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Endolymphatic Sac Decompression as a
Treatment for Meniere’s Disease
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Objectives/Hypothesis: Endolymphatic sac de-
compression is a surgical treatment option for pa-
tients with medically intractable Meniere’s disease.
However, effectiveness is debated because published
data show great variability. Outcome-based research
studies are useful in incorporating the patient’s per-
spective on the success of treatment. To further as-
sess effectiveness of endolymphatic sac decompres-
sion, we performed a prospective study to examine
both symptom-specific and general health outcomes.
Study Design: Prospective, observational outcome
study. Methods: Nineteen patients with endolym-
phatic sac decompression responded to symptom-
specific questionnaires and the Medical Outcomes
Short-Form 36 Health Survey (SF-36) before and after
surgery. Follow-up ranged from 6 to 58 months with a
mean duration of 50 months. Results: Overall mea-
sures of physical health were significantly improved
following endolymphatic sac decompression (P � .04),
whereas overall measures of mental health were un-
changed (P � .74). Role Physical and Social Function-
ing scores were significantly improved following en-
dolymphatic sac decompression (P � .04 and P � .03,
respectively). Study patients scored significantly
lower (P < .05) than SF-36 normative data in 6 of 10
categories before endolymphatic sac decompression
but patient scores were not significantly different
from normal scores in all but one category (General
Health) following endolymphatic sac decompression.
The mean number of vertigo episodes was signifi-
cantly reduced from an average of 8.3 times per
month to an average of 2.6 times per month following
endolymphatic sac decompression (P � .006). Ninety-
five percent of patients (18 of 19 patients) reported
improvement in symptoms (frequency, duration, or
intensity) of vertigo and 37% (7 of 19 patients) re-
ported complete resolution of vertigo. Conclusion: En-
dolymphatic sac decompression significantly im-
proved perception of physical health, as well as
symptom-specific outcomes, in patients with medi-
cally intractable Meniere’s disease. Key Words: En-
dolymphatic sac decompression, Meniere’s disease,
quality of life, vertigo.
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INTRODUCTION
Traditionally, patients with Meniere’s disease refrac-

tory to medical management are offered several surgical
options for further management of their symptoms. These
options include labyrinthectomy, vestibular neurectomy,
endolymphatic sac decompression (ELSD), and transtym-
panic gentamicin injection. However, the treatment op-
tions that appear to have the greatest effectiveness are
those which are the most invasive or impair hearing, or
both.1 Recently, ELSD has become a favorable surgical
option because it has a low surgical morbidity and it does
not significantly impact hearing.2 However, the effectiveness
of this procedure has been debated, and the published data
show great variability. For example, in one study of 676
patients, it was reported that fewer than 60% of patients had
resolution of vertigo, a result that caused the authors to
abandon endolymphatic sac shunting in favor of vestibular
nerve section.3 Other studies have reported high success
rates with improvement in vertigo in up to 94% of patients
and resolution of vertigo in up to 78% of these patients.4–6

This variability in data has made it difficult for surgeons to
consistently agree on the most appropriate therapy for pa-
tients with vertigo secondary to Meniere’s disease.

Despite the debate, many otolaryngologists continue
to perform ELSD. Previously, in an effort to further eval-
uate the role of ELSD in the management of Meniere’s
disease, we performed a retrospective study employing the
Medical Outcomes Short-Form 36 Health Survey (SF-36).7
The SF-36 is a widely used survey instrument that as-
sesses perception of general health and quality of life over
a wide variety of physical and mental health domains. In
that prior study, we demonstrated that the SF-36 was a
good measure of functional impairment and quality of life
in patients with disabling vertigo secondary to Meniere’s
disease.5 Furthermore, we demonstrated that patients un-
dergoing ELSD for disabling vertigo secondary to Me-
niere’s disease scored below national normative data be-
fore ELSD but were equivalent to normative data
following ELSD. However, that study did not have suffi-
cient statistical power to show a significant improvement
in quality of life within the study group following ELSD.
Furthermore, that study had a limited follow-up period.
Because many otolaryngologists think that the improve-
ments in vertigo following ELSD are short-lived, we
wanted to provide long-term follow-up data. To address
these issues, we designed a prospective observational
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study with a larger sample size and with long-term follow-
up. We compared preoperative and postoperative outcome
measurements as determined by both the SF-36 and a
brief symptom-specific health survey. In addition, we com-
pared preoperative and postoperative outcome measure-
ments to age- and sex-matched population norms.

MATERIALS AND METHODS
Twenty-six patients were enrolled in the present study.

These were patients who underwent ELSD for medically intrac-
table, disabling vertigo secondary to unilateral Meniere’s disease
and who agreed to participate. The diagnosis of Meniere’s disease
was based on a careful history, physical examination, audiome-
try, diagnostic imaging (magnetic resonance imaging), and ves-
tibular testing. All patients met criteria for definite Meniere’s
disease as established by the 1995 American Academy of Otolar-
yngology—Head and Neck Surgery committee on hearing and
disequilibrium.6 In addition, these patients had failed traditional
medical management including a low-salt diet and diuretic ther-
apy. Many of these patients had also been treated with vestibular
suppressants, steroids, or vasodilators. These patients chose to
proceed with ELSD after a careful discussion of options including
observation only, continued medical management, transtympanic
gentamicin injection, ELSD, vestibular neurectomy, and laby-
rinthectomy. Our technique involved complete mastoidectomy
and facial nerve and posterior semicircular canal identification,
followed by skeletonization of the posterior fossa dura and com-
plete decompression of the sac. Maximum bone removal in the
infra-labyrinthine compartment was stressed. The lateral aspect
of the sac was incised, and the sac and duct were probed. A
Silastic sheet was trimmed and placed into the sac extending into
the mastoid cavity. A subarachnoid shunt was not employed.

Patients were invited to complete the SF-36 during their
preoperative workup. The SF-36 was chosen for its well-
established acceptance as a valid, reliable measure of perception
of physical and mental health across a large range of disease
entities, including Meniere’s disease.5 The SF-36 assesses phys-
ical and mental health across several individual domains and
produces both a physical and a mental component score. Scores
range from 0 to 100, with higher scores indicating higher levels of
functioning and associated quality of life. In addition to the SF-36
items, we also included items related to symptoms of Meniere’s
disease. Of the 26 enrolled patients, 19 completed the study by
filling out the questionnaire postoperatively. One patient under-
went a second treatment (transtympanic gentamicin injection)
before filling out the postoperative survey and was excluded from

the study. Follow-up ranged from 6 to 58 months with a mean
duration of 50 months. The postoperative questionnaire was iden-
tical to the preoperative instrument and also included general
questions regarding the patients’ overall satisfaction with their
surgical outcome. The preoperative and postoperative data were
compared using Wilcoxon paired signed-rank tests.

RESULTS
Overall measures of physical health as measured by

the Physical Component Score (PCS) of the SF-36 survey
were significantly improved following ELSD (P � .04).
Overall measures of mental health as measured by the
mental component score (MCS) were unchanged (P � .74)
(Table I and Fig. 1).

Individual scores including Role Physical (RP) and
Social Functioning (SF) scores were also significantly im-
proved following ELSD (P � .04 and P � .03, respectively)
Individual scores including Physical Functioning (PF),
Bodily Pain (BP), General Health (GH), Vitality (VT), Role
Emotional (RE), and Mental Health (MH) were un-
changed following ELSD (P � .05) (Table I and Fig. 1).

Before surgery, study patients scored significantly
lower (P � .05) than age- and sex-matched U.S. normative
data in 6 of 10 categories (RP, GH, PCS, VT, SF, and RE).
However, following surgery, these same patients scored
equivalently to age- and sex-matched normative data in
all but one category (GH) (Table I and Fig. 2).

The mean number of episodes of vertigo was signifi-
cantly reduced following ELSD from an average of 8.1
times per month to 2.6 times per month (P � .006) (Fig. 3).

Eighteen of 19 patients (95%) reported improvement in
symptoms (frequency, duration, or intensity) of vertigo. Seven
of 19 patients (37%) reported complete resolution of vertigo.

DISCUSSION
The management of disabling vertigo in patients

with Meniere’s disease remains controversial. Laby-
rinthectomy and vestibular neurectomy have long been
the gold standard for management of disabling vertigo in
patients with Meniere’s disease because these procedures
have proven to reduce or eliminate episodic vertigo in a
high percentage of patients.8 However, these procedures
have a relatively high surgical morbidity and can lead to

TABLE I.
Short-Form 36 Health Survey Data.

pF RP BP GH PCS VT SF RE MH MCS

Preoperative score 84.8 33.3 75.1 62.3 44.5 51.1 66.0 66.7 74.2 46.7

Postoperative score 85.4 66.7 83.3 61.8 48.1 55.8 80.6 75.0 71.9 48.0

P value (preoperative vs.
postoperative scores)

.81 .04 .27 .95 .04 .21 .03 0.36 0.49 0.74

U.S. population norms 84.6 82.7 73.1 71.8 50.0 61.8 84.1 83.6 75.3 50.0

P value (preoperative scores
vs. population norms)

.97 .00 .74 .04 .03 .04 .00 .04 .80 .22

P value (postoperative scores
vs. population norms)

.88 .05 0.08 .04 .45 .24 .51 .29 .43 0.44

Physical Functioning (PF), Role Physical (RP), Bodily Pain (BP), General Health (GH), Physical Component Score (PCS), Vitality (VT), Social Functioning (SF),
Role Emotional (RE), Mental Health (MH), and Mental Component Score (MCS) data were obtained at the preoperative workup and after endolymphatic sac
decompression (ELSD) (mean follow-up period, 50 mo). National normative data were obtained from the SF-36 Health Survey: Manual and Interpretation Guide.7
Data obtained before and after ELSD were compared to each other and to age- and sex-matched norms using Wilcoxon paired signed-rank test. Boldface type
designates statistically significant values (P � .05).
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complete hearing loss and permanent vestibular injury
with resulting ataxia and imbalance.9,10 Furthermore,
these procedures are typically performed only at major
medical centers by subspecialists; thus, they are less ac-
cessible to patients in small communities. Therefore, ad-
ditional treatment modalities that can be performed more
universally with lower morbidity have been sought.

Recently, treatments including chemical labyrinthectomy
(transtympanic gentamicin titration) and ELSD have gained
favor because they are less invasive and are associated with
fewer risks and side effects. However, these treatment modal-
ities have also been criticized. Although chemical vestibular

deafferentation has shown promise in terms of efficacy (vertigo
control rates comparable to transmastoid labyrinthectomy and
vestibular neurectomy), it still carries a risk of hearing loss and
permanent ataxia.11,12 Endolymphatic sac decompression is ap-
pealing because it does not destroy the inner ear structures; as
such, it preserves both hearing and balance. However, the ef-
fectiveness of this procedure has been seriously questioned. In
a hallmark double-blind, placebo-controlled study published by
Thompsen et al.13 in 1981, patients treated with mastoidec-
tomy alone (control group) had a similar outcome to patients
treated with ELSD (improvement in 70% of patients in both
groups). Although the interpretation of these data is debated,

Fig. 2. Comparison of average preop-
erative SF-36 health survey scores,
postoperative SF-36 scores, and
age- and sex-matched U.S. popula-
tion normative data. Scores range
from 0 to 100, with higher scores in-
dicating better functioning. Study pa-
tients scored significantly lower than
U.S. population norms in 6 of 10 cat-
egories before endolymphatic sac
decompression (ELSD) (Role Physi-
cal [RP], General Health [GH], Physi-
cal Component Score [PCS], Vitality
[VT], Social Functioning [SF], and
Role Emotional [RE]) (P � .05). These
patients remained below the popula-
tion norms in only 1 of 10 categories
(GH) following ELSD. PF, Physical
Functioning; BP, Bodily Pain; MH,
Mental Health; MCS, Mental Compo-
nent Score; *P � .05.

Fig. 1. Comparison of average preoperative and postoperative SF-36 individual scores. Scores range from 0 to 100, with higher scores
indicating better functioning. The PCS (Physical Component Score), RP (Role Physical), and SF (Social Functioning) scores were significantly
improved following ELSD (P � .05). BP, bodily pain; GH, General Health; VT, Vitality; RE, Role Emotional; MH, Mental Health; *P � .05.
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many authorities still use that study as a rationale for not
performing ELSD.14

In an effort to avoid the long-term imbalance and
hearing loss associated with “destructive” procedures (ves-
tibular neurectomy, transmastoid labyrinthectomy, and
chemical labyrinthectomy), “nondestructive” treatment
options including ELSD continue to be offered to patients
with disabling vertigo secondary to Meniere’s disease.
Support for such procedures has come from numerous
studies showing a reduction in both the frequency and
intensity of vertigo in patients following ELSD.15-19 How-
ever, these studies have been criticized for their lack of a
prospective study design, their limited follow-up period, and
their lack of a control group. Furthermore, patients’ overall
quality-of-life outcomes have not been studied. To address
these criticisms, we performed a prospective study measur-
ing both symptom-specific and quality-of-life outcomes. We
followed patients for a mean period of more than 4 years.

In our study, we found that patients with Meniere’s
disease who underwent ELSD for management of vertigo
had improvements in quality of life, as well as a reduction
in frequency, intensity, and duration of vertigo. Specific
quality-of-life improvements included an improved ability to
perform normal social activities without interference attrib-
utable to physical or emotional problems (higher SF score).
In addition, patients had fewer problems with work and
daily activities as a result of their physical health (higher RP
score). Furthermore, following ELSD, our study group was
functioning at the same level as age- and sex-matched con-
trol subjects in 9 of 10 categories on the SF-36 survey.

Patients did not have a statistically significant improve-
ment in their emotional health as measured by the MH, RE,
and VT scores. Preoperatively, our patients with Meniere’s
disease did not have scores different from normal control sub-
jects in the MH subset. It is possible that the SF-36 may not be
sensitive to the subtle emotional or depressive changes that
may occur in Meniere’s disease. In addition, patients did not
report feeling that their general health was improved, nor did
they have an improvement in bodily pain.

The main limitations of the present study include the
small sample size (n � 19), the statistical dilemma of
evaluating the data given that one patient underwent a
second treatment (gentamicin titration) before filling out

her postoperative questionnaire, and the lack of a control
group. Despite the small sample size, we were able to
show a statistically significant improvement in patients
who underwent ELSD. As the number of patients who
enroll in the present study increases, we will be able to
generate data with even more statistical power. To ad-
dress the fact that one patient underwent two treatments
(ELSD followed by gentamicin titration) before filling out
her postoperative survey, we performed statistical analy-
sis both with and without the data from this patient. Our
results did not differ with both analyses. Our prospective
study supports the continued use of ELSD for patients
with intractable vertigo secondary to Meniere’s disease.
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Fig. 3. Frequency of vertigo before and after endolymphatic sac de-
compression (ELSD). Study patients had significantly fewer episodes
of vertigo following ELSD (P � .006). Mean follow-up was 50 months.
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