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Abstract

Background: Incidence rates of Meniere’s disease vary considerably from 157/100,000 in the United Kingdom
to 15/100,000 in the United States. Furthermore, in Iran prevalence of Meniere’s disease is high, whereas
we have not a reliable statistical study on it. A wide range of treatments are used for the treatment of
the condition with no consensus on the most effective intervention. The aim of the present study, which
involved 37 patients treated because of severe vertigo due to persistent Meniere’s disease from 1996 to
2011, was to compare the effectiveness of two surgical methods cochleosacculotomy and endolymphatic
sac decompression on vertigo and tinnitus.

Materials and Methods: In a cross-sectional study, we compared two surgical approaches in patients with
Meniere’s disease who did not respond to usual medical treatment. Twenty-three patients underwent
cochleosacculotomy surgery and 14 patients endolymphatic sac decompression surgery. We compared all
the patients for resolving of vertigo, tinnitus.

Results: After surgery, in patients of both group vertigo was improved significantly (P < 0.0001), tinnitus
was improved, but it was not significant (P > 0.05) and hearing level was worse than before (especially in
patients who had undergone cochleosacculotomy) (P < 0.0001).

Conclusion: Based on the data of the current study, cochleosacculotomy and endolymphatic sac
decompression improved vertigo in patients with persistent Meniere’s disease.
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INTRODUCTION

Meniere’s disease (idiopathic endolymphatic
hydrops) is a disorder of inner ear that present with
spontaneous and episodic attacks of vertigo; tinnitus;
a sensorineural hearing loss which usually fluctuates;
and sensation of aural fullness.™ It is one of the most
common causes of otologic dizziness.?! Although
the peak age of presentation of Meniere’s disease is

between 40 and 60 years old, it can present at any
age including the very young and the elderly. Causes
of Meniere’s disease are unknown although some
cases are secondary to infections, trauma, metabolic
disorders, autoimmune disorders, medications, or
endocrine disorders. Medical therapy is affected on
both the acute attacks, as well as preventing future
attacks and typically involves salt restriction, steroids,
and diuretics. For acute symptoms, short-term use
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of intramuscular or intravenous benzodiazepines, as
well as anti-nausea medications may also be helpful.
In some cases of Meniere’s disease where medical
management and lifestyle adjustments have not been
adequate, surgical therapy is usually reserved. The
most common procedures for Meniere’s disease include
labyrinthectomy, endolymphatic sac decompression,
cochleosacculotomy, vestibular nerve section and
intratympanic injection of medications such as steroids
or antibiotics.®! Attacks of vertigo were relieved by
endolymphatic sac shunt or decompression procedure,
in one-half to two-thirds of cases. There was no
improvement of hearing in endolymphatic sac surgery
procedure and has a small risk of worsening. Recovery
time after this procedure is short compared to the
other procedures.”’ Cochleosacculotomy is a method
of vestibular surgery, performed through the round
window to create a shunt between the cochlear duct
and the saccule causes both damage of hearing and
vestibular parts. In Endolymphatic sac shunt surgery,
result showed a higher percentage of patients attained
complete vertigo control/hearing preservation.

Studies suggest that there is no coherent study about
surgery methods on patients afflicted by Meniere’s
disease in Iran. Therefore, we decided to perform a
study and investigate the result of vestibular system
surgery in persistent Meniere’s disease.

MATERIALS AND METHODS

This cross-sectional study was conducted in ear, nose,
and throat (ENT) wards of hospitals in Isfahan, Iran. All
the patients involved in the study were given medical
treatment because of severe vertigo due to persistent
Meniere’s disease, and failure to the medical treatment
they were a candidate for surgery. Diagnostic criteria’s
for Meniere’s disease were hearing loss, true vertigo
and tinnitus for more than 24 h. All patients had
undergone surgery by one of the cochleosacculotomy,
and endolymphatic sac decompression were compared
in aspects of vertigo, tinnitus from 1996 to 2011.
Patients with neurological disorders were excluded,
and 37 patients were finally evaluated. Before the
surgery, the preoperative information including surgery
method, vertigo, tinnitus, smoking, and hearing were
extracted from the patient’s medical file then the survey
were conducted. After the surgery, the postoperative
information was gathered from patients by an ENT
specialist and his assistant by examination. Afterward,
an audiologist examined the patient’s hearing, and they
were categorized in four groups, mild, moderate, severe
and profound. For determining the degree of hearing,
we applied standard tests such as speech discrimination
score, pure tone audiometry, and speech recognition
test. The patient’s degree of hearing examined between
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frequencies from 125 to 8000 Hz. Suggested frequencies
by American Association of Head and Neck Surgery
includes 500, 1000, 2000, 3000 Hz. Finally, all the
collected data’s were analyzed statistical by SPSS
software version 22, IBM, USA, and standard test of
significance (Chi-square, t-test, Mann—Whitney U-test,
Wilcoxon, P < 0.05) were used.

RESULTS

A total of 37 patients were examined in this
study. Twenty-three patients (62.2%) underwent
cochleosacculotomy surgery, and the other
14 patients (37.8%) underwent the endolymohatic sac
decompression surgery. No significant difference was
detected in regards of age, sex, and smoking (P > 0.05)
between both groups [Table 1]. All 37 patients suffered
from the vertigo before the surgery. After the operation,
we discovered that vertigo improved in 22 patients of
cochleosacculotomy group (95.7%) and 10 patients
of endolymphatic sac decompression group (71.4%).
These results obviously depicts that improvement of
vertigo is significant in both groups (P < 0.0001) and
the vertigo improvement was significantly greater
in cochleosacculotomy compare to endolymphatic
sac decompression (P = 0.031) [Table 2]. According
to Table 2, 15 patients who had undergone
cochleosacculotomy (14.3%) and 13 patients who had
undergone endolymphatic sac decompression (92.9%)

Table 1: Comparison of age, sex, and smoking between two

groups
Criteria’s CS group ESD group P
Group’s
Age
Mean=SD (year) 40.2+£10.9 41.7+9.5 0.811*
Sex
Male, n (%) 12 (52.2) 10 (71.4) 0.314**
Female, n (%) 11 (47.8) 4 (28.6)
Smoking
Yes, n (%) 0 (0) 1(7.) 0.378**
No, n (%) 23 (100) 13 (92.9)

*T-test, **Chi-square. SD: Standard deviation

Table 2: Comparison of vertigo and tinnitus before and

postsurgery

Criteria’s CS group ESD group P**

Group’s Before After Before After

Vertigo
Yes,n (%) 23 (100) 1(4.3) 14 (100) 4(28.6) 0.031
No, n (%) 0(0) 22(95.7) 0(0) 10 (71.4)

P* P<0.0001 P<0.0001

Tinnitus
Yes,n (%) 15(65.2) 15(65.2) 13(92.9) 11(78.6) 0.031
No, n (%) 8 (34.8) 8 (34.8) 1(7.1) 3(21.4)

P* 0.311 0.138

*Chi-square, **Mann-Whitney U-test
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were afflicted by tinnitus before the surgery, however,
in the decompression group, 2 patients (14.3%)
improved, whereas 3 patients (21.4%) suffered from
tinnitus after the surgery. Therefore, tinnitus decrease
was not significant in both groups (P > 0.05). In addition
tinnitus improvement was noticeable in decompression
group in compression with cochleosacculotomy, but not
statistically significant (P = 0.214).

Prior to surgery in patients who had undergone
cochleosacculotomy the hearing was severe in
9 patients (39.1%), profound in 14 ones (60.9%), and
none of them were mild or moderate. After the surgery,
the patients hearing had been decreased in such way
which all of them were in the profound group. This
decreasing in hearing was significant (P < 0.0001).

In decompression group before the surgery, the patients
hearing was mild in one person (7.1%), moderate in
5 patients (35.7%), severe in 8 persons (57.1%) and
none of them were profound. After the surgery, the
patients hearing was moderate in 3 persons (21.4%),
severe in 7 persons (50%) and in 4 persons (28.6%)
was profound. These results evidently recommend
a significant decrease in hearing in this group
(P < 0.0001) [Table 3].

DISCUSSION

Investigating through the previous surveys indicates
that there are not enough studies over the comparison
between cochleosacculotomy and endolymphatic sac
decompression methods. Our results implicated that
vertigo improved in both groups significantly.

Giddings et al. stated long-term control of vertigo was
poor, and more than 80% of the patients suffered a
significant hearing loss after cochleosacculotomy.®
According to 10 years studies over endolymphatic
sac surgery, Convert et al. reported that vertigo
recovered in 64.5% and the hearing power got better
in 14.8%." Hu A and his colleague, Teufert KB and
his colleague and Heidenreich KD et al. stated that
cochleosacculotomy gives results comparable with
other nondestructive surgical procedures performed to
suppress vertigo in Meniere’s syndrome.'®1% Goto et al.

Table 3: Comparison of hearing before and after surgery

Hearing loss CS group ESD group P**
Before After Before After

Mild, n (%) 0(0) 0 (0) 1(17.1) 0 (0) 0.0001

Moderate, n (%) 0(0) 0(0) 5(35.7) 3(21.4)

Severe, n (%) 9 (39.1) 0(0) 8 (57.1) 7 (50)

Profound, n (%) 14 (60.9) 23 (100) 0(0) 4 (28.6)

P* P<0.0001 £<0.0001

*Wilcoxon, **Mann-Whitney U-test
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Kim et al. studies show that vertigo improved after the
endolymphatic sac decompression.!'%

In addition, our study reminds that vertigoimprovement
were more noticeable in cochleosacculotomy group in
comparison with decompression group.

The tinnitus decreased, but not significantly in
both groups; probably it is due to a number of
study different results gained in other studies with
more participants. For example, Berlinger studied
111 patients who had undergone endolymphatic sac
decompression, and Albera et al. 173 patients who had
undergone labyrinthectomy (gold standard destructive
method in Meniere’s disease) and they concluded that
tinnitus decreased."34

Before the surgery, the hearing of patients who had
undergone cochleosacculotomy was just in two severe
(39.1%) and profound (60.9%) levels, however, more than
half of the all patients who had undergone decompression
were in severe level (57.1%). After the surgery, we found
that, the hearing of all cochleosacculotomy group was
profound, but 78.6% of patients of decompression group
were in severe and profound levels, it means that
hearing significantly decreased. In Dionne and Kinney
studies, the hearing got worse after cochleosacculotomy,
but montandon believes that hearing did not have
worsened after this method."41%

Our results showed that hearing loss in
cochleosacculotomy was significantly more noticeable
than decompression group which could be due to
surgical technique.

CONCLUSION

According to results of the current study, both
cochleosacculotomy and endolymphatic sac
decompression methods were effective on vertigo
improvement with noticeable effects on tinnitus.
However, more studies are required in order to
determine precious expressions about the treatment
of persistent Meniere’s disease.
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