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Sudden Sensorineural Hearing Loss After Laparoscopic 
Cholecystectomy Under General Anesthesia

Seong Pyo Muna, Sung Il Chob, c

Abstract

Sudden sensorineural hearing loss is infrequent, but it is consid-
ered an otologic emergency. Although multiple etiologies have 
been identified, idiopathic sudden sensorineural hearing loss is 
most common. Sudden sensorineural hearing loss following non-
otologic surgery under general anesthesia is an extremely rare com-
plication. A 55-year-old man presented with hearing loss, tinnitus in 
his right ear, which developed right after laparoscopic cholecystec-
tomy. Pure tone audiogram showed profound sensorineural hearing 
loss in the right ear. Treatment included intravenous prednisolone, 
intratympanic dexamethasone, vasodilator and carbogen inhalation. 
The patient had improved hearing and resolution of tinnitus. This 
report represents the first documented case of unilateral sudden sen-
sorineural hearing loss after laparoscopic cholecystectomy under 
general anesthesia.
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Introduction

Sudden sensorineural hearing loss (SNHL) is an otologic 
emergency and quite unusual after nonotologic surgery. 
Most occurrences reported in patients after cardiopulmo-
nary bypass with an incidence of one in 1,000 cases [1]. On 
the contrary, there has been no report of sudden SNHL after 
cholecystectomy under general anesthesia in the English lit-

erature. We present a case of unilateral sudden SNHL after 
laparoscopic cholecystectomy under general anesthesia, and 
review the relevant literature.

 
Case Report

A 55-year-old man had an asymptomatic mass in the gall-
bladder which was incidentally found at regular check-up. 
He denied anorexia, nausea, dysphagia, diarrhea. He had 
a past medical history of an uncomplicated appendectomy 
for acute appendicitis and no history of prior ear surgery or 
other medical problems. There were no reports of compli-
cation from previous general anesthesia. He had not taken 
any ototoxic drugs. Preoperative physical examination and 
laboratory studies were unremarkable. Propofol and fen-
tanyl had been used for induction. General anesthesia was 
maintained with a mixture of oxygen and desflurane. The 
patient subsequently underwent laparoscopic cholecystec-
tomy. There were no surgical complications. The procedure 
lasted for about one and half hours, and blood loss was mini-
mal. No episode of hypotension was observed. Pathology 
revealed cholesterol polyp. On awakening the patient noted 
an acute hearing loss in the right ear with tinnitus but de-
nied ear fullness and vertigo. Physical examination for the 
tympanic membrane, external auditory canal was normal. A 
tuning fork test indicated that Weber lateralized to the left 
side. Audiogram showed profound right deafness across the 
entire frequency (Fig. 1). On the left side, mild SNHL was 
documented. Hearing loss in the left ear was believed to be 
the patient’s preoperative baseline. The laboratory exams 
were within the normal range. The neurological and cardio-
vascular examinations revealed no pathological findings. To 
investigate the lesion of internal auditory canal and cerebel-
lopontine angle, a magnetic resonance imaging (MRI) scan 
of the head was done. MRI revealed no tumor and other 
abnormalities. The patient was treated with high-dose ste-
roid, intravenous prednisolone daily for 7 days, followed by 
progressive tapering of dose. There was no improvement of 
hearing loss by 7 days. Therefore, the patient was given a 
right ear intratympanic injection of dexamethasone. Addi-
tionally, carbogen inhalation was done. On the second week, 
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the patient noted improvement in hearing and tinnitus. Com-
plete recovery and resolution of tinnitus were achieved after 
2 months (Fig. 2). During follow-up of 12 months, no recur-
rence was found.

Discussion
  
Sudden SNHL is defined as a rapid onset, occurring over a 
72-hour period, of a subjective sensation of hearing impair-
ment in one of both ears. It is considered an otologic emer-
gency because early diagnosis and treatment may result in 
a favourable outcome [2, 3]. The most frequently used au-
diometric criterion is a decrease in hearing of ≥ 30 decibels 

(dB), affecting at least 3 consecutive frequencies. Because 
premorbid audiometry is generally unavailable, hearing loss 
is defined as related to the opposite ear’s thresholds [3]. In 
most cases it is unilateral and is accompanied by tinnitus and 
sometimes by vertigo. The etiologic factors of sudden SNHL 
can be recognized infections, autoimmune diseases, trau-
matic damages, vascular causes, acoustic neuroma, multiple 
sclerosis or it may be idiopathic [4]. Sudden SNHL after 
nonotologic surgery has been seldom reported. Most postop-
erative non-otologic cases of sudden SNHL occur in patients 
with cardiopulmonary bypass [1, 5]. For patients who have 
undergone nonotologic surgery under general anesthesia, the 
recognition of a specific cause may be difficult. The most 
likely etiology was microemboli, particulate matter, fat, or 
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Figure 1. Initial audiogram. Profound deafness across the entire frequency range is seen on the right ear, while on the left side, 
mild SNHL is seen. Upper line represents bone conduction and lower line represents air conduction.

Figure 2. Audiogram at 2-month follow-up. Complete recovery is seen compared with the left ear. Upper line represents bone 
conduction and lower line represents air conduction.
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calcium deposits from calcified heart valve. Microemboli 
could generate from the cardiopulmonary pump or particles 
of arteriosclerotic plaques and occlude the cochlear branch 
of the internal auditory artery [6, 7]. Several reports also 
suggested that microembolic phenomenon is the etiology 
for SNHL after general anesthesia in nonbypass surgery. Mi-
croembolisms have been typically associated with unilateral 
hearing loss and can cause ischemia of the stria vascularis 
and hair cells, which result in hearing impairment [8, 9]. 

The use of nitrous oxide (NO) during general anesthe-
sia is also one of proposed causal factors for postoperative 
SNHL. NO enters enclosed cavities such as the middle ear, 
and can increase middle ear pressure. This causes disruption 
of the cochlear membrane with resulting SNHL [10]. The 
increase middle ear pressure can be maintained for 45 min-
utes after discontinuation of NO [2]. Another potential cause 
is sustained high upper airway pressures which are required 
to break an episode of laryngospasm during general anes-
thesia. Sustained high positive pressures may force open the 
Eustachian tube, transmitting them to the middle ear [11]. In 
addition, some anesthetic agents such as profopol or fentanyl 
can cause hemodynamic instability with perioperative hypo-
tension and subsequently reduce blood supply to the cochlea 
causing hearing loss. Other etiologic factors include hyper-
coagulable states and vasospasm [4]. 

In this patient, NO and high positive pressures was not 
applied during general anesthesia. However, drugs such as 
propofol and fentanyl used for induction could be possible 
causes of transient vertebrobasilar hypoperfusion producing 
cochlear injury resulting in hearing loss.

In addition, cholecystectomy might result in liberation 
of microemboli which could occlude the cochlear division of 
the internal auditory artery, subsequently result in a hearing 
loss. It is more likely to explain unilateral hearing loss of the 
present case.

Treatment options include systemic and intratympanic 
steroids, hyperbaric oxygen, vasodilators, plasma expanders, 
carbogen (5% carbon dioxide and 95% oxygen) inhalation. 
Steroids, used in the present patient, reduce the inflamma-
tory effect and endolymphatic pressure. Hyperbaric oxygen, 
vasodilators, and plasma expanders improve blood circula-
tion. Inhaled carbogen improves the blood supply in the peri-
lymph [2-4]. If the patient has partial or no hearing recovery, 
hearing aid and other supportive measures are indicated. 
The mainstay of treatment is usually based on corticosteroid 
administration regardless of the initiating cause of SNHL. 
Corticosteroid is initial therapy and the treatment appears to 
offer the greatest recovery in the first 2 weeks, with little 
benefit after 4 to 6 weeks. For maximal treatment outcomes, 
recommended treatment doses of prednisolone are given at 
1 mg/kg per day with the usual maximum dose of 60 mg 
daily, and treatment duration of 7 to 14 days, and then taper 
over similar time period [3]. A more recent method of corti-
costeroid delivery is the intratympanic route. Intratympanic 

dexamethasone injection can be administered into middle 
ear space every 3 to 7 days for a total of 3 to 4 sessions. 
Intratympanic steroids can be a valuable solution for patients 
with sudden SNHL who either cannot tolerate systemic ste-
roid therapy or are refractory to it. For patients with diabetes 
who cannot take systemic steroids, intratympanic steroid in-
jection may be an alternative [12]. 

Prognosis for recovery is dependent on a number of 
factors, including patient age, presence of vertigo at onset, 
degree of hearing loss, audiometric configuration, and time 
between onset of hearing loss and treatment [3]. Early treat-
ment, within 7 days of symptom onset, is associated with 
good prognosis, hearing improvement in 49-79% of patients 
[13]. The greatest improvement in hearing usually occurs 
during the first 2 weeks; late recovery has been reported but 
is a rare event [3]. In the present case, the prompt diagnosis 
and treatment seemed to help the recovery of hearing loss. 

In conclusion, sudden SNHL is an unusual complica-
tion of laparoscopic cholecystectomy. Clinical suspicion is 
required for early diagnosis of this rare complication because 
early treatment may improve recovery and prognosis. There-
fore, it is prudent for surgeons to be aware of this possible 
complication of laparoscopic cholecystectomy. Although 
the role of corticosteroids is undocumented in postoperative 
SNHL, high-dose steroid therapy can be beneficial.
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