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Initial UK experience of patient satisfaction with the
Meniett® device for Méniere’s disease treatment

M A BucHANAN, A Ral, P R PrINSLEY

Abstract
Objectives: To evaluate patient satisfaction and symptom improvement following treatment of Méniere’s
disease with the Meniett® device.

Methods: Retrospective, questionnaire-based audit and analysis of unilateral Méniere’s disease patients’
records, following on from a previous study from our departments on intra-tympanic gentamicin for
Méniere’s disease, using the Vertigo Symptom Scale and Glasgow Benefit Inventory as outcome measures.

Results: Of 33 consecutive patients treated with the Meniett® device for four to six weeks, 30 responded
to the questionnaires (90.9 per cent). Respondents’ mean Vertigo Symptom Scale score was 0.7 (range
0-2.1), and their mean Glasgow Benefit Inventory general subscale score was 24.1. Nineteen (63.3 per
cent) patients felt that the device had alleviated their vertigo and tinnitus.

Conclusions: This is the first UK study of the effectiveness of the Meniett® device in treating Méniere’s
disease. It shows that the Meniett® device is a well tolerated, useful and minimally invasive means of
treating Méniere’s disease after medical treatment has failed, and before more potentially cochleo- and
vestibulo-toxic therapies and invasive procedures are utilised.
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Introduction

The aetiology of Méniere’s disease is diverse, and
several theories have been postulated. Historically, an
accumulation of excess endolymphatic fluid in the
inner ear (endolymphatic hydro]?s) due to impaired
resorption has been proposed.” More recently, a
decrease in the number of type II vestibular hair cells
in Méniere’s disease patients has been demonstrated.”
Patients with Méniere’s disease have raised levels of
immunoglobulin (Ig) M and the Clq component of
complement, and reduced levels of IgA.’
Researchers have also reported: the presence of auto-
antibodies to an inner ear antlgen in a proportion of
Méniere’s disease patients,’ increased serum expres-
sion of some human leukocyte antigens (B7, A3,
DR2 and Cw7),” and a response to steroid therapy in
some patients; all these findings are suggestive of an
immune aetiology of the disease. Mutations of the
COCH gene have also been shown to be associated
with Méniere’s disease.’

Symptom management is multifactorial, and
includes strategies designed to decrease the pressure
within the endolymphatic compartment.” However,
despite the existence of several medical and surgical
therapies, the optimum treatment for Méniere’s
disease has yet to be elucidated fully.

Changes in ambient pressure can induce vertigo in
divers and pilots, and this effect has been studied
using an external pressure chamber; such a chamber
has also been observed to control Méniere’s disease
pat1ents symptoms, presumably by displacing endo-
lymph.*? Similarly, local application of overpressure
from a low intensity alternating pressure generator
has been shown experimentally to induce remission
in five patients Wlth debilitating Méniere’s disease.'”

The Meniett® device (Medtronic Xomed,
Jacksonville, Florida, USA), a small, portable device
costing £1950 is thought to work in a similar manner
(Figure 1).® This device administers computer-con-
trolled, low pressure (range 0 to 20 cm H,O), 6 Hz,
0.6 second air pulses to the middle ear via a polyethy-
lene tube connected to an earpiece which forms a seal
in the ear canal. Trans-tympanic air transmission is
possible through prior insertion of a grommet.
Treatment cycles last 5 minutes, and comprise three
60 second cycles of pressure and three 40 second
cycles of rest. It is believed that these low-pressure
pulses stimulate the flow of endolymphatic fluid,
thereby displacing excess inner ear endolymph to
equalise pressure within the inner ear and relieve the
symptoms of Méniere’s disease. In a randomised,
placebo-controlled study of patients undergoing
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Fic. 1
The Meniett® device. (Picture reprinted courtesy of Xomed®.)

treatment with the Meniett® device, electrocochleo-
graphic measurements recorded immediately follow-
ing intervention demonstrated a statistical difference
in the ratio of summating potential to action potential
of the electrocochleographic response complex in the
treatment group, compared with the control group;
this provided objective evidence of an im rovement
in inner ear p %swlogy due to the Meniett™ device.”

The Meniett™ device was first licensed for use in the
treatment of Méniere’s disease in Europe in 1997, but
is not yet widely used in the UK. There are as yet no
published studies describing its application in this
country.

Our departments have previously published a
study of patients’ perceptions of intra- tympamc gen-
tamicin in the treatment of Méniére’s disease.'' The
current study used a similar design, and was under-
taken as follow up to our prior study. The current
study used validated questionnaires to assess the
experiences of patients treated with the Meniett®
device, who had initially falled lifestyle and tra-
ditional medical management’ of Ménicre’s disease;
the study also compared results with our previous,
similar series of patrents receiving intra-tympanic
gentamicin therapy

Materials and methods

We undertook a retrospective, questionnaire-based
survey and analysis of medical records for patrents
who had undergone treatment with the Meniett®
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device over a four to six week period at a university
teaching hospital or a district general hospital.

A diagnosis of definite Méniere’s disease was
based on the American Academy  of
Otolaryngology — Head and Neck Surgery guide-
lines: i.e. the patient had two or more attacks of
vertigo (each of at least 20 minutes’ duration), docu-
mented hearing loss on pure tone audiography on at
least one occasion, and tinnitus or aural fullness on
the affected side, and other possible causes were
excluded.'> Magnetic resonance imaging excluded a
cerebello-pontine angle lesion.

Patients were initially given treatments as outlined
in Table I. If symptoms of troublesome vertigo were
still present after six months, they were offered the
Meniett® device. A Shah grommet was inserted into
the tympanic membrane of the affected ear, and the
device was loaned to the patient a few weeks later,
to be used for three 5 minute cycles per day, for
four to six weeks. Before using the device, patients
were instructed to perform a Valsalva manoeuvre to
ensure patency of the grommet. Patients with active
middle-ear drsease were not offered a grommet and
the Meniett® device until the inflammation had
been eliminated; neither were patients with
Méniere’s disease in the better hearing ear. Patients
treated with the Meniett® device were told to
abstain from any other Méniere’s disease treatments

Consecutive patients who used the Meniett® device
from August 2004 to August 2008 were eligible for
inclusion in the study. These patients were sent a cover-
ing letter inviting them to participate, and emphasising
that their future care would not be affected by their
responses. Patients were also sent two questionnaires
— the Vertigo Symptom Scale’® and the Glasgow
Benefit Inventory'* — which enqurred about changes
in their symptoms as a result of using the Meniett®
device. Patients’ responses were anonymised.

The Vertigo Symptom Scale questionnaire enquires
about the severity and type of vertigo symptoms. Each
item is scored on a scale from O (i.e. not at all) to 4 (i.e.
several times per day) to indicate the frequency of
symptoms in an average month following treatment.

The Glasgow Benefit Inventory consists of 18 ques-
tions which assess the effect of an intervention (in this
case, the Meniett® device) on the patient’s quality of
life and health status. Question responses are based
on a five-point Likert scale which ranges from a
large deterioration through to a large improvement

TABLE I
PATIENTS’ PREVIOUS MEDICAL TREATMENT

Treatment Pts (n)

Betahistine 24
Prochlorperazine
Intra-tympanic gentamicin
Cinnarizine

Low salt diet

Furosemide

Cyclizine

Saccus decompression

—_
— =N R oo

Pts = patients
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in health status. Glasgow Benefit Inventory results
are converted into a total score based on the 18 ques-
tions, and also into three subscales scores — a general
subscale (12 questions), a social support subscale
(three questions) and a physical health subscale
(three questions). All scores range from —100 to
+100, where —100 represents a large deterioration,
+100 a large improvement, and 0 no change in
quality of life.

In addition, patlents were asked whether they
thought the Meniett® device had affected their symp-
toms, and, if so, how long it took them to notice any
symptom changes.

The Vertigo Symptom Scale and Glasgow Benefit
Inventory scores were compared for patlents in the
current study (treated with the Meniett® dev1ce)
versus 23 patients in our departments’ preV1ous
study (treated with intra-tympanic gentamicin).'!
Comparison was also made with questionnaire
scores for alternative Ménicre’s disease interventions,
and for other otorhinolaryngological procedures.

Patients’ responses were anonymised so that their
future care could not be influenced.

Results

Between August 2004 and August 2008, the Meniett®
device was used by 33 patients, with a male to female
ratio of 1.0 to 2.7 and an age range of 31 to 83 years
(mean 55.5 years). Thirty patients returned the ques-
tionnaires, a response rate of 90.9 per cent. Table I
demonstrates the variety of treatments patients had
already received; in the majority of cases, more
than one treatment modality had been tried.

Nlneteen of the 30 respondents felt that the
Meniett® device had improved their symptoms of
vertigo and hearing; this improvement had usually
occurred immediately or within a few days of com-
mencing treatment. The longest time to improvement
was one month, reported by two patients. Of these 19
patients, five considered their hearing to be better as
a result of the Meniett® device. The remaining 11
patients reported no chan%e in vertigo or tinnitus
despite using the Meniett™ device. Four patients
deemed the device so useful that they either bor-
rowed it for further periods of use, or bought their
own.

Figure 2 shows patients’ reported Vertigo Symptom
Scale scores for the Meniett® device, which ranged
from 0 to 4, compared with scores for other recognised
forms of Memere s disease treatment (i.e. mtra—tympa-
nic gentamicin and vestibular nerve ablation)."
Although the Vertigo Symptom Scale Score range was
slightly higher for the Meniett® device, compared
with the other two treatments, its results were still
very favourable in terms of reducing vertigo attacks.

Figure 3 shows mean Glasgow Beneﬁt Inventory
scores for the benefit of the Meniett® device and of
intra-tympanic gentamicin'' for Méniére’s disease
treatment, compared with scores for the benefit of
other treatments for other otorhinolaryngological
conditions (i.e. cochlear implantation, rhinoplasty
and tonsillectomy)."* The mean Glasgow Beneﬁt
Inventory general subscale score for the Meniett®
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ENT intervention

Fic. 2

Comparison of mean (black square) and range (whiskers) of

Vertigo Symptom Scale (VSS) scores for the Meniett® device

(MD), compared with other Ménitre’s disease interventions

(intra-tympanic gentamicin (ITG) and vestibular nerve abla-
tion (VNA)."

device was comparable to that of intra-tympanic gen-
tamicin, whereas the mean social support and phys-
ical health subscale scores were more comparable
to those for cochlear implantation and rhinoplasty.

Discussion

Méniere’s disease is a cyclical and unpredictable con-
dition, and it is stated that two thirds of patients will
improve without treatment.' Although the precise
cause of Meéniere’s disease remains unknown,
changes in ambient pressure are known to be associ-
ated with an 1mprovement in symptoms. This effect
is exploited by the Meniett® device, which produces
intermittent changes in pressure transmitted via the
round window membrane to the perilymph, thereby
compressing the endolymph and re-distributing labyr-
inthine pressure. It is thought that such pressure
changes reduce endolymphatic fluid volume by pro-
moting outflow into the endolymphatic sac.” It has
also been postulated that pressure changes may

GBI score

ENT intervention

8 General ® Social support % Physical health

Fic. 3

Mean Glasgow Benefit Inventory (GBI) subscale scores for

the benefit of the Meniett® device (MD) and intra-tympanic

gentamicin (ITG) in the treatment of Méniere’s disease, com-

pared with the benefit of other treatments for other otorhino-

laryngological ~conditions (cochlear 1mplantatlon (CI),
rhinoplasty (R) and tonsillectomy (T))."!
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trigger reflexes which affect endolymph production'®
and atrial natriuretic peptide production from the
endolymphatic sac.'”

Medical interventions for Méniere’s disease can be
effective; however, a Cochrane review'® found no
evidence that medical treatment with betahistine con-
ferred any benefit on symptoms, compared with
placebo. We have previously shown that weekly
intra-tympanic injections of 40 mg gentamicin can
potentially cause a greater than 10 dB hearing loss
in up to 33 per cent of patients, with the potential
for a ‘dead ear’.!" In that study, patients were
reviewed weekly, and residual vestibular function
identified by iced water caloric irrigation. If cold
water precipitated nystagmus or vertigo, and if
there was no deterioration in the pure tone audio-
gram, a further 40 mg gentamicin were injected.
Most patients required just one injection, but one
required five. However, another study which used
up to three interval doses of just 12 mg gentamicin
within 15 days showed no deleterious effect on
hearing.'” A retrospective study of patients with uni-
lateral Méniere’s disease who received several intra-
tympanic dexamethasone injections demonstrated
acceptable vertigo control in 91 per cent of patients,
although dosages and hearing effects were not docu-
mented.”’ Surgical treatment of Méniére’s disease via
vestibular neurectomy is associated with a 40 per cent
risk of hearing loss despite a 94 per cent rate of
vertigo control:?! however, saccus decompression
leads to a vertigo control rate of 80 per cent, with
less risk to hearing.*?

The current study was performed to assess the
quality of life of patients with Méniere’s disease
who received treatment with the Meniett® device.
This is the first study to examine usage of the
Meniett® device in the UK. Our findings indicate
that the Meniett® device constitutes a simple, mini-
mally invasive and effective method of treating
Meéniere’s disease. When specifically asked, 19 of
the 30 patients who responded felt that the device
had improved their symptoms of vertigo and tinnitus.
The mean Vertigo Symptom Scale score following
treatment was 0.7 out of 4, which compares favour-
ably with other Méniere’s disease interventions. The
mean Glasgow Benefit Inventory general subscale
score was higher than that for intra-tympanic genta-
micin treatment of Méniere’s disease, but Meniett®
treatment social support and physical health subscale
scores were less than those for intra-tympanic genta-
micin, and were similar to those for cochlear implan-
tation and rhinoplasty.

The current study had some limitations worthy of
mention.

The number of patients in the series was small;
however, this reflected the incidence of Méniere’s
disease in the population served by the two hospitals.

The treatment period was short, and was restricted
by the four to six week loan period for the Meniett®
device. Subsequent follow up was also short, but we
were interested only in initial symptom control
within the first month, as stipulated by the Vertigo
Symptom Scale questionnaire. The majority of
patients who benefited from the Meniett® device
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did so within the first few days, and a minority
became so reliant on the device that they bought
their own.

This study intentionally made no objective assess-
ment of hearing after intervention, as it was a subjec-
tive quality of life study designed to examine
symptom control. However, five of the 19 patients
who felt they had benefited from the Meniett®
device considered their hearing to have improved.

The Glasgow Benefit Inventory and Vertigo
Symptom Scale scores measured in this study, which
indicated the effect of the Meniett® device, were
not controlled by a comparison with pre-treatment
scores. This was in line with our departments’ pre-
vious study, which compared post-gentamicin treat-
ment effects with other validated studies."’ Not all
patients who received intra-tympanic gentamicin in
that study proceeded to treatment with the
Meniett® device, so it is difficult to make a direct
comparison between the post-treatment scores of
these two groups.

We did not assess compliance with the device. It is
conceivable that patients who reported no sympto-
matic improvement used the device less often.

This study provides anecdotal and quantitative evi-
dence that Méniere’s disease patients benefited from
the Meniett® device. Of course, it is hard to deter-
mine whether symptom improvement was part of
the cyclical nature of the condition or due to a
placebo effect. However, some patients reported
complete abolition of vertigo with continued use. It
is noteworthy that any improvement experienced
with the Meniett® device occurred in the absence of
other forms of treatment.

Several studies of the Meniett® device have been
reported, the more notable of which are discussed
here. A randomised, placebo-controlled trial®® of
Meniett® device use over four months, versus
grommet alone, demonstrated fewer attacks of
vertigo in the former group, with no effect on
hearing or electrocochleographic parameters.
Further follow up** of these patients over two
years, with assessment every three months, showed
that 67 per cent of patients noticed a reduction in
vertiginous attacks, and 47 per cent went into remis-
sion during the two year follow-up period. This con-
firms the long-term remission potential of the
Meniett® device. A similar placebo-controlled
trial*> had comparable findings, and in addition
showed improved hearing in the treatment group.

In a randomised, double-blinded, placebo-con-
trolled study®® of 40 patients with active Méniére’s
disease, a two month waiting period was observed
after grommet insertion and before treatment com-
mencement, to remove any possibility of symptom
improvement related to grommet insertion. There
was a statistically significant improvement in vertigo
(assessed on a visual analogue scale), and a statisti-
cally insignificant trend towards reduction in vertigo
attack frequency. There were no statistically signifi-
cant differences between the treatment and placebo
groups regarding such secondary end-points as tinni-
tus perception, aural pressure, and subjective and
audiometric measures of hearing.
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The modified Seigel’s device?’ is analogous to the
Meniett® device, and delivers 180-200 mmHg air
pulses three times daily using a sphygmoman-
ometer. This device has been recently reported to
show good effects in a series of 10 patients, of
whom eight showed substantial improvement in
vertigo at 18 months, and four developed a hearing
gain of >10 dB.

e Meéniere’s disease is of multifactorial aetiology;
treatment often aims to reduce the pressure of
the endolymphatic compartment

o The Meniett® device administers low pressure
air pulses to the middle ear, which are thought
to relieve symptoms by displacing excess inner
ear endolymph

o This is the first study to describe the UK
experience with the Meniett® device

o The Vertigo Symptom Scale and Glasgow
Benefit Inventory were used to demonstrate
a positive effect on vertigo control in patients
with Méniere’s disease

In a survey assessing British consultant otolaryngolo-
gists’ management of Méniere’s disease,”® 50 per cent
of responders reported inserting a grommet as first-
line surgical treatment, whilst 52 per cent rec-
ommended saccus decompression. However, there
was no mention of the Meniett® device, and it was
not clear if any patients receiving grommets under-
went intra-tympanic chemical labyrinth ablation.

Conclusion

Our study supports use of the Meniett® device as a
minimally invasive, well tolerated, first-line surgical
treatment for Méniere’s disease. This condition is
relapsing and remitting, and treatment should be
given in the first instance, which has the least
chance of causing harm. We therefore advocate that
the Meniett® device be allocated a place on the
Méniere’s disease therapeutic ladder, to be used
after medical therapies but before chemical labyr-
inthectomy with gentamicin'""'’ or streptomycin,*
or the traditional surgical alternatives of vestibular
nerve section,”! labyrinthectomy® and endolympha-
tic sac decompression.

References

1 Schuknecht HF. Pathophysiology of Meniere’s disease.
Otolaryngol Clin North Am 1975;8:507-14

2 Tsuji K, Velazquez-Villasenor L, Rauch SD, Glynn RJ, Wall
C, Merchant SN. Temporal bone studies of the human peri-
pheral vestibular system. Meniere’s disease. Ann Otol
Rhinol Laryngol Suppl 2000;181:26-31

3 Evans KL, Baldwin DL, Bainbridge D, Morrison AW.
Immune status in patients with Meniere’s disease. Arch
Otorhinolaryngol 1988;245:287-92

4 Riente L, Bongiorni F, Nacci A, Migliorini P, Segnini
G, Delle Sedie A et al. Antibodies to inner ear anti-
gens in Meniere’s disease. Clin Exp Immunol 2004;
135:159-63

5 Bernstein JM, Shanahan TC, Schaffer FM. Further
observations on the role of the MHC genes and

https://doi.org/10.1017/50022215110001118 Published online by Cambridge University Press

10
11

12

13

14

15
16

17

18

19

20

21

22

23

24

25

26

27

1071

certain hearing disorders. Acta Otolaryngol 1996;116:
666-71

Fransen E, Verstreken M, Verhagen WI, Wuyts FL,
Huygen PL, D’Haese P et al. High prevalence of symptoms
of Meniere’s disease in three families with a mutation in the
COCH gene. Hum Mol Genet 1999;8:1425-9

Furstenberg AC, Lashmet FH, Lathrop F. Meniere’s
symptom complex: medical treatment. 1934. Ann Otol
Rhinol Laryngol 1992;101:20-31

Understanding Meniere’s Disease. The Disease and its
Treatments. Jacksonville, Florida: Medtronic, 2005

Densert B, Densert O, Arlinger S, Sass K, Odkvist L.
Immediate effects of middle ear pressure changes on the
electrocochleographic  recordings in patients with
Meniere’s disease: a clinical placebo-controlled study. Am
J Otol 1997;18:726-33

Densert B, Densert O. Overpressure in treatment of
Meniere’s disease. Laryngoscope 1982;92:1285-92

Smith WK, Sandooram D, Prinsley PR. Intratympanic
gentamicin treatment in Meniere’s disease:
patients’ experiences and outcomes. J Laryngol Otol
2006;120:730-5

Monsell EM, Balkany TA, Gates GA, Goldenberg RA,
Meyerhoff WL, House JW. Committee on Hearing and
Equilibrium. Guidelines for the diagnosis and evaluation
of therapy in Meniere’s disease. Otolaryngol Head Neck
Surg 1995;113:181-5

Yardley L, Masson E, Verschuur C, Haacke N, Luxon L.
Symptoms, anxiety and handicap in dizzy patients: develop-
ment of the vertigo symptom scale. J Psychosom Res 1992;
36:731-41

Robinson K, Gatehouse S, Browning GG. Measuring
patient benefit from otorhinolaryngological surgery and
therapy. Ann Otol Rhinol Laryngol 1996;105:415-22
Torok N. Old and new in Meniere disease. Laryngoscope
1977;87:1870-7

Sakikawa Y, Kimura RS. Middle ear overpressure treat-
ment of endolymphatic hydrops in guinea pigs. ORL J
Otorhinolaryngol Relat Spec 1997;59:84-90

Dornhoffer JL, Danner C, Zhou L, Li S. Atrial natriuretic
peptide receptor upregulation in the rat inner ear. Ann Otol
Rhinol Laryngol 2002;111:1040—-4

James AL, Burton MJ. Betahistine for Meniere’s disease
or syndrome. Cochrane Database Syst Rev 2001;(1):
CD001873

Lange G, Maurer J, Mann W. Long-term results after inter-
val therapy with intratympanic gentamicin for Meniere’s
disease. Laryngoscope 2004;114:102-5

Boleas-Aguirre MS, Lin FR, Della Santina CC, Minor LB,
Carey JP. Longitudinal results with intratympanic dexa-
methasone in the treatment of Meniere’s disease. Otol
Neurotol 2008;29:33-8

Silverstein H, Norrell H, Rosenberg S. The resurrection of
vestibular neurectomy: a 10-year experience with 115 cases.
J Neurosurg 1990;72:533-9

Snow JB Jr, Kimmelman CP. Assessement of surgical pro-
cedures for Meniere’s disease. Laryngoscope 1979;89:
737-47

Gates GA, Green JD Jr, Tucci DL, Telian SA. The effects
of transtympanic micropressure treatment in people with
unilateral Meniere’s disease. Arch Otolaryngol Head
Neck Surg 2004;130:718-25

Gates GA, Verrall A, Green JD Jr, Tucci DL, Telian SA.
Meniett clinical trial: long-term follow-up. Arch
Otolaryngol Head Neck Surg 2006;132:1311-16

Odkvist LM, Arlinger S, Billermark E, Densert B,
Lindholm S, Wallgvist J. Effects of middle ear pressure
changes on clinical symptoms in patients with Meniere’s
disease — a clinical multicentre placebo-controlled study.
Acta Otolaryngol Suppl 2000;543:99-101

Thomsen J, Sass K, Odkvist L, Arlinger S. Local overpres-
sure treatment reduces vestibular symptoms in patients
with Meniere’s disease: a clinical, randomized, multicenter,
double-blind, placebo-controlled study. Otol Neurotol 2005;
26:68-73

Alva B. Treatment of Meniere’s disease with the
‘Modified Seigel’s Device’ — How I do it. ENT News
2008;17:68-9


https://doi.org/10.1017/S0022215110001118

1072

28 Smith WK, Sankar V, Pfleiderer AG. A national survey
amongst UK otolaryngologists regarding the treatment of
Meniere’s disease. J Laryngol Otol 2005;119:102-5

29 LaRouere MJ, Zappia JJ, Graham MD. Titration strepto-
mycin therapy in Meniere’s disease: current concepts. Am
J Otol 1993;14:474-7

30 Pulec JL. Labyrinthectomy: indications, technique and
results. Laryngoscope 1974;84:1552-73

Address for correspondence:
Mr M A Buchanan,
Beck House, 137B Cambridge Road,

https://doi.org/10.1017/50022215110001118 Published online by Cambridge University Press

M A BUCHANAN, A RAI P R PRINSLEY

Great Shelford,
Cambridge CB22 5]J, UK.

E-mail: malcolm_buchanan123@hotmail.com

Mr M A Buchanan takes responsibility for the integrity

of the content of the paper.

Competing interests: Medtronic ENT sponsored Mr M A
Buchanan to attend and present this paper at the International
Federation of Otorhinolaryngological Societies 2009 meeting
in Sdo Paulo, Brazil.



https://doi.org/10.1017/S0022215110001118

