
A 75-year-old man comes to the office due to progressive hearing loss. The patient reports a decline in his 

ability to hear conversations, especially in noisy places like restaurants, and difficulty tolerating loud 

sounds. He also hears a constant buzzing noise in both ears. The patient does not know when the 

symptoms began, but they have worsened over the past year. Medical history includes hypertension and 

type 2 diabetes mellitus. He takes atorvastatin, metformin, and lisinopril. He has a 40-pack-year history of 

smoking but stopped 20 years ago. Otoscopic examination is normal. A tuning fork placed in the middle of 

the forehead is heard equally on both sides, and air conduction is greater than bone conduction bilaterally. 

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

O A.Acoustic neuroma (1%) 

O B.Cholesteatoma (0%) 

O C.Drug-induced ototoxicity (2%) 

O D.Meniere disease (4%) 

O E. Otosclerosis (9%) 

✓O F. Presbycusis (81 %) 
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This elderly man has progressive hearing loss, and his tuning fork results (eg, Weber heard well bilaterally, 

air conduction [AC] > bone conduction [BC] bilaterally) suggest bilateral, symmetric sensorineural 

hearing loss. The most likely diagnosis is presbycusis (age-related hearing loss), which affects >50% of 

adults by age 75 and initially involves the high frequencies. Presbycusis is likely caused by cochlear hair 

cell loss and cochlear neuron degeneration. 

Patients with presbycusis often hear well in one-on-one conversations in a quiet room; however, this ability 

declines in the presence of competing noise (eg, restaurants). The ability to understand speech is often 

significantly impaired because many consonant sounds (eg, "t" and "s") are high frequency, leading 

patients to report they can "hear" but not "understand" others. 

There is no curative treatment for presbycusis. Hearing aids can be helpful, although their benefit may be 

limited if hearing loss is severe or if patients have an intolerance to louder sounds (as with this patient) due 

to auditory recruitment (whereby the functioning cochlear hair cells attempt to compensate for their 

damaged neighbors). Therefore, management also includes family education (eg, limit background noise, 

look directly at the patient when speaking). 

(Choice A) Vestibular schwannomas (acoustic neuromas) arise from the Schwann cells covering the 

vestibular branch of CN VIII. They typically present with asymmetric sensorineural hearing loss (AC > BC, 

Weber lateralizes to unaffected ear). 

(Choice B) Cholesteatomas are erosive, expansile collections of squamous cell debris in the middle ear. 

They typically present with recurrent otorrhea and asymmetric conductive hearing loss (Weber lateralizes 

to affected ear, BC > AC in affected ear). 

(Choice C) Ototoxic medications can cause progressive, bilateral tinnitus and sensorineural hearing loss 

(usually symmetric, but sometimes asymmetric) as a result of damage to the cochlear hair cells and/or CN 

VIII. The list of ototoxic substances (eg, aminoglycosides, loop diuretics) is extensive; however, this patient 

is taking no medications that typically cause hearing loss. 

(Choice D) Meniere disease causes sensorineural hearing loss that is usually asymmetric. It also typically 

presents with recurrent episodes of vertigo with aural fullness and tinnitus. 

(Choice E) Otosclerosis causes stiffening of the ossicles. Patients have conductive hearing loss (Weber 

lateralizes to affected ear, BC > AC in affected ear) rather than sensorineural hearing loss. 

Educational objective: 

Presbycusis is common in the elderly and presents with bilateral, symmetric, sensorineural hearing loss. 

References 

• Evaluation of age-related hearing loss. 

• Pathophysiology of age-related hearing loss (peripheral and central). 
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A 34-year-old man comes to the office for evaluation of hearing loss. The patient is a military pilot who has 

flown the past 8 years in noncombat zones. Regular hearing tests administered by the military have been 

normal until his most recent one. The patient has noticed no change in his hearing and has no ear pain, 

tinnitus, or vertigo. The results from the remainder of his annual physical, mental, vision, and cardiac tests 

were normal. The patient has no medical conditions and takes no medications. Aural examination shows 

clear, intact tympanic membranes bilaterally with no middle ear effusion. Review of the audiometry reveals 

a mild, bilateral, high-frequency hearing loss. Which of the following is the most likely cause of this 

patient's hearing impairment? 

✓O A. Cochlear hair cell damage (81 %) 

O B. Decreased ossicular mobility (4%) 

O C.Middle ear barotrauma (11%) 

O D.Ossification of the cochlea (1 %) 

O E. Tympanic membrane fibrosis (0%) 
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Loud noises may induce sensorineural hearing loss (SNHL) via both mechanical damage and metabolic 

overload of cochlear hair cells. Affected individuals (eg, those with excessive occupational noise 

exposure) generally experience bilateral, high-frequency SNHL. Although patients may not initially notice 

the hearing loss (as in this patient), continued exposure can impair the ability to understand speech, impact 

quality of life (eg, social isolation), and raise safety concerns (eg, while driving). 

Military personnel are often exposed to loud noises, with pilots being especially at risk (due to jet engine 

noise). Therefore, people serving in the US military (even if not in combat) are required to have regular 

hearing evaluations, as in this patient. For civilians, public health agencies (eg, US Occupational Safety 

and Health Administration) impose limits on occupational noise exposure. Employers in many high-risk 

fields (eg, manufacturing, mining) are required to provide hearing protection (eg, earplugs) and conduct 

screening hearing evaluations. 

Unfortunately, noise-induced hearing loss is usually permanent; therefore, management is aimed at 

preventing further loss. 

(Choice B) Abnormal bone deposition leading to decreased ossicular mobility (otosclerosis) causes 

conductive hearing loss rather than SNHL. In addition, otosclerosis usually results in asymmetric hearing 

loss, is unrelated to noise exposure, and is most commonly seen in younger patients. 

(Choice C) Due to frequent, rapid changes in altitude, pilots are at increased risk of barotrauma, which 

can cause diverse hearing loss patterns (eg, conductive or sensorineural, symmetric or asymmetric). 

However, patients typically feel ear pain or pressure, and examination often shows abnormalities (eg, 

middle ear effusion, tympanic membrane retraction). 

(Choice D) Ossification of the cochlea can result in permanent high-frequency hearing loss. However, it 

generally has a more severe presentation and follows from significant risk factors (eg, severe otosclerosis, 

meningitis, temporal bone fracture). Noise exposure is not a risk factor. 

(Choice E) Tympanic membrane fibrosis is often an asymptomatic, incidental finding on ear examination. 

It can be a sequela of otitis media or barotrauma but is not associated with noise exposure. 

Educational objective: 

Chronic, excessive noise exposure can lead to sensorineural hearing loss due to the irreversible death of 

hair cells in the cochlea. Hearing screening programs are often mandated in high-risk occupations (eg, 

manufacturing, transportation). 

References 

• Global burden of hearing impairment and ear disease. 
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A 32-year-old man comes to the office due to erectile dysfunction and decreased libido for the past month. 

The patient has never experienced these symptoms before and finds them to be very upsetting. He has no 

problems with urination. The patient has a history of schizophrenia and was discharged from a psychiatric 

hospital 3 months ago on risperidone. He has no current delusions, and his auditory hallucinations have 

decreased in frequency and intensity. His thoughts are well organized. Review of systems is negative 

except for a recent 3-kg (6.6-lb) weight gain. Physical examination shows bilateral breast enlargement. 

Which of the following is the most likely mechanism responsible for this patient's decreased libido? 

O A. Decreased dopamine activity in the mesolimbic pathway (9%) 

O B. Decreased dopamine activity in the nigrostriatal pathway (2%) 

✓O C.Decreased dopamine activity in the tuberoinfundibular pathway (78%) 

O D. Increased dopamine activity in the mesolimbic pathway (1 %) 

O E. Increased dopamine activity in the nigrostriatal pathway (0%) 

O F. Increased dopamine activity in the tuberoinfundibular pathway (7%) 
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Antipsychotic medication effects (dopamine antagonism) in dopamine pathways 

Pathway Effect 

Mesolimbic Antipsychotic efficacy 

Nigrostriatal Extrapyramidal symptoms: Acute dystonia, akathisia, parkinsonism 

Tuberoinfundibular Hyperprolactinemia 

This patient has signs and symptoms of hyperprolactinemia, a condition associated with sexual 

dysfunction and gynecomastia in men. The tuberoinfundibular dopamine pathway projects from the 

hypothalamus to the pituitary gland. Normally, neurons in the tuberoinfundibular pathway secrete 

dopamine, which inhibits prolactin release from the anterior pituitary gland. Most antipsychotics act as 

dopamine antagonists, decreasing activity in this pathway by preventing dopamine from binding to D2 

receptors. 

The second-generation antipsychotic risperidone is a serotonin-dopamine antagonist that has moderately 

high affinity for D2 receptors. D2 antagonism in the tuberoinfundibular pathway causes increase in 

prolactin levels, resulting in side effects of amenorrhea, galactorrhea, gynecomastia, and sexual 

dysfunction. 

(Choices A and D) The mesolimbic pathway extends from the ventral tegmental area to the limbic 

system. Decreased dopamine activity in this pathway accounts for the therapeutic effects of 

antipsychotics. Increased dopamine activity in the mesolimbic pathway accounts for the euphoria that 

accompanies drug use, as well as the delusions and hallucinations experienced in schizophrenia. 

(Choices B and E) The nigrostriatal pathway extends from the substantia nigra to the basal ganglia and is 

involved in the coordination of movement. Decreased dopamine activity in the nigrostriatal pathway causes 

the extrapyramidal side effects associated with antipsychotic use, as well as signs and symptoms of 

Parkinson disease. Increased dopamine activity in the nigrostriatal pathway is thought to be involved in 

some movement disorders such as chorea and tics. 

(Choice F) Increased dopamine activity in the tuberoinfundibular pathway inhibits rather than stimulates 

prolactin release. 

Educational objective: 

Antipsychotics cause hyperprolactinemia by blocking dopamine activity in the tuberoinfundibular pathway. 

Clinical effects of hyperprolactinemia include amenorrhea, galactorrhea, gynecomastia, and sexual 

dysfunction. 

References 

• Psychotropic-induced hyperprolactinemia: a clinical review. 

• The effects of novel and newly approved antipsychotics on serum prolactin levels: a comprehensive 

review. 

• Hyperprolactinemia and estimated dopamine D2 receptor occupancy in patients with schizophrenia: 

analysis of the CATIE data. 
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