a restrictive pattern of lung disease on
pulmonary function tests (normal to increased FEV1:FVC ratio, decreased TLC). The photomicrograph
of the lung biopsy specimen shows several dumbbell-shaped ferruginous bodies, which are collections
of iron and protein coating asbestos fibers.
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Correct Answer

Image

Explanation But

Calcified (ivory-white) or fibrous pleural plaques are pathognomonic of asbestosis.

Explanation Why

Shipbuilders might be exposed to asbestos, as it is a highly resilient material that is an optimal
insulator and was widely used before its dangers were known. Other patients at high risk for
occupational exposure to asbestos include construction workers (plumbing, roofing, insulation) and
firefighters (heat-resistant clothing). The incidence of asbestosis is dependent on cumulative
exposure. While asbestosis usually affects the lower lobes, other pneumoconioses (e.g., due to silica,
coal, beryllium) tend to affect the upper lobes of the lungs. The most commonly associated
malignancies of asbestosis are bronchogenic carcinoma, followed by mesothelioma.
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B - Aerospace manufacturing
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Explanation Why

Workers in aerospace manufacturing are often exposed to beryllium alloys, which can cause
berylliosis after high-grade exposure. Although berylliosis can present with a restrictive pattern on
pulmonary function tests, chest x-ray would show fine nodular opacities in the upper lung zones
rather than the lower lungs. Moreover, lung biopsy would reveal non-caseating granulomas similar to
those seen in sarcoidosis, not ferruginous bodies.
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C - Cattle farming

Explanation Why

Cattle farmers are chronically exposed to organic dust (e.g., from molds, animal proteins) and are at
risk for chronic hypersensitivity pneumonia, which is characterized by slowly progressive dyspnea,
bilateral crackles, and a restrictive pattern on pulmonary function tests, which is also seen here.
However, the chest x-ray would show ground-glass opacities with honeycombing (fibrotic changes)
and lung biopsy would reveal granulomatous inflammation with lymphocytes and polynuclear giant
cells, not ferruginous bodies.

D - Sandblasting

Explanation Why

Workers exposed to silica dust (e.g., in sandblasting, mining, casting metals) are at risk for silicosis,
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which usually presents with a mixed obstructive-restrictive pattern on pulmonary function tests. X-
ray findings in silicosis typically include hilar eggshell calcifications and nodular opacities in the
upper lobes rather than the lower lobes. After long-term exposure to silica dust, histopathological
examination of the lung typically shows silicotic nodules, which are composed of collagen fibers
surrounded by macrophages and lymphocytes, and, possibly, intra- or extracellular birefringent silica
particles.

E - Coal mining

Explanation Why

Coal miners are at increased risk of coal workers' pneumoconiosis, which is caused by chronic
occupational exposure to carbon dust. Although it can present with a restrictive pattern on pulmonary
function tests, the chest x-ray would show fine nodular opacities in the upper lung zones rather than
the lower lungs. Furthermore, lung biopsy would reveal macrophages laden with carbon, not
iron-coated asbestos fibers.
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Question # 14

A 59-year-old man comes to the physician because of a 1-year history of progressive shortness of breath
and nonproductive cough. Pulmonary examination shows bibasilar inspiratory crackles. An x-ray of the
chest shows multiple nodular opacities in the upper lobes and calcified hilar nodules. Pulmonary
functions tests show an FEV1:FVC ratio of 80% and a severely decreased diffusing capacity for carbon
monoxide. A biopsy specimen of a lung nodule shows weakly birefringent needles surrounded by
concentric layers of hyalinized collagen. The patient has most likely been exposed to which of the
following?

Answer Image

A || Beryllium

B || Crystalline silica

C || Moldy hay

D || Carbon dust

E Asbestos fibers
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Hint

The patient's worsening dyspnea, cough, and decreased DLCO raise suspicion for an interstitial lung
disease. The biopsy findings, together with the upper lobe nodular opacities and calcified hilar lymph
nodes, are characteristic of exposure to a substance classically associated with hard rock mining.
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Correct Answer

A - Beryllium

Explanation Why

Berylliosis is typically seen in patients working in high-tech sectors, such as the nuclear and
aerospace industries, where beryllium alloys are common. While berylliosis also affects the upper
lobes and would present similarly to this patient, histological analysis is characterized by the
presence of noncaseating granulomas and a reticular interstitial pattern on chest x-ray similar to that
of sarcoidosis.

Explanation But

Advanced silicosis patients are at particularly high risk for developing tuberculosis.
Explanation Why

This patient is suffering from chronic silicosis due to an occupational exposure to crystalline silica,
as evidenced by the pathognomic biopsy findings that are consistent with a silicotic nodule.
Radiographic abnormalities, such as diffuse ground glass or nodular opacities, can arise early in the
disease (typically the upper lobes). However, overt symptoms can take decades of exposure to
develop, which is consistent with this patient's advanced age.
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C - Moldy hay

Image

Explanation Why

Exposure to thermophilic actinomyces spores in moldy hay can lead to a type of hypersensitivity
pneumonitis, called Farmer's lung. This would also present with progressive dyspnea and chronic
cough, but histology would instead reveal granulomatous inflammation with lymphocytes and
polynuclear giant cells. Furthermore, chest x-ray would show ground-glass opacities with
honeycombing, and in some cases, emphysema.

D - Carbon dust

Explanation Why

Chronic exposure to carbon dust can result in Coal worker's pneumoconiosis. Similar to this patient's
condition, black lung results in small nodular opacities on chest x-ray, specifically in the upper lung
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fields. Histologic analysis, however, would instead show deposition of dark pigment in the interstitial
tissue and hilar lymph nodes due to carbon accumulation in alveolar macrophages.

E - Asbestos fibers

Explanation Why

Exposure to asbestos fibers can lead to development of asbestosis later in life. While asbestosis also
presents indolently with dyspnea and a chronic cough, the chest x-ray typically shows lower lobe
involvement and pathognomonic findings of supradiaphragmatic and pleural calcifications.
Diagnosis is aided by identification of the golden, beaded appearance of asbestos fibers in sputum,
which are coated with iron and ferritin (thus called ferruginous bodies) after being phagocytosed by

macrophages.
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Question # 15

A 54-year-old man comes to the emergency department because of a 3-week history of intermittent
swelling of his left arm and feeling of fullness in his head that is exacerbated by lying down and bending
over to tie his shoes. Physical examination shows left-sided facial edema and distention of superficial
veins in the neck and left chest wall. Which of the following is the most likely cause of this patient's
symptoms?

Answer Image

A || Right heart failure

B Cervical rib

C || Apical lung tumor

D || Subclavian steal syndrome
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Answer

Image

Mediastinal lymphoma
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Hint

This patient's symptoms of facial swelling, arm swelling, and distention of neck and chest wall veins is
concerning for brachiocephalic syndrome.
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Correct Answer

A - Right heart failure

Explanation Why

Right heart failure causes backward failure, leading to systemic venous congestion, increased central
venous pressure, jugular venous distension (JVD), and peripheral pitting edema. Although this
patient does have JVD and edema, the edema caused by right heart failure would be bilateral,
because the right heart receives venous blood from both sides of the body via the superior vena cava.
This patient has unilateral edema, suggesting that venous return is obstructed upstream from the
superior vena cava.

B - Cervical rib

Explanation Why

A cervical rib is usually asymptomatic but can cause lower brachial plexus palsy or compression of
the subclavian vessels, as in thoracic outlet syndrome. Compression of the left subclavian vein by a
cervical rib could explain this patient's left-sided unilateral arm swelling. However, it would not
explain his JVD or facial edema, since the jugular veins would still be able to drain venous blood
from his face and neck into the brachiocephalic vein and then into the superior vena cava without
obstruction.
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Image
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Explanation But

Pancoast tumors can also cause SVC syndrome and Horner syndrome.

Explanation Why

This patient likely has brachiocephalic syndrome due to a Pancoast tumor. Predominantly caused by
non-small cell lung cancer, these tumors are located in the superior sulcus of the lung, where
infiltration of nearby structures causes a recognizable constellation of symptoms. This patient's
unilateral facial swelling and head fullness are likely due to jugular venous congestion, while his
unilateral arm edema suggests subclavian venous congestion. These vessels merge at the
brachiocephalic vein, making it the most likely site of obstruction.
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D - Subclavian steal syndrome
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Explanation Why

Subclavian steal syndrome arises due to stenosis of a subclavian artery and manifests with ischemic
symptoms, e.g., pain and pallor, in the arm on the affected side. In some cases, neurologic symptoms
may occur, including lightheadedness caused by reversed blood flow in the ipsilateral vertebral
artery. Although this patient has symptoms affecting only one arm, edema and venous distention
indicate a venous rather than arterial obstruction. Moreover, he does not have any ischemic or
neurologic symptoms.

E - Mediastinal lymphoma

Explanation Why

Mediastinal lymphoma, most often Hodgkin lymphoma or primary mediastinal B-cell lymphoma,
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manifests with signs and symptoms of a mediastinal mass (e.g., chest pain, cough, and shortness of
breath), B symptoms, and cervical lymphadenopathy, none of which are present here. Mediastinal
lymphoma is most likely to occur in the anterior mediastinum, causing compression of the superior
vena cava (i.e., SVC syndrome). Since the SVC drains both the right and left brachiocephalic veins,
SVC syndrome involves bilateral symptoms, unlike the unilateral symptoms seen in this patient.
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Question # 16

A 69-year-old man comes to the physician because of a 4-month history of progressive fatigue, cough,
shortness of breath, and a 6.6-kg (14.5-1b) weight loss. For the past week, he has had blood-tinged
sputum. He is a retired demolition foreman. There is dullness to percussion and decreased breath sounds
over the left lung base. A CT scan of the chest shows a left-sided pleural effusion and circumferential
pleural thickening with calcifications on the left hemithorax. Pathologic examination of a biopsy
specimen of the thickened tissue is most likely to show which of the following findings?

Answer Image

Synaptophysin-positive dark blue cells
A || with hyperchromatic nuclei and scarce
cytoplasm

Calretinin-positive polygonal cells
with numerous long surface microvilli
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Answer

Napsin-positive cells in an acinar
C || growth pattern with intracytoplasmatic
mucin

Keratin-producing large polygonal
cells with intercellular bridges

Large polygonal cells with prominent
nucleoli and abundant pale cytoplasm
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Hint

This man, whose former occupation carries a high risk of chronic inhalational exposure to asbestos,
presents with weight loss, dyspnea, cough with hemoptysis, and circumferential pleural thickening on
CT scan. The occupational history, symptoms, and findings are highly suggestive of malignant pleural
mesothelioma.
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Correct Answer

A -

Synaptophysin-positive dark blue cells with hyperchromatic nuclei and scarce
cytoplasm
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Explanation Why

These findings describe Kulchitsky cells, which are characteristic of small cell lung carcinoma.
Synaptoph