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Introduction

Inflammatory bowel disease (IBD) is a chronic inflammatory
condition of the intestinal tract that is characterized by
symptoms such as chronic diarrhea, abdominal pain, and

bloody stool. In the strict sense, IBD includes ulcerative
colitis (UC) and Crohn’s disease (CD). UC is more prevalent
in individuals aged � 30 years, whereas CD tends to affect
younger individuals in their teens and 20s.1 In Japan, UC is
estimated to affect 200,000 individuals and CD is estimated

Keywords

► inflammatory bowel
disease

► ulcerative colitis
► Crohn’s disease
► extraintestinal

complications
► sensorineural hearing

loss

Abstract Inflammatory bowel disease (IBD) is an autoimmune condition often accompanied by
extraintestinal manifestations including arthritis. However, hearing loss as an extra-
intestinal manifestation of IBD is rarely reported. This study aimed to investigate the
clinical characteristics of sensorineural hearing loss associated with IBD. This study
included patients with IBD and hearing loss who were registered between Octo-
ber 2005 and September 2022. The patients were diagnosed with ulcerative colitis (UC)
or Crohn’s disease (CD) by gastroenterologists in addition to sensorineural hearing loss
of unknown etiology confirmed by otolaryngologists. Overall, 32 patients aged 10 to
78 years were included, consisting of 9 women, 18 patients with UC, and 14 patients
with CD. Hearing loss associated with IBD was more common among men, with a
median onset age of 56 years for UC and 33 years for CD. Two patients reported hearing
loss in both ears before IBD onset, whereas 38 ears in 30 patients presented hearing loss
after IBD onset. Various types of hearing loss were observed in the 42 affected ears.
Further, hearing loss typically developed within 10 years of IBD diagnosis in approxi-
mately 63% of cases, with a median interval of 9 years among the 32 cases. In some
cases, azathioprine and infliximab, therapeutic agents for IBD, were suspected to have
contributed to the hearing loss. No other IBD medications were suspected to
contribute to the hearing loss in any patient. The pathogenesis of hearing loss in
IBD remains unclear; further large-scale investigations are warranted to elucidate the
relationship between IBD and sensorineural hearing loss and to better understand the
underlying pathophysiology.

received
December 11, 2023
accepted after revision
July 5, 2024

DOI https://doi.org/
10.1055/s-0044-1791571.
ISSN 2569-1783.

© 2024. The Author(s).
This is an open access article published by Thieme under the terms of the

Creative Commons Attribution-NonDerivative-NonCommercial-License,

permitting copying and reproduction so long as the original work is given

appropriate credit. Contents may not be used for commercial purposes, or

adapted, remixed, transformed or built upon. (https://creativecommons.org/

licenses/by-nc-nd/4.0/)

Georg Thieme Verlag KG, Rüdigerstraße 14, 70469 Stuttgart,
Germany

Original Article
THIEME

e38

Article published online: 2024-10-09

mailto:m_kinoshita@ent.kuhp.kyoto-u.ac.jp
https://doi.org/10.1055/s-0044-1791571
https://doi.org/10.1055/s-0044-1791571


to affect at least 70,000 individuals, with both conditions
categorized as designated intractable diseases.2 The patho-
physiology of IBD is presumed to involve autoimmune
mechanisms that affect both innate and acquired immunity
and are influenced by genetic and environmental factors.3

Notably, IBD is often treated with adrenocortical steroids
(referred to as steroids hereafter) and immunosuppressants.

In addition to gastrointestinal lesions, extraintestinal
complications of IBD include arthritis, skin lesions, throm-
boembolism, primary sclerosing cholangitis, pancreatitis,
and vasculitis.4 Recently, hearing loss has emerged as an
extraintestinal complication of IBD. However, there is a
paucity of cases that report hearing loss as an extraintestinal
manifestation of IBD,5–9 and a consensus on its pathophysi-
ology is yet to be established. In this study, we present the
clinical characteristics of 32 patients with sensorineural
hearing loss hypothesized to be an extraintestinal symptom
associated with IBD, along with a literature review.

Materials and Methods

This retrospective study was approved by the Ethics Com-
mittee of the KyotoUniversity Graduate School and Facultyof
Medicine (approval number R2817). Data of patients who
visited Kyoto University Hospital during the 17-year period
from October 2005 to September 2022 and whose electronic
medical records contained diagnoses of “IBD” and “hearing
loss” were extracted. Among these, patients with confirmed
clinical diagnoses of UC or CD by gastroenterologists who
underwent pure-tone audiometry tests at our department of
otolaryngology and were subsequently diagnosed with sen-
sorineural hearing loss were included. Patients were consid-
ered to have hearing loss if they exhibited a threshold
increase of � 25dB at one or more frequencies. Those with
hearing loss of within�2 standard deviations of the age-
specific mean for each frequency as described by Tsuiki
et al10 were excluded as these cases were considered to be
age-related. Patients were diagnosed with sensorineural
hearing loss if the difference between bone and air conduc-
tion was<10dB, and other potential causes of conductive or
mixed hearing losswere ruled out. Data on gender, age, age at
onset of hearing loss and IBD, audiometric pattern, onset
mode, presence of tinnitus and vertigo, medications used for
IBD and hearing loss treatment, and history of steroid use for
hearing loss were collected. In accordance with the classifi-
cation of Takahashi et al,11 patients’ audiometric patterns
were classified into eight types: low-frequency hearing loss,
high-frequency hearing loss, peaked type, trough type, flat
type, dip type, deaf type, and atypical. Cases with a con-
firmed onset of hearing loss within 72hours were catego-
rized as sudden-onset hearing loss, whereas those without a
clear onset time or with hearing loss developing over �
3 days were classified as slow-onset hearing loss. In cases
with bilateral hearing loss, both ears were considered affect-
ed, and the number of ears and patients was considered for
analysis. The severity of hearing loss was assessed using
mean values (mean hearing acuity in five-segment testing) at
250, 500, 1,000, 2,000, and 4,000Hz in pure-tone hearing

tests at symptom onset and cases were categorized as mild
(< 40dB), moderate (� 40 and<70 dB), severe (� 70 and
<90dB), and profound (� 90dB).12 Hearing recovery after
steroid treatment was classified based on the hearing recov-
ery criteria for sudden deafness established by the Ministry
of Health and Welfare’s Research Group for Sudden Deaf-
ness.13 Fisher’s exact test was used for statistical analysis,
with p-values<0.05 considered statistically significant.

Results

Patient Selection
Initially, 100 patients with documented diagnoses of “IBD”
and “hearing loss” in their medical records were identified.
Subsequently, the medical records of the 100 patients were
reviewed, and 27 patients with primary intestinal diseases
other than IBD, such as intestinal Behçet’s disease and lupus
enteritis, were excluded. Additionally, 4 patients who had
not previously visited our department and 16 patients lack-
ing detailed records on IBD or hearing loss were excluded. Of
the remaining 53 patients with confirmed IBD diagnoses and
a history of visiting our department, 7 were excluded as their
visits were unrelated to symptoms of hearing loss. Of the
remaining 46 patients with IBD who visited our otolaryngol-
ogy department with hearing loss as the primary complaint,
3 with thresholds of � 25dB at all frequencies and 2 with
clear causes of sensorineural hearing loss (hearing loss after
removal of an occipitotemporal tumor in one patient and
posttraumatic hearing loss in the other) were excluded.
Furthermore, four patients with a history of ototoxic drug
use and five with age-appropriate hearing acuity, according
to Tsuiki et al,10 were excluded. Ultimately, 32 patients were
included in the analysis (►Fig. 1), all experienced sensori-
neural hearing loss without any conductive or mixed hearing
loss. Otoscopy findings of all patients revealed no abnormal-
ities such as tympanic membrane perforation or middle ear
effusions. Moreover, interviews confirmed no history of
hearing loss due to Ménière’s disease or other diseases.
Finally, imaging studies (computed tomography scans and
magnetic resonance imaging [MRI]) were conducted to rule
out other causes of hearing loss.

Gender and Age at the Onset of Hearing Loss
Of the 32 analyzed patients, 18 had UC (12 men and 6
women) and 14 had CD (11 men and 3 women). The median
age at onset of hearing loss was 46 years (interquartile range
[IQR], 33.75–61) for all patients, 56 years (IQR, 41–65.75) for
patients with UC and 33 years (26–47.25) for patients with
CD (►Table 1). In all cases of bilateral hearing loss, hearing
loss occurred simultaneously in both ears.

Onset Modes and Audiometric Patterns
Two patients (one with UC and one with CD) developed IBD
after experiencing symptoms of hearing loss, whereas 30
patients (17 with UC and 13with CD) developed hearing loss
after experiencing symptoms of IBD (►Table 2). The onset
modes and audiometric patterns of 32 patients with 42
affected ears were analyzed. Sudden-onset hearing loss
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was observed in 27 ears (12 with UC and 15 with CD),
accounting for approximately two-thirds of all the ears,
and was significantly more common in patients with CD
than in those with UC (p¼0.049;►Table 2). The audiometric
patterns are detailed in ►Table 3. In cases of unilateral
hearing loss, there were no significant differences in the
number of affected ears on the left and right sides. Regarding
severity, mild hearing loss was observed in 14 ears of
patients with UC (UC ears) and 9 ears of patients with CD
(CD ears), moderate hearing loss in 6 UC ears and 6 CD ears,
severe hearing loss in 4 UC ears and 2 CD ears, and profound
hearing loss in 1 CD ear (►Table 4).

Duration of IBD and Time of Onset of Hearing Loss
The median duration between the onset of IBD and that of
hearing losswas 9 years (IQR, 2.25–19), with the shortest and
longest duration being concurrent onset and 33 years, re-
spectively (►Fig. 2). There was no observed correlation

Fig. 1 Patient selection flowchart. Initially, 100 patients who visited Kyoto University Hospital between October 2005 and September 2022 and
had diagnoses of “inflammatory bowel disease” and “hearing loss” in their medical records were identified. Subsequently, patients with
confirmed diagnoses of ulcerative colitis (UC) or Crohn’s disease (CD) through medical chart reviews by gastroenterologists and sensorineural
hearing loss based on pure-tone audiometry tests conducted by otolaryngologists were included. IBD, inflammatory bowel disease (ulcerative
colitis and Crohn’s disease).

Table 1 Gender and age at onset of hearing loss

Age group 10 20 30 40 50 60 70 Total (men)

UC (men) 0 0 4 (4) 3 (1) 3 (2) 5(4) 3 (1) 18 (12)

CD (men) 1 (1) 4 (4) 3 (2) 3 (2) 2 (1) 1 (1) 0 14 (11)

Total (men) 1 (1) 4 (4) 7 (6) 6 (3) 5 (3) 6 (5) 3 (1) 32 (23)

Abbreviations: CD, Crohn’s disease; UC, ulcerative colitis.
Note: Out of the 32 analyzed patients, 18 had ulcerative colitis (UC) and 14 had Crohn’s disease (CD). The median age at onset of hearing loss was
46 years (interquartile range [IQR], 33.75–61). The median age at onset was 56 years (IQR, 41–65.75) in patients with UC and 33 years (IQR, 26–
47.25) in patients with CD.

Table 2 Comparison of type of onset of hearing loss and
associated symptoms of patients with ulcerative colitis (UC)
and Crohn’s disease (CD)

UC CD p-Value

Sudden onset (ears) 12 15

Slow onset (ears) 12 3 0.049

Unilateral hearing loss (patients) 13 10

Bilateral hearing loss (patients) 5 4 1.00

Vertigo (patients) 9 4 0.289

Tinnitus (patients) 7 6 1.00

Abbreviations: CD, Crohn’s disease; UC, ulcerative colitis.
Note: The percentages of sudden-onset hearing loss, bilateral hearing
loss, unilateral hearing loss, vertigo, and tinnitus in patients with UC and
those with CD were compared using Fisher’s exact test. The percentage
of sudden-onset hearing loss differed significantly between patients
with UC and those with CD (p¼ 0.049).
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between the duration of IBD and the time of onset of hearing
loss.

History of Steroid Use in IBD and Hearing Loss
Based on the diagnostic criteria and treatment guidelines for
UC and CD,4 other than steroids, the drugs used for the
treatment of IBD as identified in this study were mesalazine
(Pentasa, 11 patients; Asacol, 9 patients; Lialda, 4 patients),
salazosulfapyridine (7 patients), azathioprine (3 patients), 6-
mercaptopurine (4 patients), tacrolimus (3 patients), inflix-
imab (4 patients), golimumab (1 patient), vedolizumab (1
patient), betamethasone (3 patients), and cytapheresis (2
patients) for patients with UC. For patients with CD, the
drugs includedmesalazine (14 patients), salazosulfapyridine
(2 patients), azathioprine (9 patients), 6-mercaptopurine (6
patients), infliximab (6 patients), adalimumab (3 patients),
ustekinumab (3 patients), ciprofloxacin (5 patients), clari-
thromycin (3 patients), metronidazole (3 patients), and
cytapheresis (2 patients). Among the patients included in
this study, hearing acuity improved in 1 patient with CD after
treatment with infliximab. However, no associations were
found between other drugs and the severity of hearing loss,
onset modes, or audiometric patterns.

High-dose steroid therapy was considered for the treat-
ment of sudden sensorineural hearing loss in 7 patients.
Among these, 4 patients underwent early high-dose steroid
therapy; 3 of them were completely cured and 1 exhibited
marked recovery (►Table 5). For the 3 patients for whom
high-dose steroid therapy was considered but not adminis-
tered due to past medical history or comorbidities, 1
achieved marked recovery whereas the other 2 remained
unchanged. Additionally, 8 patients continued to receive oral

Table 4 Classification of severity of hearing loss

UC (ears) CD (ears)

Mild (< 40 dB) 14 9

Moderate (� 40 and< 70 dB) 6 6

Severe (� 70 and< 90 dB) 4 2

Profound (� 90 dB) 0 1

Abbreviations: CD, Crohn’s disease; UC, ulcerative colitis.
Note: The severity of hearing loss was classified based on five-segment
pure-tone audiometry testing at 250, 500, 1,000, 2,000, and 4,000Hz in
42 ears with ulcerative colitis (UC) and Crohn’s disease (CD) in which
hearing loss developed after the onset of inflammatory bowel disease.

Table 3 Audiometric patterns at the initial visit

UC CD

Up-sloping 5 5

Down-sloping 11 4

Convex 1 3

U-shaped 3 0

Flat 1 0

Dip 0 2

Deaf 0 1

Atypical 3 3

Abbreviations: CD, Crohn’s disease; UC, ulcerative colitis.
Note: The audiometric patterns at the initial visit to our department,
sudden-onset hearing loss, affected ears, and associated symptoms
were surveyed for 42 ears of 32 patients in whom hearing loss
developed after the onset of inflammatory bowel disease.

Fig. 2 Duration between the onset of inflammatory bowel disease (IBD) and of hearing loss. The shortest and longest intervals between the
onset of IBD and of hearing loss were concurrent onset and 33 years, respectively, with a median duration of 9 years (interquartile range,
2.25–19). No significant correlation was observed between IBD duration and sudden onset of hearing loss.
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prednisolone that was initiated before the onset of hearing
loss for the treatment of IBD or other existing conditions at
doses of 2.4 to 30mg/day and they experienced no changes in
hearing acuity.13

Discussion

The association between IBD and hearing loss was first
reported by Levitan in 1973, who described 5 cases of UC
accompanied by various types of hearing loss.14 Fousekis
et al stated that hearing loss in patients with IBD is primarily
due to autoimmune diseases of the inner ear15; further,
McCabe in their study in 1979 reported that 18 patients
with hearing loss and vestibular symptoms associated with
autoimmune diseases respondedwell to steroids and immu-
nosuppressants.16 Previous reports on IBD and hearing loss
are summarized in ►Table 6.5–9,17–20 The studies were
different in terms of the analyzed patients and methods
used, and there is no consensus on the pathophysiology of
hearing loss in IBD.

Our hospital’s electronic medical records include data of
985 patients with UC and 348 patients with CD for the
duration of the study. The incidence of sensorineural hearing
loss associated with IBD in our study was<1%, indicating a
relatively low occurrence rate.

Regarding the age at onset of hearing loss, Akbayir et al
demonstrated that the incidence of hearing loss tends to
increase with age in patients with IBD, although the differ-
ences were not statistically significant.6 Wengrower et al
indicated that patients with IBD aged � 40 years are at an
increased risk of developing hearing loss.7 In the present
study, the median age at onset of hearing loss was 56 years
for patients with UC and 33 years for patients with CD, with
hearing loss reported across all age groups. In terms of the
age at IBD onset, UC is most commonly diagnosed in individ-
uals aged � 30 years, whereas CD predominantly affects
patients in their teens and 20s.2 In our study, some patients
with CD developed hearing loss during their teens and 20s,
aligning with the epidemiological trend that patients with
CD develop sensorineural hearing loss at a younger age.
Regarding gender difference in patients with IBD, the
male-to-female ratio is typically 1:1 in patients with UC
and 2:1 in patients with CD. Among patients with IBD and
hearing loss in the present study, 66% of those with UC
and 79% of those with CD were male, indicating a higher

prevalence of hearing loss in men with IBD. Akbayir et al
found no significant association between hearing loss and
gender.6 Accordingly, based on the results of the present
study, we believe that the gender difference in patients with
IBD and hearing loss reflects the gender difference in IBD
itself.

IBD onset typically precedes the development of extra-
intestinal complications in approximately 75% of cases.4 In
the present study, hearing loss occurred after IBD onset in
94% of the cases. Regarding the audiometric patterns of
hearing loss associated with IBD, Akbayir et al reported
that patients with UC exhibited threshold increases at 2 to
8 kHz, whereas those with CD showed impairment at 4 kHz,
indicating high-frequency hearing loss in both UC and CD.6

Ichihara et al observed various audiometric patterns, includ-
ing low-frequency, high-frequency, and flat-type hearing
loss in initial audiograms.5Kumar et al reported that patients
with UC without subjective hearing loss had threshold
increases of approximately 10dB across all frequency ranges
compared with healthy volunteers.17 Our study revealed
various audiometric patterns, including low-frequency,
high-frequency, peaked, trough, flat, dip, deaf, and atypical
hearing loss in patients with sensorineural hearing loss.
Karmody et al reported that 84% of patients had bilateral
hearing loss, with the most common symptoms including
vertigo, tinnitus, and ear fullness.20 In our study, 64% of
patients with UC or CD with hearing loss experienced
sudden-onset unilateral hearing loss, with 41% also
experiencing vertigo and tinnitus. Furthermore, sudden-
onset hearing loss was more common among patients with
CD than among those with UC. In UC, erosions and ulcers
continuously form from the rectum to the proximal side,
with lesions extending to themucosal and submucosal layers
of the large intestine. Meanwhile, CD causes discontinuous
lesions throughout the digestive tract from the oral cavity to
the anus, with lesions affecting not only the mucosal layer
but also the muscle layer.1–4,21,22 These pathophysiological
distinctions may contribute to the higher tendency for
sudden-onset hearing loss associated with CD. Patients
with sudden-onset hearing loss may be more likely to
recognize their hearing issues and seek early consultation
with otolaryngologists. The association of CD with sudden-
onset hearing loss is of clinical significance as it may prompt
earlier therapeutic interventions for hearing loss. However,
patients with slow-onset hearing loss may not perceive their

Table 5 Hearing recovery after steroid therapy

Cured Marked recovery Unchanged

Received high-dose steroid therapy 3 1

High-dose steroid therapy considered but not received 1 2

Continued steroid therapy for IBD with comorbidities 8

Abbreviation: IBD, inflammatory bowel disease.
Note: High-dose steroid therapy was used to treat sudden sensorineural hearing loss in 7 patients. Among these, 4 underwent early high-dose steroid
therapy, with 3 being cured and 1 achievingmarked recovery. Further, 3 were considered for high-dose steroid therapy but did not receive it owing to
medical history or comorbidities. Among these, 1 achieved marked recovery and 2 showed no improvement. Finally, 8 patients continued to receive
oral prednisolone for the treatment of inflammatory bowel disease or polymyalgia rheumatica before the onset of hearing loss and their status
remained unchanged.
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hearing difficulties andmay not seek medical attention from
otolaryngologists. Therefore, patients with slow-onset hear-
ing loss may not have been included in this study, represent-
ing a limitation of this study.

Regarding the timeofonsetof IBDandhearing loss, Ichihara
et al observed that hearing loss mostly developed within
10 years after IBD diagnosis.5 In the present study, themedian
duration between the onset of IBD and that of hearing losswas
9 years, with hearing loss occurring within 10 years in 63% of

the cases. The prolonged duration of IBD in this study com-
pared with Ichihara et al’s findings may be attributed to the
gradual progression of hearing loss, which often goes unno-
ticed by patients. Additionally, we did not find any significant
association between the duration of IBD and sudden-onset
hearing loss, in accordance with the study by Akbayir et al.6

A previous study suggested that hearing loss is a side effect
of azathioprine that is used as a therapeutic agent for IBD.23

The incidence of ototoxicity with azathioprine is reported to

Table 6 Previous reports on the association between inflammatory bowel disease (IBD) and hearing loss

Study design Patients Endpoint Results Literature

Case–control study 20 patients with UC
20 controls

Pure-tone audiometry UC patients without
subjective hearing loss
showed significant
threshold increases at
250–8,000Hz

Kumar et al,
200017

Case–control study 39 patients with IBD
(18 with UC and 21
with CD)
25 controls

Pure-tone audiometry Patients with UC and CD
showed significant
threshold increases at
2,000–8,000 and
4,000Hz, respectively

Akbayir et al,
20056

Case–control study 24 pediatric patients
with IBD (13 with UC,
four with CD, and 7 with
atypical-form)
20 controls

Pure-tone audiometry No significant
differences at 250–
8,000Hz

Kalyoncu et al,
201018

Case–control study 33 pediatric patients
with IBD (15with UC and
18 with CD)
31 controls

Pure-tone audiometry
DPOAE hearing in noise
test

Children with IBD
showed significant
threshold increases at
8,000–16,000Hz

Polat et al,
202019

Case–control study 50 patents with UC in
remission
50 controls

Pure-tone audiometry No significant
differences in mean
values in the better
hearing ear

Bodh et al,
20228

Prospective
comparative
longitudinal study
over three years

76 patients with IBD
29 controls

Pure-tone audiometry
Extraintestinal
manifestations

The incidence of hearing
loss significantly
increased in patients
with IBD aged 40 years
or older or having
extraintestinal
manifestations

Wengrower et al,
20167

Retrospective
chart review

57 patients with UC who
underwent
otolaryngologic
investigation

Pure-tone audiometry Only 1 out of 57 patients
had hearing loss at
500–8,000Hz

Casella et al,
20159

Case series 19 patients with IBD and
hearing loss of unknown
etiology (14 with UC and
5 with CD)

Pure-tone audiometry
Optimum speech level
test

16 patients had bilateral
hearing loss, and 3
patients had unilateral
hearing loss

Karmody et al,
200921

Case series 11 patients with IBD and
ear symptoms
(8 with UC and 3 with
CD)

Pure-tone audiometry
Psychological
evaluation of hearing
loss (HHIA)
Vertigo symptom
questionnaire (VHQ)

Clinical features in five
bilateral and six
unilateral patients
Psychological effects of
hearing loss and vertigo

Ichihara et al,
20215

Abbreviations: CD, Crohn’s disease; DPOAE, distortion product otoacoustic emission; HHIA, Hearing Handicap Inventory for Adults; IBD,
inflammatory bowel disease; UC, ulcerative colitis; VHQ, Vertigo Handicap Questionnaire.
Note: Although some case reports were identified, they are not included in this table. The studies included in the table included a substantial number
of cases and varied in terms of studied patients and methods, with only one 2011 report from Japan involving 11 cases. Thus, there is currently no
consensus on the association between the pathophysiology of IBD and hearing loss.
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be<1% or unknown as per the package inserts for adalimu-
mab, ciprofloxacin, and clarithromycin. However, the present
study did notfinda clear association betweenhearing loss and
the drugs used. Azathioprine is also used to treat immune-
mediated hearing loss,24,25 and it has been reported that some
biological preparations might be promising as new therapeu-
tics for autoimmune inner eardisease.26Akbayir et al noted no
significant associations between hearing loss and a history of
IBD treatmentwith azathioprine, steroids, andotherdrugs.6 In
the present study, 1 patient with CD experienced hearing loss
after initiating azathioprine treatment. Although detailed
information on IBD activity and treatment history before the
onset of hearing losswas unavailable for somepatients treated
at other institutions, no consistent trends were observed
regarding the duration of IBD, age at onset of hearing loss, or
the drugs used and their association with hearing loss as an
adverse drug reaction.

The etiology and pathophysiology of hearing loss associ-
ated with IBD have not been fully understood. Previous
reports suggest the potential involvement of an autoimmune
disease of the inner ear.15,27 Kariya et al reported MRI
findings of sensorineural hearing loss in patients with UC,
indicating stenosis and obstruction of both cochlear ducts.28

Dettmer et al observed temporal bone pathology in patients
with progressive sensorineural hearing loss in CD, exhibiting
granulation tissue filling the inner ear and invasion by
macrophage-dominated inflammatory cells. These findings
were identical to the intestinal pathology in CD and sugges-
tive of autoimmune disease of the inner ear.29 Further data
from more cases are needed for better understanding the
pathophysiology.

This study had several limitations. First, not all hearing
loss observed in the patients could be attributed to IBD;
comorbidities such as Takayasu arteritis and chronic rheu-
matoid arthritis may have influenced the results. Second, a
selection bias was present as patients seeking treatment for
hearing loss at other hospitals were not included in this
study. Only patientswith IBDwhovisited our department for
hearing loss were included. Additionally, patients who were
unaware of their hearing loss or had reduced hearing acuity
were not included; only patients who became aware of
hearing loss and were confirmed to have it through pure-
tone audiometry testing were included. Third, patients did
not necessarily visit otolaryngologists as soon as theynoticed
hearing loss, and there may have been delays between
patients noticing hearing loss and when it actually occurred.
To address these issues, patient screening based on medical
interviews and audiometry tests may be considered for all
patients with IBD aged � 40 years. This comprehensive
screening approach could provide more accurate insights
into the patterns of hearing impairment and its association
with vertigo and tinnitus symptoms in patients with IBD.

Conclusion

We investigated the clinical characteristics of sensorineural
hearing loss as a potential extraintestinal symptom of IBD in
a cohort of 32 patients. Further large-scale studies are

warranted to elucidate the association between IBD and
sensorineural hearing loss as well as the underlying patho-
physiology of sensorineural hearing loss associatedwith IBD.
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