
A 27-year-old primigravida at 8 weeks gestation is found to have a thyroid nodule during her initial 

prenatal visit. She has fatigue and frequent nausea with vomiting. The patient has no heat or cold 

intolerance and no skin changes. She has no dysphagia to solids or liquids, although she has been 

eating more carbohydrates since becoming pregnant. Medical history is otherwise not significant. 

The patient does not use tobacco, alcohol, or illicit drugs. Temperature is 36.7 C (98.1 F), blood 

pressure is 110/70 mm Hg, pulse is 86/min, and respirations are 18/min. Physical examination 

shows a small, 1.5-cm nodule in her right thyroid gland. Pelvic examination reveals a slightly 

enlarged uterus consistent with 8 weeks gestation. Serum TSH is normal. Ultrasound of her thyroid 

reveals a 1.5-cm hypoechoic nodule in her right thyroid lobe with irregular margins, internal 

microcalcifications, and internal vascularity. Which of the following is the next most appropriate step 

in management of this patient? 

✓O A. Fine-needle aspiration biopsy (81 % ) 

0 B.MRI of the neck (1%) 

O C.Radionuclide scan (2%) 

O D.Reassurance and follow-up after delivery (5%) 

O E.Serum thyroglobulin (2%) 

O F. Total thyroidectomy in the second trimester (7%) 

Omitted 
Correct answer 

A 

Explanation 

I 1,1 81% 
L!!!!. Answered correctly 
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Thyroid nodules are common and may be diagnosed on physical examination or noted incidentally 

when imaging studies are obtained for other reasons. Once a thyroid nodule is found, cancer risk 

factors (eg, family history, radiation exposure) should be assessed by history. Physical examination 

should evaluate the approximate size, mobility, and firmness of the thyroid nodule and whether 

enlarged cervical lymph nodes are present. A serum TSH should be obtained. 

If serum TSH is normal, a thyroid ultrasound is the next step to determine nodule sonographic 

features and size. Certain sonographic features (eg, microcalcifications, irregular margins, internal 

vascularity) carry a much higher risk of malignancy than others (eg, cystic or spongiform lesions). 

Thyroid nodules >1 cm with these high-risk sonographic features should undergo fine-needle 

aspiration (FNA) biopsy. Thyroid nodules >2 cm should all undergo FNA (unless they are cystic, 

as they have a low risk of malignancy). 

Pregnant women undergo the same evaluation but should not receive radioactive iodine (for either 

diagnosis or treatment) because it can lead to congenital hypothyroidism, intellectual disability, and 

increased risk of malignancy in the fetus. In this patient who has a >1-cm nodule with high-risk 

sonographic features, workup should proceed with an FNA, which is safe during pregnancy. 

(Choice B) Thyroid nodules may be found incidentally on an MRI scan; however, ultrasound is the 

initial imaging modality of choice for workup of thyroid nodules. 

(Choice C) Radionuclide scans may be done for thyroid nodules in the setting of a low TSH 

(hyperthyroid} level because those nodules are often hot and less likely to be cancerous. In this 

patient with a normal TSH, an FNA is the appropriate next step. In addition, radioactive iodine 

should never be used in pregnancy because of the risk to the fetus. 

(Choices D and F) If a thyroidectomy is needed (eg, due to cancer), it can often be delayed until 

after delivery. However, should the workup reveal a more aggressive or rapidly growing thyroid 

cancer, the optimal timing of surgery would be during the second trimester. Therefore, this patient 

should undergo an FNA to determine if (and when) a thyroidectomy is needed. 

(Choice E) Thyroglobulin is produced by both normal thyroid tissue and differentiated thyroid 

cancer cells. Therefore, it is a useful tumor marker to monitor for recurrence after the thyroid gland 

has been completely removed. 

Educational objective: 

Thyroid nodules that have suspicious sonographic features should undergo fine-needle aspiration 

biopsy, even if the patient is pregnant. 

References 

• A review on thyroid cancer during pregnancy: multitasking is required. 

• 2015 American Thyroid Association management guidelines for adult patients with thyroid 

nodules and differentiated thyroid cancer: The American Thyroid Association Guidelines Task 

Force on thyroid nodules and differentiated thyroid cancer. 

• 2017 Guidelines of the American Thyroid Association for the diagnosis and management of 

thyroid disease during pregnancy and the postpartum. 
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A 48-year-old man comes to the office due to nasal congestion and rhinorrhea. Three months ago, 

the patient developed symptoms of nasal congestion, rhinorrhea, cough, fatigue, and fever. He 

began using over-the-counter acetaminophen and nasal decongestant spray. The fever resolved 

and symptoms initially improved, but since then, the patient has had worsening nasal congestion 

and a decreased sense of smell despite continued medication use. He has no other chronic medical 

problems. He works at a print shop. He does not use tobacco or illicit drugs. Vital signs are within 

normal limits. The tympanic membranes are clear with no middle ear effusion. Nasal examination 

shows swollen, beefy-red nasal turbinates obstructing the nasal airway. The oral cavity is clear; the 

tonsils are small and not inflamed. There is no cervical adenopathy. Which of the following is the 

most appropriate next step in management of this patient's current condition? 

O A.Allergen avoidance (5%) 

O B.CT scan of the paranasal sinuses (4%) 

O C.Measurement of serum lgE concentration (1 %) 

O D.Serum antineutrophil cytoplasmic autoantibody assay (0%) 

✓O E.Withdrawal of nasal decongestant (87%) 

Omitted 
Correct answer 

E 

Explanation 

I I, I B?o/o 
L!!!!. Answered correctly 
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This patient has rhinitis medicamentosa, nasal congestion that occurs after prolonged use of 

nasal decongestant sprays. Oxymetazoline, the most commonly used over-the-counter nasal 

decongestant spray, leads to rapid relief of nasal congestion by causing profound vasoconstriction. 

However, with continued use, it can injure the vascular endothelium, leading to rebound 

congestion; patients then use it more frequently, setting up a vicious cycle. This can occur in as 

few as 3-5 days. Physical examination often shows beefy-red nasal mucosa as opposed to the 

edematous, pale mucosa often seen in allergic rhinitis. 

Because they sometimes consider over-the-counter medications inconsequential, patients may not 

volunteer information about the use of nasal decongestant sprays. The most important step in 

management is cessation of the nasal decongestant spray, which is typically very uncomfortable 

for patients because of rebound nasal congestion; significant counseling is required. Nasal 

glucocorticoids are often prescribed to aid cessation. A short course of oral glucocorticoids can be 

added in severe cases. 

(Choices A and C) Avoidance of allergens or measurement of serum lgE concentration is often 

recommended for patients with allergic rhinitis, which can present with nasal congestion. However, it 

is typically associated with sneezing and itching of the eyes. Physical examination would show 

edematous, pale nasal mucosa rather than the beefy red mucosa that is classically associated with 

rhinitis medicamentosa. 

(Choice B) CT scan of the paranasal sinuses can be used to evaluate for chronic rhinosinusitis, 

which can cause nasal congestion and develop after upper respiratory symptoms. However, in 

addition to nasal congestion and a loss of smell, patients with chronic sinusitis typically have 

mucopurulent drainage and facial pain or pressure. In addition, this patient's continued use of nasal 

decongestant makes rhinitis medicamentosa much more likely. 

(Choice D) Serum antineutrophil cytoplasmic autoantibody assay can be used to assess for some 

systemic diseases that can sometimes present with nasal symptoms (eg, granulomatosis with 

polyangiitis). However, there are clinical manifestations in other organ systems (eg, lower 

respiratory tract, kidneys), and this patient's history of nasal decongestant spray use makes rhinitis 

medicamentosa much more likely. 

Educational objective: 

Over-the-counter decongestant sprays can cause rhinitis medicamentosa after only a few days. 

Cessation of the medication is the most important step in management. 

References 

• Management of rhinitis medicamentosa: a systemic review. 

• Rhinitis medicamentosa as a cause of increased intraoperative bleeding. 

• Rhinitis medicamentosa: electron microscopic changes of human nasal mucosa. 
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A 40-year-old man comes to the office for evaluation of recurrent epistaxis. Every morning, the 

patient wakes up with significant nasal congestion; when he blows his nose, he often sees crusting 

and blood clots in the tissue. Afterward, his nose frequently (several times a week) starts bleeding. 

It stops with <5 minutes of pinching his nasal alae. Medical history includes obesity, hypertension, 

and obstructive sleep apnea treated with continuous positive airway pressure (CPAP). Vital signs 

are within normal limits. On examination, the nose has bilateral crusting with excoriations on both 

sides of the nasal septum, but there is no bleeding. Which of the following is the most appropriate 

step in management of this patient's condition? 

O A. Biopsy of the nasal septum (2%) 

O B.Complete blood count and coagulation panel (9%) 

✓O C.CPAP humidification (81 % ) 

O D.Nasal corticosteroid sprays (4%) 

O E.Oxymetazoline daily in the morning (1%) 

Omitted 
Correct answer 

C 

I 1.1 81% 
L!!!!. Answered correctly 
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This patient's nasal crusting and recurrent epistaxis are likely related to his use of continuous 

positive airway pressure (CPAP). After beginning CPAP, many patients develop new nasal 

symptoms, including dryness, obstruction, and epistaxis due to mucosal damage caused by the cold, 

dry, pressurized air. On examination, the nasal mucosa appears dry and erythematous with 

significant crusting. 

Nasal symptoms often improve significantly with warming and humidification of the air through the 

CPAP machine. Nasal saline irrigation is recommended to moisturize the nasal mucosa and assist 

with clearing of dry secretions. Patients may also apply a lubricating jelly (eg, saline gel, petroleum) 

to the anterior septum. However, improvement in nasal symptoms does not appear to increase 

compliance with CPAP therapy. 

(Choice A) Excoriations and crusting sometimes represent malignancy, which can present with 

recurrent epistaxis and may require biopsy for diagnosis. This patient has no focal lesion, and 

exposure to dry air from the use of CPAP is a much more likely reason for his symptoms. 

(Choice B) A complete blood count is ordered in cases of severe epistaxis that may require 

transfusion, but that is not needed in this patient. Coagulation studies are required in patients who 

are receiving anticoagulation medication or who have recurrent, spontaneous epistaxis. This patient 

has an obvious cause of epistaxis (CPAP). 

(Choice D) Although corticosteroid nasal sprays are effective in the treatment of allergic rhinitis, 

they have no effect on nasal symptoms induced by CPAP use. In addition, corticosteroids may 

cause thinning, dryness, and/or damage of the nasal septum, further contributing to epistaxis. 

(Choice E) For the treatment of acute epistaxis, nostril pinching is the first step in management. 

Oxymetazoline (a topical vasoconstrictor) can be applied if direct compression alone is not effective. 

However, oxymetazoline is not useful for prevention and should not be used for more than 3 days 

due to the risk of rebound congestion (ie, rhinitis medicamentosa). 

Educational objective: 

Continuous positive airway pressure (CPAP) predisposes users to recurrent epistaxis because of its 

drying effect on the nasal mucosa. Humidification is often effective in preventing CPAP-associated 

epistaxis. 

References 

• Topical nasal steroid treatment does not improve CPAP compliance in unselected patients with 

OSAS. 

• Impact of heated humidification with automatic positive airway pressure in obstructive sleep 

apnea therapy. 
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A 35-year-old woman comes to the office due to left ear pain and itching that began yesterday. The 

patient is an avid long-distance runner and uses earbuds to listen to music while training. After a 

long run yesterday, she took out her earbuds and noticed a thick green discharge on the left side. 

She used cotton-tipped applicators to clean out both ears. This morning, she was unable to insert 

her left earbud due to significant pain. A similar episode occurred 9 months ago and resolved with 

appropriate treatment. She takes no medications. Temperature is 37 C (98.6 F), blood pressure is 

110/70 mm Hg, and pulse is 70/min. Examination of the left ear causes significant pain. The ear 

canal is red and swollen, with green drainage that obscures the tympanic membrane. The right ear 

appears normal. The scalp and hair are normal. Which of the following is the most likely diagnosis? 

✓O A.Acute otitis externa (87%) 

O B.Allergic contact dermatitis (0%) 

O C.Otitis media with effusion (8%) 

O D.Relapsing polychondritis (0%) 

O E.Tympanic membrane perforation (2%) 

Omitted 
Correct answer 

I I, I B?o/o 
L!!!!. Answered correctly 
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Explanation 
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• Foreign material (eg, hearing aid, headphones) 

• Dermatologic conditions (eg, eczema, contact dermatitis) 

Microbiology 
• Pseudomonas aeruginosa 

• Staphylococcus aureus 

• Otalgia, pruritus, discharge, hearing loss 

Clinical 
• Pain with auricle manipulation 

manifestations 
• Ear canal erythema, edema, debris 

• Tympanic membrane spared (clear, not inflamed, no middle 

ear fluid} 

• Remove debris 

Treatment 
• Topical antibiotic (eg, fluoroquinolone) 

• + Topical glucocorticoid 

• Consider wick placement to facilitate medication delivery 

This patient with rapid-onset ear pain, pruritus, purulent drainage, external auditory canal swelling, 

and erythema has acute otitis externa (OE). The best-known risk factor for OE, also known as 

"swimmer's ear," is swimming in outdoor water sources, which alters the ear canal pH, introduces 

bacteria into the ear canal, and causes skin maceration. However, other conditions that disrupt the 

skin barrier (eg, trauma from cotton-tipped applicator) or retain moisture in the canal (eg, headphone 

use while sweating) also can increase the risk. 

Pseudomonas aeruginosa is the most common pathogen in OE, followed by Staphylococcus 

aureus. Therefore, empiric treatment regimens should include antipseudomonal antibiotics (eg, 

fluoroquinolone drops). When the ear canal is significantly swollen, a wick can be used to facilitate 

medication delivery. Systemic antibiotics are not needed for uncomplicated OE. Patients should 

also be instructed to keep the ear dry and avoid further trauma. 

(Choice B) Allergic contact dermatitis is a T cell-mediated delayed-type hypersensitivity reaction. 

Following sensitization, contact with the allergen causes pruritus and irritation. Rubber and plastic 

from earbuds can cause allergic contact dermatitis. However, an erythematous, indurated, scaly, 

plaquelike rash would be expected, drainage would be unusual, and both ears would be affected. 

(Choice C) Otitis media with effusion may be a cause of ear pain and fullness in adults. The pain is 

typically less than that of OE, the external canal is clear, and fluid is seen behind the tympanic 

membrane. 

(Choice D) Relapsing polychondritis is an inflammatory condition that can affect any cartilage in the 

body but most commonly affects the cartilaginous portions of the ear (the ear lobule is unaffected 

because it has no cartilaginous structure). The ear canal is less often affected than the pinna; 

drainage and itching would be uncommon. 

(Choice E) A tympanic membrane perforation can be caused by blunt trauma to the external 

auditory canal, penetrating trauma to the tympanic membrane, or barotrauma. Although ear pain 

and drainage can occur at the time of injury (eg, hairpin or cotton-swab insertion), it would be 

expected to resolve shortly thereafter and would not cause inflammation of the external auditory 

canal. 

Educational objective: 

Acute otitis externa ("swimmer's ear") presents with pain, erythema, and discharge from the ear. It 

often occurs after disruption of the skin barrier and when conditions cause moisture retention in the 

external auditory canal. Pseudomonas aeruginosa is the most common pathogen. 

References 

• Clinical practice guideline: acute otitis externa. 

Medicine 

Subject 

Ear, Nose & Throat (ENT} 

System 

Otitis externa 

Topic 

MedicalBooksVN.com 



A 22-year-old man comes to the urgent care clinic after being hit in the face with a basketball. He 

had bleeding from both sides of his nose for about 10 minutes that stopped with pressure. He is 

currently unable to breathe through his nose. Medical history is significant for allergic rhinitis treated 

with oral antihistamines. Temperature is 37 C (98.6 F), blood pressure is 110/70 mm Hg, pulse is 

70/min, and respiratory rate is 14/min. Oxygen saturation is 99% on room air. On examination, 

there is bruising across the nose and under the eyes. Anterior rhinoscopy reveals no bleeding. 

There is soft, fluctuant swelling of the septum bilaterally. There is no blood in the oropharynx. 

Which of the following is the best next step in management of this patient? 

O A.Apply ice packs to the nose and recommend NSAIDs (38%) 

O B.Embolize the sphenopalatine artery (6%) 

✓O C.lncise and drain the nasal septum (43%) 

O D.lnsert anterior nasal packing (6%) 

O E.Order a complete blood count and coagulation studies (4%) 

Omitted 
Correct answer 

C 

Explanation 

I 1.1 43% 
L!!!!. Answered correctly 
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This patient who sustained nasal trauma and now has nasal obstruction and fluctuant swelling of 

the nasal septum has a septal hematoma, which is an accumulation of blood between the 

perichondrium and the septal cartilage. 

Although the incidence is rare, the complications of an untreated septal hematoma are significant. 

Infection can develop rapidly (2-3 days) and lead to a septal abscess. In addition, because the 

septal cartilage has no direct blood supply and receives all nutrients via diffusion from the 

perichondrium, a septal hematoma can cause avascular necrosis of the septal cartilage. 

Destruction of the nasal septal cartilage can result in septal perforations, external nasal deformities 

(eg, saddle nose), or internal nasal valve collapse (ie, nasal obstruction). 

Therefore, all patients who sustain nasal trauma undergo examination of the nasal septum. 

Palpation can differentiate between a deviated nasal septum (firm) and a septal hematoma (soft, 

fluctuant). Patients with a septal hematoma require prompt incision and drainage. After incision 

and drainage, anterior nasal packing should be placed to compress the perichondrium to the nasal 

septum; ice packs and NSAIDs can reduce edema due to inflammation (Choices A and D). 

Patients are treated with antibiotics and require otolaryngology evaluation after a few days for 

packing removal and assessment. 

(Choice B) Embolization of the sphenopalatine artery is one method to control posterior epistaxis. 

This patient does not currently have epistaxis because blood has already accumulated in the nasal 

septum. 

(Choice E) A complete blood count is ordered in cases of severe epistaxis that may require 

transfusion, but it is not needed in this patient who has had no further bleeding. Coagulation studies 

are ordered in patients who are anticoagulated or have recurrent, spontaneous epistaxis. This 

patient is healthy and has an obvious cause of epistaxis (trauma). 

Educational objective: 

A septal hematoma presents after nasal trauma as fluctuant swelling of the nasal septum. It should 

be recognized and promptly drained to avoid complications of infection, septal perforation, and nasal 

deformities. 

References 

• Traumatic injuries of the ear, nose and throat. 

• Critical ENT skills and procedures in the emergency department. 

• Videos in clinical medicine. Treatment of hematoma of the nasal septum. 
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A 32-year-old man comes to the office due to right ear pain for the past month. The pain often 

awakens the patient and increases in severity when he chews food. He does not have ear 

discharge, dizziness, sinus tenderness, or rash. Medical history is significant for generalized anxiety 

disorder, for which he takes sertraline. The patient does not use tobacco or alcohol. Vital signs are 

within normal limits. On examination, the ears are normal with a small amount of wax. Mobility of 

the tympanic membrane is normal, and results of the Weber and Rinne tests are normal. There are 

no lesions in the oral cavity, the tonsils are normal, and the teeth appear worn and smooth with no 

evidence of dental cavities or periodontal disease. Which of the following is the most likely 

diagnosis? 

O A. Eustachian tube dysfunction (2%) 

O B.Giant cell arteritis (1 % ) 

O C.Glossopharyngeal neuralgia (8%) 

O D.Occult malignancy (1%) 

✓O E.Temporomandibular joint disorder (85%) 

Omitted 
Correct answer 

I I, I 85% 
L!!!!. Answered correctly 
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Explanation 
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• Psychiatric illness (eg, anxiety, history of abuse) 

• Facial pain (worsens with jaw motion) 

Clinical • Ear pain, tinnitus 

manifestations • Headache (unilateral, worse on awakening) 

• Jaw dysfunction 

• Clinical, imaging not typically needed 

• Tenderness of mastication muscles 
Diagnosis 

• Tooth wear (evidence of bruxism) 

• Crepitus or clicking with TMJ motion 

• Education (eg, avoidance of triggers, soft diet) 

Management • Dental splints (if bruxism suspected) 

• NSAIDs (eg, naproxen) 

NSAIDs = nonsteroidal anti-inflammatory drugs; TMJ = temporomandibular 

joint. 

This patient with otalgia during chewing, signs of bruxism (worn and smooth teeth), and a normal ear 

examination likely has temporomandibular joint disorder (TMD). Otalgia in the setting of a normal 

ear examination is likely referred pain (pain perceived at a different site than its true origin). The 

most common causes of referred otalgia are dental disease and TMD. Although the most 

recognizable symptoms of TMD are pain exacerbated by jaw motion and tenderness of the 

temporomandibular joint, headache, neck stiffness, and ear pain are quite common. Nocturnal 

teeth grinding (bruxism) can occur but may go unnoticed; it should be suspected if teeth are worn. 

Patients with psychiatric illnesses may be at increased risk. 

The diagnosis of TMD is typically clinical. Palpation of the temporomandibular joint during jaw 

opening and closing often elicits pain, crepitus, and/or audible clicks, but sensitivity can be low. 

Initial management should consist of education, a soft diet, warm compresses, and avoidance of 

triggers. Referral for dental treatment and a nighttime bite guard are often recommended if bruxism 

is a contributing factor. Nonsteroidal anti-inflammatory drugs are the first-line medication. Muscle 

relaxants (eg, cyclobenzaprine) can be added for patients with associated muscle spasm. 

(Choice A) Eustachian tube dysfunction may present with ear pain accompanied by popping 

sounds. However, it typically results in hearing loss and changes to the tympanic membrane (eg, 

retraction, middle ear effusion). 

(Choice B) Giant cell arteritis can present with pain while chewing (ie, jaw claudication), but 

patients generally report pain in the jaw rather than referred otalgia. In addition, it very rarely occurs 

in patients age <50. 

(Choice C) Glossopharyngeal neuralgia presents with intermittent, severe, stabbing pain in areas 

innervated by the glossopharyngeal and vagus nerves (CN IX and CN X), which include the ear. 

However, this patient's history of worsening pain with chewing and likely nocturnal bruxism makes 

TMD more likely. 

(Choice D) Referred otalgia can be the presenting symptom of mucosal head and neck squamous 

cell carcinoma, but it is much less likely in this young patient with no other suggestive signs (eg, 

neck mass) or risk factors (eg, smoking). 

Educational objective: 

Temporomandibular joint disorder can result in referred pain to the ear that is worse with chewing. 

Patients typically have a history of nocturnal teeth grinding. 

References 

• Diagnosis and treatment of temporomandibular disorders. 
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A 74-year-old woman comes to the office due to several days of right ear pain. This morning she 

had 2 episodes of dizziness and almost fell. The patient is currently taking trimethoprim

sulfamethoxazole for an uncomplicated urinary tract infection. She has had no subjective fever, 

vision loss, or headaches. Temperature is 37 C (98.6 F), blood pressure is 116/78 mm Hg, and 

pulse is 100/min. Ear examination reveals several erythematous vesicles in the right external 

auditory canal with no drainage. The tympanic membrane is visible and intact. There is mild right

sided facial droop. The rest of the physical examination is unremarkable. Which is the most likely 

cause of this patient's illness? 

O A. Borrelia burgdorferi (3%) 

O B.Herpes simplex virus type 1 (29%) 

O C.Pseudomonas aeruginosa (7%) 

O D.Stevens-Johnson syndrome (1 %) 

✓O E.Varicella zoster virus (58%) 

Omitted 
Correct answer 

I 1.1 SB% 
L!!!!. Answered correctly 
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This patient with a vesicular ear rash and facial droop likely has herpes zoster oticus (Ramsay 

Hunt syndrome). This condition is caused by the reactivation of varicella zoster virus from the 

geniculate ganglion, disrupting motors fibers of cranial nerve VII (facial nerve) with subsequent 

spread to cranial nerve VIII (vestibulocochlear nerve). The 2 defining manifestations are a painful, 

erythematous, vesicular rash on the auditory canal or auricle and ipsilateral facial paralysis. 

Many patients also develop vestibular (eg, vertigo, nausea/vomiting), hearing, and taste 

disturbances, but systemic symptoms (eg, fever) are rare (<20%). 

Treatment with an antiviral medication (eg, valacyclovir) may speed resolution and limit adverse 

outcomes. However, many patients are left with residual facial muscle weakness or paralysis. 

(Choice A) Lyme disease is caused by Borrelia burgdorferi, and early disseminated Lyme disease 

can be associated with facial nerve palsy (~8% of cases). However, the rash of Lyme disease is 

erythema migrans, a slowly spreading erythematous lesion with central clearing. Vesicular lesions 

would be atypical. 

(Choice B) The reactivation of herpes simplex virus (HSV) type 1 is the leading cause of Bell palsy 

(acute-onset, unilateral facial paralysis). However, HSV usually causes vesicular lesions on the oral 

mucosa, not the auditory canal. The presence of ear lesions makes varicella zoster reactivation far 

more likely. 

(Choice C) Pseudomonas aeruginosa is the leading cause of acute external otitis, which is common 

in swimmers and usually marked by ear itching and pain. Physical examination typically reveals 

thick, purulent discharge from the ear canal (unlike this patient). Vesicular lesions are not a common 

feature of this illness. 

(Choice D) Although Stevens-Johnson syndrome is frequently associated with the use of 

antibacterial sulfonamides (eg, trimethoprim-sulfamethoxazole), this illness is usually marked by high 

fever; a flu-like prodrome; hemorrhagic oral/ocular lesions; and an erythematous, macular rash with 

a purpuric center. 

Educational objective: 

Herpes zoster oticus (Ramsay Hunt syndrome) is caused by the reactivation of varicella zoster virus 

in the geniculate ganglion, disrupting cranial nerve VII motor fibers, with subsequent spread to 

cranial nerve VIII. Primary manifestations include a painful, erythematous, vesicular rash on the 

auditory canal or auricle and ipsilateral facial paralysis. 

References 

• Ramsay Hunt syndrome. 
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A 43-year-old man is found wandering in the street in winter and is brought to the emergency 

department by a passing motorist. The patient is confused and unable to provide any history. He 

has no previous hospital records. On examination, there is mild hypothermia (temperature 35 C [95 

F]), but vital signs are otherwise normal. The patient appears disheveled and lethargic but follows 

commands. The oral mucosa is moist, and there are extensive dental caries. The patient has no 

cervical lymphadenopathy, but there is bilateral, nontender swelling of the cheeks consistent with 

salivary gland enlargement. Which of the following is the most likely cause of this latter finding? 

✓O A.Alcoholism (60%) 

0 B.Mumps (7%) 

O C.Pleomorphic adenoma (6%) 

O D.Salivary gland stone (7%) 

O E.Sjogren syndrome (6%) 

O F. Vitamin A deficiency (11 % ) 

Omitted 
Correct answer 

I I, I 60% 
L!!!!. Answered correctly 

A 

Explanation 
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This patient has nontender, bilateral enlargement of the parotid glands, which is consistent with 

sialadenosis. Sialadenosis is a benign, noninflammatory swelling of the salivary glands. It can 

result from overaccumulation of secretory granules in acinar cells (possibly due to abnormal 

autonomic innervation) in patients with chronic alcohol use, bulimia, or malnutrition. It can also 

result from fatty infiltration of the glands in patients with diabetes mellitus or liver disease. 

Sialadenosis presents with gradual enlargement of the glands that does not fluctuate and is not 

associated with eating. Recognition of this condition should prompt an investigation for underlying 

disease. Control of the underlying disease may improve (but usually not fully resolve) the glandular 

enlargement. 

(Choice B) Parotitis due to mumps can present with parotid swelling. However, it is typically painful 

and presents a few days after the onset of systemic symptoms (eg, fever, headache, myalgias). 

(Choice C) A pleomorphic adenoma is a benign salivary neoplasm that can present with painless 

enlargement of the parotid gland. However, the enlargement would be unilateral, and a distinct 

mass is typically palpated. 

(Choice D) Salivary stones (sialolithiasis) can block the flow of saliva out of the duct and lead to 

swelling due to increased fluid in the gland. However, swelling due to sialolithiasis is usually 

fluctuating, painful, and associated with eating (which stimulates saliva secretion). 

(Choice E) Sjogren syndrome can lead to bilateral swelling of the parotid glands due to lymphocytic 

infiltration. However, in contrast to this patient, it typically presents in women and is associated with 

dry mouth on examination (whereas this patient's mucous membranes are moist). 

(Choice F) Vitamin A deficiency often coexists with malnutrition, which can lead to sialadenosis. 

However, sialadenosis in these patients is probably related to protein malnutrition rather than vitamin 

A deficiency. Vitamin A deficiency most notably causes ocular manifestations, including impaired 

night vision, dry eyes, and keratinization of the conjunctivae and corneas. 

Educational objective: 

Sialadenosis is a benign, noninflammatory enlargement of the salivary glands, often caused by 

chronic alcohol use. 

References 

• Sialadenosis in patients with advanced liver disease. 
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A 64-year-old man comes to the office due to a month of slowly progressive left-sided neck swelling. 

The swelling is not painful or erythematous. He has also had persistent nasal congestion, frequent 

epistaxis, and headaches. The patient has a history of rhinosinusitis and attributes his current 

symptoms to another episode of infection. He has been taking over-the-counter decongestants and 

antihistamines, but these have not provided relief. He has no other medical problems. The patient 

takes daily multivitamins and occasionally uses nonsteroidal anti-inflammatory medications for aches 

and pains. He immigrated to the United States from China 15 years ago. Vital signs are within 

normal limits. Several enlarged and hard cervical lymph nodes are present. Nasopharyngoscopy 

reveals a mass in the posterior nasal cavity, and biopsy demonstrates poorly differentiated 

carcinoma. Which of the following is most strongly associated with this patient's current condition? 

O A.Aflatoxin B, exposure (15%) 

✓O B.Epstein-Barr virus infection (76%) 

O C. Excessive use of nonsteroidal anti-inflammatory drugs ( 1 % ) 

O D.Recurrent bacterial sinusitis (7%) 

O E.Vitamin A supplements (0%) 

Omitted 
I 1.1 76% Correct answer L!!!!. Answered correctly 
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Anatomy of lateral wall 
of nasal cavity and nasal pharynx 

Superior concha bone* 

Superior nasal meatus 

Sphenoidal sinus 

Middle concha bone* 

______ Middle nasal meatus 

---- Eustacian (auditory) 
tube orifice 

Inferior conch a bone* 

Inferior nasal meatus 

*Also known as turbinate. 

This patient has nasopharyngeal carcinoma (NPC), which is associated with the reactivation of 

Epstein-Barr virus (EBV). Tumors typically express EBV DNA, and EBV assays are often used to 

monitor treatment response and disease relapse. NPC is rare in the United States but is endemic to 

southern China (and parts of Africa and the Middle East). Risk is thought to be higher in these 

locations due to diet (salt-cured food, early exposure to salted fish) and genetic predisposition. 

NPC tumors obstruct the nasopharynx and invade adjacent tissues, often resulting in nasal 

congestion with epistaxis, headache, cranial nerve palsies (eg, facial numbness), and/or serous 

otitis media (eustachian tube obstruction). Early metastatic spread to the cervical lymph nodes 

may cause a nontender neck mass (as in this patient). 

(Choice A) Aflatoxin B, is a mycotoxin that often contaminates agricultural products and is 

associated with an increased risk of hepatocellular carcinoma, not NPC. 

(Choice C) Nonsteroidal anti-inflammatory drugs (NSAIDs) are often associated with bleeding 

(gastrointestinal) and renal injury. Although NSAIDs may increase the risk of epistaxis, they are not 

a cause of NPC. 

(Choice D) Recurrent bacterial sinusitis may result in nasal polyposis. This may manifest with 

nasal congestion and thick rhinorrhea. Recurrent sinusitis is not typically associated with NPC. 

(Choice E) Some forms of vitamin A (eg, beta carotene) in excess may increase the risk of lung 

cancer in smokers, but there is no association with NPC. 

Educational objective: 

Nasopharyngeal carcinoma is associated with the reactivation of Epstein-Barr virus and occurs 

most commonly in those from Asia (particularly southern China) and parts of Africa and the Middle 

East. Manifestations include nasal congestion with epistaxis, headaches, cranial nerve palsies, and 

otitis media. Early spread to the cervical lymph nodes is common. 
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A 3-month-old girl undergoes flexible fiberoptic laryngoscopy for evaluation of noisy breathing. Two 

weeks ago, the patient began making squeaky noises when lying on her back, which have been 

getting progressively louder and more persistent. Her mother has been putting her to sleep on the 

stomach, which quiets the breathing. The patient is adequately gaining weight, is breastfeeding well, 

and does not appear to have labored breathing or cyanosis. Flexible fiberoptic laryngoscopy shows 

that both nasal cavities are patent to the nasopharynx. The adenoids are small and nonobstructive, 

and the palate functions well with symmetric elevation. The tonsils and base of tongue are small 

and not obstructive. There is intermittent collapse of the arytenoid cartilages into the airway, which 

worsens during crying. The vocal cords are mobile. This patient is most likely making which of the 

following abnormal sounds? 

O A.Biphasic stridor (23%) 

O B.Expiratory stridor (16%) 

O C.Expiratory wheezing (1 %) 

O D.lnspiratory rhonchi (0%) 

✓O E.lnspiratory stridor (58%) 

Omitted 
Correct answer 

E 

Explanation 
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collapses 

Collapsed 
arytenoids 

•
Turbulent flow 
causes strider 

This infant with laryngoscopy showing intermittent collapse of arytenoid cartilages with inspiration 

(eg, crying) has laryngomalacia, the most common cause of strider in infants. Although the etiology 

of this congenital condition is not precisely understood, patients typically have an omega-shaped (0) 

epiglottis, short aryepiglottic folds, and characteristic inspiratory collapse of the supraglottic 

tissues (eg, epiglottis, arytenoids), leading to partial obstruction of the airway and thus inspiratory 

strider. 

Dynamic changes to the airway caliber occur with inspiration and expiration due to pressure 

differentials created by airflow (eg, Bernoulli and Venturi effects). During inspiration, faster airflow 

causes decreased intraluminal pressure in the airways (eg, drop in intralaryngeal pressure). In 

patients with a more collapsible extrathoracic airway (eg, laryngomalacia), the decreased 

pressure beyond the larynx leads to increased airway narrowing, resulting in turbulent flow and 

inspiratory stridor. Any increase in breathing effort (eg, feeding, crying) increases airflow, worsens 

supraglottic collapse, and increases strider. 

Strider from laryngomalacia usually begins in the neonatal period and is loudest at age 4-8 months. 

Most patients also have symptomatic gastroesophageal reflux (eg, vomiting, arching of the back with 

feeds). Antireflux treatment often improves breathing symptoms (for unclear reasons). Infants who 

are feeding and growing well may be watched expectantly as laryngomalacia typically resolves 

spontaneously by age 18 months. Surgery may be needed for moderate to severe cases with 

respiratory distress, cyanosis, or failure to thrive. 

(Choice A) Compared with the trachea and supraglottic larynx, the subglottic airway is less flexible 

because it is supported by a complete ring of cartilage (the cricoid); as a result, there is minimal 

change in subglottic airway caliber in inspiration compared with expiration. Therefore, conditions 

that result in subglottic narrowing (eg, subglottic stenosis) often lead to biphasic strider. 

(Choice B) Inspiration decreases intrathoracic pressure due to diaphragm contraction (which lowers 

the diaphragm). In patients with a more collapsible intrathoracic airway (eg, tracheomalacia), the 

decreased pressure widens the intrathoracic tracheal airway. In contrast, expiration increases 

intrathoracic pressure. In patients with tracheomalacia, the increased pressure narrows the 

intrathoracic tracheal airway, leading to expiratory stridor (rather than the inspiratory stridor seen 

with laryngomalacia). 

(Choice C) Expiratory wheezing is a common symptom of asthma. Constriction of the smaller 

airways of the lungs lead to a whistling noise. Considering that these small airways are 

intrathoracic, the constriction is more pronounced during expiration because of increased 

intrathoracic pressure. 

(Choice D) Rhonchi (low-pitched, rattling sounds that may occur on inspiration or expiration) are 

often caused by secretions in the bronchi and can be heard often in pneumonia. 

Educational objective: 

Laryngomalacia presents with inspiratory strider due to dynamic collapse of the supraglottic tissues 

on inspiration. Strider increases in periods of increased airflow (eg, crying, feeding). 

References 

• Laryngomalacia: is there an evidence base for management? 

• Laryngomalacia. 

• A systematic review of laryngomalacia and acid reflux. 
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A 3-year-old boy is brought to the office by his mother due to "inattentiveness." Medical history is 

significant for preterm birth at 35 weeks, 4 ear infections in the past year, and mild eczema. 

Vaccinations are up to date and a hearing screening performed 8 months earlier was normal. Family 

history is significant for asthma in the patient's father, anxiety in his mother, and attention-deficit 

hyperactivity disorder (ADHD) in his older brother. The patient's mother reports that when asked to 

perform tasks at home, he ignores her and continues to do whatever he is engaged in. He has 

become more withdrawn lately and often sits in the corner alone playing with rockets instead of 

playing with his brother. His poor attention span has worsened over the last few months, and his 

mother wonders if it is related to anxiety about starting preschool 3 months ago. Apart from lack of 

attention, he is described as an "affectionate, active little boy who loves to run around and loves his 

pets." Physical examination reveals a small child who responds only intermittently to the physician's 

directions. The patient is able to draw a square and stand on 1 foot. He speaks in brief phrases of 2 

or 3 words, which is similar to his presentation 6 months ago. Neurological examination is normal. 

Growth curves are tracking just under the 50th percentile for stature and weight. Which of the 

following is the best next step in management of this patient? 

O A.Administer an autism spectrum screening questionnaire (30%) 

O B.Obtain metabolic testing (1 % ) 

O C.Obtain parent and teacher ADHD rating scales (8%) 

O D.Obtain speech and language assessment (10%) 

O E.Perform an EEG (0%) 

O F. Refer for genetic testing ( 1 % ) 

✓O G.Repeat audiometry testing (47%) 

Omitted 
Correct answer 

G 

I 1.1 47 % 
L!!!!. Answered correctly 
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This patient's inconsistent response to the physician's questions, trouble following directions, and 

lack of progression of language skills is concerning for hearing impairment. Hearing impairment in 

children can be due to a variety of causes, both hereditary and acquired. The most common cause 

is conductive hearing loss due to repeated ear infections. Hearing impairment can be mistaken 

for other behavioral or pervasive developmental disorders. If undetected, it can lead to poor 

language development, lack of social skills, and self-isolation. Although this child's 3-year 

audiometry screening was normal, he has had multiple ear infections in the last year, making 

repeat audiometry testing necessary to assess for acquired hearing loss. 

(Choice A) Although social isolation and poor communication skills can be seen with autism 

spectrum disorders, this child does not have the repetitive behaviors or behavioral rigidity that are 

characteristic of autism, making it less likely. Hearing loss should be ruled out first. 

(Choices B and F) Delayed language can be seen with genetic or metabolic conditions, although 

more global developmental delay, including motor, cognitive, and social delays, would be expected. 

In addition, this patient lacks other features of metabolic or genetic conditions such as dysmorphic 

features, hypotonia, neurological deficits, seizures, or organ dysfunction. If repeat audiometry 

testing is normal, then additional testing could be pursued. 

(Choice C) Parent and teacher behavioral evaluations are important in the diagnosis of attention

deficit hyperactivity disorder (ADHD), which requires evidence of impairment in multiple domains. 

Children with hearing impairments often appear inattentive and impulsive and may be incorrectly 

diagnosed with ADHD. However, poor language development and social isolation are not features of 

ADHD, and hearing impairment should be ruled out before this diagnosis is considered. 

(Choice D) A formal speech and language assessment is an important part of the workup for 

communication and language disorders. However, it should be done only after a hearing 

assessment has ruled out hearing loss. 

(Choice E) This patient's history is not suggestive of seizures. An EEG can be used to rule out 

Landau-Kleffner syndrome, an epileptic condition that presents with regression in language 

milestones after normal development. 

Educational objective: 

Repeated ear infections can result in conductive hearing loss, which may be confused with certain 

pervasive and behavioral disorders of childhood. Hearing tests should be routinely conducted in all 

children presenting with social or language deficits. 

References 

• Hearing assessment in infants and children: recommendations beyond neonatal screening. 

• Hearing loss in children with otitis media with effusion: a systematic review. 
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A 34-year-old man comes to the office due to intermittent dizziness over the past 3 months. The 

patient has had episodes of a sudden spinning sensation, accompanied by nausea, that resolve 

spontaneously after approximately a minute. Symptoms occur when he is lifting heavy weights, 

riding on an elevator, or after sneezing. He has had no headache or ear pain but has trouble 

hearing out of the right ear. The patient had a concussion after a bicycle collision 4 months ago but 

has no other medical conditions and has had no recent upper respiratory illness. Vital signs are 

within normal limits. Physical examination shows normal ears, including tympanic membranes. 

There is no extremity weakness or sensory loss. No nystagmus is present at rest but performing a 

Valsalva maneuver provokes nystagmus and the other reported symptoms. Which of the following is 

the most likely diagnosis? 

O A. Benign paroxysmal positional vertigo (20%) 

O B.Eustachian tube dysfunction (20%) 

O C.Meniere disease (19%) 

O D.Orthostatic hypotension (2%) 

✓O E.Perilymphatic fistula (25%) 

O F. Postconcussive syndrome (11 % ) 

Omitted 
Correct answer I 1. I 25% 

L!!!!. Answered correctly 
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The inner ear contains the endolymphatic fluid-filled semicircular canals (which convey movement 

and position of the head) and the cochlea (which is the sensory organ of hearing). Conditions that 

cause disruption of endolymph flow can present with vertigo (semicircular canals) and/or 

sensorineural hearing loss (cochlea). 

Perilymphatic fistulas are a rare, but debilitating, complication of head injury or barotrauma. They 

cause leakage of endolymph from the semicircular canals and cochlea into surrounding tissues, 

resulting in characteristic clinical features: 

• Progressive sensorineural hearing loss caused by damage to cochlear hair cells from loss of 

endolymph. 

• Episodic vertigo with nystagmus triggered by pressure changes in the inner ear (eg, Valsalva 

maneuver, elevation changes [eg, riding in elevator]) due to acutely increased endolymph 

leakage. This can be demonstrated clinically by performing a loud clap (ie, pressure change 

due to sound conduction through the ossicles) near the patient's ear and observing for 

nystagmus (Tullio phenomenon). 

Patients are advised to limit activities that increase inner ear pressure; they also require ENT referral 

for further management. 

(Choice A) Benign paroxysmal positional vertigo is caused by debris (otoliths) that temporarily 

alters endolymph flow through the semicircular canals. Therefore, patients typically have sudden, 

brief (<1-min) episodes of vertigo triggered by head movement. 

(Choice B) Eustachian tube dysfunction can result in fluid in the middle ear space (not the inner ear 

vestibular system) and can cause ear popping, cracking, and hearing loss in response to changes in 

pressure. However, it also causes a sense of ear fullness or pain, not episodic vertigo with 

nystagmus. 

(Choice C) Meniere disease is caused by increased endolymphatic fluid volume or pressure in the 

vestibular system. It also causes episodic vertigo with hearing loss, but episodes are accompanied 

by aural fullness or tinnitus, last 20 minutes to 24 hours, and often lack specific, identifiable triggers. 

(Choice D) Orthostatic hypotension causes lightheadedness, presyncope, or syncope when the 

patient assumes a standing position due to cerebral hypoperfusion. It does not involve the vestibular 

system and therefore does not cause true vertigo or nystagmus. 

(Choice F) This patient's traumatic brain injury puts him at risk for postconcussive syndrome, which 

is characterized by headache, confusion, difficulty concentrating, mood alterations, and sleep 

disturbances. It does not cause spinning vertigo with nystagmus triggered by Valsalva maneuvers. 

Educational objective: 

A perilymphatic fistula can occur after head trauma and result in episodic vertigo triggered by sudden 

pressure changes (eg, Valsalva maneuvers) or loud noises (Tullio phenomenon). 

References 

• Diagnosis and treatment of perilymphatic fistula. 
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A 27-year-old woman, gravida 1 para O at 30 weeks gestation, comes to the office due to increasing 

difficulty hearing, especially on the right side. She has had no ear pain or discharge. The patient 

has no prior medical conditions; the pregnancy has been uncomplicated other than an episode of 

acute cystitis 8 weeks ago, which was treated with antibiotics. She takes no medications aside from 

a multivitamin. The patient eats a balanced diet and does not use tobacco or alcohol. Vital signs 

are within normal limits. Bilateral tympanic membranes are normal with no middle ear effusion. A 

tuning fork held over the middle of the forehead sounds louder in the right ear. Tuning fork sounds 

are better heard with bone conduction on the right side and with air conduction on the left. The 

remainder of the neurologic examination shows no abnormalities. Which of the following is the most 

likely cause of this patient's current symptoms? 

O A. Chronic otitis media (2%) 

O B.Medication ototoxicity (42%) 

O C.Meniere disease (2%) 

✓O D.Otosclerosis (44%) 

0 E.Presbycusis (2%) 

O F. Vestibular schwannoma (acoustic neuroma) (5%) 

Omitted 
Correct answer 

D 

Explanation 

I 1.1 44% 
L!!!!. Answered correctly 
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Interpretation of Rinne & Weber tests 

Rinne result Weber result 

Normal AC > BC in both ears Midline 

Conductive hearing BC > AC in affected ear, AC > 
Lateralizes to affected ear 

loss BC in unaffected ear 

Sensorineural Lateralizes to unaffected ear, 
AC > BC in both ears 

hearing loss away from affected ear 

Mixed hearing loss 
BC > AC in affected ear, AC > Lateralizes to unaffected ear, 

BC in unaffected ear away from affected ear 

AC = air conduction; BC = bone conduction. 

Hearing loss is classified as either conductive (impaired transmission of sound to the inner ear) or 

sensorineural (involving the cochlea or auditory nerve), which can be distinguished with tuning fork 

examination. The Rinne test compares air conduction (tuning fork near the ear) versus bone 

conduction (tuning fork on the mastoid bone). With normal hearing, air-conducted sound is 

perceived as louder than bone-conducted sound. The Weber test is performed by placing the tuning 

fork on the middle of the forehead equidistant from both ears. The sound carried by bone 

conduction in this manner is normally heard equally in both ears; vibration heard louder in one ear is 

abnormal. 

• Sensorineural hearing loss causes lateralization to the unaffected ear because the inner ear 

is unimpaired on that side and therefore can better hear the sound. 

• Conductive hearing loss causes lateralization to the affected ear because the conductive 

deficit masks the ambient noise in the room, allowing the sound to be better heard. 

Conductive hearing loss can be caused by disorders of the external auditory canal (eg, cerumen 

impaction, otitis externa), tympanic membrane (eg, perforation), middle ear space (eg, otitis media, 

cholesteatoma), or the ossicular chain (eg, otosclerosis). 

This young woman with conductive hearing loss and a normal otoscopic examination likely has 

otosclerosis. Otosclerosis results from an imbalance of bone resorption and deposition that leads 

to stiffening and ultimately fixation of the stapes, which dampens the transmission of sound energy 

from the tympanic membrane to the cochlea. Otosclerosis may progress during pregnancy. It is 

inherited in an autosomal dominant pattern with incomplete penetrance. Treatment involves hearing 

amplification or surgical reconstruction of the stapes. 

(Choice A) Although chronic otitis media may cause conductive hearing loss, it is typically 

accompanied by ear pain and/or fullness, which were not reported by this patient. Examination of 

the tympanic membranes would show retraction of the tympanic membrane or fluid in the middle ear. 

(Choice B) Aminoglycoside antibiotics can cause sensorineural (rather than conductive) hearing 

loss. In addition, they are more commonly used in pyelonephritis rather than cystitis. 

(Choices C, E, and F) Although Meniere disease (episodic vertigo, fluctuating hearing loss), 

presbycusis (progressive hearing loss in advanced age), and vestibular schwannoma (CN VIII 

tumor) would all have normal otoscopic examinations, they would cause sensorineural hearing loss 

rather than conductive. 

Educational objective: 

Otosclerosis causes fixation of the stapes, which results in conductive hearing loss. It often presents 

in young women and may progress during pregnancy. 

References 

• The etiology of otosclerosis: a combination of genes and environment. 

• Controversies in the evaluation and management of otosclerosis. 
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A 52-year-old man comes to the office for evaluation of hearing loss in the left ear. The patient 

works in sales and is frequently on the phone. Over the past several months, he has had difficulty 

hearing phone conversations in the left ear and must move the headset to the right. He has no pain 

or vertigo but sometimes feels off-balance when walking at night and holds onto walls. Vital signs 

are within normal limits. Physical examination reveals normal tympanic membranes with no middle 

ear effusion on either side. A tuning fork placed on the forehead is heard best in the right ear. Air 

conduction is greater than bone conduction bilaterally. There is decreased sensation to touch on the 

left side of the face. Bilateral upper and lower extremity strength, deep tendon reflexes, and 

sensation are normal. Which of the following is the most likely cause of this patient's symptoms? 

O A.Cholesteatoma (4%) 

O B.Eustachian tube dysfunction (3%) 

O C.Herpes zoster oticus (9%) 

O D.Meniere disease (5%) 

O E.Vertebrobasilar insufficiency (8%) 

✓O F. Vestibular schwannoma (68%) 

Omitted 
Correct answer I 1.1 68% 

L!!!!. Answered correctly 
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Epidemiology • Usually unilateral (bilateral associated with 

neurofibromatosis type 2) 

• Sensorineural hearing loss & imbalance (CN VIII 

Clinical manifestations & Schwann cell tumor) 

pathophysiology • + Facial numbness &/or paralysis (CN V & VII 

compression) 

Diagnostic studies 
• Audiogram 

• MRI with contrast of internal auditory canal 

• Observation (eg, small tumors, minimal symptoms, 

Management 
older or infirm patients) 

• Surgery 

• Radiation therapy 

This patient with asymmetric sensorineural hearing loss (air conduction > bone conduction, 

lateralization to the unaffected ear), imbalance, and facial numbness likely has a vestibular 

schwannoma (acoustic neuroma), a benign tumor of CN VIII Schwann cells that forms in the 

internal auditory canal. 

CN VIII is comprised of both the cochlear nerve and vestibular nerves. Therefore, patients with 

schwannoma often have unilateral hearing loss due to cochlear nerve compression. Although 

vertigo would generally be expected with acute vestibular nerve damage, most patients with 

vestibular schwannoma do not experience vertigo because the tumor's slow growth allows for 

central compensation of gradual unilateral loss of input; however, imbalance can still manifest when 

patients are deprived of visual input (eg, walking at night}. As the tumor expands from the internal 

auditory canal into the cerebellopontine angle, it may compress CN V (causing facial numbness) 

and CN VII (causing facial weakness). 

Patients require an audiogram and an MRI with contrast of the internal auditory canal. In select 

patients, observation may be appropriate; otherwise, treatment is with surgical resection or radiation 

therapy. 

(Choice A) A cholesteatoma is an erosive, expansile mass of keratin debris in the middle ear. 

Although it may present with unilateral hearing loss, the hearing loss is usually conductive (ie, bone 

conduction > air conduction, lateralization to the affected ear), often with otorrhea and a pearly white 

mass in the middle ear. 

(Choice B) Eustachian tube dysfunction may present with asymmetric hearing loss, but it is 

conductive rather than sensorineural. It also is accompanied by pain, popping sounds, and middle 

ear effusion. 

(Choice C) Herpes zoster oticus (reactivation of varicella zoster virus involving CN VIII} can cause 

hearing loss and imbalance. However, it also presents with severe pain and a vesicular rash. Facial 

paralysis (CN VII} rather than numbness (CN V) is also characteristic. 

(Choice D) Although Meniere disease causes asymmetric sensorineural hearing loss, it is 

characterized by discrete episodes of spinning vertigo, hearing loss, and aural fullness. Subtle 

imbalance and facial numbness are not typical. 

(Choice E) Vertebrobasilar insufficiency could cause imbalance. However, isolated hearing loss is 

rare; other classic symptoms include diplopia, perioral (rather than hemifacial) numbness, dysarthria, 

and ataxia. 

Educational objective: 

Unilateral sensorineural hearing loss with imbalance (CN VIII dysfunction) and decreased facial 

sensation (CN V dysfunction) are concerning for a vestibular schwannoma, a benign tumor of CN 

VIII. 

References 

• Gait instability in patients with acoustic neuroma. 
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A 58-year-old man comes to the office due to muffled hearing and difficulty understanding speech 

over the past several weeks. Medical history includes hypertension, coronary artery disease, 

ischemic cardiomyopathy, and chronic kidney disease. He has had repeated hospitalizations for 

acute heart failure decompensation and was recently treated for acute prostatitis. Vital signs are 

within normal limits. Otoscopic examination shows no abnormalities. Audiometry reveals symmetric 

high-frequency sensorineural hearing loss. Which of the following medications is the most likely 

cause of this patient's current symptoms? 

0 A.Aspirin (7%) 

0 B.Ciprofloxacin (16%) 

✓O C.Furosemide (71%) 

0 D.Metolazone (3%) 

O E.Sacubitril-valsartan (1 %) 

Omitted 
Correct answer 

C 

I 1,1 71 % 
L!!!!. Answered correctly 
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Ototoxic medications may cause damage to multiple structures of the cochlea, resulting in 

sensorineural hearing loss that may be irreversible, beginning in the high frequencies. Some of 

the most notable ototoxic medications (based on incidence of ototoxicity and frequency of use) are 

aminoglycoside antibiotics, chemotherapeutic agents (cisplatin), and high-dose salicylates. In 

addition to hearing loss, patients can also have tinnitus or balance difficulties. Management involves 

obtaining a formal audiogram and, if possible, ceasing the offending medication. 

This patient who has had multiple hospitalizations for acute heart failure decompensation was likely 

treated with high doses of oral and IV furosemide, which can cause hearing loss. The risk of 

ototoxicity from loop diuretics is greater in patients who have coexistent renal failure (as in this 

patient), those taking high doses of diuretics (as is likely in this patient with chronic kidney disease 

and multiple recent hospitalizations), and those who also take other potentially ototoxic medications. 

(Choice A) Aspirin may cause tinnitus and in very high doses (6-8 grams/day) can cause hearing 

loss. This patient is not likely to be taking supratherapeutic doses of aspirin; therefore, his hearing 

loss is more likely to be associated with loop diuretics. 

(Choice B) Ciprofloxacin may have been used to treat this patient's episode of prostatitis. Some 

antibiotics (most notably aminoglycosides) are ototoxic, but ciprofloxacin is not. 

(Choice D) Metolazone is a thiazide diuretic that may be used in combination with loop diuretics for 

heart failure. Adverse effects include hyponatremia and hypokalemia, but thiazides are not 

associated with ototoxicity. 

(Choice E) Sacubitril-valsartan may be used to treat advanced heart failure. Common adverse 

effects include hyperkalemia, hypotension, and cough, but not hearing loss. 

Educational objective: 

Loop diuretics can cause hearing loss that may be either temporary or permanent. Ototoxicity is 

more common in patients taking high doses of loop diuretics, those with coexistent renal failure, or 

those also being treated with other known ototoxic medications (eg, aminoglycosides). 

References 

• Ototoxic effects and mechanisms of loop diuretics. 

Medicine 

Subject 

Ear, Nose & Throat (ENT} 

System 

Hearing loss 

Topic 

MedicalBooksVN.com 



A 5-year-old boy is brought to the emergency department by his parents due to sudden-onset 

difficulty breathing. The patient developed a mild cough and sore throat yesterday; his parents gave 

him acetaminophen, which improved his throat pain. However, this morning the patient had difficulty 

breathing and was sitting in bed and leaning forward, refusing to lie down. He takes no medications 

and has no known allergies. The patient has had no vaccinations. Temperature is 39.1 C (102.4 F), 

blood pressure is 100/65 mm Hg, pulse is 130/min, and respirations are 46/min. Oxygen saturation 

is 92% on room air. The patient appears anxious, is drooling, and has inspiratory stridor. The uvula 

is midline, and there is no oropharyngeal or tonsillar erythema. Lung examination shows transmitted 

upper airway noises without wheezing or crackles. Which of the following is the most likely 

diagnosis? 

0 A. Bronchiolitis (0%) 

O B.Croup (6%) 

0 C.Diphtheria (1%) 

✓O D.Epiglottitis (89%) 

O E.Foreign body aspiration (1%) 

O F. Peritonsillar abscess (0%) 

Omitted 
Correct answer 

I , • I 89% 
L!!!!. Answered correctly 

D 
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Epiglottitis 

Microbiology • Haemophilus influenzae type b (Hib} 
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• Distress (tripod position, sniffing position, stridor) 

Clinical features 
• Dysphagia, dysphonia 

• Drooling 

• High fever 

X-ray • "Thumb sign" (enlarged epiglottis) 

• Endotracheal intubation 
Management 

• Antibiotics 

Prevention • Immunization against Hib 

Epiglottitis is an uncommon but potentially fatal infection most commonly caused by Haemophilus 

influenzae type b (Hib}. Incidence of epiglottitis has dramatically decreased since widespread 

vaccination against Hib; therefore, lack of vaccination (as in this case) is a risk factor for 

development. 

Presentation includes acute onset of fever with dysphagia, drooling, and respiratory distress. 

Symptoms often develop over hours without a significant prodrome. Upper airway edema leading to 

airway obstruction may be indicated by restlessness/anxiety, worsening stridor, and a muffled "hot 

potato" voice. Patients may also lean forward, as in this case, and hyperextend the neck (tripod 

position) to maximize airway diameter when significant airway swelling is present. Acute 

management focuses on securing the airway (eg, intubation) and antibiotic therapy. 

(Choice A) Bronchiolitis, a viral infection of the lower respiratory tract, occurs in children age <2 and 

presents with fever, cough, retractions, and crackles/wheezing. Stridor, a sign of upper airway 

obstruction, would not be present. 

(Choice B) Croup (laryngotracheitis), which is most common in children age 6 months to 3 years, 

presents with hoarseness, stridor, and fever. Croup causes a characteristic "barky" cough, not seen 

in this patient. In addition, drooling is uncommon in croup, and patients are typically less ill 

appearing than those with epiglottitis. 

(Choice C) Diphtheria classically presents with a gradual onset of sore throat, low-grade fever, and 

an adherent gray, pharyngeal pseudomembrane. Stridor and respiratory distress can develop in 

severe cases, which also present with marked edema of the posterior pharynx and neck, which is 

not seen in this case. 

(Choice E) Foreign body aspiration most commonly presents in infants/toddlers with acute onset of 

wheezing, stridor, and/or respiratory distress; however, acute aspiration does not cause fever. In 

addition, foreign body aspiration is less likely after age 3, when children are past the oral exploration 

stage. 

(Choice F) Peritonsillar abscess is most common in older children and adolescents and presents 

with gradual onset of fever, muffled voice, and unilateral tonsillar swelling with uvular deviation. This 

patient's age, midline uvula, and acute symptom onset make this diagnosis unlikely. 

Educational objective: 

Epiglottitis presents with abrupt onset of fever, dysphagia, drooling, and respiratory distress. Signs 

of impending airway obstruction include anxiety and tripod positioning (ie, upright/forward positioning 

with neck hyperextension). 

References 
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A 2-hour-old boy is evaluated in the newborn nursery due to cyanosis. The boy was born at 38 

weeks gestation via spontaneous vaginal delivery to a primigravida mother whose pregnancy and 

delivery were uncomplicated. When the mother attempted to breastfeed in the first hour of life, the 

patient latched and sucked well but began to appear blue around the lips and face. He began crying 

and turned pink when he was removed from the breast. He has voided and passed meconium. The 

patient's weight is appropriate for gestational age. Heart rate and 4-extremity blood pressures are 

normal. Examination shows a nondysmorphic neonate with mild cyanosis at rest. Auscultation 

shows clear lungs and no murmurs. There are no intercostal retractions or stridor. Peripheral 

pulses are strong and symmetric. Which of the following is the most likely diagnosis in this patient? 

✓O A.Choanal atresia (78%) 

O B.Laryngomalacia (2%) 

O C.Tetralogy of Fallot (6%) 

O D.Tracheoesophageal fistula with esophageal atresia (6%) 

O E.Transient tachypnea of the newborn (3%) 

O F. Transposition of the great arteries ( 1 % ) 

Omitted 
Correct answer 

A 

Explanation 

I 1,1 ?B% 
L!!!!. Answered correctly 
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Choanal atresia 

• Unilateral (most common) 

o Chronic nasal discharge 

o Symptomatic during childhood 

• Bilateral 

07/11/2021 
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Clinical findings 
o Cyanosis that worsens with feeding & improves with crying 

o Noisy breathing (stertor) 

o Symptomatic shortly after birth 

• May be associated with CHARGE syndrome 

Diagnosis 
• Inability to pass catheter past nasopharynx 

• Confirmation with CT scan or nasal endoscopy 

Treatment 
• Oral airway 

• Surgical repair 

CHARGE = Coloboma, Heart defects, Atresia choanae, growth Retardation, Genital and Ear 

abnormalities. 

This newborn has cyanosis with feeding (ie, mouth occlusion) that is relieved by crying, findings 

suggestive of choanal atresia. This congenital malformation is caused by failure of the posterior 

nasal passage to canalize completely, leaving a bony or membranous obstruction. It may occur in 

isolation or as part of the CHARGE syndrome (coloboma [missing eye tissue], heart defects, atresia 

choanae, growth retardation, genital abnormalities, and ear abnormalities). 

Obstruction may be unilateral or bilateral. Unilateral choanal atresia is mild and often undiagnosed 

in early childhood. However, bilateral choanal atresia presents with cyanosis in the newborn 

period. Because neonates are obligate nasal breathers, the complete obstruction of bilateral 

choanal atresia causes hypoxia and cyanosis. This resultant hypercapnia triggers neonates to cry 

and temporarily relieve the obstruction. Choanal atresia is usually recognized when the mouth is 

fully occluded (eg, feeding), causing overt cyanosis. 

Failure to pass a catheter through the nares into the oropharynx is suggestive of choanal atresia. 

The diagnosis is confirmed by CT scan or by direct visualization of the obstruction via endoscopy. 

The first step in management consists of placing an oral airway and orogastric tube feeding. 

Definitive treatment is surgical repair. 

(Choice B) Laryngomalacia classically presents with inspiratory stridor (not seen in this patient) that 

is exacerbated by exertion or distress. Cyanosis is uncommon. 

(Choice C) Tetralogy of Fallot (TOF) with mild obstruction of pulmonary blood flow causes cyanosis 

with agitation ("tet" spells) due to right ventricular outflow obstruction. In addition, cardiac murmurs 

(eg, holosystolic murmur of ventricular septal defect) would be expected. In contrast, the cyanosis in 

this patient with no murmur is worsened by feeding and relieved with crying, making TOF unlikely. 

(Choice D) Tracheoesophageal fistula with esophageal atresia can cause cyanosis and feeding 

problems immediately after birth due to aspiration. These patients typically have coughing and 

choking with feeds and respiratory distress, none of which are seen here. 

(Choice E) Transient tachypnea of the newborn is characterized by respiratory distress immediately 

after birth. Additional symptoms include nasal flaring, subcostal/intercostal retractions, and 

expiratory grunting. This patient has isolated cyanosis with no respiratory distress. 

(Choice F) Transposition of the great arteries causes cyanosis due to deoxygenated venous blood 

being pumped into the aorta rather than the pulmonary artery. Cyanosis is persistent and does not 

worsen with feeds or improve with crying. 

Educational objective: 

Choanal atresia should be suspected in an otherwise well-appearing newborn with cyanosis 

worsened by feeding and relieved by crying. Failure to pass a catheter through the nares into the 

oropharynx is suggestive of the diagnosis. 

References 
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A4-month-old boy is brought to the office for "noisy breathing." The patient's parents first noticed a 

harsh sound when he cried at age 2 weeks, but it has gotten louder over the past month, especially 

when he is lying on his back. The noise seems to improve when the patient is held upright or during 

"tummy time." He does not appear to have labored breathing and has never turned blue. The 

patient has had occasional, small spit-ups after feeds but has been growing well along the 60th 

percentile for weight. He was born at full term without complications during pregnancy or labor and 

delivery. On physical examination, the patient has inspiratory stridor when he is supine that 

improves when he is prone. The remainder of the examination is normal. Which of the following 

would confirm the most likely diagnosis for this patient? 

O A.Chest radiography (1%) 

O B.CT scan of the neck (3%) 

✓O C.Flexible fiberoptic laryngoscopy (77%) 

O D.Fluoroscopic barium swallow (2%) 

O E.MR angiography of the neck (4%) 

O F. Plain radiograph of the neck ( 10%) 

Omitted 
Correct answer 

C 

I , • I 77% 
L!!!!. Answered correctly 
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Laryngomalacia 

• 

Pathophysiology • Collapse of supraglottic tissues on inspiration 

Clinical • lnspiratory stridor that worsens when supine 

presentation • Peak at age 4-8 months 

06/21/2021 
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Diagnosis • Laryngoscopy (eg, omega-shaped [O] epiglottis) 

• Reassurance with close follow-up (+ concurrent GER 

Management treatment) for most cases 

• Supraglottoplasty for severe symptoms 

GER = gastroesophageal reflux. 

Laryngomalacia, which causes chronic stridor in infants, is typified by "floppy" supraglottic structures 

that collapse during inspiration. Proposed pathophysiologic etiologies include laryngeal hypotonia 

(due to delayed maturation or neuromuscular disorder), redundant supraglottic soft tissue, and 

inflammation (due to reflux). 

Stridor from laryngomalacia usually begins in the neonatal period and is loudest at age 4-8 months. 

Presentation includes inspiratory strider that is worse in the supine position and exacerbated by 

feeding or upper respiratory illnesses; prone positioning improves symptoms. The diagnosis is 

confirmed with visualization of the larynx, typically by flexible fiberoptic laryngoscopy. Findings 

include an omega-shaped (0) epiglottis and collapse of the supraglottic structures during inspiration. 

Gastroesophageal reflux (GER) treatment often improves symptoms; it is unclear whether GER 

causes laryngomalacia or is due to a common underlying mechanism (eg, neuromuscular disorder). 

Most infants with laryngomalacia will feed, grow, and ventilate normally with spontaneous 

resolution of stridor by age 18 months. Infants with feeding difficulties, tachypnea, cyanosis, or 

failure to thrive may require surgery to remove redundant supraglottic tissues. 

(Choice A) Chest radiographs can identify anterior mediastinal masses and radiopaque foreign 

bodies, both of which can cause stridor. Mediastinal masses (eg, lymphoma) also present with 

systemic symptoms (eg, fever, weight loss, lymphadenopathy), and airway foreign bodies present 

with a more acute symptom onset; these symptoms are not seen in this patient. 

(Choices B and F) Retropharyngeal abscesses occur in toddlers and present with fever, dysphagia, 

neck pain, and stridor. Lateral neck radiographs can demonstrate thickening of the prevertebral 

space. CT scan of the neck can better define extension of the abscess to nearby structures. This 

patient does not have symptoms suggestive of infection. 

(Choices D and E) Vascular rings occur when an anomalous branch of the aortic arch or pulmonary 

artery encircles the trachea and esophagus. They may cause biphasic or expiratory stridor due to 

tracheal compression and feeding difficulties due to esophageal compression. A barium swallow can 

identify indentations of the esophagus, and the diagnosis can be confirmed with contrasted CT scan 

or MR angiography. 

Educational objective: 

Laryngomalacia presents in infants with inspiratory stridor that worsens in the supine position and 

improves in the prone position. Laryngoscopy shows collapse of the supraglottic structures during 

inspiration. Concurrent gastroesophageal reflux should be treated. Laryngomalacia usually 

resolves spontaneously by age 18 months. 

References 

• Laryngomalacia: disease presentation, spectrum, and management. 

• Laryngomalacia. 

• Laryngomalacia: is there an evidence base for management? 

• A systematic review of laryngomalacia and acid reflux. 
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A 9-year-old girl is brought to the office due to "ringing in her right ear" over the past week. She also 

has noticed a popping sensation in the ear when she swallows and difficulty hearing soft sounds. 

The patient has had nasal congestion during this time but is otherwise well. She and her family flew 

home from a ski trip in Colorado a few days before her symptoms began. Vital signs are normal. 

Otoscopic examination shows a retracted right tympanic membrane with surrounding dilated blood 

vessels; the left side is unremarkable. Pupils are equal, round, and reactive to light and 

accommodation. Coordination and balance are normal. Cranial nerve testing demonstrates a mild 

reduction in hearing on the right side. Which of the following is the most likely diagnosis in this 

patient? 

O A.Acute otitis media (6%) 

✓O B.Eustachian tube dysfunction (57%) 

O C.Meniere disease (3%) 

0 D.Otosclerosis (4%) 

O E.Tympanic membrane rupture (28%) 

Omitted 
I , • I 57% 02/08/2021 

Correct answer L!!!!. Answered correctly 
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B 

Explanation 

Eustachian tube dysfunction 

• Eustachian tubes normally open and close to: 

Physiology 
o Equalize middle ear pressure 

o Drain middle ear 

o Prevent reflux of nasopharyngeal secretions 

Pathophysiology 
• Inflammation (eg, infection, allergies, environmental 

irritation)~ tube obstruction 

• Ear fullness/discomfort 

• Tinnitus 
Signs & symptoms 

• Conductive hearing loss 

• "Popping" sensation 

Management 
• Treat underlying cause (eg, antibiotics for acute bacterial 

rhinosinusitis) 

This patient has tinnitus, hearing loss, and a retracted tympanic membrane (TM), findings consistent 

with eustachian tube dysfunction. The eustachian tubes connect the middle ear to the 

nasopharynx. Through physiologic opening and closing, they equalize middle ear pressure, drain 

middle ear fluid, and prevent reflux of nasopharyngeal secretions into the middle ear. 

Inflammation caused by infection (eg, rhinosinusitis), allergies, or environmental irritants (eg, 

cigarette smoke) can obstruct the eustachian tubes, leading to pressure dysregulation and lack of 

middle ear ventilation. Patients typically have ear discomfort or fullness, tinnitus, and hearing 

loss (often described as muffled hearing). In addition, eustachian tube dysfunction can cause an 

intermittent popping sensation, particularly during changes in pressure (eg, yawning, swallowing) as 

the eustachian tube temporarily opens. Otoscopic examination reveals a retracted TM due to 

negative pressure within the middle ear. Dilated blood vessels surrounding the TM reflect 

inflammation. 

Eustachian tube dysfunction is a predisposing factor for acute otitis media (AOM), particularly in 

children because they have short, narrow, floppy tubes. Other complications include permanent 

hearing loss, TM rupture, and cholesteatoma. Diagnosis is clinical, with treatment aimed at relieving 

the underlying cause (eg, antibiotics for acute bacterial rhinosinusitis, antihistamines for allergic 

rhinitis). 

(Choice A) Symptoms of AOM may include fever, otalgia, and hearing loss. Although recurrent 

AOM may lead to TM retraction, acute examination findings include TM bulging or the presence of a 

middle ear effusion with TM erythema, which are not seen here. 

(Choice C) Meniere disease causes vertigo, tinnitus, and hearing loss due to inner ear dysfunction. 

Adults are most commonly affected, and otoscopic examination is normal. 

(Choice D) Otosclerosis causes conductive hearing loss in older adults due to bony overgrowth in 

the middle ear. Tinnitus may also be present, but the TM appears normal on examination. 

(Choice E) TM rupture due to barotrauma (eg, flying) can cause hearing loss and tinnitus. 

Symptoms develop at the time of inadequate pressure equalization (eg, ascent, descent), not days 

later, as in this case. In addition, a perforated TM on examination with or without a history of 

otorrhea would be expected. 

Educational objective: 

The eustachian tubes serve to equalize pressure and drain the middle ear through physiologic 

opening and closing. Inflammation can cause obstruction and symptoms of eustachian tube 

dysfunction, including ear fullness/discomfort, hearing loss, and tinnitus. Examination reveals 

tympanic membrane retraction. 
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A4-month-old boy is brought to the office by his mother due to noisy breathing. Approximately a 

month ago, his mother first noticed a squeaky noise when he was crying or lying in his crib. The 

noise has become progressively louder and persistent. The patient was recently placed in a day 

care after his mother returned to work; she attributed the noisy breathing to a viral infection, but it 

has failed to resolve. He is breastfed but is fed formula at day care. The mother reports no 

episodes of difficulty breathing or bluish discoloration during feeding, but he often spits up a small 

amount after feeds. The patient was born at full term without complications and is up to date with 

vaccinations. He is afebrile; height and weight are at the 60th percentile. On physical examination, 

the patient appears well and smiles at the examiner. When the patient is placed supine on the 

examination table, inspiratory stridor is heard, which resolves quickly when he is placed in the prone 

position. No cyanosis is noted. The remainder of the examination shows no abnormalities. Which 

of the following is the most likely diagnosis? 

O A.Airway foreign body (4%) 

0 B.Allergic rhinitis (0%) 

O C.Choanal atresia (4%) 

0 D.Food allergy (0%) 

✓O E.Laryngomalacia (89%) 

O F. Laryngotracheobronchitis (croup) (1 %) 

Omitted 
Correct answer 

E 

Explanation 
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Turbulent fiow 
causes strider 

This infant who has inspiratory stridor that worsens on supine positioning and who is otherwise 

feeding and growing well likely has laryngomalacia. Laryngomalacia is the most common cause of 

strider in infants. Although the precise etiology is not known, the supraglottic tissues appear floppy 

and collapse on inspiration to partially block the airway. Crying and feeding worsen the stridor due 

to increased airflow. Prone positioning improves the stridor because the tongue moves anteriorly, 

partially relieving the obstruction. 

Stridor from laryngomalacia begins in the neonatal period and is loudest at age 4-8 months. The 

diagnosis is confirmed by visualizing the dynamic collapse of the supraglottic tissues using flexible 

laryngoscopy. Most patients also have concurrent gastroesophageal reflux (GER) (eg, spitting up 

of foods), and antireflux treatment often improves breathing (for reasons that are not entirely clear). 

Laryngomalacia usually resolves spontaneously by age 18 months. However, if it is associated 

with feeding difficulties, cyanosis, or failure to thrive, referral for surgical consultation is appropriate. 

(Choice A) A foreign body in the larynx or trachea could cause stridor but would likely also present 

with life-threatening acute respiratory distress. A foreign body in the lower airways would not 

characteristically present with stridor but could present with recurrent pneumonias that do not 

resolve radiographically. 

(Choice B) Allergic rhinitis typically presents with sneezing, rhinorrhea, nasal obstruction, and nasal 

itching. This patient has no nasal symptoms. 

(Choice C) Bilateral choanal atresia, or congenital blockage of the posterior nasal aperture, 

presents shortly after birth with cyclic cyanosis that worsens when newborns cannot breathe through 

the mouth (eg, during feeding) and improves when they do (eg, while crying). Unilateral choanal 

atresia commonly presents during childhood as persistent, unilateral nasal obstruction and 

discharge. 

(Choice D) Cow's milk allergy (eg, caused by the introduction of cow's milk protein-based formula) 

can present with a diverse array of lgE-mediated and non-lgE-mediated reactions, including 

eczema, vomiting, bloody stools, and failure to thrive. Respiratory symptoms would be rare, 

particularly in isolation. 

(Choice F) Laryngotracheobronchitis (croup) presents with stridor and shortness of breath. 

However, viral croup, often caused by parainfluenza virus, presents with infectious symptoms (eg, 

fever, coryza, barking cough) and resolves within a week. 

Educational objective: 

Laryngomalacia is the most common cause of stridor in infants and is due to collapse of the 

supraglottic tissues during inspiration. Stridor increases with exertion (eg, crying, feeding) and 

improves with prone positioning. 
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A 3-year-old boy is brought to the office due to nasal discharge for the past 2 weeks. His mother 

reports whitish nasal discharge that has become progressively thicker and more malodorous. The 

patient has had no fever, cough, or shortness of breath. He is eating normally. Medical history 

includes congenitally acquired HIV, and the patient has taken antiretroviral therapy since birth. 

Three months ago, CD4 cell count was 520/mm 3 • He has received all age-appropriate vaccinations. 

The patient lives with his parents, 6-year-old brother, and a pet dog. His father smokes cigarettes 

outside of the house. Growth parameters are at the 40th percentile for age. On examination, the 

patient is playful and interactive. There is purulent drainage from the right nostril, and the right nasal 

mucosa and turbinates are erythematous and swollen. There is no discharge from the left side, and 

the left turbinates are pink and nonedematous. The oropharynx and tonsils are normal. There is no 

cervical lymphadenopathy. Which of the following is the most likely cause of this patient's current 

symptoms? 

O A.Acute bacterial sinusitis (22%) 

O B.Adenoidal hypertrophy (2%) 

O C.Allergic rhinosinusitis (2%) 

O D.Frontal sinus agenesis (1%) 

✓O E.lntranasal foreign body (63%) 

0 F. Mucormycosis (6%) 

Omitted 
I 1.1 63% Correct answer L!!!!. Answered correctly 
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Explanation 

Nasal foreign body 

04/25/2021 
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Clinical 
• Inorganic substance: asymptomatic, mild pain/discomfort 

manifestations 
• Organic substance: unilateral, foul-smelling, purulent discharge 

• Button battery: epistaxis, purulent discharge 

• Positive pressure (eg, patient exhalation with unaffected nares 

Treatment occluded) 

• Mechanical extraction 

• Infection (eg, sinusitis) 

• Local irritation 

Complications • Aspiration into airway 

• Nasal septa! perforation (with button battery or multiple magnet 

insertion) 

This toddler with unilateral purulent rhinorrhea likely has an intranasal foreign body. Most 

intranasal foreign bodies occur in children age 1-6, and the variety of objects found is virtually 

endless. Patients with comorbidities (eg, HIV) are still at risk for typical childhood ailments, and in 

patients with well-controlled infections, this is more likely. 

The diagnosis is usually straightforward. However, insertion of the intranasal foreign body is 

unobserved by the caregiver in 25% of cases. In these patients, the retained object can induce 

inflammation (eg, nasal turbinate erythema) or become infected, leading to unilateral purulent 

discharge. Patients may also have sneezing or epistaxis. 

Imaging is not helpful because most objects are radiolucent. The object can usually be seen and 

safely removed in the office. However, if the object cannot be visualized because of its location or 

surrounding purulent secretions or if removal could cause further trauma (eg, penetrating objects), 

referral to otolaryngology is appropriate. Nasal foreign bodies should not be managed expectantly 

because the resultant inflammation may lead to obstruction of the sinus outflow tract and cause 

sinusitis or periorbital cellulitis. 

(Choice A) Acute bacterial sinusitis can present with purulent nasal drainage and inflamed nasal 

mucosae. However, nasal symptoms are typically bilateral and accompanied by fever, cough, and 

an ill appearance. 

(Choice B) Adenoidal hypertrophy, the most common cause of nasal obstruction in children, can 

result in mucopurulent nasal discharge; however, symptoms are typically bilateral. 

(Choice C) Allergic rhinosinusitis can present with rhinorrhea in a well-appearing child. Parental 

smoking increases this risk, and pets can be a source of antigen exposure. However, in contrast to 

this patient, symptoms of allergic rhinosinusitis are typically bilateral, rhinorrhea is clear, and the 

turbinates appear bluish or pale. 

(Choice D) The frontal sinuses are absent at birth and progressively pneumatize from age 2 

through puberty. Frontal sinus agenesis can occur, but it is asymptomatic. 

(Choice F) Mucormycosis (invasive fungal sinusitis) can present in immunocompromised patients 

(eg, CD4 count <50/mm 3 ) with nasal obstruction and rhinorrhea. Invasion of blood vessels by fungal 

hyphae leads to ischemia (white nasal turbinates) and necrosis (black nasal turbinates). 

Educational objective: 

Unilateral, purulent rhinorrhea in a young child is often due to a retained intranasal foreign body. 
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An 18-month-old boy is brought to the clinic because he has been pulling on his ears. Two weeks 

ago, the patient was taken to an urgent care center for fever and irritability and was found to have 

acute otitis media of the right ear. He completed the prescribed course of amoxicillin, with resolution 

of symptoms. However, for the past few days, the patient has been tugging at both of his ears, and 

his parents are concerned that he may have another ear infection. Temperature is 36.8 C (98.2 F). 

On otoscopic examination, air-fluid levels are visible posterior to both tympanic membranes, which 

appear translucent and gray. Pneumatic insufflation demonstrates reduced mobility of tympanic 

membranes bilaterally. Both external ear canals are clear. The remainder of the examination is 

unremarkable. Which of the following is the best next step in management of this patient? 

O A.Additional antibiotic course (29%) 

O B.Glucocorticoid therapy (2%) 

O C.lntranasal decongestant (9%) 

✓O D.Observation and follow up (36%) 

O E.Tympanostomy tube placement (22%) 

Omitted 
Correct answer 
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Explanation 
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Acute otitis media Otitis media with effusion 
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This patient has otitis media with effusion (OME), defined by middle ear fluid without tympanic 

membrane (TM} inflammation (eg, bulging, erythema). Young children, particularly age 6-24 

months, are predisposed to fluid accumulation within the middle ear due to narrow, straight 

eustachian tubes that drain poorly. Most effusions develop in the setting of a viral infection or 

following an episode of acute otitis media. 

OME is typically asymptomatic but may cause mild discomfort (eg, ear tugging and pulling, as seen 

in this patient) due to pressure on the TM. Because the effusion limits TM vibration, conductive 

hearing loss is also common. OME does not cause fever or severe ear pain. Physical examination 

reveals air-fluid levels posterior to the TM and poor TM mobility on pneumatic insufflation. In 

contrast to acute otitis media, the effusion in OME is nonpurulent, and the TM is not bulging or 

erythematous. 

OME usually resolves within weeks and does not require treatment. However, patients should be 

observed with follow-up for resolution because chronic OME (>3 months) can cause speech 

delay and long-term hearing loss. Tympanostomy tube placement is warranted for chronic OME 

with associated hearing loss (Choice E). 

(Choice A) Patients with persistent or recurrent acute otitis media have TM bulging with middle ear 

effusion and are treated with an additional antibiotic course. This child has no signs of TM 

inflammation and therefore does not have acute otitis media. 

(Choices Band C) Intranasal glucocorticoids and/or decongestants do not decrease the duration of 

OME and are therefore not indicated. Although oral glucocorticoids are associated with shorter OME 

duration, they are also not recommended because rates of speech delay and long-term hearing loss 

are unchanged. 

Educational objective: 

Otitis media with effusion (OME) is defined by middle ear fluid without tympanic membrane (TM} 

inflammation (eg, bulging, erythema). Examination shows air-fluid levels and poor TM mobility. 

Management is observation with follow-up for resolution because chronic OME is associated with 

speech delay and long-term hearing loss. 
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A 21-month-old girl is brought to the emergency department due to difficulty swallowing. She first 

became ill 3 days ago with runny nose, cough, and low-grade fever. Over the last 4 hours, she 

became extremely fussy at home and refused to eat or drink. The patient previously has been well 

and has received all her immunizations. Temperature is 38.3 C (101 F), pulse is 180/min, and 

respirations are 40/min. The patient is agitated, drooling, and has suprasternal and intercostal 

retractions. She has audible strider. Lung examination reveals diminished breath sounds. Due to 

impending respiratory failure, the patient undergoes endotracheal intubation. During intubation, the 

epiglottis is noted to be erythematous and edematous. Which of the following is the best empiric 

antibiotic therapy for this patient? 

O A.Ampicillin and gentamicin (24%) 

0 B.Azithromycin (11%) 

✓O C.Ceftriaxone and vancomycin (57%) 

0 D.Clindamycin (2%) 

0 E.Metronidazole (0%) 

O F. Piperacillin-tazobactam and tobramycin (3%) 

Omitted 
Correct answer 

C 

Explanation 

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

(i'\ 03 secs 
\..::J TimeSpent 

Epiglottitis 

Microbiology • Haemophilus influenzae type b (Hib} 

02/26/2021 
• Last Updated 

• Distress (tripod position, sniffing position, strider) 

Clinical features 
• Dysphagia, dysphonia 

• Drooling 

• High fever 

X-ray • "Thumb sign" (enlarged epiglottis) 

• Endotracheal intubation 
Management 

• Antibiotics 

Prevention • Immunization against Hib 

Epiglottitis is an uncommon, potentially fatal infection of the epiglottis that can lead to complete 

upper airway obstruction. Isolated pathogens are usually nasopharyngeal bacteria, most commonly 

Haemophi/us influenzae type b (Hib}. Due to widespread vaccination against Hib, the incidence of 

epiglottitis has diminished. However, the proportion of epiglottitis caused by other pathogens, such 

as other strains of H influenzae, Streptococcus species (S pneumoniae, S pyogenes), and 

Staphylococcus aureus, has increased. 

Symptoms include the rapid onset of respiratory distress (eg, strider, retractions), dysphagia, and 

drooling due to impending airway occlusion from the swelling epiglottis. Therefore, the first step in 

management of epiglottitis is to secure the airway, usually via endotracheal intubation. Once the 

airway is secured, broad-spectrum antibiotic therapy with ceftriaxone (targeting H influenzae and 

Streptococcus species) and vancomycin (targeting S aureus, including methicillin-resistant strains) 

should be initiated promptly. 

(Choice A) Empiric therapy for neonatal sepsis is ampicillin and gentamicin, which target the most 

commonly identified pathogens, including Group B Streptococcus and Escherichia coli. This 

antibiotic combination does not adequately cover S aureus. 

(Choice B) Azithromycin is used for lower respiratory tract infection caused by atypical bacteria (eg, 

Mycoplasma pneumoniae, Chlamydia pneumoniae) and for whooping cough caused by Bordetel/a 

pertussis. Azithromycin will not treat S aureus or most Streptococcus species. 

(Choice D) Clindamycin has activity against most S aureus strains, including methicillin-resistant 

strains. However, clindamycin does not cover H influenzae and therefore is inappropriate empiric 

therapy for epiglottitis. 

(Choice E) Metronidazole can be used in the treatment of Clostridium difficile infection. 

Metronidazole provides coverage against anaerobic organisms and will not treat H influenzae, 

Streptococcus species, or S aureus. 

(Choice F) Piperacillin-tazobactam and tobramycin are used to treat Pseudomonas aeruginosa, 

commonly seen in pulmonary infections in cystic fibrosis. This antibiotic combination does not 

provide coverage against S aureus. 

Educational objective: 

After securing the airway in patients with epiglottitis, initial treatment consists of broad-spectrum 

antibiotic therapy with ceftriaxone (targeting Haemophilus influenzae and Streptococcus species) 

and vancomycin (targeting Staphylococcus aureus). 

References 

• Epiglottitis. 

• Antibiotic use in acute upper respiratory tract infections. 

Pediatrics 

Subject 

Ear, Nose & Throat (ENT} 

System 

Epiglottitis 

Topic 

MedicalBooksVN.com 



A 3-year-old girl is evaluated for hoarseness that has been getting worse over the past 2 months. 

The patient has had no fever, shortness of breath, or change in activity level. She is eating normally, 

gaining weight well, and does not seem to be in pain. Vital signs are within normal limits. On 

physical examination, the ears are normal appearing with no middle ear fluid. The nasal mucosa is 

clear with no rhinorrhea, and the turbinates are normal in size. There are no oral mucosa! lesions. 

The tonsils are small and nonobstructive. There is no cervical lymphadenopathy. Aside from 

hoarseness, examination of cranial nerves is normal. Flexible laryngoscopy shows several finger

shaped lesions on both vocal cords. Which of the following is the most likely cause of this patient's 

current condition? 

O A.Anomalous airway development (23%) 

O B.lgE-mediated hypersensitivity reaction (5%) 

O C.lnherited deficiency of C1 inhibitor (3%) 

✓O D.Maternally transmitted viral infection (60%) 

O E.Vaccine-preventable bacterial infection (6%) 

Omitted 
Correct answer 

D 

Explanation 

I , • I 60% 
L!!!!. Answered correctly 
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\..::J TimeSpent 

F==I 07/08/2021 
IE!.) Last Updated 

Normal vocal cords Recurrent respiratory papillomatosis 
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Constant or progressive hoarseness is often related to a vocal cord lesion and should be evaluated 

by laryngoscopy. This patient with hoarseness and multiple finger-shaped lesions on her true vocal 

cords likely has laryngeal papillomas due to recurrent respiratory papillomatosis (RRP). These 

lesions can be finger-shaped, warty, or grapelike, and as with skin papillomas, have dark-red 

punctate areas corresponding to blood vessels. 

Laryngeal papillomas are caused by human papillomavirus (HPV) subtypes 6 and 11, which are 

also the subtypes most likely to cause genital warts (condyloma acuminatum), and therefore most 

likely acquired via vertical transmission prior to delivery (because neither vaginal nor cesarean 

delivery prevent transmission). 

Although benign, RRP is associated with significant morbidity (eg, voice problems, airway 

obstruction, repeated operative interventions). In addition, the clinical course is variable and 

unpredictable with fluctuations in severity. In rare instances, it can spread beyond the vocal cords to 

involve the lower respiratory tract. Medical therapy (eg, interferon, cidofovir) has limited efficacy; 

therefore, the mainstay of treatment remains surgical debridement, and patients often require 

many procedures. The incidence of RRP in children is decreasing, likely due to increased rates of 

maternal HPV vaccination. 

(Choice A) Patients with anomalous airway development can present with hoarseness (eg, 

laryngeal web); however, hoarseness would be present from birth rather than develop in childhood. 

(Choices B and C) Angioedema can be lgE-mediated (also with itching and urticaria) or inherited 

(deficiency of C1 esterase inhibitor) and is characterized by recurrent episodes of edema that may 

involve the larynx and cause hoarseness (although airway obstruction is the primary concern). 

However, it typically presents as discrete episodes (hours to a few days) rather than progressive 

hoarseness over weeks or months. 

(Choice E) Although maternal vaccination is decreasing the incidence of childhood laryngeal 

papillomas, RRP is caused by a virus (HPV) rather than a bacterium. 

Educational objective: 

Vertical transmission of human papillomavirus subtypes 6 and 11 can cause recurrent respiratory 

papillomatosis, which results in hoarseness due to finger-shaped growths on the true vocal cords. 
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A 40-year-old woman comes to the office for evaluation of a sore throat. It began 2 months ago, 

worsens with swallowing, and is making it difficult for her to swallow solid foods. She has also 

noticed worsening bad breath. Medical history is unremarkable. She has never smoked and uses 

alcohol rarely. The patient is currently in a long-term monogamous relationship and has had multiple 

sexual partners over her lifetime. Temperature is 37 C (98.6 F), blood pressure is 118/76 mm Hg, 

and pulse is 82/min. Ear examination reveals a clear external ear canal with an intact tympanic 

membrane with no middle ear fluid. The nasal mucosa is pink with no nasal drainage. Oral cavity 

examination shows mild dental disease but no mucosal lesions. Oropharyngeal examination reveals 

an enlarged, firm right tonsil with a 2-cm ulceration. There are also 2 enlarged, firm, fixed, 

nontender lymph nodes in the right side of her neck. Which of the following is most likely 

responsible for this patient's condition? 

O A.Actinomyces israelii (17%) 

O B.Epstein-Barr virus (15%) 

O C.Fusobacterium necrophorum (24%) 

✓O D.Human papillomavirus (30%) 

O E.Streptococcus pyogenes (7%) 

O F. Treponema pallidum (2%) 

Omitted 
Correct answer 

I I, I 30% 
L!!!!. Answered correctly 
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This patient's persistent, enlarged, firm neck mass and ulcerated tonsillar lesion are consistent with 

head and neck squamous cell carcinoma (HNSCC), which can also lead to pharyngitis, 

dysphagia, and halitosis (bad breath}. Traditional risk factors for HNSCC include older age, tobacco 

and alcohol exposure, and poor dentition. With the decrease in smoking rates, there has been a 

decline in many types of HNSCC; however, the incidence of oropharyngeal (eg, tonsil, base of 

tongue) HNSCC has dramatically increased. 

This increase is due to human papillomavirus (HPV)-positive HNSCC, often seen in younger 

patients with no tobacco exposure and multiple sexual partners (as in this patient). HPV-positive 

HNSCC primarily affects the oropharynx (possibly due to the higher concentration of lymphatic 

tissue facilitating viral processing) and often presents with neck lymphadenopathy. However, it is 

more responsive to therapy than HPV-negative HNSCC. The most common causative subtype is 

HPV-16, which is covered by the HPV vaccine. 

This patient should undergo biopsy of the tonsil lesion with evaluation of HPV status, neck imaging 

(eg, CT scan) to characterize the lesion and associated nodal metastasis, and endoscopic 

evaluation of the upper aerodigestive tract. 

(Choice A) Cervicofacial actinomycosis is a rare infection presenting as a slowly progressive, 

nontender mass that can form abscesses and draining sinus tracts with characteristic yellow "sulfur 

granules." Regional adenopathy is unlikely because the infection spreads by direct extension, 

ignoring normal tissue planes. 

(Choice B) Infectious mononucleosis due to Epstein-Barr virus (EBV) may cause enlarged tonsils 

and lymphadenopathy. However, oropharyngeal HNSCC is much more likely given the absence of 

fever and the unilaterally enlarged, ulcerated tonsil with ipsilateral firm lymphadenopathy. EBV is 

also associated with certain lymphomas (eg, Burkitt) and with nasopharyngeal (rather than 

oropharyngeal) cancer, all of which are unlikely to cause unilateral tonsillar ulceration. 

(Choice C) Fusobacterium necrophorum causes Lemierre syndrome, a life-threatening, deep neck 

space infection that progresses to suppurative thrombophlebitis of the internal jugular vein. Although 

it presents with painful pharyngitis and odynophagia, it also has a more acute (<1 week) and toxic 

presentation with high fevers (>39 C [102 F]), rigors, and respiratory distress from associated septic 

pulmonary emboli. 

(Choice E) Although Streptococcus pyogenes causes painful pharyngitis, it presents acutely with 

fever and would not be expected to cause persistent, unilateral, firm tonsillar enlargement with 

ulceration and unilateral enlarged, nontender adenopathy. 

(Choice F) Primary syphilis (caused by Treponema pallidum) can present with a typically painless 

oral ulcer (chancre). Chancres on the tonsil are extremely rare and would not present with 

adenopathy. In addition, primary syphilis typically occurs within weeks after the initial exposure (eg, 

unprotected sexual encounter). 

Educational objective: 

An enlarged, ulcerated tonsil with ipsilateral cervical adenopathy is likely oropharyngeal (head and 

neck) squamous cell carcinoma. Human papillomavirus is the likely etiology in the absence of 

traditional risk factors (smoking, alcohol). 

References 

• Worldwide trends in incidence rates for oral cavity and oropharyngeal cancers. 

• Epidemiology of HPV-associated oropharyngeal cancer. 

• Clinical practice guideline: evaluation of the neck mass in adults. 
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A 59-year-old man comes to the office with a 3-month history of persistent right ear pain. He has 

tried to control the pain with acetaminophen and ibuprofen but with no improvement. He has no 

other medical issues. He works as a welder and has smoked a pack of cigarettes daily for 40 years 

and drinks a case of beer each weekend. Vital signs are within normal limits. Right ear examination 

shows a normal external ear, normal external auditory canal, and a clear tympanic membrane with 

no middle ear fluid. Palpation of the temporomandibular joint elicits no tenderness or crepitus. His 

left ear examination shows no abnormalities. Oral cavity examination shows poor dentition, but 

there are no ulcers. The tonsils are not enlarged, and posterior pharyngeal wall is 

nonerythematous. There is a nontender 2-cm lymph node on the right side of his neck. Which of 

the following is the best next step in management of this patient? 

0 A.Audiogram (6%) 

✓O B.Flexible laryngopharyngoscopy (51 % ) 

O C.MR imaging of the brain (30%) 

O D.Reassurance and symptomatic care (6%) 

0 E.Tympanometry (5%) 

O F. Tympanostomy tube placement (0%) 

Omitted 
Correct answer I 1.1 51% 

L!!!!. Answered correctly 
B 
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Otalgia in the setting of a normal ear examination is likely referred pain (pain perceived at a different 

site than its true origin). The most common causes of referred otalgia are dental disease and 

temporomandibular joint disorders. However, referred otalgia is commonly a presenting symptom of 

mucosal head and neck squamous cell carcinoma (HNSCC), especially in an older patient with a 

history of smoking, alcohol use, occupational exposure to welding fumes, and cervical 

lymphadenopathy. 

Referred pain frequently occurs when nerves travel in close proximity, especially if their cell bodies 

are located in the same ganglia or they synapse in the same location. In this case, the 

glossopharyngeal nerve (CN IX), which has afferent fibers innervating the base of the tongue, also 

has a branch that provides afferent sensory input from the external auditory canal; all of these 

afferent fibers converge in a ganglion just prior to entering the jugular foramen. Similarly, the vagus 

nerve (CN X), which innervates parts of the larynx and hypopharynx, also provides sensory 

innervation to the external auditory canal. 

Therefore, referred otalgia can be due to a tumor at the base of the tongue or from the 

larynx/hypopharynx. Flexible laryngopharyngoscopy would likely identify the primary tumor site. 

(Choice A) An audiogram is used to evaluate hearing loss. Although many etiologies of hearing 

loss present with a normal ear examination, ear pain, especially in a patient with HNSCC risk 

factors, is concerning for malignancy. 

(Choice C) MRI scan of the brain can assess for vestibular schwannoma (acoustic neuroma), which 

can cause hearing loss, dizziness, and tinnitus but would not cause referred otalgia. Referred 

otalgia is almost never due to central causes. 

(Choice D) Although a normal ear examination is reassuring that there is no primary etiology of 

otalgia (eg, otitis externa, otitis media), referred otalgia can be the presenting symptom of many 

diverse, insidious pathologies and therefore must be further evaluated. 

(Choices E and F) Tympanometry can assess for eustachian tube dysfunction, which can cause 

ear pain but would also cause hearing loss, feeling of fullness, and tympanic membrane retraction or 

middle ear effusion; tympanostomy tube placement can be considered in patients who do not 

respond to medical management (eg, decongestants). Tube placement is also indicated in some 

children with recurrent otitis media. 

Educational objective: 

In a patient with risk factors for malignancy, ear pain with a normal ear examination may be referred 

from the base of the tongue or hypopharynx/larynx. Associated cervical adenopathy makes head 

and neck squamous cell carcinoma the most likely diagnosis. 

References 
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A 28-year-old woman comes to the office due to persistent nasal congestion and stuffiness. The 

patient has a constant sensation of dripping in the back of her throat and states that food has tasted 

bland to her recently. A year ago, she came to the emergency department due to severe wheezing 

after taking naproxen for menstrual cramping. The patient has no history of head trauma. Family 

history is significant for asthma in her sister. She does not smoke cigarettes but occasionally 

smokes marijuana. Which of the following is the most likely cause of this patient's current 

symptoms? 

O A.Allergic rhinitis (52%) 

O B.Fungal rhinosinusitis (0%) 

✓O C.Nasal polyposis (44%) 

O D.Nasopharyngeal angiofibroma (1 % ) 

O E.Perforated nasal septum (0%) 

O F. Pyogenic granuloma (0%) 

Omitted 
Correct answer 

C 

I 1,1 44% 
L!!!!. Answered correctly 
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This patient has persistent nasal symptoms and previously had a severe wheezing reaction after 

taking naproxen, a nonsteroidal anti-inflammatory drug (NSAID). This presentation is consistent 

with aspirin-exacerbated respiratory disease (AERD), the clinical triad of: 

• asthma {often severe and presenting in adulthood). 

• bronchospasm or nasal congestion following the ingestion of aspirin or NSAIDs. 

• chronic rhinosinusitis with nasal polyposis. 

This patient's current symptoms of bland-tasting food {likely due to anosmia) and recurrent nasal 

discharge/congestion are typical in patients with nasal polyps, which are identified on nasal 

examination as bilateral, gray, glistening mucoid masses. 

AERD is classified as a pseudoallergy because it is not mediated by lgE. Although the 

pathophysiology is not fully elucidated, it seems to be related to overproduction of leukotrienes. 

Exposure to NSAIDs leads to acute reactions. In addition to typical management of asthma (eg, 

inhalers) and chronic rhinosinusitis (eg, intranasal saline and glucocorticoids), leukotriene-modifying 

agents are often prescribed for patients with AERD. 

AERD is typically a clinical diagnosis but can be confirmed with an aspirin challenge. Aspirin 

desensitization is used for patients with worsening disease or those who require aspirin or NSAID 

therapy for comorbid conditions (eg, arthritis, coronary artery disease). 

(Choices A and B) Allergic rhinitis and allergic fungal rhinosinusitis can both cause all the nasal 

symptoms this patient is experiencing. However, nasal symptoms in combination with a respiratory 

reaction to an NSAID is characteristic of AERD. 

(Choice D) Juvenile nasal angiofibroma is a rare, benign tumor of the nasopharynx that can cause 

nasal obstruction and nasal drainage but also usually results in epistaxis. In addition, it occurs 

almost exclusively in teenage boys. 

(Choice E) Patients with a perforated nasal septum often have nasal congestion with excess 

crusting. They may also have noisy breathing (typically a whistling noise on inspiration). However, 

patients usually have bleeding and typical risk factors (eg, nasal surgery, cocaine use) and do not 

have exacerbations after using NSAIDs. 

(Choice F) Pyogenic granulomas are benign vascular tumors that can occur on the nasal septum 

and cause congestion. However, bleeding is typically prominent because they are very friable, and 

there is no association with NSAID use. 

Educational objective: 

Aspirin-exacerbated respiratory disease is a clinical condition defined by the triad of asthma, 

bronchospasm or nasal congestion following the ingestion of aspirin or nonsteroidal anti

inflammatory drugs, and chronic rhinosinusitis with nasal polyposis. 
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A 68-year-old woman comes to the office due to oral pain. For the last 3 days, she has had mild 

pain in the left lower jaw associated with swelling of the gums. The patient had a loose molar 

extracted 3 weeks ago, and the extraction site never completely healed. Medical history is notable 

for osteoporosis treated with calcium, vitamin D, and zoledronic acid. She has never used tobacco 

or alcohol. Vital signs are normal. Examination shows gingival edema and erythema surrounding 

an area of exposed bone at the left lower jaw. Which of the following is the most likely diagnosis? 

O A.Aphthous ulcer (2%) 

O B.Herpetic stomatitis (0%) 

0 C.Mucormycosis (0%) 

✓O D.Osteonecrosis (63%) 

O E.Periodontal abscess (30%) 

O F. Squamous cell carcinoma (1%) 

Omitted 
Correct answer 

I ,.1 63% 
L!!!!. Answered correctly 
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Bisphosphonate-related osteonecrosis of the jaw 

• High-dose, parenteral bisphosphonates 

Risk • Dental procedures (eg, extractions, implants) 

factors • Concurrent glucocorticoid use 

• Concurrent or previous malignancy 

Clinical 
• Chronic, indolent symptoms 

features 
• Mild pain, swelling 
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• Exposed bone, loosening of teeth, pathologic fractures 

• Oral hygiene 

Management • Antibacterial rinses 

• Antibiotics and debridement as needed 

This patient has a nonhealing dental extraction site associated with local swelling, mild pain, and 

exposed bone. Given her treatment of osteoporosis with zoledronic acid, these findings most likely 

represent bisphosphonate-related osteonecrosis of the jaw (ONJ), which is likely caused, at 

least in part, by impaired bone remodeling. It is most common in patients receiving high-dose 

parenteral bisphosphonates in the context of cancer therapy, but it can also occur in those taking 

bisphosphonates for osteoporosis. 

ONJ classically presents as an area of exposed, necrotic bone following tooth extractions or other 

dental procedures. It may persist for extended periods (months to years) and is often asymptomatic 

for much of the course. The mandible is more commonly affected than the maxilla. Treatment is 

largely supportive, including careful oral hygiene and antibacterial rinses; oral antibiotics and limited 

debridement are used only when needed. Because the course can be intractable, some experts 

advise dental consultation and completion of any anticipated dental procedures prior to initiation of 

bisphosphonate therapy. 

(Choices A and B) Both aphthous ulcers and herpetic stomatitis present with painful oral ulcers. 

However, these conditions cause superficial ulcerations without exposed bone that heal 

spontaneously, usually within 7-10 days. 

(Choice C) Mucormycosis (acute invasive fungal sinusitis) can present with pain and bone 

destruction. However, it occurs almost exclusively in immunocompromised patients (eg, those with 

uncontrolled diabetes mellitus) and presents with rapidly progressive fever, facial pain, nasal 

congestion, and changes in vision or mentation. 

(Choice E) Periodontal abscess can cause pain and swelling of tissues surrounding the affected 

tooth, but symptoms are typically acute. Patients usually have associated fever and 

lymphadenopathy. 

(Choice F) Like ONJ, squamous cell carcinoma can present as a nonhealing oral ulceration, and 

biopsy is often required for definitive diagnosis. However, this patient has no other clinical features 

(eg, cervical lymphadenopathy) or risk factors (eg, tobacco, heavy alcohol use) for oral cancer. Her 

history of bisphosphonate use makes ONJ much more likely. 

Educational objective: 

Bisphosphonate-related osteonecrosis of the jaw is characterized by chronic swelling, mild pain, and 

exposed, necrotic bone. It is often triggered by tooth extractions or other invasive dental 

procedures. The course can be intractable, and treatment is largely supportive with careful oral 

hygiene and antibacterial rinses. 

References 

• Diagnosis and management of osteonecrosis of the jaw: a systematic review and international 
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A 55-year-old man comes to the office for follow-up due to recurrent episodes of jaw pain. The 

patient's most recent episode was a week ago. He had pain that worsened with eating, 

accompanied by a tender mass under the left jaw and fever. All symptoms resolved within a few 

days with oral antibiotic treatment. This was the third episode in the past year. Which of the 

following is the most likely underlying reason for this patient's recurrent episodes of jaw pain? 

O A. Giant cell arteritis (0%) 

✓O B.Sialolithiasis (87%) 

O C.Sjogren syndrome (6%) 

O D.Temporomandibular joint disease (5%) 

O E.Trigeminal neuralgia (0%) 

Omitted 
Correct answer 

I 1. I B?o/o 
L!!!!. Answered correctly 
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This patient with episodes of jaw pain and swelling (eg, tender mass) that are exacerbated by eating, 

are associated with fever, and resolve with antibiotics likely has recurrent sialadenitis (salivary 

gland infection). Sialadenitis is caused by salivary stasis that leads to retrograde seeding of bacteria 

(eg, Staphylococcus aureus, oral flora) from the oral cavity. Salivary stasis can be seen in elderly 

postoperative patients or in those with obstruction of the outflow duct. In this patient with no other 

known risk factors, salivary stasis is likely due to ductal obstruction by salivary stones 

(sialolithiasis). 

Salivary stones most often form in the submandibular, rather than the parotid, glands because saliva 

from the submandibular glands has a higher mucus content and the duct travels against gravity, 

resulting in decreased salivary flow. These stones are most commonly made of calcium and are 

visible on CT scan. 

Sialolithiasis typically presents with pain and swelling exacerbated by eating. In some patients, 

management with hydration, moist heat, milking of the gland, and sialagogues is sufficient to control 

symptoms and even flush out the stone. However, in other patients (such as this one), ductal 

obstruction leads to secondary infections (sialadenitis). Although these episodes typically respond 

to nonsteroidal anti-inflammatory drugs and antibiotics, patients with recurrent infections should be 

referred to otolaryngology for stone removal. 

(Choice A) Giant cell arteritis can present with jaw pain exacerbated by eating. However, pain due 

to jaw claudication would worsen during chewing and improve shortly after cessation. In addition, 

pain would not resolve with antibiotic treatment, and a tender submandibular mass would not be 

present. 

(Choice C) Sjogren syndrome can present with salivary gland enlargement (typically painless) due 

to lymphocytic infiltration of the glands. However, patients are typically women, it more often affects 

the parotid glands, and secretions are significantly decreased, resulting in both xerostomia and dry 

eyes. 

(Choice D) Temporomandibular joint disorder can present with episodic pain exacerbated by eating 

with intervening asymptomatic periods. However, patients would not have fever or a submandibular 

mass. 

(Choice E) Trigeminal neuralgia can present with recurrent pain in the jaw (V2 and V3 branches of 

the trigeminal nerve) often triggered by minor stimuli like eating or brushing teeth. However, 

episodes last several seconds rather than a few days, and fever and a submandibular mass would 

not be present. 

Educational objective: 

Salivary stones occur most often in the submandibular glands and can present with recurrent 

sialadenitis due to obstruction of the duct. 

References 

• Human immunodeficiency virus and salivary gland pathology: an update. 

• Algorithms for treatment of salivary gland obstructions. 
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A 53-year-old woman is evaluated in the postanesthesia care unit following thyroid surgery. She 

underwent a total thyroidectomy for a retrosternal goiter that was causing dysphagia from 

esophageal compression. The patient states her neck feels a little "tight" but has no significant pain 

or difficulty breathing. Medical history is otherwise unremarkable. Temperature is 37 C (98.6 F), 

blood pressure is 126/86 mm Hg, and pulse is 100/min. Oxygen saturation is 99% on room air. On 

physical examination, the patient appears comfortable, with no distress. Pupils are equal, round, 

and reactive. Voice is normal. Neck incision is well-approximated, and there is a 4-cm ballotable 

swelling under the incision. The lungs are clear to auscultation. Heart sounds are normal. The 

neck swelling increases in size during the examination. Which of the following is the best next step 

in management? 

O A. Compressive dressing application ( 12%) 

O B. CT scan of the neck with contrast ( 10%) 

O C.Fluoroscopic swallowing study (3%) 

✓O D.lmmediate wound exploration (64%) 

O E.Urgent cricothyrotomy (8%) 

Omitted 
Correct answer I 1.1 64% 

L!!!!. Answered correctly 
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This patient with an enlarging fluid collection (ballotable neck swelling) developing after 

thyroidectomy likely has an expanding neck hematoma. An expanding neck hematoma is life

threatening due to the potential for airway obstruction, either from direct airway compression or 

from vascular compression causing venous congestion leading to laryngeal edema. Stridor, 

dysphagia, voice changes, and "tripod positioning" are all signs of increasing upper airway 

obstruction; however, patients can initially have few or no symptoms (as in this patient with only mild 

neck tightness). Notably, patients often maintain their peripheral blood oxygenation concentration 

until rapid (<1 min) decompensation. 

The most important step in management is to decompress the airway by immediately evacuating 

the hematoma (including at the bedside if necessary). This is done by reopening the incision and 

removing the blood collection. The wound should then be explored in the operating room to control 

the source of bleeding, and the patient's airway should be evaluated to assess for laryngeal edema 

and need for protective endotracheal intubation (until the edema subsides). 

(Choice A) Compression via direct pressure or with a compressive dressing is often used to control 

bleeding at many sites. However, when bleeding is in the neck, compression can worsen the airway 

obstruction. 

(Choice B) A CT scan of the neck is not needed to diagnose an expanding neck hematoma and 

would delay potentially life-saving treatment. 

(Choice C) A fluoroscopic swallowing study may be used to assess for pharyngeal or esophageal 

injury (which would not cause rapidly expanding neck swelling) or to evaluate swallowing function if 

there is concern that a regular diet may be unsafe (eg, in some patients with head and neck tumors). 

(Choice E) Urgent cricothyrotomy involves an incision through the cricothyroid membrane to secure 

an airway for a patient in distress when other forms of airway management are unsuccessful, 

unavailable, or contraindicated. This patient's airway is threatened by a hematoma; removal may be 

sufficient to improve the airway. 

Educational objective: 

A postoperative neck hematoma should be recognized promptly and drained to avoid potentially 

lethal upper airway obstruction. 

References 

• Risk factors for hematoma after thyroidectomy: results from the nationwide inpatient sample. 

• Risk factors for neck hematoma after thyroid or parathyroid surgery: ten-year analysis of the 

nationwide inpatient sample database. 

• Airway management of a life-threatening post-thyroidectomy hematoma. 
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A 5-year-old boy is brought to the office due to ear pain. Two days ago, the patient developed low

grade fever and pain in the left ear. His parents think he is also having trouble hearing from the left 

ear as they have noticed him tilt his right ear toward the television. For the past week, the patient 

has also had a runny nose and cough, which developed soon after the family flew home from 

vacation. He has no history of ear infections or other chronic issues and takes no medications. 

Temperature is 38.1 C (100.6 F), blood pressure is 110/60 mm Hg, and pulse is 110/min. 

Examination shows bulging of the left tympanic membrane, which is pale yellow and immobile with 

pneumatic insufflation. The right tympanic membrane and bilateral auditory canals appear normal. 

The nasal mucosa appears boggy, and postnasal drip is present. The maxillary and frontal sinuses 

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

✓O A.Acute otitis media (54%) 

0 B.Barotrauma (3%) 

O C.Bullous myringitis (1%) 

O D. Cholesteatoma ( 1 % ) 

O E.Chronic suppurative otitis media (1%) 

O F. Otitis media with effusion (36%) 

Omitted 
Correct answer 

A 

Explanation 
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I 1.1 54% 
L!!!!. Answered correctly 
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This child has acute otitis media (AOM), or infection of the middle ear fluid. Unlike older children 

and adults, young patients (particularly age 6-18 months) are predisposed to AOM due to narrower 

and straighter eustachian tubes. Additional risk factors include day care/school attendance, positive 

family history, and cigarette smoke exposure. 

AOM often follows an upper respiratory infection, which causes inflammation and edema of the 

already narrow eustachian tube. Fluid accumulation in the distal tube allows for growth of colonized 

bacteria, most commonly Streptococcus pneumoniae, nontypeable Haemophilus influenzae, and 

Moraxella catarrha/is. 

Common presenting symptoms include otalgia, fever, and irritability. In addition, patients may have 

conductive hearing loss, as seen in this child, because fluid in the middle ear inhibits sound 

transmission. 

The most specific finding in AOM is a bulging tympanic membrane (TM) due to middle ear 

inflammation. Other classic findings include decreased TM mobility on pneumatic insufflation or 

visible air-fluid levels, both indicating middle ear effusion. A pale yellow, opaque TM with bulging is 

suggestive of purulent effusion. TM erythema is also common but is not required for the diagnosis; 

as an isolated finding (ie, no bulging or effusion), it is insufficient for diagnosis. 

(Choice B) Barotrauma due to flying can occur if middle ear pressure does not equilibrate with 

atmospheric pressure during ascenUdescent. Symptoms may include bleeding in the middle ear 

space (ie, hemotympanum) or TM rupture. This patient developed symptoms days after travel and 

has signs of acute inflammation. 

(Choice C) Bullous myringitis is an uncommon complication of AOM and presents with TM bullae, 

which are not seen in this patient. 

(Choice D) Cholesteatoma is an abnormal growth of squamous epithelium in the middle ear and 

presents with hearing loss and a white mass posterior to the TM, which is not seen in this patient. 

Fever and TM bulging would not be expected. 

(Choice E) Chronic suppurative otitis media is characterized by otorrhea and hearing loss for >6 

weeks and TM perforation on examination, findings not present in this patient. 

(Choice F) Otitis media with effusion (OME) may cause hearing loss and poor TM mobility. 

However, in contrast to AOM, in OME, there is a lack of acute inflammation (eg, fever, TM bulging). 

Educational objective: 

Acute otitis media, a common cause of otalgia in young children, is characterized by middle ear 

inflammation (eg, tympanic membrane [TM] bulging + erythema) and effusion (eg, poor TM mobility). 

References 

• Otitis media: diagnosis and treatment. 

• The diagnosis and management of acute otitis media. 
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A 57-year-old man comes to the office for follow-up after recent thyroid surgery. A month ago, he 

was found to have a solitary thyroid nodule, and a fine-needle aspiration biopsy of the mass 

revealed a neoplasm arising from parafollicular cells. He underwent an uncomplicated total 

thyroidectomy and removal of surrounding lymph nodes. He feels well and is taking levothyroxine as 

prescribed. Medical history is otherwise significant for well-controlled hypertension. The patient has 

no family history of thyroid cancers, and germline RET mutation testing was negative. Vital signs 

are within normal limits. On examination, there is a well-healing incision on his lower anterior neck 

with no surrounding erythema or edema. There are no enlarged cervical lymph nodes. The 

remainder of the examination shows no abnormalities. Blood cell counts and serum chemistry 

studies are within normal limits. Periodic surveillance with which of the following is most appropriate 

in this patient? 

O A.Antithyroid peroxidase antibodies (0%) 

O B.Dexamethasone suppression testing (0%) 

✓O C.Serum calcitonin (47%) 

O D.Serum parathyroid hormone (31 %) 

O E.Serum thyroglobulin (6%) 

O F. Serum thyroxine (10%) 

O G.Thyroid scintigraphy (3%) 

Omitted 
Correct answer 

C 

I 1.1 47% 
L!!!!. Answered correctly 
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This patient has medullary thyroid cancer (MTC), a neuroendocrine malignancy arising from the 

calcitonin-secreting parafollicular C cells. Most cases of MTC are sporadic, although 

approximately 25% are due to germline mutations in the RET proto-oncogene (eg, multiple 

endocrine neoplasia type 2 [MEN2], characterized by: MTC; pheochromocytoma; and either 

parathyroid hyperplasia [type 2A] or marfanoid habitus and mucosal neuromas [type 2B]). 

MTC most commonly presents as an asymptomatic thyroid nodule. A minority of patients have 

diarrhea and flushing (due to hormone secretion by the tumor). Unless there is concomitant 

hyperparathyroidism (eg, MEN2A), serum calcium is usually normal, possibly due to downregulation 

of calcitonin receptors. The diagnosis of MTC is confirmed with fine-needle aspiration. Primary 

treatment is total thyroidectomy, and therefore postoperative thyroid replacement therapy (ie, 

levothyroxine) is necessary. 

MTC is often metastatic at the time of diagnosis, primarily to the cervical lymph nodes and upper 

aerodigestive tract. Serum calcitonin levels correlate with the risk of metastasis and are measured 

at the time of diagnosis; they also correlate with risk of recurrence and are therefore measured 

serially following surgery. Carcinoembryonic antigen also correlates with disease progression and is 

typically measured with calcitonin. 

(Choice A) Antithyroid peroxidase antibodies are associated with chronic lymphocytic (Hashimoto) 

thyroiditis and related disorders. They are most often assayed in patients with goiter and elevated 

TSH, and are not useful in following MTC. 

(Choice B) The dexamethasone suppression test is used in the evaluation of hypercortisolism (ie, 

Cushing syndrome); suggestive manifestations include proximal muscle weakness, facial plethora, 

and supraclavicular fat pads. Hypercortisolism is not associated with MEN2 or sporadic MTC. It is 

occasionally seen in MEN1 (which is not associated with MTC), generally due to ACTH-secreting 

pituitary tumors or adrenal tumors. 

(Choice D) Primary hyperparathyroidism is a major manifestation of MEN1 (characterized by 

parathyroid, pituitary, and enteropancreatic endocrine cell tumors but not associated with MTC) and 

MEN2A (unlikely in a patient with negative RET germline mutation testing). Transient 

hypoparathyroidism can develop after thyroidectomy; patients are often given calcium 

supplementation, with the dose tapered off based on calcium (not parathyroid hormone) 

measurements. 

(Choices E and G) Thyroglobulin is a glycoprotein that serves as a substrate for the production of 

thyroid hormone. Levels are elevated in differentiated papillary/follicular thyroid cancer, for which it 

is used as a cancer marker, but not in MTC (which does not produce thyroid hormone). 

Thyroglobulin levels are also elevated in goiter, Graves disease, and thyroiditis. Similarly, thyroid 

scintigraphy uses radiolabeled iodine to assess iodine uptake as a marker for thyroid metabolic 

activity; papillary and follicular thyroid cancers take up radiolabeled iodine, but MTC does not. 

(Choice F) Serum thyroxine is used in the initial diagnosis of hypo- and hyperthyroidism. 

Thereafter, levothyroxine dose adjustments are primarily based on serum TSH, and thyroxine 

measurement has little utility. 

Educational objective: 

Medullary thyroid cancer arises from the calcitonin-secreting parafollicular C cells. Serum calcitonin 

levels correlate with the risk of metastasis and recurrence, and are measured serially following 

surgery. 

References 

• Medullary thyroid carcinoma. 
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A 5-year-old boy is brought to the clinic by his parents due to hearing loss. Over the past year, the 

patient has had increased difficulty hearing normal conversations. He was born at 36 weeks 

gestation and was small for gestational age but otherwise has had no medical problems. He is at 

the 50th-75th percentile for height, weight, and head circumference. A tuning fork held over the 

middle of the forehead sounds louder in the left ear. Tuning fork sounds are better heard with air 

conduction bilaterally. Which of the following is the most likely etiology of this patient's hearing loss? 

O A.Cholesteatoma (16%) 

O B.Chronic otitis media (13%) 

✓O C.Congenital infection (34%) 

0 D.Foreign body (6%) 

O E.Noise exposure (9%) 

0 F. Otosclerosis (18%) 

Omitted 
Correct answer 

C 

I 1,1 34% 
L!!!!. Answered correctly 
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Interpretation of Rinne & Weber tests 

Rinne result Weber result 

Normal AC > BC in both ears Midline 

Conductive hearing BC > AC in affected ear, AC > 
Lateralizes to affected ear 

loss BC in unaffected ear 

Sensorineural Lateralizes to unaffected ear, 
AC > BC in both ears 

hearing loss away from affected ear 

Mixed hearing loss 
BC > AC in affected ear, AC > Lateralizes to unaffected ear, 

BC in unaffected ear away from affected ear 

AC = air conduction; BC = bone conduction. 

This patient's Weber test localizes to the left (unaffected) ear, and he hears air conduction louder 

than bone conduction bilaterally. These findings are consistent with right-sided sensorineural 

hearing loss (SNHL). SNHL results from damage to the inner ear or auditory nerve. The most 

common cause of nonhereditary SNHL in children is congenital cytomegalovirus (CMV) infection. 

Congenital CMV is transmitted transplacentally from the mother to the fetus in utero. Although some 

infants are born with features of CMV (eg, small for gestational age, microcephaly, jaundice, 

hepatosplenomegaly), most infected infants are asymptomatic. Hearing loss occurs in up to 50% 

of symptomatic and 15% of asymptomatic patients; it may be present at birth and progress, or its 

onset may be delayed until later in childhood. One or both ears can be affected. 

Diagnosis typically involves CMV PCR testing of the urine or saliva. Symptomatic infants are treated 

with antivirals to prevent progressive hearing loss. Treatment is not recommended for asymptomatic 

individuals with isolated SNHL. 

(Choices A, B, D, and F) Cholesteatoma, chronic otitis media, foreign body, and otosclerosis affect 

the middle or outer ear and can cause conductive hearing loss. Patients with this type of hearing 

loss have louder bone conduction than air conduction in the affected ear; a tuning fork placed on the 

forehead is also louder in the affected ear. In contrast, this patient hears air conduction louder than 

bone conduction in both ears, and the tuning fork is louder in the unaffected ear. 

(Choice E) Constant exposure to loud noises over a prolonged period can damage the cochlea and 

lead to high-frequency SNHL. Older children and adults may be affected, but SNHL due to noise 

exposure is rare at age <5. 

Educational objective: 

Congenital cytomegalovirus infection is the most common cause of nonhereditary sensorineural 

hearing loss in children. The infection is frequently asymptomatic in infants but can cause 

progressive or delayed-onset, unilateral or bilateral hearing loss later in childhood. 

References 

• Hearing loss in children with asymptomatic congenital cytomegalovirus infection. 

• Hearing loss and congenital CMV infection: a systematic review. 
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A 66-year-old man comes to the office due to a sore throat over the last 3 months. The pain in the 

throat is worsening and is particularly noticeable when the patient swallows. He thought the pain 

was related to tonsil stones and tried picking them out with toothpicks and gargling with salt water 

after meals, but this did not relieve the pain. The patient has noticed an ulcer on the right tonsil that 

bleeds when he touches it. Medical history is significant for chronic obstructive pulmonary disease, 

for which he uses multiple inhalers. The patient has smoked 2 packs of cigarettes daily for the past 

50 years. Vital signs are within normal limits. Ear examination is normal. The nasal mucosa is dry, 

and examination of the oral cavity shows poor dentition with no lesions. Oropharyngeal examination 

shows an enlarged, firm right tonsil with a 1-cm ulceration with surrounding fibrinous debris. The left 

tonsil has several small tonsil stones without surrounding inflammation. There is no cervical 

adenopathy. Biopsy of this lesion would most likely reveal which of the following? 

O A.Adenocarcinoma (6%) 

0 B.Aphthous ulcer (5%) 

O C.Non-Hodgkin lymphoma (1 %) 

O D.Pemphigus vulgaris (0%) 

O E.Small cell carcinoma (0%) 

✓O F. Squamous cell carcinoma (85%) 

Omitted 
Correct answer 

I , • I 85% 
L!!!!. Answered correctly 
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An ulcerated tonsillar lesion in a patient with a long smoking history is highly suspicious for 

oropharyngeal squamous cell carcinoma (SCC). Oropharyngeal SCC may present with sore 

throat and odynophagia due to tumor invasion or local irritation. Lesions often ulcerate and can be 

friable (eg, bleeding to light touch). Other manifestations include referred otalgia or an isolated neck 

mass (representing regional nodal spread of disease). 

Traditional risk factors for oropharyngeal SCC include age >40, tobacco use, alcohol use, and 

immunocompromised status. There has also been a dramatic increase in oropharyngeal cancer due 

to human papillomavirus (HPV), which may be seen in younger, nonsmoking patients. This patient 

should undergo biopsy of the tonsil lesion with evaluation of HPV status as well as neck imaging (eg, 

CT scan) to characterize the lesion and any associated nodal metastasis. 

Tonsil stones (tonsilloliths)-commonly occurring concretions of food, cellular, and bacterial debris

are not known to be risk factors for oropharyngeal SCC and can be managed with gentle removal 

(eg, gargling with salt water). However, frequent patient manipulation (eg, with toothpicks) can 

cause mucosal trauma, which may be mistaken as an ulcerated neoplasm. 

(Choice A) A tonsil malignancy is unlikely to be adenocarcinoma. Lung adenocarcinoma shares 

some risk factors (eg, smoking, age) and possible presenting symptoms (eg, cough, hemoptysis) 

with oropharyngeal SCC, but it does not metastasize to the tonsil. 

(Choice B) Aphthous ulcers are common, painful ulcers that typically present with an erythematous 

border and a white membrane covering the ulcer. However, they typically resolve in 1-2 weeks and 

are usually seen in the oral cavity (eg, tongue, buccal mucosa) rather than the oropharynx (tonsil}. 

(Choice C) Although non-Hodgkin lymphoma rarely can present in a tonsil, it is much less common 

than head and neck SCC. It would also cause tonsillar enlargement rather than ulceration and is 

usually seen in patients with immunosuppression or autoimmune diseases. 

(Choice D) Pemphigus vulgaris is an autoimmune disease characterized by painful blisters of the 

skin and mucous membranes. Although it is seen in middle-aged and older adults and can present 

with mucosal ulcerations, the pain would likely be more severe, there would be multiple ulcerations, 

and skin blistering would be evident as well. 

(Choice E) Small cell carcinoma is a neuroendocrine lung tumor that occurs almost exclusively in 

smokers. However, it is not seen in the tonsil. 

Educational objective: 

A tonsil ulcer in a smoker is likely due to squamous cell carcinoma. 

References 

• HPV-associated head and neck cancer. 

• Distinct risk factor profiles for human papillomavirus type 16-positive and human papillomavirus 

type 16-negative head and neck cancers. 

• Multidetector computed tomography imaging characteristics of asymptomatic palatine 

tonsilloliths: a retrospective study on 3886 examinations. 

Surgery 

Subject 

Ear, Nose & Throat (ENT} 

System 

Head and neck cancers 

Topic 

MedicalBooksVN.com 



A 36-year-old woman comes to the emergency department due to a persistent spinning sensation 

associated with nausea and vomiting. Since the onset of symptoms 2 days ago, the patient has 

stayed in bed most of the time due to feeling unsteady when walking. She has had no headache, 

hearing loss, speech disturbance, or muscle weakness. Two weeks ago, she had an upper 

respiratory infection with sore throat, right ear fullness, and a feeling of "muffled" hearing. Medical 

history is notable for childhood asthma, and her only medication is a combined oral contraceptive 

pill. This patient's history is most consistent with which of the following diagnoses? 

O A.Acute mastoiditis (3%) 

O B.Benign paroxysmal positional vertigo (9%) 

O C.Meniere disease (12%) 

O D.Perilymphatic fistula (5%) 

O E.Vestibular migraine (0%) 

✓O F. Vestibular neuritis (67%) 

Omitted 
Correct answer 

I I, I 67% 
L!!!!. Answered correctly 
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• Recurrent episodes lasting 20 minutes to several hours 

Meniere disease • Sensorineural hearing loss 

• Tinnitus &/or feeling of fullness in the ear 

BPPV 
• Brief episodes triggered by head movement 

• Dix-Hallpike maneuver causes nystagmus 

Vestibular 
• Acute, single episode that can last days 

neuritis 
• Often follows viral syndrome 

• Abnormal head thrust test 
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• Vertigo associated with headache or other migrainous phenomenon (eg, 

Migraine visual aura) 

• Symptoms resolve completely between episodes 

Brainstem/ • Sudden-onset, persistent vertigo 

cerebellar stroke • Usually other neurologic symptoms 

BPPV = benign paroxysmal positional vertigo. 

This patient has acute, persistent vertigo consistent with vestibular neuritis (VN). VN is a self

limited disorder of the vestibulocochlear nerve (CN VIII) that sometimes follows a viral upper 

respiratory infection. VN can be associated with significant nausea and vomiting as well as 

impaired gait, with the patient falling toward the affected side. VN associated with unilateral hearing 

loss is termed labyrinthitis. 

The diagnosis of VN is based on clinical findings. Patients exhibit nystagmus that is suppressed 

when they direct their vision toward a stationary target (consistent with peripheral rather than central 

vertigo). Head thrust test is usually abnormal. In this test, the patient is asked to look at a fixed 

target while the head is rapidly rotated. Patients with normal vestibular function maintain visual 

fixation; however, in patients with VN, the eyes move away and then return to the target with a 

horizontal saccade. 

Because VN is usually self-limited, patients can be managed expectantly. Management may also 

include vestibular suppressants (eg, meclizine), corticosteroids, and vestibular rehabilitation. 

(Choice A) Acute mastoiditis is a potential complication of acute otitis media. Typical symptoms 

include posterior ear pain, headache, erythema over the mastoid bone, and fever. 

(Choice B) Although benign paroxysmal positional vertigo also causes severe vertigo often 

accompanied by nausea, the episodes are recurrent, brief (<1 min), and triggered by changes in 

head position. 

(Choice C) Meniere disease causes recurrent episodic (rather than persistent) vertigo with 

concurrent hearing loss and a feeling of fullness in the ear. This patient's previous ear fullness and 

sense of muffled hearing were likely related to her upper respiratory infection, and the time course 

makes VN much more likely. 

(Choice D) A perilymphatic (labyrinthine) fistula is a complication of head injury or barotrauma that 

causes leakage of fluid from the semicircular canal. A perilymphatic fistula causes vertigo, 

nystagmus, hearing loss, and tinnitus that is triggered by sneezing, straining, or sudden loud noises 

(Tullio phenomenon). 

(Choice E) Vestibular migraine causes vertigo that is variable in severity, typically lasts several 

minutes to a few hours, and is usually associated with headache or other migrainous phenomena 

(eg, photophobia). 

Educational objective: 

Vestibular neuritis is a self-limited disorder of the vestibulocochlear nerve (CN VIII) that sometimes 

follows a viral upper respiratory infection. Vestibular neuritis with unilateral hearing loss is termed 

labyrinthitis. 
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A 16-year-old boy comes to the emergency department due to sore throat and fever. He started 

having a mild sore throat after returning from summer camp about a week ago, and it has worsened 

in the last 2 days. The patient also has right neck pain and earache but no cough or shortness of 

breath. He does not use tobacco or illicit drugs and is not sexually active. Temperature is 38.8 C 

(102 F), blood pressure is 118/74 mm Hg, and pulse is 104/min. Enlarged and tender cervical lymph 

nodes are present. The patient is not able to fully open his mouth, but examination of the oral cavity 

shows pooling of saliva, a large right tonsil with swelling of the right soft palate, and deviation of the 

uvula to the left. Ear examination shows normal tympanic membranes. A rapid test for 

Streptococcus pyogenes is negative. Which of the following is the most likely diagnosis? 

O A.Acute epiglottitis (2%) 

O B.Acute tonsillitis (9%) 

O C.Adenoidal hypertrophy (0%) 

0 D.Herpangina (0%) 

O E.lnfectious mononucleosis (10%) 

✓O F. Peritonsillar abscess (75%) 

Omitted 
Correct answer 

I 1,1 75% 
L!!!!. Answered correctly 
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Peritonsillar abscess 

Right soft 
palate edema 

Right 
peritonsillar 

abscess 

©UWortd 

Normal 
left tonsil 

• Fever 

Clinical features 

• Sore throat, difficulty swallowing 

• Trismus 
• Muffled "hot potato" voice 

• Uvula deviation away from enlarged tonsil 

• Pooling of saliva 

This patient has fever, pharyngeal pain, and earache suggesting a possible peritonsillar abscess 

{PTA). PTA, also known as quinsy, is an acute bacterial infection of the region between the tonsil 

and the pharyngeal muscles. It begins as persistent tonsillitis/pharyngitis and progresses to 

cellulitis/phlegmon, with pus collecting into an abscess within a week of symptom onset. PTA is 

most common in older adolescents and young adults, and drug or alcohol use increases the risk. 

Examination findings in PTA can include spasm of the jaw muscles (trismus) (which often limits the 

physical examination), muffled "hot potato" voice, and swelling of peritonsillar tissues with deviation 

of the uvula to the contralateral side. Treatment involves needle aspiration or incision and 

drainage plus antibiotic therapy to cover Group A hemolytic streptococci and respiratory 

anaerobes. 

(Choice A) Epiglottitis is characterized by high-grade fever, severe sore throat, and odynophagia 

that can rapidly progress to airway obstruction. Pharyngeal findings in epiglottitis are typically 

normal. 

(Choice B) Uncomplicated tonsillitis is characterized by tonsillar erythema and exudates, often with 

tender anterior cervical nodes and palatal petechiae. However, trismus, pooling of saliva, and uvular 

deviation are more consistent with PTA. 

(Choice C) Enlarged adenoids are usually seen in early childhood and regress with age. They are 

unlikely to cause symptoms in an adolescent but may occasionally obstruct the nasopharynx. 

(Choice D) Herpangina is caused by the coxsackie A virus and presents with fever, sore throat, and 

odynophagia. It is most common in children and is characterized by vesicles on the tonsils and soft 

palate. 

(Choice E) Infectious mononucleosis is characterized by the triad of fever, pharyngitis, and 

posterior cervical lymphadenopathy. Mononucleosis is not typically complicated by abscess 

formation. 

Educational objective: 

Peritonsillar abscess is characterized by fever, pharyngeal pain, and earache. Examination findings 

include trismus, muffled voice, and swelling of peritonsillar tissues with deviation of the uvula. 

Treatment involves needle aspiration or incision and drainage plus antibiotic therapy. 

References 
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A 7-year-old boy is brought to the clinic by his mother for evaluation of rhinorrhea. Three days ago, 

the patient developed rhinorrhea and a cough that is worse at night. For the past day, he has had 

intermittent, mild pain around the upper cheeks, particularly when leaning forward. He had fever on 

the first day of illness but has been afebrile for 48 hours. The patient's appetite is decreased, but he 

is drinking fluids and voiding normally. He has no chronic medical conditions and takes no 

medication. Immunizations are up to date. Temperature is 37.6 C (99.7 F), pulse is 100/min, and 

respirations are 20/min. The patient is well-appearing and comfortable on examination. The 

tympanic membranes are clear. Nasal discharge is profuse and yellow-green in color. The posterior 

oropharynx is erythematous. Palpation over the upper cheeks bilaterally causes mild discomfort. 

Cardiopulmonary examination is unremarkable. The abdomen is soft with no organomegaly. Which 

of the following is the best next step in management of this patient? 

O A.Antihistamine therapy (4%) 

O B.lnhaled bronchodilator therapy (0%) 

O C.Oral antibiotics (41 % ) 

O D.Oral glucocorticoids (0%) 

✓O E.Supportive care (53%) 

Omitted 
Correct answer 

I 1,1 53% 
L!!!!. Answered correctly 

E 

Explanation 
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Acute rhinosinusitis in children 

• Nasal congestion &/or purulent drainage 

Clinical features • Facial pressure/pain 

04/19/2021 
• Last Updated 

• + Fever, cough, headache, loss of smell, ear pain 

• Viral 

o No fever or early resolution of fever 

o Mild symptoms (eg, well-appearing, mild facial pain) 

Etiology 
o Improvement & resolution by day 5-10 

• Bacterial 

o Fever >3 days OR 

o New/recurrent fever after initial improvement OR 

o Persistent symptoms >10 days 

Treatment 
• Intranasal saline, saline irrigation, NSAIDs 

• Antibiotics if bacterial 

NSAIDs = nonsteroidal anti-inflammatory drugs. 

This afebrile patient with 3 days of purulent nasal discharge and mild pain with palpation of the 

maxillary sinuses likely has acute viral rhinosinusitis. Rhinosinusitis is a common infection of the 

upper respiratory tract characterized by inflammation of the nasal passages and paranasal sinuses. 

Presenting symptoms include nasal congestion and/or purulent discharge in addition to facial 

pressure/pain that is exacerbated by leaning forward (as seen in this patient). Pain with palpation 

or percussion of sinuses is common. Additional symptoms may include fever, cough, headache, ear 

pain, and loss of smell. 

Viral rhinosinusitis can be differentiated from bacterial rhinosinusitis by the duration and severity of 

symptoms. History suggestive of a viral etiology includes mild symptoms (eg, no fever or early 

resolution of fever, mild pain) and improvement by day 5-10. In contrast, the clinical course of 

bacterial rhinosinusitis is one of the following: severe in onset (ie, high fever for >3 days), persistent 

(ie, symptoms lasting >10 days without improvement), or biphasic (ie, recurrent fever after initial 

improvement). 

Management of viral rhinosinusitis is supportive care, including intranasal saline, saline irrigation, 

and nonsteroidal anti-inflammatory drugs. 

(Choice A) Antihistamines treat allergic rhinitis, which presents with clear rhinorrhea, congestion, 

nasal itching, sneezing, and watery eyes. Although allergic rhinitis can be a predisposing factor for 

rhinosinusitis, this patient's purulent nasal discharge suggests an infectious etiology. 

(Choices Band D) Inhaled bronchodilators (eg, albuterol) and oral glucocorticoids are indicated in 

asthma exacerbations, which present with wheezing and shortness of breath. Neither are indicated 

in rhinosinusitis, although intranasal corticosteroids can be considered in patients with underlying 

allergic rhinitis to decrease inflammation. This patient's lung examination is unremarkable, and he 

has no history of atopic disease. 

(Choice C) Antibiotics (eg, amoxicillin, amoxicillin-clavulanate) are indicated for acute bacterial 

rhinosinusitis. This well-appearing patient is afebrile with mild sinus tenderness and a short 

symptom duration, making viral rhinosinusitis more likely. 

Educational objective: 

Acute rhinosinusitis presents with upper respiratory symptoms (eg, rhinorrhea, congestion, cough) 

and facial pain/pressure, with or without fever. Viral rhinosinusitis is more likely than bacterial 

rhinosinusitis in patients who are afebrile with mild symptoms that improve within 10 days. 

Treatment is supportive care (eg, nasal saline/irrigation). 

References 
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A 34-year-old woman comes to the office due to difficulty hearing, especially in the left ear. The 

hearing loss has worsened over the past year, and she is now having trouble hearing people at 

work; however, when the environment is noisy, she can understand speech better than when she is 

in a quiet room. The patient also hears ringing in the left ear. She has no dizziness, vertigo, or ear 

pain. She has had no significant noise exposure. The patient has no other medical conditions and 

takes no medications. Her mother had surgery for hearing loss when she was in her 40s. On 

examination, the tympanic membranes are clear with a good light reflex, good landmarks, and no 

middle ear effusion. There is a slight reddish hue behind the left tympanic membrane. Which of the 

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

✓O A. Bony overgrowth of the ossicles ( 41 % ) 

O B.Degeneration of neuronal cell bodies (7%) 

O C.lncreased fluid in the cochlea (11%) 

O D.Lamellated basement membrane (13%) 

O E.Neoplastic growth involving CN VIII (25%) 

Omitted 
Correct answer 

I ,.1 41% 
L!!!!. Answered correctly 

A 

Explanation 
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Otosclerosis 

• Younger (early to mid-30s) Caucasian patients 

Epidemiology • More common in women 

• 

• Autosomal dominant with incomplete penetrance 

06/27/2021 
Last Updated 

Pathophysiology • Imbalance of bone resorption & deposition ------► stiffening of stapes 

• Progressive conductive hearing loss 

Clinical • Paradoxical improvement in speech discrimination in noisy 

manifestations environments 

• + Reddish hue behind tympanic membrane 

Management 
• Amplification (eg, hearing aids) 

• Surgery (eg, stapes reconstruction) 

This patient has hearing loss that paradoxically improves (with regard to speech discrimination) in 

noisy environments, consistent with conductive hearing loss (CHL}. Given her young age and 

family history of hearing loss at a young age, this presentation suggests otosclerosis. 

Otosclerosis is inherited in an autosomal dominant pattern with incomplete penetrance. It results 

from an imbalance of bone resorption and deposition, causing stiffening and fixation of the ossicular 

chain (malleus, incus, stapes), primarily the stapes. Because the ossicles function as a lever 

connecting the tympanic membrane to the oval window to amplify sound energy, this stiffening 

results in CHL. As with other causes of CHL, patients with otosclerosis can have paradoxical 

improvement of speech understanding in a noisy environment (a phenomenon called the paracusis 

of Willis), possibly because CHL dampens the competing background noise, thereby allowing 

speech to be heard more clearly. 

Ear examination is generally unremarkable, although excessive bony resorption can expose 

underlying blood vessels, leading to a reddish hue sometimes seen behind the tympanic 

membrane. Management involves hearing amplification or surgical reconstruction of the stapes. 

(Choice B) Degeneration of neuronal cell bodies (which can occur in presbycusis) is seen in older 

individuals and presents with bilateral, symmetric sensorineural hearing loss (SNHL}. Unlike CHL, 

SNHL is characterized by worse speech understanding with increasing background noise. 

(Choice C) Increased fluid in the cochlea (which is thought to occur in Meniere disease) can cause 

a unilateral hearing loss in young adults that sometimes runs in families. However, it presents with 

episodic vertigo, hearing loss, and aural fullness. 

(Choice D) A lamellated basement membrane is characteristic of Alport syndrome, which can cause 

hereditary SNHL (not CHL} due to damage of the basement membrane in the cochlea. It typically 

presents with recurrent hematuria in childhood. 

(Choice E) A neoplastic growth involving CN VIII (vestibular schwannoma) would also cause a 

unilateral hearing loss and is sometimes hereditary (eg, neurofibromatosis, type 2). However, it 

would present with SNHL and a normal otoscopic examination (no reddish hue). 

Educational objective: 

A conductive hearing loss (CHL} may show improved speech understanding in background noise. 

CHL in a young woman with a positive family history of hearing loss likely represents otosclerosis, 

which is characterized by bony overgrowth of the stapes that causes stiffening of the ossicular chain. 
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A 70-year-old man comes to the emergency department due to severe left ear pain. The pain has 

progressively worsened over the past 2 weeks. It is especially severe at night and is exacerbated by 

chewing, so the patient has difficulty sleeping and eating. He has been unable to wear his hearing 

aid on the left side, so he is unsure whether his hearing has worsened. Medical history is significant 

for hypertension, coronary artery disease, and type 2 diabetes mellitus complicated by peripheral 

neuropathy. Temperature is 37.8 C (100 F), blood pressure is 140/90 mm Hg, and pulse is 98/min. 

On examination, the left external auditory canal is mildly edematous with purulent discharge and 

granulation tissue on the canal floor. The tympanic membrane is clear. Aside from hearing loss, 

cranial nerve examination is normal. Complete blood count is normal, and the erythrocyte 

sedimentation rate is 89 mm/hr. Which of the following is the best initial treatment for this patient? 

O A. Intravenous ampicillin/sulbactam (17%) 

✓O B.lntravenous ciprofloxacin (44%) 

O C.Surgical excision (9%) 

O D.Topical corticosteroids (8%) 

O E.Topical neomycin (20%) 

Omitted 
Correct answer I 1.1 44% 

L!!!!. Answered correctly 
B 

Explanation 
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Necrotizing (malignant) otitis externa 

• Age >60 

Risk factors • Diabetes mellitus 

• Aural irrigation (cerumen removal) 

Microbiology • Pseudomonas aeruginosa 

02/04/2021 
• Last Updated 

• Severe, unremitting ear pain (worse at night & with 

chewing) 

Clinical • Deficits of lower cranial nerves (eg, facial [CN VII], vagus 

manifestations [CN X], accessory [CN XI]) 

• Granulation tissue in the external auditory canal 

• Elevated erythrocyte sedimentation rate 

• Intravenous antipseudomonal antibiotics (eg, 

Treatment ciprofloxacin) 

• + Surgical debridement 

This patient with severe ear pain likely has necrotizing (malignant) otitis externa (NOE), a life

threatening infection of the external auditory canal extending to the skull base (osteomyelitis). Most 

patients are elderly and have diabetes mellitus. The most common manifestation is severe, 

unrelenting ear pain, especially at night; pain exacerbated by chewing may indicate spread of 

infection to the temporomandibular joint (TMJ). Other findings may include otorrhea and lower 

cranial nerve deficits (eg, facial [CN VII]). Otoscopy characteristically shows granulation tissue at 

the bony cartilaginous junction and an edematous external auditory canal, often with purulent 

drainage. As in other cases of osteomyelitis, an elevated erythrocyte sedimentation rate is often 

seen, although leukocyte count may be normal. 

Pseudomonas aeruginosa is the most common cause of NOE. Prior to the advent of 

antipseudomonal antibiotics (eg, fluoroquinolones), mortality was >50%. Intravenous ciprofloxacin 

is the drug of choice, even with the increased risk of tendon rupture in elderly patients. Surgical 

debridement (of necrotic bone) is reserved for patients not responding to medical therapy. Surgical 

excision, common before the advent of antipseudomonal antibiotics, is no longer used (Choice C). 

(Choice A) Although ampicillin/sulbactam is a broad-spectrum penicillin-beta lactamase inhibitor 

combination, it does not cover Pseudomonas. 

(Choices D and E) A topical combination of neomycin, polymyxin B, and corticosteroids can be 

used to treat some cases of OE (eg, those with intact tympanic membranes). OE may cause severe 

ear pain, but the extended time course, ear pain exacerbated by chewing (suggesting infection 

spread to the TMJ), presence of granulation tissue, and elevated erythrocyte sedimentation rate in 

this patient all raise concern for NOE. 

Educational objective: 

Necrotizing (malignant) otitis externa is a severe infection of the external auditory canal that extends 

to the skull base and is usually caused by Pseudomonas aeruginosa. It is seen most frequently in 

elderly patients with diabetes mellitus. Intravenous ciprofloxacin is the first-line therapy. 

References 
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A 40-year-old man comes to the office for evaluation of hoarseness. The patient first noticed the 

symptoms 4 months ago. Since then, his voice has gotten progressively more "raspy." He has no 

fever, throat pain, shortness of breath, or trouble swallowing. Medical history includes asthma and 

gastroesophageal reflux disease. Medications include inhaled budesonide, albuterol, and 

omeprazole. The patient smokes 3 or 4 cigarettes per day. Vital signs are within normal limits. 

Flexible laryngoscopy shows irregular, exophytic growths in clusters on the surfaces of the vocal 

cords. Pathology shows no malignant features. Which of the following is the most likely cause of 

this patient's laryngeal lesions? 

O A.Cigarette smoking (19%) 

O B.Environmental allergens (1 % ) 

O C.Fungal infection (6%) 

O D.Gastroesophageal reflux disease (6%) 

✓O E.Viral infection (56%) 

0 F. Vocal abuse (10%) 

Omitted 
Correct answer 

I 1,1 56% 
L!!!!. Answered correctly 

E 

Explanation 
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Normal vocal cords Recurrent respiratory papillomatosis 

Endotracheal 
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©UWorld 

True vocal 
cord 

- tube 

Constant (>1 month) or progressive hoarseness is often related to a vocal cord lesion and requires 

evaluation by laryngoscopy. This patient with irregular, exophytic growths in clusters on the 

surfaces of his vocal cords likely has laryngeal papillomas due to recurrent respiratory 

papillomatosis (RRP). These lesions are often warty or grapelike and, as with skin papillomas, have 

dark-red punctate areas corresponding to blood vessels. Laryngeal papillomas are caused by 

human papillomavirus (HPV) subtypes 6 and 11. Infants typically acquire HPV via vertical 

transmission; adults may develop symptoms due to reactivation of vertically transmitted HPV or from 

exposure to HPV through sexual contact. 

Although benign, RRP is associated with significant morbidity (eg, voice outcomes, airway 

obstruction, repeated operative interventions). In addition, the clinical course is variable and 

unpredictable with fluctuations in severity. In rare instances, it can spread beyond the vocal cords to 

involve the lower respiratory tract. Medical therapy (eg, interferon, cidofovir) has limited efficacy; 

therefore, the mainstay of treatment remains surgical debridement, and patients often require 

many procedures. 

(Choice A) Cigarette smoking can cause a variety of laryngeal lesions including leukoplakia and 

squamous cell carcinoma. Although smoking can cause malignant degeneration of RRP lesions, 

this patient's pathology has no malignant features. 

(Choice B) Environmental allergens can cause chronic inflammation of nasal and sinus mucosa, 

which can produce thick secretions that cause hoarseness. Inflammation may be seen but not 

wartlike growths. 

(Choice C) Fungal infection of the larynx typically causes thickened, white patches on an 

erythematous base (similar to that seen in oral thrush). 

(Choice D) Gastroesophageal reflux may affect the larynx and cause hoarseness and laryngeal 

lesions such as focal swelling, erythema, or granulation tissue. However, it generally has a 

fluctuating course (often worse when laying down) and would not cause wartlike growths. 

(Choice F) Polyps and nodules can form on the vocal cords due to chronic irritation from vocal 

abuse (eg, yelling or using voice excessively). However, both polyps and nodules tend to have more 

smooth edges and would not form in clusters. 

Educational objective: 

Human papillomavirus can cause recurrent respiratory papillomatosis, which results in hoarseness 

due to wartlike growths on the true vocal cords. 
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A 35-year-old woman comes to the office due to persistent rhinorrhea. The patient has clear 

drainage from the right side of her nose that increases when she has a bowel movement or bends 

over to pick something off the floor. On examination, the external nose appears normal, the 

turbinates are pink, and the septum is straight. There is a small amount of clear fluid from her right 

nostril. The remainder of the examination is normal. Which of the following additional history is 

most important for establishing a diagnosis in this patient? 

0 A.Family history (1%) 

O B.lllicit drug use (7%) 

0 C.Occupation (0%) 

O D.Prior seasonal allergies (8%) 

✓O E.Recent head trauma (73%) 

O F. Use of decongestant sprays (8%) 

Omitted 
Correct answer 

I 1,1 73% 
L!!!!. Answered correctly 

E 

Explanation 
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Cerebrospinal fluid rhinorrhea 

• Accidental trauma (most common) 

Etiology • Surgical trauma (eg, sinus surgery) 

• Nontraumatic (eg, elevated intracranial pressure) 

• 

Clinical • Unilateral watery rhinorrhea with salty or metallic taste 

presentation • Possible complication: meningitis 

02/01/2021 
Last Updated 

• Test for CSF-specific proteins (13-2 transferrin, 13-trace protein) 

Evaluation • Imaging (with intrathecal contrast) 

• Endoscopy(+ intrathecal fluorescein dye) 

• Bed rest, head of bed elevation, avoidance of straining 

Management • Lumbar drain placement 

• Surgical repair 

CSF = cerebral spinal fluid. 

Clear, unilateral rhinorrhea that increases at times of relatively increased intracranial pressure (eg, 

bending over, bowel movements) is suspicious for cerebrospinal fluid (CSF) rhinorrhea. Patients 

also often report a salty or metallic taste. Most cases occur after head trauma, especially with 

fracture of the skull base (eg, cribriform plate, temporal bone). CSF rhinorrhea can be evident 

immediately after the trauma or may have a delayed presentation {days to months) in which 

rhinorrhea is noted after acute edema resolves. 

Testing the nasal discharge for CSF-specific proteins (eg, beta-2 transferrin, beta-trace protein) is 

diagnostic. Imaging or endoscopic nasal examination can be used to localize the precise site of the 

defect. Patients typically require inpatient management for bed rest, head-of-bed elevation, and 

frequent neurologic evaluation because they are at risk for meningitis due to nasal flora 

contamination of the CSF. If the CSF rhinorrhea does not resolve with these measures, further 

interventions (eg, lumbar drain, operative repair) are necessary. 

(Choices A and D) A personal or family history of atopy may suggest allergic rhinitis, which would 

present with bilateral (rather than unilateral) rhinorrhea and pale or bluish, boggy, edematous 

turbinates. Accompanying symptoms of sneezing, itching, and watery eyes are also typically 

present. 

(Choices B and F) Intranasal cocaine and nasal decongestants cause vasoconstriction. Overuse 

can result in bilateral (rather than unilateral) rhinorrhea and severe "rebound" nasal congestion (eg, 

rhinitis medicamentosa). Examination often shows swollen, erythematous turbinates. Tissue 

destruction from vasoconstriction caused by intranasal cocaine typically occurs at the septum 

(resulting in septal perforations) rather than at the skull base. 

(Choice C) Patients can be exposed to a variety of substances at work that result in allergic, irritant

induced, or corrosive rhinitis, leading to rhinorrhea. However, such rhinorrhea would be bilateral, 

and symptoms would increase during times of exposure (ie, at work) rather than with head 

positioning or straining. 

Educational objective: 

Clear, unilateral rhinorrhea that increases at times of relatively increased intracranial pressure (eg, 

bending over, bowel movements) is suspicious for cerebrospinal fluid rhinorrhea, which is most often 

caused by head trauma and can result in meningitis. 
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A 23-year-old woman comes to the office due to nasal congestion, rhinorrhea, and postnasal drip for 

more than a year. Symptoms fluctuate in intensity and are worsened by cigarette smoke and strong 

fragrances. Although symptoms do not change with the season, they worsen when the patient walks 

from indoors to outdoors on a cold day. She has no eye or ear symptoms, itching, wheezing, or skin 

rash. The patient has been using over-the-counter oral loratadine and pseudoephedrine without 

significant improvement. Medical history is unremarkable. On inspection, the nasal mucosae 

appear boggy and erythematous, and rhinorrhea is clear. The conjunctivae are normal. The lungs 

are clear to auscultation. Which of the following is the best next step in management of this patient? 

O A.Imaging of the sinuses (12%) 

✓O B.lntranasal glucocorticoids (69%) 

0 C.Nasal cytology (2%) 

O D.Radioallergosorbent test (6%) 

O E.Serum lgE level (9%) 

Omitted 
Correct answer 

B 

Explanation 

Clinical 

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

Nonallergic rhinitis 

• Nasal congestion, rhinorrhea, 

sneezing, postnasal drainage 

• Later onset (age >20) common 

• No obvious allergic trigger 
features 

Treatment 

• Perennial symptoms (may worsen 

with season changes) 

• Erythematous nasal mucosa 

• Mild: intranasal antihistamine or 

glucocorticoids 

• Moderate to severe: combination 

therapy 
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Allergic rhinitis 

• Watery rhinorrhea, sneezing, eye 

symptoms 

• Earlier age of onset 

• Identifiable allergen or seasonal 

pattern 

• Pale/bluish nasal mucosa 

• Associated with other allergic 

disorders (eg, eczema, asthma, 

eustachian tube dysfunction) 

• Intranasal glucocorticoids 

• Antihistamines 

This patient has rhinitis triggered by strong smells and sudden exposure to cold air. She lacks eye 

symptoms or triggers consistent with allergies (eg, seasonal variation), and the symptoms do not 

improve with oral antihistamines. This presentation is consistent with nonallergic rhinitis (NAR), 

also known as vasomotor rhinitis. 

In contrast to patients with allergic rhinitis, patients with NAR usually cannot identify specific allergic 

triggers (eg, pollen counts), and they typically have negative testing for aeroallergens. However, 

many have very specific behavioral triggers (eg, walking into cold air, eating). In addition, patients 

with NAR typically lack the sneezing and allergic conjunctivitis (eg, itchy eyes, injected 

conjunctivae) that classically accompany allergic rhinitis. 

First-line treatment for both allergic rhinitis and NAR is intranasal glucocorticoids. Intranasal 

antihistamines (eg, azelastine, olopatadine) or intranasal ipratropium bromide can also be used. 

Combination therapy is often required for patients with moderate to severe symptoms. 

(Choice A) Imaging can be helpful for patients with chronic sinusitis, which can present with nasal 

congestion. However, patients with chronic sinusitis also typically have mucopurulent drainage, 

facial pain or pressure, and a decreased sense of smell. 

(Choice C) Although nasal cytology in patients with NAR usually reveals predominant eosinophils 

and increased numbers of mast cells, NAR is a clinical diagnosis, so nasal cytology is not required. 

(Choice D) A serum radioallergosorbent test (RAST) can be helpful for identifying triggers in 

patients with allergic rhinitis. However, it is not usually helpful in patients with NAR because the 

results are typically negative; therefore, skin allergy or serum RAST testing is usually considered 

only if there is inadequate response to empiric treatment. 

(Choice E) Serum lgE levels are usually elevated in allergic rhinitis but not in NAR. 

Educational objective: 

Nonallergic rhinitis usually presents with nasal congestion and rhinorrhea without specific allergic 

triggers. Patients should be treated with intranasal glucocorticoids; intranasal antihistamines can be 

added if needed. 
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An 82-year-old woman with Alzheimer dementia is brought to the office for evaluation of new-onset 

drooling. The patient lives in a nursing home, and the staff noticed that she has been having liquid 

drip out of the right side of her mouth when they feed her. She has also been very tearful over the 

past 2 weeks, particularly at night when she wakes up crying and clutching her ear. The patient has 

type 2 diabetes mellitus that requires insulin and multiple medications. Her last hemoglobin A 1 c was 

8.5%. Temperature is 38 C (100.4 F), blood pressure is 140/90 mm Hg, pulse is 96/min, and 

respirations are 18/min. Physical examination of the right ear canal shows granulation tissue with a 

surrounding white drainage in the floor of the canal. The tympanic membrane is clear and mobile to 

pneumatic otoscopy. There is facial asymmetry with some downward deviation of the right corner of 

the mouth. Which of the following is the most likely causative organism for this patient's condition? 

O A.Aspergil/us niger (2%) 

O B.Herpes zoster (17%) 

✓O C.Pseudomonas aeruginosa (61 %) 

O D.Rhizopus species (13%) 

O E.Streptococcus pneumoniae (5%) 

Omitted 
Correct answer 

C 

I 1.1 61% 
L!!!!. Answered correctly 

Explanation 
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Necrotizing (malignant) otitis externa 

• Age >60 

Risk factors • Diabetes mellitus 

• Aural irrigation (cerumen removal) 

Microbiology • Pseudomonas aeruginosa 

03/10/2021 
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• Severe, unremitting ear pain (worse at night & with 

chewing) 

Clinical • Deficits of lower cranial nerves (eg, facial [CN VII], vagus 

manifestations [CN X], accessory [CN XI]) 

• Granulation tissue in the external auditory canal 

• Elevated erythrocyte sedimentation rate 

• Intravenous antipseudomonal antibiotics (eg, 

Treatment ciprofloxacin) 

• + Surgical debridement 

This patient with apparent ear pain (eg, clutching her ear while crying), facial nerve weakness, and 

granulation tissue in the external auditory canal (EAC) likely has necrotizing (malignant) otitis 

externa (NOE), an osteomyelitis of the skull base. Patients, who are generally elderly with 

diabetes mellitus, typically have severe, deep-seated ear pain and otorrhea that is unresponsive to 

topical medications. Granulation tissue on the floor of the EAC at the border between the bony

cartilaginous junction is characteristic. 

Spread of the infection from the EAC can affect surrounding structures, including cranial nerves. 

This patient's facial drooping and resultant drooling reflects damage to cranial nerve VII (CN VII). 

Progression can also lead to temporomandibular joint involvement, meningitis, brain abscess, and 

death. NOE is most often caused by Pseudomonas aeruginosa, which has pro-inflammatory 

adhesins {leading to granulation tissue formation) and secretes tissue-degrading proteases {leading 

to infection spread). Mortality rate was >50% prior to the introduction of antipseudomonal antibiotics 

(eg, ciprofloxacin). As with other cases of osteomyelitis, a prolonged antibiotic course (eg, 6-8 

weeks) is required. 

(Choice A) Aspergil/us species are a very rare cause of NOE. They can cause fungal otitis externa, 

which presents with an insidious onset of ear itchiness (with mild-to-moderate pain) and small black 

spores on white debris seen in the EAC. 

(Choice B) Ramsay Hunt syndrome (ie, herpes zoster infection in the ear) presents with ear pain, 

facial nerve palsy, hearing loss, vertigo, and typically a vesicular rash in the EAC, auricle, or face. 

Pain may precede the appearance of the rash by 1-5 days; however, in this patient with 2 weeks of 

symptoms, the absence of the rash and the presence of granulation tissue makes NOE much more 

likely. 

(Choice D) Patients with poorly controlled diabetes mellitus are susceptible to invasive fungal 

sinusitis from Rhizopus species, which cause a black eschar on the nasal turbinates {due to tissue 

necrosis from vascular invasion) and lead to life-threatening, rapidly progressive infections. 

(Choice E) Streptococcus pneumoniae is a common cause of otitis media but does not typically 

cause NOE. This patient has a clear tympanic membrane with no middle ear fluid, making otitis 

media unlikely. 

Educational objective: 

Necrotizing (malignant) otitis externa represents osteomyelitis of the skull base and is most 

commonly caused by Pseudomonas aeruginosa. The characteristic presentation consists of severe 

ear pain and ear drainage; granulation tissue may be seen in the ear canal. Progression of the 

infection may lead to cranial neuropathies. 

References 

• Necrotizing otitis externa-analysis of 83 cases: clinical findings and course of disease 

• Initial management of necrotizing external otitis: errors to avoid 

• Aural irrigation with water: a potential pathogenic mechanism for inducing malignant external 

otitis? 

Medicine 

Subject 

Ear, Nose & Throat (ENT} 

System 

Otitis externa 

Topic 

MedicalBooksVN.com 



A 3-year-old boy is brought to the emergency department due to a sore throat. The boy woke up 

with the sore throat this morning and has refused to eat. His mother gave him acetaminophen, but it 

did not relieve his pain. Temperature is 38.7 C (101. 7 F) and respirations are 28/min. The patient is 

sitting still on his mother's lap and appears scared. He has a hoarse voice, rhinorrhea, and mild 

stridor. Tympanic membranes are clear bilaterally. Examination of the posterior pharynx shows no 

erythema or tonsillar exudate. The anterior neck is tender to palpation. Lung examination reveals 

transmitted upper airway sounds that are equal bilaterally without crackles or wheezes. Lateral neck 

x-ray is shown below: 

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

O A.Bacterial tracheitis (8%) 

0 B.Croup (12%) 

✓O C.Epiglottitis (56%) 

O D.Foreign body aspiration (1 %) 

O E.Peritonsillar abscess (3%) 

O F. Retropharyngeal abscess (18%) 

Omitted 
Correct answer 

C 

56% 
Ll!!_ Answered correctly 

Explanation 

Normal 
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\...::.J Time Spent 

Lateral neck x-ray 
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Epiglottitis is a rare, potentially fatal infection that presents with acute onset of fever, sore throat, 

and signs of upper airway obstruction (eg, stridor, drooling). Symptoms often develop over hours 

without a notable prodrome, as seen in this patient. Impending signs of respiratory failure include 

anxiety, worsening stridor, and a muffled/hoarse, "hot potato" voice. Patients may display tripod 

positioning (leaning forward, neck hyperextension) to maximize airway diameter. The anterior neck 

near the hyoid bone may be tender, and oropharyngeal examination is typically normal other than 

pooled oral secretions. 

X-ray is not required for diagnosis if clinical suspicion is high, but lateral view shows an enlarged 

epiglottis, suggestive of edema. Diagnosis is confirmed via direct visualization of an edematous 

epiglottis. However, detailed oropharyngeal examination is often deferred in children due to risk of 

laryngospasm from provoked aggravation. Direct laryngoscopy during intubation (a controlled 

setting to secure the airway) is often preferred for diagnosis and management. 

(Choices A and B) Bacterial tracheitis presents with fever, stridor, and respiratory distress. Croup 

presents with a "barky" cough, hoarseness, stridor, and fever. In both conditions, onset is gradual 

(over days), and neck x-ray (posterioanterior view) reveals subglottic narrowing (eg, steeple sign) 

and a normal epiglottis. This patient has a thickened epiglottis on x-ray, a finding consistent only 

with epiglottitis. 

(Choice D) Foreign body aspiration most commonly presents with acute onset of wheezing, stridor, 

and/or respiratory distress without fever. X-ray may reveal a foreign body if the object is radiopaque 

(eg, coin). Examination typically shows unilateral wheezing or asymmetric breath sounds, neither of 

which are found in this case. 

(Choice E) Peritonsillar abscess is most common in older children and adolescents; it presents with 

gradual onset of fever, muffled voice, and unilateral tonsillar swelling with uvular deviation. This 

patient's age, normal oropharyngeal examination, and acute symptom onset make this diagnosis 

unlikely. 

(Choice F) Retropharyngeal abscess presents with fever, dysphagia, drooling, stridor, and a stiff 

neck in young children. Examination reveals swelling of the posterior pharyngeal wall (not seen in 

this case), and x-ray shows widening of the retropharyngeal space, not a thickened epiglottis. 

Educational objective: 

Epiglottitis is a rare but potentially fatal infection that presents with acute onset of fever, sore throat, 

and signs of upper airway obstruction (eg, stridor, drooling). Plain x-rays may help confirm the 

diagnosis by revealing an enlarged epiglottis (thumb sign). 
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A 28-year-old man comes to the office asking for antibiotics to treat a "sinus infection." He reports 

recurrent episodes of nasal congestion, rhinorrhea, and dry cough. The patient has used over-the

counter allergy medicines with some relief but continues to feel uncomfortable and has difficulty 

concentrating at work. He does not have shortness of breath, chest pain, or ocular symptoms. The 

patient has no prior history of allergies or asthma but had eczema during childhood. He does not 

use tobacco, alcohol, or illicit drugs. His temperature is 37 C (98.6 F), blood pressure is 120/78 mm 

Hg, and pulse is 76/min. Physical examination shows a transverse nasal crease, swollen and pale 

nasal turbinates, and a clear nasal discharge. There is no maxillary sinus tenderness. The posterior 

pharyngeal wall has a "cobblestone" appearance. Breath sounds are normal with no added sounds. 

Which of the following is the most effective therapy for this patient's condition? 

O A.Inhaled beta agonist (1%) 

O B.lntranasal decongestant (20%) 

✓O C.lntranasal glucocorticoid (67%) 

O D.Oral antibiotics (1%) 

O E.Oral leukotriene modifier (8%) 

Omitted 
Correct answer 

C 

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

Explanation 
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• Rhinorrhea, nasal congestion, sneezing, nasal itching 

Symptoms • Cough secondary to postnasal drip 

• Ocular itching & tearing 

• "Allergic shiners" (infraorbital edema & darkening) 

• "Allergic salute" (transverse nasal crease) 

Physical examination • Pale, bluish, enlarged turbinates 

• Pharyngeal cobblestoning 

• "Allergic facies" {high-arched palate, open-mouth breathing) 

Treatment 
• Allergen avoidance 

• Intranasal corticosteroids 

This patient has typical features of allergic rhinitis including nasal congestion, clear rhinorrhea, and 

pale, edematous nasal mucosa. Patients may also have nasal creases, pharyngeal cobblestoning, 

conjunctiva! edema, or thick, green nasal discharge. During peak allergy seasons, patients can 

experience systemic (eg, fever) or neuropsychiatric (eg, fatigue, irritability) symptoms. Atopic 

disorders (eg, allergic rhinitis, "hay fever," asthma, eczema) frequently cluster in families, but 

individual patients usually experience only a subset of these manifestations. 

Allergen avoidance can mitigate the symptoms of allergic rhinitis but is not always possible, and 

even low-level exposure can trigger bothersome symptoms. Glucocorticoid nasal sprays (eg, 

fluticasone, mometasone) are the most effective single agents. An initial response can be seen 

within several hours of administration, but maximal benefits may require continuous treatment for 

several days or weeks. Nonsedating oral antihistamines (eg, loratadine, cetirizine), antihistamine 

(eg, azelastine) or cromolyn nasal sprays, and leukotriene modifiers (eg, montelukast) are less 

effective but can be considered based on the patient's symptoms and drug tolerances (Choice E). 

(Choice A) Inhaled beta agonists are indicated for patients with asthma. Patients with wheezing 

should be evaluated for possible asthma, but a dry cough alone is a nonspecific symptom. 

(Choice B) Nasal decongestant sprays can reduce mucosal edema but are less effective overall 

than glucocorticoids and can cause rebound congestion (rhinitis medicamentosa). 

(Choice D) This patient has no fever or sinus tenderness to suggest bacterial sinusitis. 

Educational objective: 

Glucocorticoid nasal sprays are the most effective single agent for allergic rhinitis, although maximal 

benefits may require continuous treatment for several days or weeks. Oral antihistamines, 

antihistamine or cromolyn nasal sprays, and leukotriene modifiers can be considered based on the 

patient's symptoms and drug tolerances. 
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A 5-year-old boy is brought to the clinic due to persistent ear discharge. The patient began to have 

purulent right ear drainage a month ago. Topical antibiotic drops and oral antibiotics have not 

improved his symptoms. He has had no fever, ear pain, dizziness, or tinnitus. The patient was born 

with a cleft palate that was repaired in infancy. Due to bilateral persistent middle ear effusions, 

tympanostomy tubes were also placed. Three years ago, the tympanostomy tubes were removed, 

after which audiometry was normal. He has no other medical conditions. Temperature is 37.2 C (99 

F). There is scant, yellow, malodorous discharge in the right ear canal. The right tympanic 

membrane (TM} is immobile with insufflation and appears intact. There is retraction of the superior 

portion of the TM and a pearly white mass. The left TM is mobile and normal in appearance. 

Audiometry reveals conductive hearing loss on the right side. Gait is normal. Which of the following 

is most likely responsible for this patient's presentation? 

O A.Acute middle ear effusion with concurrent tympanic membrane inflammation (12%) 

O B.Chronic foreign body impaction with external ear canal abrasion (7%) 

O C.External ear canal epithelial maceration and inflammation (3%) 

O D.Schwannoma formation with cochlear nerve injury (3%) 

✓O E.Tympanic membrane epithelium and keratin debris accumulation (73%) 

Omitted 
Correct answer 

I 1,1 73% 
L!!!!. Answered correctly 
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Explanation 

(i'\ 04 secs 
\..::J TimeSpent 

Cholesteatoma 

Cholesteatoma 

Malleus 

Retraction 
pocket 

Epithelium & 
keratin debris 

01/25/2021 
• Last Updated 

lncus 

•• Tympanic 
~-- membrane 

©UWor1d 

Cholesteatoma is a benign growth of the squamous epithelium and accumulation of keratin 

debris within the middle ear. Most cases are acquired (not congenital) and unilateral. Risk factors 

for development of cholesteatomas include a history of recurrent acute otitis media (AOM), chronic 

middle ear effusion, and tympanostomy tube placement. Due to the increased risk of middle ear 

disease with cleft palate, these patients are at increased risk of developing cholesteatoma, as seen 

in this case. 

Pathogenesis involves the development of retraction pockets (invaginations) of the tympanic 

membrane (TM} due to chronic middle ear disease. The resultant pouch traps epithelium and 

debris, leading to chronic otorrhea if infected or conductive hearing loss if growth expands to the 

nearby ossicles. Examination reveals a pearly white mass, most commonly in the anterosuperior 

quadrant of the TM, or a visible retraction pocket with draining debris. Treatment is surgical 

exc1s1on. 

(Choice A) AOM is characterized by TM bulging or middle ear effusion with signs of TM 

inflammation (eg, erythema). Drainage associated with AOM is suggestive of TM perforation. This 

patient's TM is intact, nonbulging, and without inflammation. 

(Choice B) Foreign bodies of the external ear canal are often asymptomatic but may present with 

pain, drainage, and decreased hearing. If there have been prior attempts at removal, abrasions or 

lacerations may also be seen. This patient with a history of tympanostomy tubes has a pearly mass 

within the TM, a finding specific for cholesteatoma. 

(Choice C) Otitis externa is characterized by external ear canal maceration and inflammation and is 

most commonly infectious. This patient has not responded to appropriate therapy of topical 

antibiotics and has a distinct mass on examination suggestive of cholesteatoma. 

(Choice D) Patients who have a vestibular schwannoma with neurofibromatosis type 2 may have 

sensorineural hearing loss and tinnitus due to cochlear nerve compression. Vestibular 

schwannomas typically develop in adulthood, and this patient has no dermatologic (eg, cutaneous 

tumors) or ophthalmologic (eg, cataracts) findings suggestive of neurofibromatosis. 

Educational objective: 

Cholesteatomas result from the accumulation of keratin debris and squamous epithelial cells within a 

tympanic membrane retraction pocket. Symptoms include persistent otorrhea and conductive 

hearing loss, and examination often reveals a pearly white mass behind an intact tympanic 

membrane. 
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A 28-year-old man comes to the office for evaluation of white lesions over the tongue that he 

recently noticed while brushing his teeth. The lesions are not painful or itchy. Review of systems is 

negative for dysphagia and positive for both fatigue and unintentional weight loss over the past 4 

months. The patient smokes a pack of cigarettes daily and does not drink alcohol. Vital signs are 

within normal limits. BMI is 22 kg/m2 • Examination shows bilateral corrugated, adherent plaques 

located on the lateral tongue surfaces; the lesions cannot be scraped off. Dentition is normal without 

any caries or decayed tooth. There are multiple enlarged cervical lymph nodes bilaterally that are 

mobile and nontender. What is the most appropriate next step in management? 

✓O A.Obtain HIV testing (51%) 

O B.Obtain lymph node biopsy (29%) 

O C.Perform laryngoscopy (13%) 

O D.Prescribe oral nystatin swish and swallow (0%) 

O E.Recommend tobacco cessation and reevaluate in 3 months (5%) 

Omitted 
Correct answer 

A 

Explanation 

I 1,1 51% 
L!!!!. Answered correctly 
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This patient has multiple painless, white mucosal lesions on the lateral tongue surfaces that cannot 

be scraped off. In addition, he has systemic symptoms including fatigue, unintentional weight loss, 

and cervical adenopathy. In a patient his age (ie, young adult}, this presentation is suspicious for 

oral hairy leukoplakia (OHL), a condition that is caused by intense Epstein-Barr virus replication 

and that is highly associated with HIV infection. 

OHL classically appears as multiple homogeneous lesions along the lateral tongue surfaces and 

has a corrugated (ie, folded or wrinkled) appearance that was originally described as "hairy." When 

this classic appearance is present (as in this patient), OHL can usually be distinguished from other 

white mucosal lesions without the need for lesional biopsy. Because OHL occurs almost exclusively 

in patients with significant immunodeficiency, especially HIV, workup should include HIV testing. 

OHL does not require specific treatment; lesions often resolve with appropriate treatment of the 

underlying immunodeficiency (eg, antiretroviral treatment). 

(Choices B and C) Cervical lymph node biopsy and laryngoscopy are frequent components of the 

workup of mucosal head and neck cancer and would be appropriate if this patient's mucosal lesions 

were malignant. However, his lesions are classic in appearance for OHL, and his lymphadenopathy 

is diffuse (multiple, mobile nodes bilaterally). This is more likely related to systemic illness (ie, HIV); 

therefore, HIV testing should be performed first. If HIV testing is negative, lesional biopsy (vs 

laryngoscopy or cervical lymph node biopsy) is a reasonable next step. 

(Choice D) Nystatin is used to treat oral candidiasis (ie, thrush). Although thrush can present with 

multiple white lesions in the oral cavity, they often have an erythematous base and can be scraped 

off with gauze or a tongue depressor. 

(Choice E) Tobacco cessation and close follow-up is appropriate for biopsy-proven benign oral 

leukoplakia, a potentially premalignant lesion distinct from OHL despite similarities in the name. 

Leukoplakia is more common in older patients with a long history of tobacco and alcohol use. This 

patient's young age; systemic symptoms; and classic, corrugated lesions on the lateral tongue 

surfaces are more consistent with OHL. 

Educational objective: 

Oral hairy leukoplakia typically presents as multiple white lesions on the lateral tongue with a distinct 

corrugated appearance. Because it occurs almost exclusively in patients with significant 

immunodeficiency, HIV testing should be performed, especially in patients with signs of systemic 

illness. 
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A 25-year-old man comes to the emergency department due to pain and swelling in his right ear. 

The patient sustained several blows to his ear during a wrestling match a few hours ago. He had no 

loss of consciousness and has no headache, neck pain, or hearing loss. Blood pressure is 110/55 

mm Hg, pulse is 84/min, and respirations are 14/min. On examination, the right ear is red and 

swollen, and there is an auricular hematoma. The tympanic membrane is normal without 

hemotympanum. The auditory canal is within normal limits. There is no mastoid erythema or 

tenderness to palpation. There is no facial swelling or tenderness, and the neurologic examination is 

intact. Which of the following is the best next step in management of this patient? 

O A. Discharge with oral antibiotic ( 1 % ) 

✓O B.Evacuation of hematoma in the emergency department (55%) 

O C.No treatment is needed because this will resolve spontaneously (24%) 

O D.Pressure dressing and discharge with close follow-up (18%) 

Omitted 
Correct answer 

B 

Explanation 

I 1,1 55% 
L!!!!. Answered correctly 
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Risk • Contact sports injury (eg, wrestling, martial 

factors arts) 

Clinical • Tender, fluctuant blood collection on 

features anterior pinna 

Treatment 
• Immediate incision & drainage 

• Pressure dressing 

• Cauliflower ear {fibrocartilage overgrowth} 

Complications • Bacterial superinfection 

• Reaccumulation of hematoma 

This patient who sustained trauma to the ear has an auricular hematoma, which is a collection of 

blood between the perichondrium and cartilage of the outer ear. Athletes who participate in contact 

sports, such as wrestling or martial arts, are at highest risk of ear injury. Physical examination is 

diagnostic with a swollen, erythematous, tender area of fluctuance at the site of the hematoma. 

The complications of an untreated auricular hematoma are significant. Infection can develop 

rapidly (2-3 days) and lead to an abscess. In addition, because the auricular cartilage has no direct 

blood supply and receives all nutrients via diffusion from the perichondrium, an auricular hematoma 

can cause avascular necrosis of the outer ear cartilage. Subsequent fibrocartilage overgrowth 

can lead to a permanent deformity known as cauliflower ear. 

Therefore, management includes prompt aspiration or incision and drainage of the blood 

collection with application of a pressure dressing to prevent reaccumulation of the hematoma. 

Patients are treated with oral antibiotics that include coverage for skin flora and Pseudomonas 

aeruginosa. Daily follow-up for 3-5 days is recommended to assess healing and evaluate for signs 

of infection (eg, fever, purulent drainage) or blood reaccumulation. 

(Choice A) Although antibiotics are prescribed to prevent secondary infection, the hematoma must 

first be evacuated to avoid complications such as abscess or cauliflower deformity. 

(Choice C) Failure to promptly drain an auricular hematoma can result in significant consequences 

(eg, infection, cauliflower ear deformity). 

(Choice D) After incision and drainage, a pressure dressing should be placed to compress the 

perichondrium to the auricular cartilage to restore nutrient diffusion to the cartilage. However, this is 

not effective unless the hematoma is drained first. 

Educational objective: 

Blunt trauma to the ear can cause an auricular hematoma, which is a collection of blood between the 

perichondrium and cartilage of the outer ear. Prompt evacuation of the hematoma is required to 

avoid complications of infection, avascular necrosis, and permanent cauliflower ear deformity. 
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A 33-year-old woman comes to the office due to intermittent dizziness. The patient describes a 

sensation of severe spinning accompanied by intense nausea that lasts 1-2 hours. She feels 

unsteady during these episodes and has to lie down with her eyes closed for relief. The patient has 

had several similar episodes during the past 2 years but has not noted any factors that precipitate 

the symptoms. She also hears a "mechanical humming" sound in her right ear during these 

episodes. The patient has no associated headaches, ear pain, or ear discharge. Temperature is 

36.6 C (98 F), blood pressure is 130/84 mm Hg, and pulse is 86/min. On examination, air 

conduction is greater than bone conduction in both ears. When the base of a tuning fork is placed 

against her forehead, the sound is heard more prominently in the left ear. Which of the following is 

the most likely cause of this patient's condition? 

O A. Benign tumor compressing a cranial nerve (13%) 

O B.Central nervous system demyelination (4%) 

✓O C.Elevated endolymphatic pressure (61 %) 

O D.lnflammation of the membranous labyrinth (11%) 

O E.Loose calcium debris in the semicircular canals (9%) 

Omitted 
Correct answer 

C 

Explanation 

I 1.1 61 % 
L!!!!. Answered correctly 
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Common causes of vertigo 

• 

• Recurrent episodes lasting 20 minutes to several hours 

Meniere disease • Sensorineural hearing loss 

• Tinnitus &/or feeling of fullness in the ear 

BPPV 
• Brief episodes triggered by head movement 

• Dix-Hallpike maneuver causes nystagmus 

Vestibular 
• Acute, single episode that can last days 

neuritis 
• Often follows viral syndrome 

• Abnormal head thrust test 
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• Vertigo associated with headache or other migrainous phenomenon (eg, 

Migraine visual aura) 

• Symptoms resolve completely between episodes 

Brainstem/ • Sudden-onset, persistent vertigo 

cerebellar stroke • Usually other neurologic symptoms 

BPPV = benign paroxysmal positional vertigo. 

This patient with episodic vertigo, tinnitus, and sensorineural hearing loss (based on Weber and 

Rinne tuning fork tests) has Meniere disease, a disorder of the inner ear characterized by increased 

volume and/or pressure of endolymph (endolymphatic hydrops). The resulting distension of the 

endolymphatic system causes damage to both the vestibular and cochlear components of the inner 

ear. Meniere disease is characterized by the following triad: 

• Episodic vertigo (20 min to 24 hr), commonly associated with nausea and vomiting 

• Sensorineural hearing loss, fluctuating and varying in severity and usually worsening over 

time (primarily affecting low frequencies at first and progressing to permanent loss over all 

frequencies) 

• Low-frequency tinnitus in the affected ear, often accompanied by a feeling of fullness 

The diagnosis of Meniere disease is based primarily on clinical findings; however, audiometry should 

be performed to fully characterize the hearing loss and follow its course over time, and MRI should 

be obtained to rule out central nervous system lesions. 

Initial management includes restriction of sodium, caffeine, nicotine, and alcohol. Benzodiazepines, 

antihistamines, and antiemetics can relieve acute symptoms. Diuretics can be considered. A 

minority of patients may require interventional techniques (eg, endolymphatic shunt placement) for 

severe, intractable vertigo. 

(Choice A) Vestibular schwannomas can cause unilateral sensorineural hearing loss, sometimes 

with imbalance and tinnitus. However, symptoms are usually persistent and progressive rather than 

episodic, and true vertigo is not typical. 

(Choice B) Multiple sclerosis can cause episodic vertigo and sensorineural hearing loss. However, 

most patients have manifestations in multiple systems (eg, paresthesias, weakness, visual 

disturbances, urinary incontinence). 

(Choice D) Like Meniere disease, labyrinthitis can cause vertigo, hearing loss, and tinnitus. 

However, symptoms typically last a few days to several weeks. 

(Choice E) Benign paroxysmal positional vertigo is thought to be caused by calcium debris within 

the semicircular canals that alter normal fluid flow. It causes brief (<1 min), often intense episodes of 

vertigo triggered by changes in head position. Patients can have headaches or a feeling of ear 

fullness, but tinnitus and hearing loss are not typical. 

Educational objective: 

Meniere disease is a disorder of the inner ear characterized by increased volume and/or pressure of 

endolymph (endolymphatic hydrops). Clinical features include episodic vertigo, sensorineural 

hearing loss, and tinnitus or aural fullness. 
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An 8-year-old girl is brought to the office due to a small amount of left-sided ear discharge that has 

persisted for the last 3 weeks. She was seen twice over the last 2 months and completed 2 courses 

of antibiotics, but the discharge has persisted. She has no pain or fever but has hearing loss on the 

left side. The patient has had recurrent ear infections and underwent tympanostomy tube placement 

at age 2. Immunizations are up to date. Vital signs are normal. Otoscopy reveals some scarring on 

the left tympanic membrane, with peripheral granulation and some skin debris. Which of the 

following is the most likely diagnosis? 

✓O A. Cholesteatoma (69%) 

O B.Malignant otitis externa (10%) 

O C.Meniere disease (0%) 

0 D.Osteoma (1%) 

0 E.Otosclerosis (16%) 

Omitted 
Correct answer 

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

A 

Explanation 
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This patient should undergo further evaluation for a possible cholesteatoma, a benign growth of the 

squamous epithelium with accumulation of keratin debris within the middle ear. In children, 

cholesteatomas can either be congenital or acquired, with congenital lesions typically found in 

patients around age 5. Acquired cholesteatomas (which are more common) usually occur due to 

chronic middle ear disease. The diagnosis should be suspected in any patient with continued ear 

drainage for several weeks despite appropriate antibiotic therapy. 

Chronic middle ear disease leads to the formation of a retraction pocket in the tympanic 

membrane, which can fill with granulation tissue and skin debris, leading to chronic otorrhea. 

Complications of cholesteatomas include hearing loss (which this patient appears to already have), 

cranial nerve palsies, vertigo, and potentially life-threatening infections (eg, brain abscesses, 

meningitis). This patient should be referred to an otolaryngologist for a dedicated otologic 

examination, possibly accompanied by a CT and/or surgical visualization to confirm the diagnosis. 

(Choice B) Malignant otitis externa represents osteomyelitis of the external auditory canal and skull 

base. It typically develops in elderly patients with diabetes mellitus. It can cause discharge and 

hearing loss but is typically characterized by severe ear pain, prominent discharge, and external 

auditory canal erythema. 

(Choice C) Meniere disease is a condition associated with an accumulation of fluid in the inner ear 

that leads to hearing loss, vertigo, and tinnitus. The presence of ear drainage and the lack of vertigo 

make Meniere disease unlikely in this case. In addition, most cases of Meniere disease occur in 

adults. 

(Choice D) An osteoma is a benign, solitary area of bony overgrowth that can form in the outer ear 

and lead to hearing loss. Osteomas are more common in adults and typically involve the external 

ear (rather than the middle ear). The findings on this patient's tympanic membrane are more typical 

for cholesteatoma. 

(Choice E) Otosclerosis is a condition in which there is bony overgrowth of the stapes footplate that 

results in conductive hearing loss. Ear drainage would not be present. 

Educational objective: 

Cholesteatomas in children can either be congenital or acquired secondary to chronic middle ear 

disease. New-onset hearing loss or chronic ear drainage despite antibiotic therapy are typical 

presenting symptoms of cholesteatomas, and granulation tissue and skin debris may be seen within 

retraction pockets of the tympanic membrane on otoscopy. 
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A 20-month-old girl is brought to the office due to fever and fussiness for the past 5 days. She has 

been less playful than usual and is not eating well today. The patient has had several episodes of 

acute otitis media in the last year, all of which resolved with oral antibiotics. Temperature is 38.6 C 

(101.5 F), blood pressure is 100/60 mm Hg, and pulse is 120/min. Examination of the right ear 

reveals a protruded auricle with tenderness and swelling behind the ear. Otoscopy reveals 

narrowing of the external ear canal; the tympanic membrane cannot be seen. Left ear examination 

is normal. Which of the following is the most likely diagnosis? 

✓O A.Acute mastoiditis (84%) 

O B.Cholesteatoma (3%) 

O C.Necrotizing otitis externa (7%) 

0 D.Parotitis (0%) 

0 E.Perichondritis (3%) 

Omitted 
Correct answer 

A 

Explanation 
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L!!!!. Answered correctly 
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This febrile child with a bulging tympanic membrane, mastoid (eg, behind the ear) tenderness, and 

displacement of the external ear likely has acute mastoiditis, the most common suppurative 

complication of acute otitis media (AOM). The mastoid air cells are in continuity with the middle ear, 

allowing spread of the infection. In addition to the symptoms of fever and ear pain seen in AOM, 

infection of the mastoid causes erythema and tender swelling, which can result in outward and/or 

vertical displacement of the auricle. The tympanic membrane may show evidence of AOM (eg, 

erythema, bulging, perforation) or may not be visible due to swelling of the external auditory canal. 

As with AOM, mastoiditis is most commonly seen in children age <2 and is commonly caused by 

Streptococcus pneumoniae, Streptococcus pyogenes, and Staphylococcus aureus. Pseudomonas 

aeruginosa has occasionally been implicated, especially in patients with recurrent infections or 

recent antibiotic use. 

Acute mastoiditis can often be diagnosed clinically. Imaging (eg, CT scan, MRI} is indicated if the 

diagnosis is unclear, if there is suspicion for further complications (eg, meningitis, neurologic 

deficits), if the child appears toxic, or if the condition does not respond to initial treatment. Treatment 

of mastoiditis requires intravenous antibiotic therapy. Drainage of the purulent material is also 

required. This can be achieved by tympanostomy (+ ear tube placement) or mastoidectomy. 

(Choice B) Recurrent AOM is a risk factor for developing a cholesteatoma. However, a 

cholesteatoma typically presents with recurrent painless otorrhea. Examination would show a pearly 

white mass or a retraction pocket in the superior portion of the tympanic membrane. 

(Choice C) Necrotizing (malignant) otitis externa can present with severe ear pain and a swollen 

external auditory canal. However, it typically occurs in elderly patients with diabetes, and 

examination characteristically shows granulation tissue at the bony cartilaginous junction. 

(Choice D) Parotitis can present with fever and painful swelling around the ear; however, both 

preauricular and postauricular swelling would be present. It typically occurs in elderly postoperative 

patients rather than in young children. 

(Choice E) Perichondritis, an infection of the perichondrium, can present with a painful, 

erythematous ear. However, erythema and tenderness would be limited to the cartilaginous portions 

of the ear; the mastoid bone would not be affected. 

Educational objective: 

Acute mastoiditis is a complication of acute otitis media. It is characterized by fever, otalgia, and 

mastoid process inflammation with displacement of the auricle. 
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A 36-year-old woman comes to the emergency department with worsening fever and sore throat. 

Four days ago, the patient accidentally swallowed a fish bone that scratched her throat and caused 

some discomfort. She felt better after some time and did not seek medical attention, but for the past 

2 days she has had severe sore throat and difficulty swallowing. The patient also reports neck pain 

and stiffness. Her temperature is 39 C (102.2 F), blood pressure is 126/80 mm Hg, and pulse is 

106/min. Examination shows pooling of saliva in the hypopharynx. The posterior pharyngeal wall is 

red and bulging. The neck is stiff with reduced passive range of motion. Lung auscultation is 

normal. Lateral radiographs of the neck reveal increased thickness of the prevertebral soft tissues 

with an air-fluid level. Due to potential contiguous spread of the disease process, this patient is at 

greatest risk of developing which of the following? 

✓O A.Acute necrotizing mediastinitis (53%) 

O B.Cranial subdural empyema (2%) 

O C.Ludwig angina (12%) 

O D.Septic cavernous sinus thrombosis (7%) 

O E.Spinal epidural abscess (24%) 

Omitted 
I 1.1 53% Correct answer L!!!!. Answered correctly 
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The retropharyngeal space is a deep compartment of the neck defined anteriorly by the 

buccopharyngeal fascia and constrictor muscles of the pharynx and posteriorly by the alar fascia. It 

communicates laterally with the parapharyngeal space. This patient has a retropharyngeal 

abscess with neck pain, odynophagia, and fever following penetrating trauma to the posterior 

pharynx. Examination findings can include nuchal rigidity and bulging of the pharyngeal wall. 

Although deep space infections of the neck have become less common since the advent of 

widespread antibiotic use, they can progress rapidly with potentially fatal complications. 

Infection within the retropharyngeal space drains inferiorly to the superior mediastinum. Spread to 

the carotid sheath can cause thrombosis of the internal jugular vein and deficits in cranial nerves 

IX, X, XI, and XII. Extension through the alar fascia into the "danger space" (between the alar and 

prevertebral fasciae) can rapidly transmit infection into the posterior mediastinum to the level of the 

diaphragm. Acute necrotizing mediastinitis is a life-threatening complication characterized by 

fever, chest pain, dyspnea, and odynophagia, and requires urgent surgical intervention. 

(Choice B) Extension of infection from the paranasal sinuses through the underlying bone can lead 

to subdural empyema. Clinical findings include fever, headache, and mass effect signs (eg, altered 

mental status). 

(Choice C) Ludwig angina is a rapidly progressive bilateral cellulitis of the submandibular and 

sublingual spaces, most often arising from an infected mandibular molar. Clinical findings include 

fever, dysphagia, odynophagia, and drooling. 

(Choice D) Cavernous sinus thrombosis is most often due to contiguous spread of infection from 

the medial third of the face, sinuses, or teeth via the valveless facial venous system. Clinical 

findings include headache, fever, cranial nerve deficits (eg, diplopia), and proptosis. 

(Choice E) Spinal epidural abscess can be caused by hematogenous dissemination (eg, 

intravenous drug abuse), contiguous spread from vertebral osteomyelitis, or direct inoculation (eg, 

epidural anesthesia). Symptoms include fever, focal back pain, and neurologic deficits. 

Educational objective: 

Retropharyngeal abscess presents with neck pain, odynophagia, and fever following penetrating 

trauma to the posterior pharynx. Infection within the retropharyngeal space can drain into the 

superior mediastinum. Extension through the alar fascia into the "danger space" can transmit 

infection into the posterior mediastinum and result in acute necrotizing mediastinitis. 
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A 4-year-old girl is brought to the office due to a worsening cough and nasal discharge. Two weeks 

ago, the patient developed nasal congestion and a runny nose, which initially improved over a few 

days. However, for the past 10 days she has had increasing amounts of thick, yellow-green nasal 

discharge. She stayed home from preschool for the past 2 days due to a worsening daytime cough 

and has also been waking up at night with a cough. She has no chronic medical conditions and 

takes no daily medications. Immunizations are up to date. Temperature is 37.2 C (99 F), pulse is 

90/min, and respirations are 18/min. Pulse oximetry is 99% on room air. Examination shows an 

alert, active child with intermittent coughing. Thick, purulent mucus is present in the nares and 

visualized in the posterior oropharynx. Nasal turbinates are mildly erythematous and swollen. 

Bilateral tympanic membranes are translucent and mobile, and the lungs are clear on auscultation. 

Which of the following is the best next step in management of this patient? 

O A.CT scan of sinuses (3%) 

O B.lntranasal corticosteroids (4%) 

O C.Observation and close follow-up (10%) 

✓O D.Oral antibiotics (68%) 

O E.Oral antihistamines (2%) 

O F. Sinus fluid culture (4%) 

O G.X-ray of sinuses (5%) 

Omitted 
Correct answer 

I 1.1 68% 
L!!!!. Answered correctly 
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Acute bacterial rhinosinusitis 

• Cough, nasal discharge 

Clinical features • Fever 

• Face pain/headache 

06/10/2021 
• Last Updated 

Diagnostic criteria 
• Persistent symptoms >10 days without improvement 

• Severe onset (fever >39 C [102.2 F] + drainage) >3 days 
(1 of 3) 

• Worsening symptoms following initial improvement 

Treatment • Amoxicillin + clavulanate 

This patient has worsening daytime cough and purulent nasal discharge consistent with acute 

bacterial rhinosinusitis (ABRS), a common complication of viral upper respiratory infection (URI}. 

Viral URI symptoms typically self-resolve in 7-10 days. In contrast, ABRS is diagnosed by any 1 of 

the following 3 criteria: 

• Symptoms (eg, cough, congestion) persist for ~10 days without improvement. 

OR 

• Symptoms severe in onset (fever >39 C [102.2 F] + drainage) for >3 days. 

OR 

• Symptoms worsen following initial improvement (ie, biphasic illness). Fever may be absent. 

Most cases are due to nontypeable Haemophilus influenzae or Streptococcus pneumoniae. 

Worsening symptoms (eg, progressive cough+ fever), as seen in this patient, are treated with oral 

antibiotics (eg, amoxicillin + clavulanate) at the time of diagnosis. In contrast, in patients with 

persistent but not worsening symptoms and a milder course, oral antibiotics or a 3-day period of 

observation for clinical improvement are both acceptable treatment options (Choice C). 

(Choices A and G) ABRS is generally a clinical diagnosis. However, if the patient develops 

periorbital edema, vision abnormalities, or altered mental status, CT scan of the sinuses is 

recommended to identify suppurative complications (eg, orbital/preseptal cellulitis, brain abscess, 

cavernous sinus thrombosis). Sinus x-rays are less sensitive and not recommended in the diagnosis 

of sinusitis or its complications. 

(Choices B and E) Intranasal corticosteroids and oral antihistamines treat allergic rhinitis and are 

used only as adjunctive therapy for sinusitis with an allergic component. Allergic rhinitis presents 

with rhinorrhea that is clear, not purulent as in this patient. 

(Choice F) A sinus fluid culture is unnecessary for uncomplicated ABRS that responds to empiric 

antibiotics. If symptoms are refractory or complications occur, cultures may be obtained by sinus 

aspiration to better target antimicrobial therapy. 

Educational objective: 

Acute bacterial rhinosinusitis is distinguished from a viral upper respiratory infection by the presence 

of severe, persistent, or worsening symptoms (eg, cough, nasal discharge). Treatment is with oral 

antibiotics. 

References 

• Clinical practice guideline for the diagnosis and management of acute bacterial sinusitis in 

children aged 1 to 18 years. 
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A 14-year-old boy comes to the office due to right ear pain, pruritus, and discharge over the past 

week. He has had no cold symptoms, hearing loss, dizziness, or tinnitus. The patient returned 

yesterday from a 2-week vacation at a lake house, where he swam and fished daily. Temperature is 

37.1 C (98.8 F), blood pressure is 110/70 mm Hg, and pulse is 75/min. Manipulation of the right ear 

during otoscopy elicits pain. There is prominent swelling and erythema of the ear canal with purulent 

and crusty debris. The tympanic membrane appears normal and has normal mobility. The left ear is 

normal. Nasal and oropharyngeal mucosa are also normal, and no rashes or skin lesions are 

noted. Which of the following is the most likely causative organism of this patient's current 

condition? 

O A.Aspergil/us fumigatus (0%) 

O B.Candida albicans (0%) 

O C.Haemophilus influenzae type b (0%) 

O D.Moraxella catarrhalis (1 %) 

O E.Mucor circinelloides (0%) 

O F. Nontypeable Haemophilus influenzae (2%) 

✓O G.Pseudomonas aeruginosa (89%) 

O H.Streptococcus pneumoniae (4%) 

Omitted 
Correct answer 

G 

I I, I 89% 
L!!!!. Answered correctly 
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Otitis externa 

• Water exposure 

Risk factors 
• Trauma (eg, cotton swabs, ear candling) 
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• Foreign material (eg, hearing aid, headphones) 

• Dermatologic conditions (eg, eczema, contact dermatitis) 

Microbiology 
• Pseudomonas aeruginosa 

• Staphylococcus aureus 

• Otalgia, pruritus, discharge, hearing loss 

Clinical 
• Pain with auricle manipulation 

manifestations 
• Ear canal erythema, edema, debris 

• Tympanic membrane spared (clear, not inflamed, no middle 

ear fluid) 

• Remove debris 

Treatment 
• Topical antibiotic (eg, fluoroquinolone) 

• + Topical glucocorticoid 

• Consider wick placement to facilitate medication delivery 

This patient has otitis externa ("swimmer's ear"), characterized by otic pain, erythema, edema, and 

purulent discharge. Otitis externa can occur in adults but is more common in children and 

adolescents. 

Otitis externa occurs frequently after swimming in outdoor water sources due to alteration of the 

ear canal pH, maceration of the skin, and introduction of bacteria into the ear canal. Cerumen is 

acidic and has antibacterial properties; loss of cerumen due to swimming or excessive ear cleaning 

increases the risk of otitis externa. Factors that disrupt the skin barrier (eg, eczema, psoriasis, 

trauma) or retain foreign material and water in the canal (eg, headphones, hearing aids) also 

increase the risk. 

The most common pathogenic organism in otitis externa is Pseudomonas aeruginosa, which can 

grow in water. Empiric treatment regimens for P aeruginosa should include drugs with 

antipseudomonal activity (eg, fluoroquinolone drops). Staphylococcus aureus is also common and is 

typically covered by antipseudomonal antibiotics. 

(Choices A and B) Fungal otitis (otomycosis), which may be caused by Aspergil/us fumigatus or 

Candida albicans, is uncommon but may occur following eradication of a bacterial otitis or in 

association with a foreign body (eg, hearing aid). In general, otomycosis is less inflammatory than 

bacterial otitis and has a more insidious onset with a protracted, frequently recurrent course. It often 

has a characteristic appearance of white fungal debris with fruiting bodies or spores. 

(Choice C) Haemophilus influenzae type b (Hib), an encapsulated organism, causes serious 

invasive infections (eg, epiglottitis, meningitis, sepsis) but is rare in places with robust immunization 

programs. 

(Choices D, F, and H) Nontypeable (unencapsulated) H influenzae is not affected by the Hib 

vaccine and typically causes less invasive infections. It is a common cause of acute otitis media, 

along with Moraxella catarrhalis and Streptococcus pneumoniae. Acute otitis media is unlikely given 

this patient's normal tympanic membrane. 

(Choice E) Mucor species are responsible for invasive fungal sinusitis infections. These often fatal 

infections occur in immunocompromised individuals and can rapidly progress to involve the orbit or 

the brain. Black eschar from necrotic mucosa can often be seen on the nasal turbinates. 

Educational objective: 

Otitis externa ("swimmer's ear") is characterized by pain, erythema, edema, and discharge; it 

frequently occurs after swimming. Loss of cerumen, trauma, and foreign materials in the ear canal 

can increase the risk. The most common pathogen is Pseudomonas aeruginosa. 

References 

• Clinical practice guideline: acute otitis externa 
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A 6-year-old boy is brought to the office for evaluation of a neck lump. His mother first noticed the 

mass 2 weeks ago while he was experiencing cold symptoms. His nasal congestion and fever 

resolved within several days with symptomatic treatment, but the mass failed to improve. The 

patient was born at full term without pregnancy complications and has been healthy until now. He 

has received all recommended vaccines and takes no medications. The patient is afebrile, and 

height and weight are at the 60th percentile for his age. Physical examination shows a 1.5-cm, soft, 

mildly tender mass in the midline upper neck. It moves up and down when the patient swallows; 

there are no other neck masses. The nasal turbinates are pink with no rhinorrhea, and the tonsils 

are normal with no erythema or exudates. The remainder of the examination shows no 

abnormalities. Which of the following is the most likely underlying cause of this patient's condition? 

✓O A.Embryologic anomaly (72%) 

O B.Glandular duct obstruction (5%) 

O C.Granulomatous inflammation (3%) 

O D.Neoplastic proliferation (0%) 

O E.Reactive lymphadenopathy (16%) 

O F. Suppurative bacterial infection (1 % ) 

Omitted 
Correct answer 

I I, I 72% 
L!!!!. Answered correctly 
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Thyroglossal duct cyst 

• Forms along path of thyroid descent 
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Embryology 
• Foramen cecum (base of tongue) to base of anterior neck 

• Midline cystic neck mass 

Clinical 
• Moves superiorly with swallowing or tongue protrusion 

presentation 
• Often present after upper respiratory tract infection (secondary 

infection) 

• Associated with ectopic thyroid tissue 

• Confirm presence of normal thyroid tissue 

Management • Surgical resection of cyst, associated tract & central portion of hyoid 

bone 

This patient with a midline neck mass that moves superiorly with swallowing has a thyroglossal duct 

cyst (TDC). A TDC is often detected when it becomes secondarily infected after an upper 

respiratory tract infection, leading to erythema and tenderness. It may also be noted incidentally. 

The thyroid gland is formed as an outpouching from the pharyngeal epithelium at the base of the 

tongue. It then descends to the base of the anterior neck via the thyroglossal duct. If the duct fails 

to atrophy normally, a TDC can develop from the epithelial remnants within the duct, forming a 

midline, cystic mass. Because the tract connects to the base of the tongue, protrusion of the 

tongue or swallowing causes the TDC to move superiorly. 

Due to the risk of recurrent infection, a TDC should be surgically removed. Because a TDC is 

associated with ectopic thyroid tissue and may be the only source of functioning thyroid tissue, 

thyroid imaging is required preoperatively. 

(Choice B) Rarely, obstruction of the sublingual salivary gland duct can lead to pseudocyst 

(ranula). If it is large, the pseudocyst can extend from the floor of the mouth into the neck. However, 

it would be lateral (not midline) and would not move with swallowing. 

(Choice C) In children, nontuberculous mycobacterial lymphadenitis can present as a neck mass. 

However, it is typically a slowly enlarging, lateral neck mass, with overlying violaceous discoloration 

of the skin. 

(Choice D) Pediatric malignancies (eg, lymphoma) can often present as neck masses. However, 

they are typically lateral and do not move with swallowing. 

(Choice E) Cervical reactive lymphadenopathy is very common in children and often presents as an 

enlarged neck mass following an upper respiratory tract infection. However, it is typically lateral, 

often involves multiple nodes, and does not move with swallowing. 

(Choice F) Suppurative sialadenitis (salivary gland infection) can result in a swollen, tender neck 

mass. However, it would be firm, exquisitely tender, nonmobile with swallowing, and not located in 

the midline. 

Educational objective: 

In children, a midline, cystic neck mass that moves with swallowing is likely a thyroglossal duct cyst. 

A thyroglossal duct cyst forms from retained epithelium from the embryologic descent of the thyroid 

gland. 

References 

• Congenital neck masses. 

• Surgical management outcomes of recurrent thyroglossal duct cyst in children-a systematic 
. 

review. 

• Thyroglossal duct cyst and ectopic thyroid: surgical management. 
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A 55-year-old man comes to the office due to left-sided facial numbness. His symptoms began a 

month ago with tingling over his left mid-face and have progressively worsened to complete 

numbness on that side. The patient has also had 2 months of headaches, nasal congestion with 

intermittent epistaxis, and left ear fullness. He has had no fever, rhinorrhea, or purulent nasal 

discharge. The patient has taken over-the-counter allergy medications, but these have provided no 

relief. He has no other medical problems and does not use tobacco, alcohol, or illicit drugs. He 

recently immigrated to the United States from southern China to be closer to his son. Temperature 

is 37 C (98.6 F), blood pressure is 126/80 mm Hg, and pulse is 84/min. Examination reveals 

sensory loss to touch and pain on the left side of the face. No facial muscle weakness or other 

neurological findings are present. Enlarged, nontender, and mobile cervical lymph nodes are 

palpable bilaterally. No oropharyngeal or nasal lesions are visualized. Otoscopy of the left ear 

demonstrates clear fluid behind the retracted tympanic membrane, but the right ear is normal. 

Nasopharyngoscopy reveals a soft-tissue mass in the nasopharynx. Which of the following is the 

most likely diagnosis? 

O A.Granulomatosis with polyangiitis (4%) 

0 B.Mucormycosis (2%) 

O C.Nasal polyposis (4%) 

✓O D.Nasopharyngeal carcinoma (87%) 

O E.Tertiary syphilis (1%) 

Omitted 
Correct answer 

I I, I B?o/o 
L!!!!. Answered correctly 
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Nasopharyngeal carcinoma 

• Endemic to Asia 

Epidemiology • Linked with Epstein-Barr virus reactivation 

• 

• Risk factors: Diet (salty fish), smoking, genetics 

01/19/2021 
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• Obstruction: Nasal congestion, epistaxis, headache 

Manifestations • Mass effect: Cranial nerve palsy, otitis media 

• Spread: Neck mass (cervical lymphadenopathy) 

Diagnosis • Endoscope-guided biopsy 

Treatment 
• Radiation therapy 

• Chemotherapy 

Nasopharyngeal carcinoma (NPC) is a tumor associated with Epstein-Barr virus reactivation that 

is rare in the United States but endemic in southern China. Risk is likely increased in this region 

due to a nitrosamine-rich diet (eg, salt-cured food, early exposure to salted fish) and genetic 

predisposition. 

The nasopharynx links the nasal cavity and the oropharynx. NPC tumors obstruct this passage and 

invade adjacent tissues, often resulting in nasal congestion with epistaxis, headache, facial 

numbness (para-cavernous sinus tumor invasion), and/or serous otitis media (eustachian tube 

obstruction). Early metastasis to the bilateral cervical lymph nodes is common. 

Diagnosis is made with endoscope-guided biopsy of the primary tumor, and treatment usually 

involves a combination of radiation therapy and chemotherapy. Survival is excellent if the neoplasm 

is discovered early, but most patients present with advanced disease. 

(Choice A) Granulomatosis with polyangiitis is a vasculitis that commonly causes ear (otitis) and 

nasal (rhinorrhea, bloody discharge) symptoms. However, patients usually have systemic 

manifestations (eg, fever, malaise, weight loss) and ulcerative lesions, not a soft-tissue mass. 

(Choice B) Mucormycosis is a fungal infection primarily seen in patients with diabetes mellitus or 

significant immunocompromise. Manifestations typically include a pan-sinusitis with fever and 

purulent rhinorrhea (unlike in this patient). Necrotic destruction of bone may occur, and examination 

often reveals black eschars. 

(Choice C) Nasal polyps are usually seen in patients with chronic sinusitis, asthma, or aspirin 

sensitivity and may obstruct the nasal cavity, resulting in congestion and thick rhinorrhea. However, 

cranial nerve involvement is unlikely and examination would reveal a grey mass with inflammatory 

material. 

(Choice E) Tertiary syphilis may cause meningitis or meningovasculitis with headache and cranial 

nerve deficits; however, nasal congestion and a soft-tissue mass are unlikely. 

Educational objective: 

Nasopharyngeal carcinoma is a tumor associated with Epstein-Barr virus reactivation that most 

commonly affects individuals living in southern China. Manifestations are due to nasopharyngeal 

obstruction or invasion of adjacent tissues and include nasal congestion with epistaxis, headache, 

diplopia, cranial nerve deficits (eg, facial numbness), and otitis media. Early metastasis to the 

cervical lymph nodes is common. 
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A 60-year-old man comes to the office due to problems with his right hearing aid. The patient has 

worn hearing aids for many years but recently got fitted for new molds because his old ones were 

cracked and would scratch his ear canals on insertion. Over the past 2 days, he has had drainage 

from the right ear that causes the aid to become clogged. His right ear canal also feels swollen, 

itchy, and painful. It is unclear if the patient's hearing has changed because he cannot wear his aid. 

He is not dizzy and does not have a sore throat, rhinorrhea, or cough. The patient has no chronic 

medical conditions or prior surgeries. Temperature is 37.0 C (98.6 F), blood pressure is 146/92 mm 

Hg, and pulse is 90/min. The right ear examination elicits moderate pain. The ear canal is swollen, 

is erythematous, and has purulent drainage. There is no granulation tissue, and the tympanic 

membrane is clear. Cranial nerve function is normal. Which of the following is the most likely 

diagnosis? 

✓O A.Acute otitis externa (84%) 

O B.Allergic contact dermatitis (3%) 

O C.Cerumen impaction (1%) 

O D. Cholesteatoma ( 1 % ) 

O E.Necrotizing (malignant) otitis externa (5%) 

O F. Serous otitis media with effusion (4%) 

Omitted 
Correct answer 

I 1,1 84% 
L!!!!. Answered correctly 
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Otitis externa 

• Water exposure 

Risk factors 
• Trauma (eg, cotton swabs, ear candling) 
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• Foreign material (eg, hearing aid, headphones) 

• Dermatologic conditions (eg, eczema, contact dermatitis) 

Microbiology 
• Pseudomonas aeruginosa 

• Staphylococcus aureus 

• Otalgia, pruritus, discharge, hearing loss 

Clinical 
• Pain with auricle manipulation 

manifestations 
• Ear canal erythema, edema, debris 

• Tympanic membrane spared (clear, not inflamed, no middle 

ear fluid} 

• Remove debris 

Treatment 
• Topical antibiotic (eg, fluoroquinolone) 

• + Topical glucocorticoid 

• Consider wick placement to facilitate medication delivery 

This patient with ear drainage and a swollen, painful ear canal has otitis externa (OE). OE is a skin 

and soft tissue infection of the external auditory canal (EAC); therefore, manifestations include pain 

with manipulation and EAC erythema, but the tympanic membrane (TM} is clear. OE is also called 

swimmer's ear due to the most common risk factor, water exposure, but other factors can lead to its 

development. This patient wears hearing aids, which can cause retention of moisture in the EAC. 

Given the cracks in his ear mold, he was also likely sustaining trauma to the EAC when inserting his 

hearing aids, which disrupts the skin barrier and leads to OE. 

Pseudomonas aeruginosa is the most common pathogen. Topical antipseudomonal antibiotics 

(eg, fluoroquinolones) are first-line therapy. Patients should be instructed to keep the ear dry and 

avoid further trauma. 

(Choice B) New hearing aid molds may raise concern for allergic contact dermatitis, a delayed-type 

hypersensitivity response to an allergen (eg, rubber or plastic in hearing aids). However, the 

physical examination would typically show a scaly appearance at all sites of contact (ie, both ears) 

rather than a unilateral, edematous draining ear canal. 

(Choice C) Cerumen impaction is common in hearing aid users as the cerumen cannot evacuate 

itself normally due to EAC occlusion. It can cause ear drainage and impair hearing aid use. 

However, erythema, edema, and the ability to visualize the TM make cerumen impaction unlikely. 

(Choice D) A cholesteatoma represents keratin-producing squamous cells trapped in the middle ear 

space; it can erode into surrounding structures. Although a cholesteatoma often presents as a 

chronically draining ear, the edematous swollen canal, presence of pain, and clear TM are more 

suggestive of OE. 

(Choice E) Necrotizing (malignant) otitis externa is a life-threatening osteomyelitis of the skull base 

that occurs in elderly patients with diabetes mellitus. It can present with ear drainage but would also 

cause severe ear pain and, characteristically, granulation tissue on the floor of the EAC. 

(Choice F) Serous otitis media with effusion could cause a draining ear in the presence of a TM 

perforation. However, this patient's TM was clear with no perforation and there was EAC 

inflammation. 

Educational objective: 

Otitis externa is characterized by pain, erythema, edema, and discharge. Loss of cerumen, trauma, 

and foreign materials in the ear canal increase the risk. The most common pathogen is 

Pseudomonas aeruginosa. 

References 

• Clinical practice guideline: acute otitis externa. 
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A 5-year-old boy is brought to the clinic due to persistent ear drainage. The patient first developed 

drainage from his right ear 6 months ago. When the drainage did not improve with antibiotics, he 

was diagnosed with a cholesteatoma, which was removed. After surgery, the patient's symptoms 

improved but recurred following an episode of acute otitis media. Over the past 2 months, he has 

been treated with several oral antibiotics with only transient improvement. Examination shows 

copious, foul-smelling, purulent drainage from the right ear canal. The ear is suctioned, revealing a 

normal-appearing external canal. The tympanic membrane is heavily scarred with a large 

perforation and no cholesteatoma. Which of the following organisms is the most likely cause of this 

patient's infection? 

O A. Bordetel/a pertussis (0%) 

O B.Candida albicans (5%) 

O C. Corynebacterium diphtheriae ( 1 % ) 

O D.Escherichia coli (2%) 

O E.Mycobacterium species (5%) 

✓O F. Pseudomonas aeruginosa (64%) 

O G.Staphylococcus epidermidis (20%) 

Omitted 
Correct answer 

I 1.1 64% 
L!!!!. Answered correctly 

F 

Explanation 
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Chronic suppurative otitis media 

• Often polymicrobial 

• 

Microbiology • Staphylococcus aureus & Pseudomonas aeruginosa 

• Fungi (eg, Aspergil/us) 

• Chronic (>6 wk), purulent otorrhea 

Symptoms • Hearing loss 

• Absence of ear pain 

Examination 
• Tympanic membrane perforation 

05/27/2021 
Last Updated 

• Otorrhea within normal-appearing external auditory canal 

Treatment • Ototopical fluoroquinolone drops (eg, ofloxacin) 

Complications 
• Infectious spread (eg, mastoiditis, meningitis, intracranial abscess) 

• Permanent hearing loss 

This patient has chronic, purulent ear drainage with a tympanic membrane (TM) perforation, findings 

consistent with chronic suppurative otitis media (CSOM). 

CSOM is most common in young children due to an increased incidence of acute otitis media, a 

major risk factor for CSOM. Conditions that lead to negative middle ear pressure (eg, dysfunction of 

the eustachian tubes, cholesteatoma) also contribute to the pathogenesis because the TM can 

weaken over time with sustained pressure, increasing the risk of perforation, as seen in this patient. 

Bacteria from the external auditory canal are then introduced into the middle ear and can lead to 

chronic inflammation and infection, most commonly with Staphylococcus aureus and/or 

Pseudomonas aeruginosa. 

Presentation includes chronic (>6 weeks) purulent otorrhea with TM perforation. The external ear 

canal typically appears normal, and ear pain is uncommon. Diagnosis is clinical, and management 

is ototopical fluoroquinolone drops. CSOM does not typically respond to oral antibiotics, as seen 

in this patient, because the middle ear is poorly vascularized due to chronic inflammation and 

scarring. Of note, cholesteatoma can also cause chronic ear drainage, as seen in this patient's 

history, and should be considered when the condition does not respond to topical therapy for 

presumed CSOM. 

(Choice A) Bordetel/a pertussis is not associated with CSOM; it can cause chronic cough, not 

otorrhea. 

(Choices B, C, D, E, and G) Fungal causes of CSOM can include Aspergil/us and Candida 

albicans; however, bacterial infection is much more common. Corynebacterium diphtheriae, 

Escherichia coli, Mycobacterium species, and coagulase-negative staphylococcal species (eg, 

Staphylococcus epidermidis) are uncommon bacterial causes of CSOM. 

Educational objective: 

Chronic suppurative otitis media is often preceded by an episode of acute otitis media and is defined 

as chronic (>6 weeks), purulent otorrhea with tympanic membrane perforation. Treatment is an 

ototopical fluoroquinolone to target the most common pathogens, Staphylococcus aureus and 

Pseudomonas aeruginosa. 

References 

• Chronic suppurative otitis. 

• Bacteriological profile and antimicrobial susceptibility pattern in chronic suppurative otitis media: 

a 1-year cross-sectional study. 
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A 40-year-old man comes to the clinic due to runny nose, cough, and sore throat. He began having 

rhinorrhea 5 days ago and subsequently developed a cough that is worse at night. The patient has 

been taking an over-the-counter cough medication, but it has not improved his symptoms. Three 

days ago, he developed a sore throat, which he attributes to frequent coughing. Today, his throat is 

more painful, and he has been having difficulty swallowing liquids. The patient has hypertension and 

type 2 diabetes mellitus, for which he takes an antihypertensive and several medications for 

glycemic control. Temperature is 37.9 C (100.2 F), blood pressure is 148/90 mm Hg, pulse is 

110/min, and respirations are 22/min. BMI is 35 kg/m2 • Pulse oximetry shows 99% on room air. The 

patient winces when swallowing. Examination shows pooling of oral secretions. There are several 

dental caries. The posterior oropharynx appears mildly erythematous due to postnasal drip. The 

anterior neck is soft but tender to palpation. Lung examination reveals faint stridor with no crackles 

or rhonchi. Which of the following is the best next step for establishing the diagnosis in this patient? 

O A.Chest radiograph (4%) 

0 B.Diphtheria PCR (8%) 

O C.Group A Streptococcus rapid antigen (18%) 

✓O D.Lateral neck radiograph (61%) 

O E.Sputum Gram stain and culture (7%) 

Omitted 
Correct answer 

D 

Explanation 

I 1,1 61% 
L!!!!. Answered correctly 

(i'\ 03 secs 
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Infectious epiglottitis 

01/30/2021 
• Last Updated 

Epidemiology 
• Streptococcus pneumoniae, Haemophilus influenzae 

• Risk reduced with H influenzae vaccination 

• Rapidly progressive & life-threatening 

• Fever, sore throat, drooling, muffled voice 

Clinical • Airway obstruction (stridor, dyspnea) 

• Pooled oropharynx secretions 

• Laryngotracheal tenderness 

• Direct visualization 
Diagnosis 

• Imaging (lateral neck x-ray) 

Treatment 
• Early artificial airway (if needed) 

• Intravenous antibiotics (ceftriaxone plus vancomycin) 

This patient's presentation raises suspicion for epiglottitis, a cellulitis of the epiglottis, aryepiglottic 

folds, and surrounding tissues. In adults, most cases are caused by Streptococcus pneumoniae or 

Haemophilus influenzae, with diabetes mellitus, obesity, and preceding upper respiratory infection 

(disruption of the respiratory epithelium creates a portal of entry for bacteria) increasing infection 

risk. Whereas children classically have abrupt onset of drooling, dysphagia, and distress (the "3 

Ds"), initial manifestations in adults are more subtle and include sore throat, fever, and 

laryngotracheal tenderness to palpation. With worsening of the swelling, difficulty swallowing, 

pooled oral secretions, and respiratory compromise (eg, tachypnea, stridor) can develop, as seen 

in this patient. 

The diagnosis is confirmed by direct visualization or soft-tissue lateral neck radiograph, which 

usually shows an enlarged epiglottis, loss of the vallecular air space, and/or a distended 

hypopharynx. Radiographs may also help exclude other conditions. Respiratory compromise is less 

common in adults but can progess quickly; therefore, patients with significant compromise (eg, 

hypoxia resistant to noninvasive intervention) require airway establishment prior to considering neck 

radiograph. 

(Choices A and E) Chest x-ray and sputum Gram stain/culture are used to diagnose pneumonia. 

Although this patient has a cough, his pulse oximetry is normal, and his lungs have no evidence of 

intrapulmonary pathology (eg, crackles). The presence of stridor and pooled oral secretions makes 

an upper airway issue such as epiglottitis far more likely than pneumonia. 

(Choice B) Diphtheria can cause slowly progressive sore throat, malaise, cough, stridor, 

hoarseness, low-grade fever, and a thick, white exudate (pseudomembrane) on the posterior 

pharynx. However, diphtheria is very rare in developed countries due to widespread vaccination; 

epiglottitis is more common. 

(Choice C) Group A Streptococcus pharyngitis usually presents with acute-onset sore throat, 

tonsillar exudates, cervical lymphadenopathy, and no cough (Cantor criteria). This patient's slow 

onset of sore throat, cough, pooled oral secretions, and stridor make epiglottitis far more likely. 

Educational objective: 

Epiglottitis should be suspected in patients with sore throat, hoarseness, stridor, pooled oral 

secretions, and drooling. Risk factors include diabetes mellitus, obesity, and preceding upper 

respiratory infection. The diagnosis can be confirmed (in those with stable respiratory status) using 

lateral neck radiograph. 
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A 56-year-old man comes to the office for evaluation of a gradually enlarging, painless mass above 

the right angle of the jaw. He has also recently experienced right-sided facial weakness. When he 

was in his 20s, the patient had Hodgkin disease that was treated with radiation to the neck. Family 

history is significant for thyroid cancer in his mother. The patient does not use tobacco, alcohol, or 

illicit drugs. He had several male and female sexual partners in his 30s but has been sexually active 

with only one partner for the past 15 years. Vital signs are within normal limits. Physical 

examination shows a firm, nontender mass in the right parotid gland and weakness of all right-sided 

facial muscles. Which of the following is most concerning for malignancy in this patient? 

O A. Exposure to oncogenic virus (21 % ) 

O B.Family history of malignancy (2%) 

O C.Lack of salivary gland pain (29%) 

O D.Origin from parotid gland (6%) 

✓O E.Presence of facial droop (39%) 

Omitted 
Correct answer 

I I, I 39% 
L!!!!. Answered correctly 

E 

Explanation 
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Parotid tumor compressing facial nerve 
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This patient has an enlarging parotid gland neoplasm. Most parotid neoplasms are benign, but 

exposure to radiation, as in this patient, is a significant risk factor for malignant disease. Both the 

facial nerve (CN VII) and the trigeminal nerve (CN V) are closely associated with the parotid gland. 

The presence of facial droop (CN VII dysfunction) or facial numbness (CN V dysfunction) is very 

concerning for neural invasion due to malignant disease. 

As a result, all patients with parotid masses undergo detailed cranial nerve examination. Imaging 

(CT or MRI) is typically performed. Ultrasound is often used to enable fine-needle aspiration biopsy. 

Parotid tumors represent a diverse range of pathologies, including primary parotid neoplasms, 

lymphomas, or metastases (eg, squamous cell carcinoma, melanoma). Surgical resection with 

sparing of the facial nerve is typically recommended, with possible additional surgery or adjuvant 

treatment depending on the final histopathologic diagnosis. 

(Choice A) Having multiple sexual partners is associated with a risk of infection with human 

papillomavirus, which is an oncogenic virus implicated in head and neck mucosal squamous cell 

carcinoma. It is not associated with salivary gland malignancies. 

(Choice B) Several familial cancer syndromes are associated with thyroid malignancy (eg, multiple 

endocrine neoplasia), but salivary gland malignancies are not seen in any of them. 

(Choice C) Pain and firmness (or lack thereof) are not reliable indicators of malignancy in parotid 

tumors. Pain in benign neoplasms can occur with associated infection, hemorrhage, or cystic 

enlargement. In malignant tumors, pain usually indicates neural invasion. 

(Choice D) Most tumors that originate in the parotid gland are benign (>80%) rather than 

malignant. Neoplasms that originate in the submandibular gland or minor salivary glands have a 

higher likelihood of malignancy. 

Educational objective: 

Parotid masses are typically benign. Cranial nerve dysfunction (facial droop, facial numbness) 

increases concern for malignancy. 

References 

• Salivary gland malignancies. 

• Utility of preoperative fine needle aspiration in parotid lesions. 

• Parotid gland tumors and the facial nerve. 
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A 3-hour-old girl is being evaluated in the newborn nursery for excessive coughing. The patient was 

being bottle-fed by her mother and within a few minutes began coughing forcefully. The mother 

allowed the infant to rest, but she continued to cough. The patient was born via spontaneous 

vaginal delivery to a 30-year-old primigravida who had no prenatal care. Ballard score estimates the 

infant to be around 38 weeks gestation. Vital signs are normal. The patient is awake, and the 

coughing has subsided. The oropharynx is clear with an intact palate. Lung examination reveals 

coarse breath sounds, particularly on the right side. Abdominal examination shows no 

organomegaly. When a nasogastric tube is inserted, it encounters resistance at 10 cm. Chest 

radiograph shows that the end of the tube is at the upper esophagus. Which of the following 

additional evaluations is currently indicated in this patient? 

O A.Dilated funduscopy (4%) 

O B.Hepatic ultrasonography (1 % ) 

O C.No additional workup (15%) 

✓O D.Renal ultrasonography (74%) 

O E.Thyroid function testing (3%) 

Omitted 
Correct answer I 1.1 74% 

L!!!!. Answered correctly 
D 

Explanation 
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Tracheoesophageal fistula with esophageal atresia 

• Defective division of foregut into esophagus & trachea 

Pathogenesis • Most commonly results in proximal esophageal pouch & fistula between 

distal trachea & esophagus 

Clinical 
• Coughing, choking, vomiting with feeding 

• Excessive oral secretions 
features 

• Commonly part of VACTERL association 

Diagnosis 
• Inability to pass enteric tube into stomach 

• X-ray: enteric tube coiled in proximal esophagus 

Management 
• Surgical correction 

• VACTERL screening: echocardiography, renal ultrasound 

VACTERL = Vertebral, Anal, Cardiac, TracheoEsophageal, Renal, Limb defects. 

A nasogastric tube cannot pass this patient's upper esophagus due to a tracheoesophageal fistula 

(TEF) with esophageal atresia (EA), a congenital malformation caused by abnormal foregut 

septation during early fetal development. TEF with EA is most commonly characterized by a 

proximal esophageal pouch with distal fistula between the esophagus and the trachea. 

TEF with EA typically presents shortly after birth with coughing or choking during feeding. 

Patients can also have respiratory distress and coarse breath sounds (particularly on the right side) 

due to aspiration of regurgitated feeds from the atretic pouch. Diagnosis is confirmed by resistance 

of nasogastric tube advancement beyond 10-15 cm. 

Up to 50% of patients who have TEF with EA have other congenital abnormalities, such as those 

included in the VACTERL association (Vertebral, Anal, Cardiac, TracheoEsophageal fistula, Renal, 

and/or Limb anomalies). TEF with EA is also less commonly associated with CHARGE syndrome 

(Coloboma, Heart defects, Atresia choanae, Retardation of growth, Genitourinary anomalies, and 

Ear abnormalities). 

For this reason, evaluation of all patients who have TEF with EA should include screening 

echocardiography and renal ultrasonography. Contrast enema (to detect anal atresia) and limb 

radiographs may also be performed if clinical suspicion for VACTERL association is high. 

(Choice A) Dilated funduscopic examination is indicated for an abnormal red reflex (eg, leukocoria) 

to detect retinoblastoma, which does not occur in association with TEF with EA. 

(Choice B) Hepatic ultrasonography is performed to screen for hepatoblastoma in patients with 

Beckwith-Wiedemann syndrome (eg, hemihyperplasia, macroglossia), features of which are not 

seen in this patient. In addition, liver abnormalities are not part of the VACTERL association. 

(Choice C) Gastroesophageal reflux can cause spitting up with feeds, and additional evaluation is 

not typically warranted. However, coughing during feeds and resistance to nasogastric tube 

advancement are not consistent with reflux. Further workup is required in this patient due to the 

association of TEF with VACTERL. 

(Choice E) Features of congenital hypothyroidism include hypotonia, umbilical hernia, feeding 

problems, and macroglossia, none of which is seen here. TEF is not associated with thyroid 

dysfunction, making thyroid function testing unnecessary. 

Educational objective: 

Tracheoesophageal fistula (TEF) with esophageal atresia (EA) presents shortly after birth with 

choking or coughing during feeding. Diagnosis is confirmed by resistance of nasogastric tube 

advancement beyond the proximal esophagus. Because TEF with EA often occurs with VACTERL 

association (Vertebral, Anal, Cardiac, TracheoEsophageal fistula, Renal, and/or Limb anomalies), all 

patients who have TEF with EA should undergo screening echocardiography and renal 

ultrasonography. 

References 

• Basic knowledge of tracheoesophageal fistula and esophageal atresia. 
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A 30-year-old school teacher presents with a three-day history of fever, chills, and sore throat. He 

also complains of difficulty swallowing that started yesterday. He denies any cough, chest pain, or 

difficulty breathing. He is married and denies any new sexual encounters. His temperature is 39.8° 

C (102.2° F), blood pressure is 118/76 mm Hg, pulse is 102/min, and respirations are 19/min. On 

examination, his voice is muffled. Enlarged, tender cervical lymph nodes are palpated on the left, 

and his uvula is deviated to the right. What is the most appropriate treatment for this patient? 

O A. Throat swabs and oral antibiotics (23%) 

O B.Monospot test and oral antibiotics (8%) 

O C.Emergency laryngoscopy (13%) 

O D. Cricothyroidotomy ( 1 % ) 

✓O E.Needle peritonsillar aspiration (52%) 

Omitted 
Correct answer I 1.1 52% 

L!!!!. Answered correctly 
E 

Explanation 
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This patient's symptoms are most likely secondary to a peritonsillar abscess. Although the three-day 

history of fever, chills, and sore throat were most likely secondary to tonsillitis, his muffled or "hot 

potato voice" and deviation of the uvula suggest that a peritonsillar abscess has developed as a 

complication of his tonsillitis. Patients with a peritonsillar abscess typically have prominent unilateral 

lymphadenopathy, as seen in this patient. This condition can be fatal secondary to either airway 

obstruction or spread of the infection into the parapharyngeal space, which may lead to involvement 

of the carotid sheath. Initial treatment consists of aspiration of the peritonsillar abscess and initiation 

of intravenous antibiotics. Surgical intervention may be necessary if the purulent material cannot be 

removed with aspiration alone. 

(Choice A) Throat swabs and oral antibiotics are the usual treatment of tonsillopharyngitis, but this 

patient's muffled voice and deviation of his uvula suggest that a more complicated infection is 

present. 

(Choice B) This patient's unilateral lymphadenopathy, deviation of his uvula, and muffled voice are 

not consistent with mononucleosis. 

(Choice C) Emergency laryngoscopy is typically required in patients with epiglottitis to ensure 

adequate protection of the airway. Epiglottitis can present with difficulty swallowing and a muffled 

voice similar to that seen in this patient, but the unilateral lymphadenopathy and deviation of the 

uvula are more suggestive of a peritonsillar abscess. In addition, the epiglottis is located more distal 

in the airway and is not adjacent to the uvula. 

(Choice D) Cricothyroidotomy is used as a last resort in patients who are unable to protect their 

airway. This patient, however, is not complaining of any difficulty breathing at this time. 

Educational objective: 

A muffled voice should make one consider a diagnosis other than uncomplicated pharyngitis or 

tonsillitis. A peritonsillar abscess is a potential complication of tonsillitis and requires both 

intravenous antibiotic therapy and urgent drainage of the abscess. Deviation of the uvula and 

unilateral lymphadenopathy can be helpful in distinguishing a peritonsillar abscess from epiglottitis. 
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A 12-month-old girl is brought to the office due to 3 days of fever, rhinorrhea, and nasal congestion. 

The patient completed a course of oral antibiotics for an ear infection 3 weeks ago and was noted to 

have a persistent middle ear effusion at a well-child visit last week. There is no history of additional 

infections or medical conditions. She has no allergies. Both parents smoke cigarettes, and both 

older siblings received tympanostomy tubes as infants. Temperature is 39.4 C (102.9 F). The 

patient is irritable but easily consoled by her mother. External ear examination is unremarkable, and 

external ear canals are patent. Otoscopy shows bilateral bulging and pink tympanic membranes 

with poor mobility on insufflation. The oropharynx appears normal without lesions or sores, and the 

lungs are clear to auscultation. Which of the following is the most appropriate next step in 

management of this patient? 

✓O A.Oral antibiotics (55%) 

O B.Ototopical antibiotics (3%) 

O C.Supportive care and observation (10%) 

O D.Temporal CT scan (6%) 

O E.Tympanocentesis and culture (21%) 

O F. Viral nasopharyngeal PCR testing (1 % ) 

Omitted 
Correct answer 

A 

Explanation 

I 1,1 55% (i'\ 03 secs 
\..::J TimeSpent L!!!!. Answered correctly 

Acute otitis media 

• Streptococcus pneumoniae 

Microbiology • Nontypeable Haemophilus influenzae 

• Moraxella catarrha/is 

Clinical 
• Bulging TM 

features 
• Middle ear effusion plus TM inflammation 

(eg, fever, otalgia, erythema) 

• Initial: amoxicillin 

Treatment • 2nd-line: amoxicillin-clavulanate 

07/13/2021 
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• Penicillin-allergic: clindamycin or azithromycin 

• TM perforation 

Complications 
• Conductive hearing loss 

• Mastoiditis 

• Meningitis 

TM = tympanic membrane. 

Acute otitis media (AOM) is common in children age 6-18 months because their eustachian tubes 

are straight and drain poorly. Risk factors include day care attendance, cigarette smoke exposure, 

and recent upper respiratory infection. Breastfed children have lower rates of AOM due to a relative 

decrease in bacterial colonization of the nasopharynx. Common pathogens include Streptococcus 

pneumoniae, nontypeable Haemophilus influenzae, and Moraxella catarrha/is. 

Diagnosis is confirmed on otoscopy by visualization of a bulging tympanic membrane (TM) and/or 

the presence of middle ear effusion (indicated by poor TM mobility on insufflation) with TM 

inflammation (eg, erythema). Treatment with oral antibiotics is recommended in specific situations: 

• First-line therapy with amoxicillin is indicated for infants age <6 months and for children age >6 

months with high fever (>39 C [102.2 F]), severe pain, or bilateral disease. 

• Second-line therapy with amoxicillin-clavulanate is indicated for refractory symptoms after 2-3 

days of antibiotic therapy or recurrent AOM (within 30 days) after antibiotic therapy. 

Therefore, this patient with high fever and recurrent, bilateral AOM after recent antibiotics warrants a 

course of oral amoxicillin-clavulanate. 

(Choice B) Ototopical antibiotic drops are used to treat otitis externa. Presentation includes ear 

pain and discharge with edema and inflammation of the external auditory canal. 

(Choice C) Otitis media with effusion (middle ear fluid without TM inflammation) can be observed 

for resolution. Unilateral AOM accompanied by low-grade fever and mild pain can also be treated 

supportively and observed in patients age >6 months. This patient has bilateral AOM with a high 

fever, warranting treatment. 

(Choice D) Mastoiditis is a complication of AOM and presents with fever, ear pain, protrusion of the 

outer ear, and postauricular erythema and tenderness. Temporal CT scan may be indicated to 

confirm the diagnosis for atypical cases. This patient has an isolated AOM. 

(Choice E) Tympanocentesis and culture during tympanostomy tube placement should be 

considered for multiple episodes of AOM (eg, >3 episodes in 6 months) or persistent (>3 months) 

middle ear effusion with hearing loss. This patient's infection does not warrant invasive intervention. 

(Choice F) Although viral upper respiratory infections often precede AOM, nasopharyngeal PCR 

testing is not indicated because viral identification does not preclude a secondary bacterial infection 

and therefore does not change management. 

Educational objective: 

Oral antibiotics for acute otitis media should be administered to children with high fever, severe pain, 

or bilateral disease. Amoxicillin is first-line therapy, and amoxicillin-clavulanate is indicated for 

persistent or recurrent infection. 

References 

• Otitis media: diagnosis and treatment. 

• The diagnosis and management of acute otitis media. 
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A 28-year-old man comes to the emergency department due to respiratory distress. A week ago, he 

developed a sore throat that has progressively worsened. Over the last hour, he has had difficulty 

breathing. The patient was diagnosed with HIV at age 23 and has been inconsistent with daily 

antiretroviral therapy. Temperature is 38.3 C (101 F), pulse is 126/min, and respirations are 30/min. 

Pulse oximetry is 78% on room air. The patient is leaning forward with his neck extended; he is also 

drooling and speaking in a hoarse voice. The posterior oropharynx has overlying white plaques. 

There are suprasternal retractions. Examination of the lungs reveals diminished breath sounds 

bilaterally. Pulse oximetry remains at 78% with 100% oxygen bag-valve-mask ventilation. 

Endotracheal intubation using a video laryngoscope is attempted but is unsuccessful. Pulse 

oximetry subsequently decreases to 70% with continued bag-valve-mask ventilation. Which of the 

following is the best next step in management of this patient? 

✓O A. Perform surgical cricothyrotomy (85%) 

O B.Place a laryngeal mask airway (2%) 

O C. Provide bi level positive airway pressure ( 1 % ) 

O D.Reattempt endotracheal intubation (4%) 

O E.Switch to nasotracheal intubation (6%) 

Omitted 
Correct answer 

I I, I 85% 
L!!!!. Answered correctly 
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Explanation 
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This patient with HIV had a week of progressive sore throat and then developed acute hypoxemic 

respiratory failure with tripod position, drooling, and hoarseness, raising strong suspicion for 

epiglottitis, a cellulitis of the epiglottis, aryepiglottic folds, and other adjacent tissue. Swelling of 

these structures often leads to rapid airway deterioration; therefore, airway management is the 

main priority. 

In patients unable to maintain adequate oxygen saturations, bag-valve-mask ventilation (BVM) 

with 100% oxygen (to keep oxygen saturation >~88%) should be initiated. If BVM does not result in 

adequate oxygenation (ie, oxygen saturation remains low, as in this patient), endotracheal 

intubation using a video laryngoscope (to facilitate direct visualization of the epiglottis) should be 

attempted. 

However, given the risk of rapid respiratory deterioration, failure of a single attempt at endotracheal 

intubation with a video laryngoscope (as in this patient) should immediately prompt the 

establishment of a surgical cricothyrotomy by the most experienced provider available (preferably 

an otolaryngologist or general surgeon). Cricothyrotomy establishes an airway below the epiglottal 

swelling and potential obstruction. 

Once the airway is stabilized, antimicrobial therapy is needed to clear the infection. This patient with 

untreated HIV has evidence of epiglottitis due to Candida (eg, white plaques on the oropharynx). In 

addition to antifungal therapy, he would also likely receive broad-spectrum antibacterial agents (eg, 

vancomycin, ceftriaxone) given the severity of the condition and the possibility of a secondary 

bacterial infection. 

(Choice B) Laryngeal mask airway should not be used because it is a supraglottic airway device 

(above the obstruction). 

(Choice C) Bilevel positive pressure is not able to overcome a significant epiglottal obstruction and 

is not recommended in patients who are hypoxic and fail an endotracheal airway. Surgical airway is 

required. 

(Choice D) Multiple attempts at endotracheal intubation with a video laryngoscope are not 

recommended because this would delay adequate oxygenation in a patient who is severely hypoxic. 

A surgical airway should be established when a single attempt at video-assisted endotracheal 

intubation fails. If intubation without a video laryngoscope fails, intubation with a video laryngoscope 

could be attempted. 

(Choice E) Blind nasotracheal intubation is not recommended because the swollen epiglottis must 

be visualized in order to effectively pass an endotracheal tube. 

Educational objective: 

Patients with epiglottitis who develop rapid-onset respiratory failure (eg, tripod position, hypoxia, 

drooling, tachypnea) require urgent airway management. This includes bag-valve-mask ventilation 

with 100% oxygen followed by endotracheal intubation with advanced equipment (eg, video 

laryngoscope ). A single failed attempt at video-assisted endotracheal intubation should prompt 

surgical cricothyrotomy, which bypasses the epiglottal swelling and potential obstruction. 
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A 30-year-old woman comes to the office due to hearing loss in her right ear. A week ago, the 

patient developed symptoms of nasal congestion, cough, and rhinorrhea. Three days ago, she 

traveled from New York to London. On her return flight yesterday, the patient developed hearing 

loss and severe pain in her right ear and noticed a drop of blood on her finger when she scratched 

her ear canal. All symptoms have resolved except for persistent hearing loss in the right ear. Which 

of the following is the most appropriate next step in management? 

O A.Aural irrigation (5%) 

O B.MRI of the internal auditory canal (11%) 

O C.Oral glucocorticoids (5%) 

0 D.Oxymetazoline (1 % ) 

✓O E.Reassurance and follow-up examination (47%) 

O F. Tympanoplasty (27%) 

Omitted 
Correct answer 

E 

Explanation 

I ,.1 47% 
L!!!!. Answered correctly 
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This patient with severe ear pain during a flight who now has persistent hearing loss most likely 

sustained barotrauma of the ear complicated by rupture of the tympanic membrane {TM}. 

Under normal conditions, the eustachian tube opens intermittently, typically during swallowing or 

yawning. Failure to open adequately (eg, functional obstruction due to upper respiratory infection 

[URI], as in this patient) leads to a pressure difference between the middle ear and the outside 

environment. This pressure difference is more pronounced when there are significant shifts in 

barometric pressure (eg, during a plane's ascent and descent), which can lead to stretching of 

the TM, causing ear pain and hearing loss. 

In severe cases, the TM can rupture, which rapidly equalizes the pressure difference and relieves 

the stretching; this relieves the pain but may also result in minor bleeding (eg, drop of blood on the 

finger). Patients can have persistent hearing loss because of the TM rupture, as seen in this 

patient. Barotraumatic TM injuries typically heal spontaneously within a few weeks, so reassurance 

and follow-up is appropriate initial management. 

(Choice A) Aural irrigation can be used to treat cerumen impaction, which can cause unilateral 

hearing loss. However, cerumen impaction is typically neither painful nor associated with flying or 

URI symptoms. 

(Choice B) MRI of the internal auditory canal can detect a vestibular schwannoma, which can 

cause unilateral hearing loss. In general, hearing loss due to a vestibular schwannoma is slowly 

progressive, but some patients have acute hearing loss. However, a vestibular schwannoma is not 

painful, would not bleed, and is not associated with flying. 

(Choice C) Oral glucocorticoids are often used in patients with idiopathic sudden sensorineural 

hearing loss (SSHL}. The cause of SSHL is unknown, but it is not associated with flying, ear pain, or 

bleeding from the ear. 

(Choice D) Oxymetazoline used prior to air travel might reduce URI-induced obstruction of the 

eustachian tube and reduce the risk of barotrauma, but it is unlikely to improve a TM rupture after it 

has occurred. 

(Choice F) Tympanoplasty is used to repair persistent TM perforations. However, an acute 

barotraumatic TM rupture often heals in a few weeks without surgical intervention. 

Educational objective: 

Barotrauma to the ear occurs most commonly after flying and can result in injury (eg, ear pain, 

hearing loss) to the tympanic membrane {TM}. Most barotraumatic TM injuries heal spontaneously 

within a few weeks. 

References 

• Upper respiratory infections and barotraumas in commercial pilots: a retrospective study. 

• Otic barotrauma from air travel. 
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A 2-year-old boy is brought to the office for evaluation of right ear pain. Two days ago, his mother 

saw him put a small rock in his ear while he was playing outside. She pulled it out and rinsed his ear 

thoroughly with soapy water in the bath that evening. The patient had no pain that night, but the 

next morning he woke up crying and pulling on his ear. He has been fussy and has not slept well 

since then. The patient has had 2 previous episodes of acute otitis media that resolved with 

antibiotics. Immunizations are up to date. Temperature is 37 C (98.6 F), blood pressure is 90/50 

mm Hg, and pulse is 100/min. Examination shows a somewhat anxious child. There is no 

rhinorrhea. Physical examination of the oropharynx shows normal tonsils with no exudate or 

erythema. There is no cervical adenopathy. The patient cries during examination of the right ear, 

which reveals a tender, swollen ear canal. Although only a part of the tympanic membrane is seen, it 

appears normal. The left ear is normal. Which of the following is the most appropriate treatment for 

this patient's condition? 

O A.Oral amoxicillin/clavulanic acid (23%) 

O B.Oral fluconazole (0%) 

O C.Oral trimethoprim-sulfamethoxazole (1 %) 

✓O D.Topical ciprofloxacin (60%) 

O E.Topical clindamycin (11%) 

O F. Topical nystatin (2%) 

Omitted 
Correct answer 

I I, I 60% 
L!!!!. Answered correctly 

D 

Explanation 
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Otitis externa 

• Water exposure 

Risk factors 
• Trauma (eg, cotton swabs, ear candling) 
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• Foreign material (eg, hearing aid, headphones) 

• Dermatologic conditions (eg, eczema, contact dermatitis) 

Microbiology 
• Pseudomonas aeruginosa 

• Staphylococcus aureus 

• Otalgia, pruritus, discharge, hearing loss 

Clinical 
• Pain with auricle manipulation 

manifestations 
• Ear canal erythema, edema, debris 

• Tympanic membrane spared (clear, not inflamed, no middle 

ear fluid) 

• Remove debris 

Treatment 
• Topical antibiotic (eg, fluoroquinolone) 

• + Topical glucocorticoid 

• Consider wick placement to facilitate medication delivery 

This child with ear pain and a swollen external auditory canal (EAC) after trauma and water 

exposure has acute otitis externa ("swimmer's ear"). At least half of all cases occur in children 

and adolescents. Water exposure is a frequent antecedent because it can alter the ear canal pH, 

cause maceration of the skin, and introduce bacteria into the ear canal. Trauma (eg, the rock in this 

patient's ear) can also increase the risk for otitis externa. 

Pseudomonas aeruginosa is the most common pathogen in otitis externa and must be covered 

with empiric treatment regimens. Staphylococcus aureus, the second most common pathogen, is 

typically covered by antipseudomonal antibiotics (eg, fluoroquinolones). Topical therapy (eg, 

ciprofloxacin [+ glucocorticoid] drops) is appropriate for uncomplicated otitis externa; antibiotic 

resistance is unlikely due to the high antibiotic concentration delivered to the site of infection. If the 

canal is too swollen, wick placement is used to facilitate drug delivery. Although systemic 

fluoroquinolone administration in children is limited due to adverse effects, topical fluoroquinolones 

are well tolerated. 

(Choice A) Oral amoxicillin/clavulanic acid is used for otitis media when there is concern for 

amoxicillin resistance (eg, recent beta-lactam therapy). Otitis media may present with ear pain but 

would cause a bulging tympanic membrane. P aeruginosa is not susceptible to 

amoxicillin/clavulanic acid. 

(Choices Band F) Fungal otitis (otomycosis) occurs most commonly after treatment for acute otitis 

externa. It is more common in individuals with chronically moist ear canals (eg, those with hearing 

aids, especially in warm, humid climates). Examination of the EAC shows whitish fungal debris with 

fruiting bodies or spores. Management is debridement and topical (eg, clotrimazole), rather than 

oral (eg, fluconazole), antifungal therapy. Nystatin is not typically used for fungal otitis. 

(Choices C and E) Trimethoprim-sulfamethoxazole and clindamycin should not be used for empiric 

therapy of otitis externa; although they cover S aureus, they do not cover P aeruginosa. In addition, 

this patient has no indication for systemic therapy. 

Educational objective: 

Otitis externa ("swimmer's ear") is characterized by pain, erythema, and edema of the external 

auditory canal. It frequently occurs after water exposure or trauma to the canal. Topical 

antipseudomonal treatment is appropriate unless complicated by diabetes mellitus, HIV, or infection 

that has spread beyond the external auditory canal. 

References 

• Clinical practice guideline: acute otitis externa. 
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A 25-year-old man comes to the office for evaluation of a painless mass in his mouth. The patient 

has had the mass for many years and has had no growth or other changes in the mass over that 

time. He has had occasional sinus infections and was in a motor vehicle accident several years ago 

in which he sustained a concussion, but he is otherwise healthy. The patient smokes a pack of 

cigarettes a day and drinks 2 or 3 alcoholic beverages on the weekends. Vital signs are normal. 

Examination of the mass is seen below: 

The mass is immobile, nontender, and has a hard consistency. The maxillary and frontal sinuses are 

nontender, and there is no cervical lymphadenopathy. Which of the following is the most likely cause 

of this patient's mass? 

✓O A.Congenital anomaly (67%) 

O B.lnfectious sequelae (4%) 

O C.Malignant transformation (12%) 

O D.Palatal fracture (9%) 

O E.Vascular malformation (6%) 

Omitted 
Correct answer 

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

A 

Explanation 
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This patient has a chronic mass on his hard palate consistent with torus palatinus {TP), a benign 

bony growth (ie, exostosis) located at the midline suture of the hard palate. It is thought to be 

caused by both genetic and environmental factors and is more common in women and Asian 

individuals. TP can be congenital or develop later in life. Similar lesions at the lingual surface of 

the mandible are termed "tori mandibulari." 

TPs are usually <2 cm in size but can gradually enlarge over time. They are typically asymptomatic 

and are frequently ignored by the patient but noted by clinicians (or family members) when 

examining the mouth for unrelated reasons. However, the thin epithelium overlying the bony growth 

may ulcerate with minor trauma of the oral cavity and heal slowly due to poor vascular supply. The 

diagnosis is usually obvious on clinical grounds. Surgery is indicated for patients in whom the mass 

becomes symptomatic, interferes with speech or eating, or causes problems with the fitting of 

dentures later in life. 

(Choices B and C) Oral squamous cell carcinoma can be caused by smoking and excessive 

alcohol use; it can also be a late complication of human papillomavirus infection. However, oral 

cancer more commonly presents as a progressive ulcerating lesion located eccentrically on soft 

structures (eg, tongue, lips) rather than the center of the hard palate. Rarely, paranasal sinus 

infections with atypical organisms (eg, blastomycosis, mucormycosis) can erode into the palate, but 

this typically occurs in patients with immune suppression (eg, uncontrolled diabetes) and would 

present acutely. 

(Choice D) Chronic complications of palatal fracture include dental malocclusion, 

temporomandibular joint dysfunction, and complicated wounds. However, palatal fractures are rare, 

are usually associated with other obvious skull fractures, and are not a major cause of TP. 

(Choice E) Maxillofacial vascular malformations are congenital abnormalities that are present at 

birth. They present as soft, dusky lesions that grow with the patient and may bleed intermittently. 

Educational objective: 

Torus palatinus {TP) is a benign bony growth (exostosis) located on the midline suture of the hard 

palate. It can be congenital or develop later in life. TP is typically chronic and asymptomatic, and 

the diagnosis is usually clinically evident. Surgery is indicated if the mass becomes symptomatic, 

interferes with speech or eating, or causes problems with the fitting of dentures. 

References 

• Current status of the torus palatinus and mandibularis. 
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A 55-year-old man comes to the office for follow-up. Six months ago, the patient was diagnosed with 

papillary thyroid cancer and underwent total thyroidectomy, followed by radioactive iodine treatment. 

Since then, he has been taking levothyroxine and has had no issues. The patient has no other 

medical conditions and does not use tobacco, alcohol, or illicit drugs. Vital signs are within normal 

limits. Physical examination shows a well-healed surgical incision with no palpable neck masses or 

enlarged cervical lymph nodes. Laboratory testing shows significantly elevated serum thyroglobulin 

concentration compared with the previous level 6 months ago. Which of the following best explains 

the observed laboratory finding in this patient? 

O A.Adverse effect of radioactive iodine treatment (14%) 

O B.Antibody formation against tumor neoantigens (3%) 

O C.Enhanced negative feedback to the pituitary (18%) 

O D.Excessive thyroid hormone replacement (23%) 

✓O E.Recurrence of the thyroid malignancy (40%) 

Omitted 
Correct answer 

E 

Explanation 

I , • I 40% 
L!!!!. Answered correctly 
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Thyroglobulin used as a tumor marker 
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Thyroglobulin (Tg) is the precursor to active thyroid hormones (T3 and T4} and is produced by 

normal thyroid tissue or differentiated (ie, papillary, follicular) thyroid cancer. Most Tg is stored in the 

thyroid gland, but some is released into the circulation. Patients such as this one who have 

undergone a total thyroidectomy and radioactive iodine treatment should have no residual normal 

thyroid tissue; therefore, a rising Tg level in these patients is likely due to recurrent differentiated 

thyroid cancer. 

Patients who have undergone thyroidectomy for differentiated thyroid cancer require levothyroxine 

(T4} supplementation for 2 reasons: 

• Levothyroxine replaces thyroid gland function. 

• Levothyroxine suppresses pituitary release of TSH (negative feedback). Because TSH 

stimulates thyroid tissue growth, levothyroxine supplementation to suppress TSH (ie, by causing 

a mildly hyperthyroid state) may help prevent thyroid cancer recurrence. 

In some patients, a "stimulated" Tg level can also be obtained to evaluate for recurrence. This test 

measures the Tg level after withdrawing levothyroxine supplementation (to increase pituitary release 

of TSH) or after giving recombinant TSH. If there is recurrent cancer, the increased TSH will cause 

increased Tg release from the cancer cells. 

(Choice A) Radioactive iodine causes radiation-induced destruction of thyroid cells and is used as 

an adjuvant treatment for thyroid cancer. Because the iodine can be taken up by other cells, 

adverse effects include sialadenitis (salivary gland infection), dry mouth, and pulmonary fibrosis. Tg 

levels would not be affected. 

(Choice B) Tumor neoantigens are attractive targets for cancer immunotherapy. However, 

increased immunologic response (ie, increased antibody formation) toward tumor cells should 

decrease persistenUrecurrent disease and therefore decrease serum Tg. 

(Choices C and D) Excess thyroid hormone replacement, which leads to enhanced negative 

feedback to the pituitary, would be expected to decrease, rather than increase, Tg levels in patients 

who have Tg-producing cells (including in this patient with likely recurrent thyroid cancer). 

Educational objective: 

Thyroglobulin is produced only by thyroid tissue (either normally functioning or malignant). Serum 

thyroglobulin measurements are used as a tumor marker once the normally functioning thyroid 

tissue is removed. 

References 

• 2015 American Thyroid Association management guidelines for adult patients with thyroid 

nodules and differentiated thyroid cancer: the American Thyroid Association Guidelines Task 

Force on thyroid nodules and differentiated thyroid cancer. 

• Novel targeted therapies and immunotherapy for advanced thyroid cancers. 
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A 73-year-old man is seen in the hospital due to severe left facial pain and inability to fully open his 

mouth. These symptoms began earlier today. Eight days ago, the patient underwent a laparotomy 

for intestinal obstruction. The procedure went well, and he has had several bowel movements since 

the operation. Medical history is significant for dementia and colon cancer, which was diagnosed 5 

years ago and is currently in remission. The patient resides in a nursing home. Temperature is 38.9 

C (102 F), blood pressure is 150/80 mm Hg, pulse is 90/min, and respirations are 16/min. 

Examination shows swelling, erythema, and severe tenderness in the left preauricular area. 

Laboratory studies reveal a white blood cell count of 15,600/mm 3 • Which of the following would most 

likely have prevented this complication? 

✓O A.Adequate fluid intake and oral hygiene (53%) 

O B.Administration of polysaccharide vaccine (10%) 

O C.Administration of tetanus toxoid (7%) 

O D.Avoidance of extreme jaw opening during intubation (21 %) 

O E.Avoidance of volatile anesthetic agents during surgery (3%) 

O F. Encouragement of incentive spirometry (1%) 

O G.lnitiation of early ambulation (2%) 

Omitted 
Correct answer 

A 

Explanation 

I 1,1 53% 
L!!!!. Answered correctly 
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Suppurative parotitis 

• Elderly, dehydrated, postsurgical 

• 

Risk factors 
• Decreased oral intake (eg, NPO perioperatively) 

• Medications (eg, anticholinergics) 

• Obstruction (eg, calculi, neoplasm) 

• Firm, erythematous pre/postauricular swelling 

04/18/2021 
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Clinical presentation 
• Exquisite tenderness exacerbated by chewing and palpation 

• Trismus, systemic findings (eg, fever, chills) 

• Elevated serum amylase without pancreatitis 

• Ultrasound or CT scan (eg, ductal obstruction, abscess) 

• Hydration, oral hygiene 

Management • Antibiotics 

• Massage (ie, milking pus out of gland) 

• Sialagogues 

This elderly patient with fever, leukocytosis, and severe tenderness and swelling of the left parotid 

gland following a recent surgical procedure likely has acute suppurative parotitis. Suppurative 

parotitis often occurs in elderly postoperative patients, particularly those with dementia who are at 

risk of inadequate fluid hydration and poor oral hygiene. In these patients, salivary stasis (due to 

NPO status, poor oral hygiene, and dehydration) leads to retrograde seeding of bacteria from the 

oral cavity (eg, Staphylococcus aureus, oral flora) through Stensen duct to the parotid gland. 

Patients then have rapid-onset and excruciatingly painful swelling of the involved parotid gland that 

is aggravated by chewing. Examination shows an exquisitely tender, swollen, and erythematous 

gland. Purulent fluid can often be expressed from the parotid duct. 

Although the diagnosis is typically evident after clinical evaluation, imaging (CT scan or ultrasound) 

should be obtained to assess for salivary stones or neoplasms obstructing the duct, as well as to 

differentiate between suppurative parotitis and an abscess. Treatment includes intravenous, broad

spectrum antibiotics (narrowed based on culture results), hydration, sialagogues (increase salivary 

flow), and massage (expression of purulence from the duct). 

(Choice B) Polysaccharide vaccine is given to patients age >65 to prevent illnesses caused by 

Streptococcus pneumoniae. However, S aureus and oral flora are much more commonly implicated 

in suppurative parotitis. 

(Choice C) Tetanus can present with painful trismus (due to masseter spasm) and sometimes 

fever. However, unilateral erythema and swelling of the parotid gland would not occur, and other 

muscle spasms (eg, clenched fists, stiff neck, rigid abdomen) are typically present. 

(Choice D) Extreme jaw opening (eg, during intubation) can cause anterior temporomandibular joint 

dislocation, which presents with pain in the preauricular area and difficulty opening or closing the 

jaw. However, fever with leukocytosis would not be present. 

(Choice E) Malignant hyperthermia occurs in susceptible patients following administration of volatile 

anesthetic agents and can present with hyperthermia and masseter muscle spasms. However, it 

typically presents within an hour of anesthesia induction; is not associated with leukocytosis; and 

would not have localized symptoms. 

(Choices F and G) Incentive spirometry and early ambulation can reduce postoperative pulmonary 

complications (eg, pneumonia), but neither prevent parotitis. 

Educational objective: 

Suppurative parotitis presents with exquisitely painful swelling of the parotid gland. This 

postoperative complication can be prevented with adequate fluid hydration and oral hygiene. 

References 

• Cervical lymphadenitis, suppurative parotitis, thyroiditis, and infected cysts. 

• Imaging of sialadenitis. 

• Acute bacterial suppurative parotitis: microbiology and management. 

• Management of acute suppurative parotitis. 
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A 52-year-old woman comes to the office due to an oral lesion. Medical history is significant for type 

2 diabetes mellitus, vitiligo, and hypertension. Her last hemoglobin A 1 c 6 months ago was 8.3%. 

The patient works as a bus driver for a local public school. She has a 20-pack-year history. BMI is 

32 kg/m 2 • On oral examination, a white patch is seen on the tongue, as shown in the exhibit. The 

lesion is not indurated and cannot be removed by scraping with a tongue depressor. There is no 

regional lymphadenopathy. Which of the following is the greatest risk factor for this patient's oral 

lesion? 

O A. Habitual tongue biting (1 % ) 

O B.History of vitiligo (2%) 

0 C.Occupation (0%) 

O D.Poor oral hygiene (1 %) 

O E.Uncontrolled diabetes mellitus (10%) 

✓O F. Use of tobacco (83%) 

Omitted 
Correct answer 

F 

Explanation 

I ,.1 83% 
L!!!!. Answered correctly 
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Oral leukoplakia 

Risk factors • Tobacco & alcohol use 

Clinical features 
• Painless white mucosal patch 

• Cannot be wiped off 

• 

• Nonhomogeneous gross appearance 

Increased risk of cancer • Large size (>4 cm) 

• Dysplasia seen on biopsy 
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• Biopsy (at diagnosis & if appearance changes) 

Management 
• Risk factor modification (eg, tobacco cessation) 

• Close monitoring 

• + Surgical excision 

This patient has a painless, white mucosal lesion on the lateral and inferior surface of the tongue 

that cannot be scraped off with a tongue depressor. This is most consistent with oral leukoplakia, a 

potentially malignant or premalignant lesion with risk factors similar to those of squamous cell 

carcinoma. Tobacco use and alcohol use are the greatest risk factors and have a synergistic 

effect (ie, multiplicative rather than additive) on the risk for developing both leukoplakia and oral 

squamous cell carcinoma. 

Biopsy should be performed to rule out cancer and characterize histopathologic features (eg, 

degree of dysplasia). If the biopsy sample is benign, patients should be counseled to stop tobacco 

and alcohol use, which may lead to resolution of the lesion. In addition, patients should have 

frequent oral examinations, and biopsy should be repeated if the lesion changes (eg, increased 

thickness/firmness, color, associated adenopathy). 

(Choice A) Habitual tongue or cheek biting can lead to thickened, white mucosal lesions (ie, 

morsicatio mucosae oris, morsicatio buccarum). In contrast to this patient's lesion, morsicatio is 

typically linear and occurs at the level of the occlusal surface. 

(Choice B) Vitiligo can cause depigmentation of the mucosal surfaces of the oral cavity (most 

commonly the lips), leading to white patches. Unlike leukoplakia, the patches of vitiligo do not 

appear raised or thickened like this patient's lesion because depigmentation does not impact the 

mucosal texture. 

(Choice C) School bus drivers and other childcare workers have increased risk for acquiring 

infections commonly seen in children. However, these are not risk factors for leukoplakia or oral 

cavity cancer, whereas tobacco use and alcohol use are. 

(Choice D) Although there is some correlation between poor oral hygiene and the development of 

leukoplakia and squamous cell carcinoma in the oral cavity, the association with tobacco and alcohol 

use is much stronger. 

(Choice E) Oral candidiasis, or thrush, occurs more often in patients with uncontrolled diabetes 

mellitus. In contrast to leukoplakia, the white plaques of candidiasis typically have underlying 

erythema and can usually be scraped off with a tongue depressor. 

Educational objective: 

Oral leukoplakia presents as white patches or plaques over the oral mucosa that cannot be easily 

scraped off. The risk factors for the development of leukoplakia are similar to those for squamous 

cell carcinoma, with tobacco and alcohol use being the greatest. 
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A 1-hour-old boy is evaluated in the newborn nursery for feeding difficulty. The patient was born at 

40 weeks gestation to a 22-year-old primigravida via spontaneous vaginal delivery. Apgars were 8 

and 9 at 1 and 5 minutes, respectively. The boy was placed on his mother's chest for skin-to-skin 

care and has been attempting to breastfeed. He was able to latch and begin feeding but within 1 

minute, his face developed a blue tinge. The boy cried, and his color improved. His mother tried 

repositioning the patient a few times, but his skin continued to turn blue shortly after feeding with 

return of normal color after crying. Temperature is 37.2 C (99 F), and pulse is 150/min. Pulse 

oximetry is 97% and 96% on room air, measured from the right hand and left foot, respectively. The 

palate appears intact. Lung examination shows equal sounds bilaterally. There are no murmurs or 

gallops. Peripheral pulses are strong. The abdomen is soft, and there is no organomegaly. The 

skin appears pink. Chest radiograph is normal. Which of the following is the best next step in 

evaluation of this patient's symptoms? 

O A. Draw blood cultures (0%) 

O B.Measure blood methemoglobin level (0%) 

O C.Obtain an echocardiogram (13%) 

✓O D.Pass a catheter through the nares (85%) 

O E.Perform ultrasound of the head (0%) 

Omitted 
Correct answer 

I I, I 85% 
L!!!!. Answered correctly 

D 

Explanation 
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Choanal atresia 

• Unilateral (most common) 

o Chronic nasal discharge 

o Symptomatic during childhood 

• Bilateral 
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Clinical findings 
o Cyanosis that worsens with feeding & improves with crying 

o Noisy breathing (stertor) 

o Symptomatic shortly after birth 

• May be associated with CHARGE syndrome 

Diagnosis 
• Inability to pass catheter past nasopharynx 

• Confirmation with CT scan or nasal endoscopy 

Treatment 
• Oral airway 

• Surgical repair 

CHARGE = Coloboma, Heart defects, Atresia choanae, growth Retardation, Genital and Ear 

abnormalities. 

This newborn has cyanosis that occurs with feeding and is relieved by crying, consistent with 

choanal atresia. Choanal atresia is caused by the failure of the posterior nasal passage to canalize 

during the first trimester. The condition may occur in isolation or as part of the CHARGE syndrome 

(coloboma [missing eye tissue], heart defects, atresia choanae, growth retardation, genital 

abnormalities, and ear abnormalities). 

Obstruction may be unilateral (more common) or bilateral. Although unilateral disease typically 

causes chronic nasal discharge in childhood, bilateral choanal atresia presents shortly after birth, as 

with this patient. Because neonates are obligate nasal breathers (ie, preferentially breathe 

through the nose), the complete obstruction of bilateral choanal atresia causes intermittent 

cyanosis, even at rest. If the infant's mouth is fully occluded (eg, pacifier, feeding), the resultant 

hypoxia and cyanosis can be profound. The increasingly distressed and hypercapnic infant will 

begin to cry, relieving the airway obstruction and normalizing perfusion. 

When choanal atresia is suspected, the first step is to attempt to pass a catheter through the nares 

into the oropharynx. Inability to pass the catheter is suggestive of choanal atresia. CT scan or nasal 

endoscopy confirms the diagnosis. Treatment includes maintaining the airway (eg, oral airway, 

intubation) and orogastric tube feedings until corrective surgery. 

(Choice A) Blood cultures are drawn in evaluation for neonatal sepsis, which can present with a 

variety of clinical findings (eg, temperature instability, lethargy, irritability, cyanosis). This patient's 

isolated cyanosis associated only with feeding makes sepsis less likely. 

(Choice B) Methemoglobinemia can present with cyanosis due to rare genetic enzyme deficiencies 

or exposure to oxidizing substances. However, cyanosis is persistent and does not improve with 
. 

crying. 

(Choice C) Echocardiography is indicated to evaluate for congenital cyanotic heart defects (eg, 

tetralogy of Fallot, transposition of the great vessels). This infant's cyanosis with feeding and 

otherwise normal perfusion, pulse oximetry, cardiac examination, and chest x-ray make these 

diagnoses less likely. 

(Choice E) Ultrasound of the head is a noninvasive screening test for intraventricular hemorrhage, 

which can cause lethargy, hypotonia, apnea/cyanosis, and seizures. This full-term infant has a 

normal physical examination with no apnea, making a central nervous system cause of cyanosis 

unlikely. 

Educational objective: 

Choanal atresia is a congenital obstruction of the posterior nasopharynx. Because neonates are 

obligate nasal breathers, bilateral choanal atresia presents with cyanosis that worsens during 

feeding and improves when crying. The diagnosis is supported if a small catheter cannot be passed 

from the nares into the oropharynx. 

References 

• Choanal atresia and other neonatal nasal anomalies. 

• Pediatric nasal obstruction. 
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A 10-year-old girl is brought to the office due to right ear pain that began yesterday. The patient's 

ear feels itchy and gives the sensation of something stuck inside. She recently returned from visiting 

her grandparents at their beach house for a family reunion; a few cousins also visiting were 

recovering from an upper respiratory infection. The patient had recurrent acute otitis media 

complicated by persistent effusion and required tympanostomy tube placement at age 2. The 

tympanostomy tubes have since fallen out, and she has had no ear infections since age 3. She is 

not up to date on vaccinations but has no chronic medical conditions. Her parents are smokers but 

usually do not smoke inside the house. Temperature is 37.1 C (98.8 F), blood pressure is 102/58 

mm Hg, and pulse is 94/min. On examination of the right ear, there is exquisite tenderness to 

movement of the pinna during otoscopy. The canal is red and swollen. Most of the tympanic 

membrane can be seen, and it is clear with no fluid. The left ear is normal. Which of the following 

risk factors most likely contributed to this patient's condition? 

O A. Immunization status (3%) 

O B.Multiple sick contacts (1%) 

O C.Recurrent acute otitis media (2%) 

O D.Tobacco smoke exposure (2%) 

O E.Tympanostomy tube placement (1 %) 

✓O F. Water exposure (88%) 

Omitted 
Correct answer 

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

F 

Explanation 
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Otitis externa 

• Water exposure 

Risk factors 
• Trauma (eg, cotton swabs, ear candling) 
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• Foreign material (eg, hearing aid, headphones) 

• Dermatologic conditions (eg, eczema, contact dermatitis) 

Microbiology 
• Pseudomonas aeruginosa 

• Staphylococcus aureus 

• Otalgia, pruritus, discharge, hearing loss 

Clinical 
• Pain with auricle manipulation 

manifestations 
• Ear canal erythema, edema, debris 

• Tympanic membrane spared (clear, not inflamed, no middle 

ear fluid} 

• Remove debris 

Treatment 
• Topical antibiotic (eg, fluoroquinolone) 

• + Topical glucocorticoid 

• Consider wick placement to facilitate medication delivery 

This child with pinna tenderness, pruritus, and a painful, swollen external auditory canal has acute 

otitis externa (OE), also called "swimmer's ear" due to the most common risk factor: water 

exposure. 

Water exposure facilitates development of OE through several mechanisms. Cerumen typically 

coats the external auditory canal but can be displaced when exposed to flowing water. Cerumen 

has antibacterial properties; therefore, its loss can lead to increased bacterial growth. In addition, 

the ear canal is typically acidic, which inhibits bacterial growth, but significant water exposure can 

raise the pH. Frequent or excessive water exposure can also cause maceration of the skin of the 

canal, which disrupts the skin's protective barrier. Finally, water exposure introduces pathogenic 

bacteria into the external canal. 

Pseudomonas aeruginosa, which grows in water, is the most common pathogenic organism 

implicated in OE. Topical antipseudomonal antibiotics (eg, fluoroquinolones) are appropriate first

line therapy and would also cover Staphylococcus aureus (the second most common cause). 

Patients should be instructed to keep the ear dry until the infection resolves. 

(Choice A) Lack of vaccination against Haemophilus influenzae type b (Hib}, an encapsulated 

bacterium, can increase the risk of acute otitis media (AOM), pneumonia, epiglottitis, and meningitis; 

lack of pneumococcal vaccination is a risk factor for AOM. However, neither Hib nor Streptococcus 

pneumoniae is a common cause of OE. 

(Choice B) Having multiple sick contacts increases the risk of upper respiratory infections, which 

can lead to AOM (as microbes in the upper respiratory tract enter the middle ear and multiply in 

mucosal secretions) but not to OE (as the tympanic membrane separates the external auditory canal 

from the middle ear). 

(Choice C) Recurrent AOM can lead to hearing loss, balance problems, tympanic membrane 

perforation, and cholesteatoma, but it does not increase the risk for OE. 

(Choice D) Tobacco smoke exposure is linked to an increased need for tympanostomy tubes for 

recurrent AOM, possibly related to smoke-induced dysfunction of the cilia in the upper respiratory 

tract. A link between OE and smoking has not been established. 

(Choice E) Tympanostomy tube placement can increase the risk of otorrhea, persistent tympanic 

membrane perforations, and cholesteatoma. It does not lead to increased risk of OE. 

Educational objective: 

Otitis externa ("swimmer's ear") is a painful infection of the external auditory canal. It often occurs 

after outdoor water exposure due to alterations in ear canal pH, loss of cerumen, skin maceration, 

and introduction of bacteria. Pseudomonas aeruginosa is the most common pathogen. 

References 

• Clinical practice guideline: acute otitis externa. 
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A 70-year-old man is brought to the office by his wife. She reports that he "no longer listens to me" 

when she speaks and that this has worsened over the past 2 years. The patient has moved his 

living room chair farther away from her and closer to the TV. He does not like to join her for their 

weekly dinners with friends anymore. The patient reports he has trouble understanding his wife, 

especially when the environment is noisy. He says he got tired of asking his friends to repeat 

themselves and so does not enjoy eating out with them. Medications include hydrochlorothiazide, 

lisinopril, and aspirin. The patient does not smoke or use alcohol. Which of the following is the most 

likely cause of his condition? 

✓O A. Cochlear hair cell loss (69%) 

0 B.Drug toxicity (8%) 

O C.Loss of dopaminergic neurons (0%) 

O D.Loss of mobility of the ossicles (20%) 

O E.Scarring of the tympanic membranes (0%) 

Omitted 
Correct answer 

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

A 

Explanation 
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This elderly patient brought in for evaluation of social withdrawal has trouble understanding 

speech when there is competing background noise. This is a common scenario for patients with 

presbycusis (age-related hearing loss), a bilateral, progressive, sensorineural hearing loss 

(SNHL}. 

Presbycusis affects >50% of adults by age 75 and is likely related to cochlear hair cell loss and 

cochlear neuron degeneration. Age-related brain atrophy also likely contributes (likely due to 

increased information processing times) and may explain the disproportionate problems with speech 

discrimination in older compared with younger patients with SNHL. High frequencies are affected 

first, making it more difficult for patients to understand higher-pitched voices (eg, women, children). 

Tinnitus often develops and is typically described as continuous ringing, rushing, or buzzing. 

Patients with presbycusis often hear well in one-on-one conversations in a quiet room; however, 

even a small amount of competing noise impairs hearing (eg, speech discrimination). Therefore, 

education of the patient and family is imperative. In addition to limiting background noise, families 

should be counseled to look directly at patients when speaking to them. Amplification (eg, hearing 

aids) may be beneficial. 

(Choice B) Ototoxic medications (eg, aminoglycosides, loop diuretics) can also cause bilateral, 

symmetric SNHL and may compound age-related hearing loss. This patient's medications (at typical 

doses) are not normally implicated in hearing loss. 

(Choice C) Parkinson disease leads to loss of dopaminergic neurons in the substantia nigra. It may 

present with social isolation and withdrawal, but this patient's history of difficulty understanding 

speech is more consistent with hearing loss. 

(Choice D) Otosclerosis is caused by abnormal bone deposition, resulting in stiffening of the 

ossicular chain. It is usually found in younger patients and presents with conductive hearing loss. In 

contrast to this patient, those with conductive hearing loss may have paradoxically improved speech 

understanding in background noise (paracusis of Willis). 

(Choice E) Tympanosclerosis (scarring of the tympanic membrane) can cause stiffening that may 

lead to conductive hearing loss in severe cases. However, patients typically have a history of otitis 

media (typically chronic) or previous tympanostomy tubes. Chalky, white patches are often seen on 

the tympanic membrane. 

Educational objective: 

Sensorineural hearing loss that occurs with aging is called presbycusis. It presents with bilateral, 

high-frequency hearing loss and is related to damage to sensorineural structures in the inner ear. 
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A 12-year-old boy is brought to the office due to a left neck mass. One month ago, he had a fever 

and upper respiratory tract infection symptoms. A week later, he noticed a painful lump in the left 

side of his neck. He also has leakage of fluid from a hole below the mass. On examination, there is 

a cystic left neck mass and a small pit anterior to the sternocleidomastoid muscle that is leaking 

mucopurulent fluid. Which of the following is the most likely diagnosis of this lesion? 

O A.Actinomyces lymphadenitis (31 % ) 

✓O B.Branchial cleft cyst (48%) 

O C.Cystic hygroma (8%) 

0 D.Laryngocele (3%) 

O E.Thyroglossal duct cyst (7%) 

Omitted 
Correct answer 

I 1,1 48% 
L!!!!. Answered correctly 

B 

Explanation 
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Pediatric neck masses 

• Tract between foramen cecum & base of anterior 

neck 
Thyroglossal duct cyst Midline 

• Cystic, moves with swallowing or tongue protrusion 

• Often presents after upper respiratory tract infection 

• Cystic mass with trapped epithelial debris 

Dermoid cyst Midline • Occurs along embryologic fusion planes 

• No displacement with tongue protrusion 

• Tract may extend to the tonsillar fossa (2nd branchial 

Branchial cleft cyst Lateral arch) or pyriform recess (3rd branchial arch) 

• Anterior to the sternocleidomastoid muscle 

Reactive adenopathy Lateral 
• Firm, often tender 

• Multiple nodules 

Mycobacterium avium 
• Necrotic lymph node 

Lateral • Violaceous discoloration of skin 
lymphadenitis 

• Frequent fistula formation 

Cystic hygroma Posterior • Dilated lymphatic vessels 

This child with a lateral, cystic neck mass has a branchial cleft cyst (BCC). The branchial apparatus 

is an embryologic structure, composed of paired arches separated by clefts, which forms many face 

and neck structures. Abnormalities in the embryologic development of these structures can lead to 

cysts, sinuses, fistulae, and/or cartilaginous remnants along the paths of development. 

Abnormalities most often arise from the second branchial arch, which forms structures in the face 

and upper neck. Therefore, BCCs are most often located between the internal and external carotid 

arteries, anterior to the sternocleidomastoid muscle and inferior to the mandible. Surgical 

resection of the entire cyst and any associated fibrous tract remnants is curative. 

Similar to a thyroglossal duct cyst (TDC), which is also formed from incomplete involution of an 

embryologic remnant, a BCC is often detected when it becomes secondarily infected after an upper 

respiratory tract infection (URI}, leading to erythema, tenderness, and sometimes drainage of fluid 

from a sinus tract. However, a TDC is located in the midline because the path of thyroid descent is 

from the base of tongue to its location in the mid line lower neck (Choice E). 

(Choice A) Actinomyces lymphadenitis can present as a submandibular mass with a draining sinus 

tract. However, it typically occurs after dental infections or trauma in immunosuppressed patients 

and the sinus tracts drain sulfur granules. 

(Choice C) A cystic hygroma is formed from dilated lymphatic vessels and presents as a lateral, 

cystic neck mass. However, it occurs most commonly in the posterior triangle of the neck and is 

typically diagnosed at birth or on prenatal ultrasound. 

(Choice D) A laryngocele is an outpouching of the laryngeal mucosa that can be congenital or 

acquired. If it protrudes through the thyrohyoid membrane, it can present as a lateral neck mass. It 

characteristically enlarges with Valsalva maneuver due to inflation with air. Acquired laryngoceles 

are classically seen in glassblowers or trumpet players due to repeated, intense oropharyngeal 

pressure. 

Educational objective: 

A branchial cleft cyst is a congenital neck mass that often presents in later childhood after an upper 

respiratory tract infection. It is typically located inferior to the mandible and anterior to the 

sternocleidomastoid muscle. 

References 

• Correlation between pre-operative diagnosis and post-operative pathology reading in pediatric 

neck masses-a review of 281 cases. 
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A 23-year-old woman comes to the physician because of a 4-week history of a whistling noise during 

respiration. She underwent a difficult rhinoplasty a few months ago. The noise is getting louder and 

is annoying. Which of the following is the most likely diagnosis? 

✓O A.Nasal septal perforation (74%) 

0 B.Nasal polyp (11%) 

O C.Nasal foreign body (5%) 

O D.Allergic rhinitis (0%) 

O E.Nasal furunculosis (7%) 

Omitted 
Correct answer I 1.1 74% 

L!!!!. Answered correctly 
A 

Explanation 

(i'\ 03 secs 
\..::J TimeSpent 

F==I 02/21/2021 
IE!.) Last Updated 

Complications are common following rhinoplasty, and up to one in four rhinoplasties may need 

revision. Common complications include patient dissatisfaction, nasal obstruction and epistaxis. 

Those that involve the nasal septum are less common but more serious. The septum is made up of 

cartilage and has poor blood supply contrasting sharply with the rich anastomosing blood supply of 

the nasal sidewall. The underlying cartilage relies completely on the overlying mucosa for 

nourishment by diffusion. Because of the poor regenerating capacity of the septal cartilage, trauma 

or surgery on the septum may result in septal perforation. The typical postoperative presentation is 

a whistling noise heard during respiration. Following nasal surgery, septal perforation is typically the 

result of a septal hematoma though a septal abscess may also be the cause. Additional conditions 

that can cause septal perforation are self-inflicted trauma (nose picking), syphilis, tuberculosis, 

intranasal cocaine use, sarcoidosis and granulomatosis with polyangiitis (Wegener's). 

(Choice B) Nasal polyps are usually seen in patients with asthma and allergic disorders but may 

also occur in patients with other inflammatory conditions of the nasal mucosa. They may cause 

chronic nasal obstruction and should be surgically removed in symptomatic patients. 

(Choice C) Foreign bodies are common in children. On presentation, patients will have nasal 

obstruction and may have a foul odor, halitosis and nasal bleeding. Following surgery, a retained 

foreign body such as nasal packing most classically would cause toxic shock syndrome. 

(Choice D) Allergic rhinitis commonly presents with rhinorrhea, nasal pruritus, cough and 

occasionally dyspnea. On examination, the nasal mucosa is edematous and pale, and polyps may 

be present. 

(Choice E) Nasal furunculosis results from staphylococcal folliculitis following nose picking or nasal 

hair plucking. It is potentially life threatening as it can spread to the cavernous sinus. Patients 

complain of pain, tenderness and erythema in the nasal vestibule. 

Educational objective: 

If a patient develops a whistling noise during respiration following rhinoplasty, one should suspect 

nasal septal perforation likely resulting from a septal hematoma. 
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A 62-year-old man comes to the office for evaluation of hoarseness. He says that he has always 

had a deep voice, but over the past 4 months, it has become "rough" and "scratchy" and the 

hoarseness is constant; it does not change throughout the day. Medical history is significant for 

chronic obstructive pulmonary disease and gastroesophageal reflux disease. The patient has 

smoked a pack of cigarettes daily for the past 40 years. He drinks 12 beers weekly. Vital signs are 

within normal limits. Nasal mucosa is dry, and oral cavity examination shows poor dentition with mild 

thrush seen on the lateral surfaces of the tongue bilaterally. There is no cervical adenopathy. 

Flexible laryngoscopy reveals a clear nasal cavity and nasopharynx. The base of tongue has normal 

mucosa, and the tonsils are small with no lesions. The vocal cords are mobile bilaterally. The right 

vocal cord is clear with a straight edge. There is a fungating, irregular mass on the left vocal cord 

that appears white in some areas and red in others with some blood crusting. Which of the following 

would most likely be seen on biopsy of this vocal cord lesion? 

O A.Adenocarcinoma (2%) 

0 B.Aphthous ulcer (0%) 

0 C.Laryngeal candidiasis (3%) 

0 D.Pemphigus vulgaris (0%) 

0 E.Reflux laryngitis (0%) 

✓O F. Squamous cell carcinoma (83%) 

0 G.Squamous papilloma (7%) 

0 H.Vocal cord polyps (2%) 

Omitted 
Correct answer 

I 1,1 83% 
L!!!!. Answered correctly 

F 

Explanation 
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This patient with persistent hoarseness and a fungating laryngeal mass has laryngeal squamous 

cell carcinoma (SCC), which accounts for >90% of lesions in the adult larynx. The most important 

risk factors are smoking and alcohol use. Hoarseness is often the presenting symptom, due to 

impaired vibration or movement of the vocal cords. Persistent hoarseness {>30 days) should 

always be evaluated by laryngoscopy to ensure no delay in diagnosis of possible cancer. 

Other presenting symptoms may include dysphagia or airway obstruction due to a mass blocking 

passage of food or air. Patients may have referred otalgia facilitated by either the glossopharyngeal 

nerve (CN IX) (which innervates both the base of tongue and the external auditory canal [EAC]) or 

the vagus nerve (CN X) (which innervates parts of the larynx/hypopharynx and the EAC). 

Hemoptysis may be seen due to tumor friability (eg, blood crusting). Regional nodal metastases 

manifest as cervical adenopathy. 

(Choice A) Adenocarcinoma is unlikely in the larynx {<1 % of laryngeal malignancies). Lung 

adenocarcinoma shares some risk factors (eg, smoking, age) and presenting symptoms (eg, cough, 

hemoptysis) with laryngeal SCC but would not metastasize to the larynx. 

(Choice B) Aphthous ulcers are common, painful ulcers that typically resolve in <2 weeks and are 

usually seen in the oral cavity (eg, tongue, buccal mucosa) rather than the larynx and would not 

cause hoarseness. 

(Choice C) Laryngeal candidiasis is an opportunistic infection that often occurs concurrently with 

oral candidiasis (thrush) in patients using corticosteroid inhalers (eg, due to chronic obstructive 

pulmonary disease). White patches or plaques on the mucosal surfaces are seen; a single, large 

laryngeal mass would not occur. 

(Choice D) Pemphigus vulgaris is an autoimmune disease characterized by painful blisters of the 

skin and mucous membranes. However, the pain is severe, and there would be skin blistering and 

multiple ulcerations (not a mass isolated to the vocal cord). 

(Choice E) Reflux laryngitis could cause hoarseness and dysphagia but not a laryngeal mass. 

(Choice G) Recurrent respiratory papillomatosis is due to human papillomavirus. Wartlike 

proliferations described as multiple, raised, finger-shaped lesions are seen on the surface of the 

vocal cords. Squamous papillomas appear more uniform and do not invade deeper structures. 

(Choice H) Vocal cord polyps often occur due to inefficient or excessive voice use (eg, teachers, 

telemarketers). They can cause hoarseness due to impaired vocal cord vibration. Polyps do not 

invade or ulcerate. 

Educational objective: 

A laryngeal ulcer in a smoker is likely squamous cell carcinoma. Persistent hoarseness should 

always be evaluated by laryngoscopy to ensure no delay in diagnosis of possible cancer. 

References 

• Adenocarcinoma of the larynx. 

• Clinical practice guideline: hoarseness {dysphonia) (update). 
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