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A Case of Bilateral Sequential Sudden Sensorineural
Hearing Loss in Protein S Deficiency and Successful
Recovery of Hearing After Cochlear Implantation
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Bilateral sequential sudden sensorineural hearing loss (SSHL) is a rare and challenging clini-
cal condition, but its association with protein S deficiency has received limited attention. This

Received  May 21, 2023
Revised June 21, 2023
Accepted  June 26,2023

Address for correspondence
Gi Jung Im, MD, PhD
Department of Otolaryngology-
Head and Neck Surgery,

Korea University

College of Medicine,

73 Goryeodae-ro, Seongbuk-gu,
Seoul 02841, Korea

Tel +82-2-920-5486

Fax +82-2-925-5233

E-mail earkorea@gmail.com

Sudden hearing loss.

paper reports a case of bilateral sequential SSHL in a patient with protein S deficiency who
underwent cochlear implantation and achieved significant improvement in hearing. The pa-
tient received high-dose systemic corticosteroids and anticoagulation therapy before the im-
plantation, which had no significant effect. Cochlear implantation was then performed in the
left ear, and the patient showed significant improvement in speech understanding and overall
hearing ability. A year later, the patient underwent surgery for the opposite ear with favorable
outcome. This case highlights the potential benefits of cochlear implantation in patients with
bilateral sequential SSHL and protein S deficiency and emphasizes the importance of consid-
ering cochlear implantation as a treatment option in such patients.
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Fig. 1. Schematic diagram of protein S deficiency. Protein S deficiency is a hereditary hypercoagulability disorder. Protein S serves as a
cofactor to activated protein C in the inactivation of coagulation factors Vllla and Va. Inability to inactivate factors V, VIl in coagulation
cascade increases thromboembolic risk. F, factor; i, inactivated; PL, phospholipid; TFPI, tissue factor pathway inhibitor; AT, antithrombin.
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Fig. 2. Initial and follow-up pure tone audiometry (PTA). A: Initial PTA reveals sensorineural hearing loss in the right ear with a pure tone
threshold of 50 dB HL. B: Profound hearing loss in both ears with a pure tone threshold of 88 dB HL in the right, and 111 dB HL in the left
ear 2 weeks later. C: There was no significant improvement in left hearing threshold even after wearing hearing aid.
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Fig. 3. Brain MR findings in the patient with protein S deficiency and atrial septal defect. A and B: Brain MRI shows muiltiple unidentified
bright objects located in the right temporal lobe and occipital lobe (yellow circle). However, there is no mass like lesion or abnormal en-
hancement at the internal auditory canal and the course of cranial nerve 7-8. C and D: Diffusion-weighted images disclose multiple scat-
tered dotty infarctions involving the bilateral cerebral hemispheres and anterior inferior cerebellar artery territory of the right cerebellum

(red circle).
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Fig. 4. Post-operative cochlear x-rays, pure tone audiometry, and speech audiometry after cochlear implantation (Cl). Aand B: Cochlear
x-ray shows that the electrodes are well positioned within left cochlea. Post-Cl aided hearing improved, with a pure tone threshold of 38
dBHL on the left ear. Speech discrimination on left ear is 72%. C and D: Right Cl electrode is also well positioned. Post-Cl aided hearing
improved, with a pure tone threshold of 36 dB HL on the right ear. Speech discrimination on right ear is 84%.
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