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CASE REPORT

Endolymphatic hydrops and therapeutic effects are visualized
in ‘atypical’ Meniere’s disease

MAIKO MIYAGAWA', HISAKUNI FUKUOKA', KEITA TSUKADA',
TOMOHIRO OGUCHI!, YUTAKA TAKUMI', MAKOTO SUGIURAZ HITOSHI UEDA®,
MASUMI KADOYA? & SHIN-ICHI USAMI’

Department of Otorhinolaryngology and 3Department of Radiology, Shinshu University School of Medicine, Matsumoto and
2Department of Otorhinolaryngology, Kariya Toyota General Hospital, Kariya, Japan

Abstract

A 53-year-old male with fluctuating low frequency sensorineural hearing loss and tinnitus, but without vertigo, was
evaluated by MRI obtained by intratympanic injection of a gadolinium-based contrast agent (GBCA) before and after the
administration of isosorbide. The endolymphatic hydrops was semi-quantitatively evaluated by a 3.0-T MR scanner. For
quantification, the affected side/contralateral side ratios were calculated. A gadodiamide (a kind of GBCA)-enhanced space
surrounding the endolymph in the affected side with a 0.50 ratio (which may have represented endolymphatic hydrops)
improved after isosorbide therapy to a 0.98 ratio. Thus, endolymphatic hydrops was demonstrated in a patient with
"atypical’ Meniere's disease (MD), suggesting that at least some atypical MD may share similar etiology with, and therefore
be a continuum of, MD. Also, therapeutic effects could be visualized by using MRI. Therefore, MRI-based diagnosis of
MD-related disease will be a powerful tool not only because of its precision but also its usefulness for therapeutic evaluation.

Keywords: Atypical Meniere’s disease, cochlear Meniere’s disease, endolymphatic hydrops, MRI, gadolinium-based contrast
agents (GBCAs), osmotic diuretics, isosorbide

Introduction limited the diagnostic term MD to those patients in

Meniere's disease (MD) is an idiopathic disorder of wiom the/flllicomplementofgymptomswas present,

the inner ear characterized by fluctuating sensori-
neural hearing loss (SNHL), tinnitus and aural full-
ness, and recurrent spontaneous episodic rotational
vertigo (see Sajjahi and Paparella for review [1]).

Clinical diagnosis of MD has sometimes been
hampered by the diagnostic criteria, because the
full complement of symptoms does not develop
simultaneously in some cases. These cases have
been reported as so-called ‘atypical’ MD. *Vestibular’
MD is characterized by recurrent episodic vertigo
but without hearing loss. In contrast, ‘cochlear MD’
is defined as having fluctuating low frequency hear-
ing loss without vertigo [2,3].

Although, in 1995, the Committee on Hearing and
Equilibrium of the American Academy of Otolar-
yngology-Head and Neck Surgery (AAO-HNS)

functional testing results for atypical MD mimic
classical MD [1]. For example, cochlear MD shows
positive glycerol test and histopathologic findings
similar to classical MD [2,3], and increased summat-
ing potential to eighth nerve action potential (SP/AP)
was reported in vestibular MD [4,5]. On the basis of
these findings, atypical MD is thought to be a
continuum of MD but no additional supportive
evidence has come to light for quite some time.
Recent advances in imaging by three-dimensional,
fluid-attenuated inversion recovery (3D-FLAIR) of
magnetic resonance imaging (MRI), in association
with gadolinium-based contrast agents (GBCAs)
enhancement, enables visualization of endolympha-
tic hydrops in patients with MD [6 8]. Interesting
questions were 1) whether atypical MD is associated
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with endolymphatic hydrops or not, and 2) whether
endolymphatic hydrops can be visualized by MRI. In
the present study, we evaluated endolymphatic
hydrops, found in cochlear MD, in a quantitative
manner before and after osmotic diuretic therapy.

Case study

A 53-year-old male with fluctuating low frequency
SNHL and tinnitus, but without vertigo (i.e. not
fulfilling the AAO-HNS diagnostic criteria of MD)
was evaluated audiologically and with MRI obtained
by a 3.0-T scanner.

‘The patient had experienced hearing fluctuation
without associated - episodic . vertigo - four  times
from 2006 to 2008, and had been treated. with
steroids and: osmotic diuretics. The audiogram and
hearing fluctuation of this patient are summarized in
Figure 7. Normal:'speech discrimination and the
recruitment - investigation . tests- including ' Bekesy
audiometry and: short increment sensitivity- index
(SIS}) test confirmed that there was cochlear in-
volvement. A positive glycerol test (10% glycerol 500
mil, intravenous administration for 2 h with hearing
test performed - beforefafter - injection) - suggested
possible endolymphatic hydrops (Figure 2). Initial
treatment was hydrocortisone. sodium succinate
(300 mg/day for 2 days, 200 mg/day for 2 days,
100 mg/day for 2 days) and isosorbide 90 ml/day for

6 days, and was followed by oral osmotic diuretics
(isosorbide 90 mi/day) for 350 days.

For imaging study, the protocol described pre-
viously [6 8] was applied bitaterally. In brief, diluted
gadodiamide (a kind of GBCA) was administered to
the bilateral tympanic cavity by injection through the
tympanic membrane. After 24 h, the endolymphatic
hydrops® was: evaluated by MR using a*3.0-T
scanner. - The areas enhanced by gadodiamide. (a
kind of GBCA) were measured by imaging analysis
software, and the affected side/contralateral side
ratios were calculated.

The perilymphatic space is enhanced by gadodi-
amide - (a kind of - GBCA), in .contrast  to the
endolymphatic space, which is not. The endolym-
phatic- space is comparatively small and. difficult to
identify as a vacant:area in the: normal side.: In
contrast,. the endolymphatic space in an ear with
endolymphatic hydrops. is partially or: entirely ex-
panded, making identification of the endolymphatic
space easier.

A reduced - perilymphatic - space . surroundirig
the endolymph  (which may have represented: en-
dolymphatic hydrops) was observed in this patient
(Figure 3). The gadolinium-enhanced area repre-
senting the perilymphatic space ratio was reduced,
and the quantitative ratio was 0.50 (Figure 2).

The patient gradually recovered hearing after 350
days and it was stabilized to symmetricity (Figure 3).
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Figure 1. Time course of hearing level (four tone, 500, 1 K, 2 K, 4 K Hz average of pure tone audiometry) and therapeutic agents,
indicating that hearing is fluctuated but gradually recovered after long-term osmotic diuretic therapy.
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Figure 2. MRI before therapy. (A) The areas enhanced by gadodiamide in the cochlea and vestibule were measured using multizplanar
reconstruction (MPR). image by imaging analysis software, and the affected side/unaffected side ratios were calculated. (B) The black area
inside the perilymphatic space in the basal turn of the left cochlea that is filled with gadodiamide is the endolymphatic. hydrops. On the
contralateral side; the endolymphatic space is a significantly small area that.is not detectable, likely because of the strong signal intensity in
the perilymphatic space. (C; D) Pure tone audiogram: (C) before and (D) after glycerol test.

Discussion

Asindefinite MD [6 9], in this study, endolymphatic
hydrops was demonstrated in an atypical MD
patient, who did not fulfill the classical diagnostic
criteria for MDD, suggesting that at least some atypical
MD may share a similar etiology with, and therefore
be a continuum of, MD. This concept is supported
by the observations that auditory and vestibular
symptoms do not always occur simultaneously and
the similarity in functional testing results [4]. A series
of temporal bone studies also demonstrated that
endolymphatic hydrops occurs either locally or

entirely [10]. Against this background, recent MRI
studies clearly showed inter-individual differences in
regional predominance in hydrops; some cases are
cochlear predominant whereas some are vestibular
predominant. Such differences may lead to a diag-
nosis of atypical MD, which is a continuum category
of disease, and therefore should be treated by the
same protocol.

Although MD has been attributed to endolym-
phatic hydrops, only post-mortem histopathological
confirmation has been available. Electrocochleogra-
phy (EcochG), glycerol test, or other functional
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Figure 3. MRI imaging after therapy. (A, B) The area representing the perilymphatic space enhanced by gadodiamide is increased. ©)
Hearing is recovered.




