www.jmscr.igmpublication.org

Impact Factor 5.84

Index Copernicus Value: 83.27

ISSN (e)-2347-176x ISSN (p) 2455-0450

crossref DOI: https://dx.doi.org/10.18535/jmscr/v5i8.91

@ Journal Of Medical Science And Clinical Research

G M Publication An Official Publication Of 1GM Publication

Is There an Association between Pseudoexfoliation and Sensorineural
Hearing Loss? A Case Control Study

Authors
Dr Aamina Shah!, Dr Rameez Ganie?, Dr Athar Shah®, Dr Sabia Rasid*,
Dr Imtiyaz Dar’
L4>GMC Srinagar
23SKIMS MC Srinagar

Abstract

Purpose: The purpose of this study was to study the presence of sensorineural hearing loss (SNHL) in
patients with pseudoexfoliation (PXF) syndrome and its correlation with other ophthalmic findings.
Methods: A total of 55 patients with PXF and 50 age-matched and sex-matched normal controls were
subjected to complete ophthalmological and audiological evaluation. The degree of hearing loss was
compared between the two groups and correlated with pseudoexfoliation glaucoma. The independent-student
t test, chi —square test, Fischer exact test Z test were used for statistical analysis.

Results: A total of 77patients among 105 patients (73%) had sensorineural hearing loss with
pseudoexfoliation patients accounting for 62% and controls for 38%. Among the pseudoexfoliation group, 7
had normal hearing threshold level, 42 had mild SNHL, 6 had severe SNHL, while in the control group 21
had normal hearing threshold levels, 26 had mild degree of SNHL, 2 had severe degree of SNHL and 1
patient had profound degree of SNHL. When the hearing thresholds in decibels were compared between the
two groups at frequencies 250, 500, 1000 and 2000 Hz using pure tone audiometry, the difference was
statistically significant at all frequencies. Further there was no significant difference between the hearing
thresholds of patients that had pseudoexfoliation glaucoma and those that had pseudoexfoliation alone.
Conclusion: The prevalence and severity of SNHL increases in cases of PXF compared with age-matched
controls. This is not affected by presence or absence of glaucoma. This confirms the systemic nature of the
disease and may have an implication on the treatment of these patients with regards to communication
during the treatment. Hence it may become important to screen these patients for sensorineural hearing
loss.
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INTRODUCTION

Pseudoexfoliation (PXF) is a systemic condition
related to the excessive production and depostion
of abnormal fibrillar extracellular material,
primarily affecting eye and visceral organs.* The
hallmark of exfoliation syndrome is the
appearance of whitish deposits and dandruff-like

flakes on the anterior capsule of the crystalline
lens and on the pupillary margin. Flakes and
granular globs may also appear in the trabecular
meshwork, the corneal endothelium, the zonular
fibers, the ciliary processes, or the anterior
vitreous face. Exfoliative material has also been
described in the conjunctiva, iris, orbit, orbital
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vessels, retinal vessels, skin, and connective tissue
portions of the heart, lungs, liver, gallbladder,
kidney, and cerebral  meninges.**

Exfoliation syndrome has been associated with
glaucoma since first reported by Lindberg in
1917.** The association between pseudoexfo-
liation and sensorineural hearing loss has been
demonstrated recently. The fact that tectorial and
the basilar membranes of the inner ear, like the
anterior segment structures of the eye, are derived
from the neural ectoderm, has led to the
hypothesis behind this association. Pseudoexfo-
liative material has been found on the tectorial and
basilar membrane of the inner ear in some
studies®®. Hence accumulation of pseudoexf-
oliative material on these structures may lead to
interference with normal hearing threshold levels
due to dysfunction of the mechanoreceptors of the
ear, resulting in hearing loss.

The American Speech Language Hearing
Association defines normal hearing sensitivity as
air conduction threshold of 20 dB HL or less in
the frequencies 250, 500, 1000, 2000, 4000, and
8000 Hz.'* The degree of hearing loss is
considered mild if average air conduction
threshold is 21-40 dB HL, moderate if average
threshold is 40-61 dB HL, severe if average
threshold is more than 61-80 dB HL and profound
if average threshold is more than 80db.

Normal hearing threshold levels in humans are 0—
20 dB, where dB (decibel) is the logarithmic unit
of sound intensity which implies loudness of
sound energy .*> Hearing threshold of 21 dB or
more in any one ear is considered as hearing
impairment in that ear *°. Sensorineural hearing
loss (SNHL) is the most common form of human
sensory deficit and accounts for approximately
70% of cases while encompassing various
pathologies in both the inner ear and the auditory
nerve .

PURPOSE
The aim of this was to find out the association
between  pseudoexfoliation  syndrome and

sensorineural hearing loss and their correlation
with other ophthalmic findings.

MATERIALS AND METHODS

The study was conducted in the Department of
Ophthalmology and  Otorhinolaryngyology,
Government Medical College Srinagar, between
June 2015 to Jan 2016. A group of 55 patients
with pseudoexfoliation syndrome were compared
with 50 age and gender matched controls. A
complete medical and surgical history was
recorded from patients in both the groups.
Ophthalmic examination including slit lamp
biomicroscopy, gonioscopy, applanation
tonometry, pupil dilation, and fundus examination
using 78 lens to document cup-disc ratio was
done. Patients with exfoliative material on the
lens capsule, papillary margin, or angle in either
or both eyes were considered to have PXF.
Automated visual field examination was carried
out for patients with best-corrected visual acuity
better than 6/60 using Humphrey Visual Field
Analyzer. Patients were reffered to the ENT
clininc for complete ontological examination.
Hearing assessment was done using puretone
audiometry.

Inclusion criteria for case group were male and
female adults diagnosed with PXF syndrome or
glaucoma in either eye, while the control group
was patients without ocular pseudoexfoliation
matched for age and gender. Exclusion criteria
include patients with any other type of secondary
glaucoma other than pseudoexfoliation glaucoma
or any ocular or systemic condition having
hearing or ear associations. Furthermore patients
with history of ear infection, surgery, tympanic
membrane perforation, exposure to ototoxic drugs
or heavy noise, and upper respiratory tract
infection during examination were excluded.

RESULTS

A total of 55 consecutive cases with
pseudoexfoliation and 50 age- and gender-
matched controls were registered for the purpose
of the study. The mean age of cases was 67.25 *

Aamina Shah et al IMSCR Volume 05 Issue 08 August 2017

Page 26537




7.53 years (range 55-86 years) while the mean age
for the control group was 69.82 = 8.19 years
(range 50-81 years). The difference was
statistically insignificant.
(t-value=1.68, p=0.097)

Age distribution of cases and controls

W Cases M Controls

50-59 60-69

Age in years

70-79 80-89

Patients with PXF were most commonly found in
the age group of 60-609.

Among cases there were 38 males and 17 females;
among controls, there were 37 males and 13
females. (z=0.56, p=0.577).

Thus cases and controls were matched for age and
gender.

A total of 15 patients (27%) among cases were
having pseudoexfoliation glaucoma.

I0P Right eye p-value IOP Left eye p-value
Mean +SD Mean +SD
Psedoexfoliation glaucoma group 17.73£3.92 17.67+£4.35
(n=15)
Controls 14.84+3.39 p=0.007 14.94+3.52 p=0.015
(n=50)

Thus mean IOP was significantly higher in the
pseudoexfoliation glaucoma group compared with

the control group (P = 0.007 for right eye and P
=0.015 for the left eye).

I0P Right eye p-value IOP Left eye p-value
Mean +SD Mean +SD
Psedoexfoliation group 16.05+4.20 15.94+4.33
(n=55)
Controls 14.84+3.39 p=0.110 14.94+3.52 p=0.200
(n=50)

The mean IOP was not significantly different in
pseudoexfoliation syndrome group vs control
group. All patients with PXFG were receiving
antiglaucoma medication.

Overall among 55 cases, 48 patients (87%) had
varying degrees of sensorineural hearing loss
while among controls 29 patients (58%) had
sensorineural hearing loss.
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(Fisher’s exact test p=0.001)

Thus a total of 77 patients among 105 patients
(73%) had sensorineural hearing loss with
pseudoexfoliation patients accounting for 62%
and controls for 38%.

Among 77 patients with sensorineural hearing
loss, 58 were males and 19 were females.

v’=2.148, df=1, p=0.143

Among patients with pseudoexfoliation glaucoma
(n=15), 13 (87%) had sensorineural hearing loss.
Comparing this proportion with pseudoexfoliation
syndrome group, the difference was not found
statistically significant. (z=0.06, p=0.951).

Controls

Pseudoexfoliation cases

B Sensorineural hearing loss

B No Sensorineural hearing loss

0% 20% 40% 60%

80% 100%

Degree of hearing loss among pseudoexfoliation group and the control group.

Degree of hearing loss Pseudoexfoliation group Control group Total
Normal (0-20dB) 7 (13%) 21 (42%) 28 (27%)
Mild (21-40) 42 (76%) 26 (52%) 68 (64%)
Moderate (41-60) 6 (11%) 2 (4%) 8 (8%)
Severe (61-80) 0 (0%) 1 (2%) 1 (1%)
Profound (>80) 0 (0%) 0 (0%) 0 (0%)

Hearing loss in right ear at each frequency in cases and controls

Hearing loss in
control group

Frequency Hearing loss in
psudoexfoliation
group Mean+SD

250 30.85 +7.32

500 29.31+8.20
1000 32.24 +6.91
2000 33.87 +7.75

MeanzSD

23.46 +12.75

23.66 +13.53 2.61 0.010
22.10 +11.86 5.41 0.000
22.7+12.54 5.54 0.000

Hearing loss in left ear at each frequency in cases and controls

Hearing loss in
control group
Mean+SD

22.4 £13.43

Frequency Hearing loss in
psudoexfoliation
group Mean+SD

29.24 +7.11

250

3.30 0.001

500 28.95 +8.42 22.14+12.84 3.24 0.002
1000 32.10+7.36 23.45 £12.54 4.36 0.000
2000 32.80 £8.93 24.12+13.48 3.92 0.000

Thus upon comparing the hearing thresholds at
frequencies of 250, 500, 1000, and 2000Hz

between the two groups, the difference came out
to be statistically significant at all frequencies.
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DISCUSSION

In our study we studied the association between
pseudoexfoliation syndrome and sensorineural
hearing loss. The pseudoexfoliative material has
been hypothesized to be deposited on the tectorial
and basilar membrane of the inner ear in recent
studies.® This might be cause of hampering of
fine vibrations induced by sound waves thus
limiting conversion of sound energy into neural
impulses.

In this study we chose frequencies important for
speech and hearing, viz 250Hz, 500Hz, 1000Hz,
and 2000Hz, and tested each ear separately.

The pseudoexfoliation group and the control
group were both age and gender matched. Among
the 105 patients included in this study 73% had
sensorineural ~ hearing  loss, of  which
pseudoexfoliation group accounted for 62% of
cases and controls accounted for another 38%. A
study done by Yazdani et al. also found that
SNHL in pseudoexfoliation syndrome (PXF)
patients was more common (88.4%) than in
controls (53.6%)"".

In the pseudoexfoliation group 48 among 55
patients (87%) had varying degrees of
sensorineural hearing loss while among controls
29 patients (58%) had sensorineural hearing loss.
(Fisher’s exact test p=0.001). This is in agreement
with the results of study conducted by Samarai et
al'™® who studied 50 patients with PXF (23 male
patients with a mean age of 61 years, range 52—70
years, and 27 female patients with a mean age of
60.5 years, range 52-69 years). The results of this
study showed that SNHL was more common in
the study group with PXF compared with age-
matched and sex-matched controls (P = 0.001).
Futrher, in study we found that there was no
statistically significant difference between patients
with or without glaucoma as regards the degree of
hearing loss. This is in agreement with the results
of the Yazdani et al. *’, who found that glaucoma
was significantly more common in patients with
PXF but was not associated with more hearing
loss. Moreover, Samarai et al. compared the
severity and prevalence of SNHL between PXF

patients and patients with concomitant PXF and
glaucoma. The results demonstrated that the
difference was not statistically significant (P =
0.118 and 0.193, respectively).'®

CONCLUSION

In this study we found that there was a significant
association between pseudoexfoliation glaucoma
and sensorineural hearing loss. Our study
substantiates the fact that pseudoexfoliation
syndrome is a systemic disease and has been
found to involve other parts of the body like the
skin, vascular structures, and visceral organs such
as the kidney, heart, lungs, gall bladder, and the
inner ear. Hence it may be imperative to screen all
patients of pseudoexfoliation syndrome for
hearing assessment as this may have a bearing on
the communication during treatment of these
patients and also there day to day activities.
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