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Sudden hearing loss following acute carbon monoxide poisoning:
A case report and literature review
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Case presentation

A 42-year-old woman came to our emergency department with symptoms of hearing loss along with dizziness, nausea, and chest
tightness for few hours. She complained of hearing loss in the left ear and tinnitus in the right ear. She had a history of smoking
over 10 years with daily consumption of 10 cigarettes. She was apparently healthy with no history of hearing loss in the past. Initially,
Meniere’s disease was diagnosed. However, after a thorough history session, she reported that her husband was found
unconscious from carbon monoxide poisoning associated with home fuel-burning heating equipment when she came home in
the morning. She started to feel discomfort after she had completed the admission program for her husband.

Her vital signs was within normal range. Her Glasgow Coma Scale was 15. The neurological examination was unremarkable. We also
checked the level of cardiac enzyme and carboxyhemoglobin (COHb) due to chest pain and exposure to CO. Elevated levels of troponin
I of 0.5 pg/L (normal range, 0~0.3pg/L), creatine kinase-MB fraction of 60 pg/L (nor- mal range, o~20 pg/L), and COHDb of 12% were
noted after termination of exposure without oxygen supplement for about four hours. Chest X-ray imaging showed a small focal
consolidation on the lower right lobe.

Due to the elevated COHb level and sudden hearing loss on the admission day, the patient was referred to the hyperbaric
therapeutic unit and underwent a session of oxygen therapy at 3 atmosphere absolutes (ATA) and 9o-min duration. Thereafter,
an audiometric test was performed, which showed bilateral asymmetrical mid- to high-frequency hearing loss. Bone conduction
thresholds inter- weaved with air conduction thresholds indicating the impairment to be sensorineural in origin bilaterally. A tapered
course of intravenous corticoid treatment was prescribed (methylprednisolone at a dose of 1 mg/kg/day) for 2 weeks. And the
patient was subjected to a total of 10 sessions of hyperbaric oxygen (HBO) therapy at 3 ATA of 9o min duration each. About 2 weeks
later, when the HBO therapy was finished, the patient reported improvement in hearing loss and subsiding of tinnitus. We repeated the
audiometric test, which revealed a partial recovery of hearing loss.

Table |. Summary of case reports of sudden hearing loss following acute CO poisoning.

(a) 2 2 K K 4K K (b) '8 ” . 1% 2 aK oK Authors Age (years)/ Symptoms at COHb Affected Treatment Qutcome
1 T 11 T sex presentation level (%) frequencies
of Pure-tone

audiometric test

Morris’ 22/M Unconscious 25 125-8000 Hz NR Partial recovery
bilaterally after 4weeks
2 Baker® 16/F Unconscious NR 5004000 Hz Hypothermia, 100%  Partial recovery
: bilaterally oxygen, |V steroids after Bmonths
Hassan et al.* 30/M Unconscious 6.6 1000-8000 Hz 100% oxygen Partial recovery
4 bilaterally after 2months
. Razzaq et al.’ 53/M Sudden deafness, NR 250-8000Hz NR Good recovery
disoriented, dull bilaterally after 3months

bifrontal headache,
ringing in the ears
Pillion'® 17/ Unconscious NR 15008000 Hz One HBO session No significant
bilaterally on admission day with changes after
unknown pressure and | month
duration

Mehrparvar etal.'' 22/M Unconscious NR 10008000 Hz 100% oxygen No significant
bilaterally changes after
3 months
. - - Bonfiglioli et al.* 37/F Malaise, visual 6.9 250-8000Hz Methylprednisolone Good recovery
impairment, dizziness, bilaterally for | week, 25 HBO after Smonths
lost consciousness sessions (2.5 ATA,
ondhacti Right  Left Bone Conductic Rioht  Left 90 min)
Threshold  Ear  Ear Threshold  Ear  Ear Costa et al.’ 49/M Psychomotor NR 500-8000Hz in IV methylprednisolone Partial recovery
masked () X nmasked & > restlessness the right ear (I mg/kg/day) for after 3months
msed [ ) 10days, 30 HBO
) sessions (unknown
pressure, 60min)
Marcano et al.® I6/F Unconscious 424 125-8000Hz 100% oxygen, IV Good recovery
Figure |. Patient's audiometric test (a) on the day of admission and (b) after 10 sessions of hyperbaric oxygen (HBO) therapy. bilaterally methylprednisolone after | month
(I mg/kg/day) for
|4 days, 10 HBO
- 5 sessions (24ATA,
DlSCUSSlDﬂ 90 min), oral steroid
L S ! . o for | month
CO poisoning is ideally diagnosed by a clinical triad: symptoms Presentcase  4UF Hearing loss, tinnitus, 12 500-8000Hz  100% oxygen, IV Partial recovery
. . . . . dizziness, nau bilaterall methylprednisolone after 2weeks
consistent with CO poisoning, history of recent CO exposure, and o o d (| mglke/day) for
elevated COHb levels. However, these criteria are not strict and the e T

most important one is the exposure history. i

The characteristics of CO-induced hearing loss can be concluded in

CO: carbon monoxide; COHb: carboxyhemoglobin; M: male; NR: not reported; F: female; HBO: hyperbaric oxygen; ATA: atmosphere absolute; IV:
intravenous.

three points: (1)high-frequency deficit (due to hypoxic damage
to the base of the cochlea), (2)bilateral, and (3)reversible as
presentation of our case.

Nevertheless, although rare, a low-frequency deficit, unilateral
hearing loss, and an irreversible condition have also been reported,
audiometry of which may present a “U-shaped” curve, also
called a “cookie-bite.”

If a patient is diagnosed with hearing loss caused by acute CO
poisoning, the subsequent management we suggested should be
done as below: (1) termination of exposure of CO; (2)
monitoring for any cardiac, neurological, and pulmonary
complications; (3) corticosteroid therapy; and (4) HBO
therapy. Chronic exposure to CO could lead to a poor prognosis.

Conclusion

If there is no common etiology in patients with sudden hearing loss,
ototoxic substances, especially CO poisoning in the working/home
environment should be considered as a diagnostic possibility. As
evident from the summary of current literature available , it is
difficult to establish associations between outcome, age, symptoms,
COHD level, and treatment. Therefore, more studies are needed to
determine the best clinical guidelines for CO poisoning. HBO and
corticosteroid therapy are treatment options for sudden hearing loss
following acute CO poisoning. Nevertheless, the treatment efficacy
was not proven by controlled studies. Our report highlights that
early recognition and subsequent management may mitigate the
morbidity and help in boosting the recovery process in hearing loss.
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Table 4 Table 3
Multivariable Analysis of Predictors of Lower-Extremity Lymphedema Changes in BIS parameters before and after treatment.
HBOT+CDT group CDT only group
Characreristic Adjusted Odds Rartio (95% CI) » (n=5) (n=5) P-value
BMI at the time of surgery (kg'm?) <0.001 SFBIA 1Hz (pre) 1.5+0.2 1.4+06 222
—Underweight or normal (BMT23 D) Reference SFBIA 1Hz (post) 1.4£0.1 1.3+04 151
: P-value 0.043 0.686
Overweight (BMI 25 0-29 9) 1.11 (0.66, 1.87) SFBIA 5Hz (pre) 1.540.2 1.4+06 222
WHO class LTI (BMI 30.0-39.9) 1.45 (0.90,2.34) SFBIA 5Hz (post) 1.4+40.1 13404 310
WHO class II'super obese (BMI 40.0-49.9/50~) 4.69 (2.71,8.13) P-value 0.043" 0.686
- — T e ECF ratio (pre) 1.56x0.2 1.4+06 151
ORI N S o st ECF ratio (post) 1.3+0.1 1.3+04 151
Lymphadenectomy 2.04(1.39,2.99) <0.001 P-value 0.043" 0.465
External beam irradiation therapy 3.00(1.46. 6.16) 0.003 Values are mean +SD. BIS=Dooiocmcar mpooance spectroscopy, COT = complex decongestive
"Note Udds 1atios shown are adjusied 1or €ach of 1he oher characteristics listed in this table therapy, ECF=extracellular fluid, HBOT =hyperbaric oxygen therapy, SFBIA=single frequency

bioimpedance analysis
BMI, body mass index; WHO, World Health Organization Statistically significant difference (P< .05
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