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Chapter 3

Definition Menière Groningen
and Groningen Diagnostic Protocol
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Shortcomings in defining Menière’s disease

Despite defining and grading the different symptoms of  Menière’s disease by the
American Academy of Otorhinolaryngology in 1995 [1], there are still unresolved issues
on the definition of the disease, especially on defining duration, uni- and bilateral
Menière’s disease, and the necessity of the presence of aural fullness if tinnitus is absent.
The natural history of Menière’s disease is highly variable and attacks of vertigo can be
capricious [2]. The unpredictable nature of the symptoms makes assess-ment of diagnosis
and efficacy of therapy quite difficult [3]. Vertigo and hearing loss usually overlap during
the course of Menière’s disease, conditioning both (and being conditioned by) the
possible stage of the disease and the therapeutic strategies, but they apparently do not
influence each other [4].
Duration of the disease is closely related to the patient’s history and has not been defined
uniformly until now. One could define the start of the disease retrospectively as the initial
manifestation of the complete triad of symptoms. One could also decide to define the start
of the disease as the date of the first episode of vertigo, the first signs of hearing loss or
the first time a sensorineural hearing loss is documented. A better definition of the
duration might be the moment of occurring of at least one of the first symptoms (hearing
loss, vertigo or tinnitus), assuming that the other two symptoms will be present later.
The definition of uni- and bilateral  Menière’s disease also needs meticulous
reconsideration [5,6]. Kodama and Kitahara have been studying the differences between
uni- and bilateral disease in the past [7]. They described differences between clinical
characteristics of Menière’s patients with bilateral fluctuating hearing loss. Assuming that
one ear has already been affected, one could define the opposite ear as being affected
from the moment that the patient is suffering of tinnitus and hearing loss in this opposite
ear. Another definition of affection of the opposite ear is also possible; vertigo being
present now or in the past, tinnitus being present now or in the past (in the opposite ear)
and a documented sensorineural hearing loss (in the opposite ear) being actually present.
The above mentioned considerations have to be taken into account when defining
Menière’s disease. Basically the definition of Menière’s disease must include the clinical
symptomatology as the direct consequence of the idiopathic endolymphatic hydrops as the
basic histopathological substrate. Furthermore a uniform applicability of the definition of
Menière’s disease is obligatory for clinical and scientific purposes. The diffuse and
complex symptomatology of Menière’s disease requests an accurate diagnostic program
to confirm the diagnosis and to exclude other pathology. With such a program it might be
possible to obtain more information about the cause of the disease and to establish
staging, allowing more specific treatment modalities for each particular stage.
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Definition Menière Groningen

The Department of Otorhinolaryngology of the University Hospital Groningen provides
the following definition on Menière’s disease:

Definition Menière Groningen:
- a sensorineural (cochlear) hearing loss combined with
- tinnitus (present now or in the past) and
- vertigo attacks (at least two, present now or in the past) and
- exclusion of other pathology through the Groningen Diagnostic Protocol.

Sensorineural hearing loss
In accordance with the Definition Menière Groningen the hearing loss must be
sensorineural. A conductive component must be absent, proven by pure-tone audiometry
and measurements of  the middle ear impedance. Sensorineural hearing loss is defined a
minimum threshold of 20 dB Hearing Level (HL) or worse at at least one of the six
measured thresholds (0.25 kHz, 0.5 kHz, 1 kHz, 2 kHz, 4 kHz or 8 kHz) on the pure-tone
audiogram.

Tinnitus
Tinnitus is characterized by a spontaneous sensation of noise, buzz or constant tone in the
ear. Mostly this sensation will not be synchronous with the pulse rate. Tinnitus can occur
continuously or in attacks and can be experienced uni- or bilaterally.

Vertigo
Vertigo is characterized by paroxysmal attacks of dizziness with a sensation of rotation,
spinning or whirling motion and instability. The attacks are frequently accompanied by
complaints of nausea and/or vomiting. At least two episodes of vertigo have to be present
in the patients history. The complaint of vertigo will be scored as ‘positive ‘ if at least one
of the attacks  lasted for five minutes or longer. Between vertigo attacks periods of
disequilibrium can be present.

Affected and unaffected ears
When sensorineural hearing loss and a history of tinnitus are present in a certain ear
together with a history of at least two episodes of vertigo, the ear is called an affected ear.
It is not required that all three symptoms are present at the time of investigation. The
hearing loss is required to be present and documented at the time of the investigation.
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When a sensorineural hearing loss and/or tinnitus (now or in the past) is absent, the ear is
called unaffected.

Unilateral and bilateral affection
When the disease affects only one ear the Menière disease is called unilateral. When both
of the patient’s ears are affected according to the above mentioned requirements, the
disease is called bilateral.

Duration of Menière’s disease
In unilateral Menière’s disease the duration is defined from the moment of occurrence of
at least one of the symptoms (hearing loss, vertigo or tinnitus), consequently followed by
the other two symptoms.  If the hearing loss is mentioned as the first symptom, this is
required to be documented as a sensorineural hearing loss. The start of the disease being
bilateral is determined by the start of the affection of the contralateral ear. This goes back
to the date of first occurrence of either hearing loss (documented) or tinnitus.

Groningen Diagnostic Protocol

The Groningen Diagnostic Protocol is developed to confirm the diagnosis Menière’s
disease with the tests of the protocol and to exclude other pathology as defined in the
Definition Menière Groningen. The protocol allows a systemic evaluation of the
diagnostic value of each different test for the diagnosis of Menière’s disease. In addition,
the contribution of each test separately and their correlations with regard to a possible
classification is further subject of investigation. The contents of the protocol are given in
table 1.

Inclusion
At the out-patient-clinic of the Department of Otorhinolaryngology Groningen
preselection of patients was performed according to the Definition Menière Groningen.
Patients having the symptoms as decribed in the Definition Menière Groningen were
subjected to the Groningen Diagnostic Protocol.

Informed consent and patient information
Before entering the Groningen Diagnostic Protocol, patients gave their consent for the
clinical Groningen Diagnostic Protocol. Information was provided about the protocol
itself and about the waiting list for admission. Two weeks before entering the protocol
patients received a letter with the date of admission to the hospital and a detailed
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brochure. In this brochure information was given about the Groningen Diagnostic
Protocol in general and also provided specific information about each test separately.
Two weeks before entering the protocol all medication related to Menière’s disease was
required to be stopped.

Table 1. Groningen Diagnostic Protocol

  I. Routine ENT-examination
  II. Audiological tests

- pure-tone audiometry
- speech audiometry
- tympanometry
- stapedial reflex measurements
- brainstem evoked response audiometry (BERA)
- otoacoustic emissions (OAE)
- electrocochleography (ECoG)

 III. Vestibular tests
- electronystagmography
- caloric tests
- rotating chair

 IV. Perilymphatic pressure measurement (Tympanic Displacement Analyser)
  V. Magnetic Resonance Imaging
                                       - T1, T2, gadolinium, 3DFT-CISS

- petrosal bone, cerebellopontine angle, cerebrum
 VI. Laboratory tests

- full blood count
- urine tests
- Aldosterone in plasma
- Lues serology
- Na, K, Urea in 72 h urine
- blood pressure measurement

 VII. Psychological consultation
VIII. Intake and follow-up questionnaires

Clinical procedure
Weekly one patient was submitted for four days to the Department of Otorhinolaryn-
gology for the Groningen Diagnostic Protocol. During this period these patients were
clinically subjected to a combination of medical, audiovestibular, laboratory, radiological,
psychological and other tests as listed in table 1. At the ‘intake’anamnesis and four days
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later, at the ‘follow up’ anamnesis, the patients had to fill out a questionnaire (appendix).
At the ‘intake’ patients were asked about the state of their hearing (unchanged, worsened,
improved or fluctuating) and the severity of their percieved symptoms during the last
three months. They were also asked about the duration of the hearing loss, tinnitus, aural
fullness and vertigo. The ‘follow up’ anamnesis included the same questions about the
severity of symptoms.
A strict timetable was developed, which was exactly the same for each particular patient.
The order of investigations was always identical. Each particular investigation was
always performed under the same standardized conditions and by the same investigator.

Data management

Data management design
The design for a Menière database has been developed with the support of a professional
data management team (Data Management Office, university Hospital Groningen, head:
Dr J. Kingma). A scoreform was designed for a proper data input management. The
database design had to be suitable for the fact that weekly a patient (with two ears to be
tested) was submitted to 16 different tests, resulting in 40-45 patients per year. It also had
to be suitable for the fact that some tests were ear specific and some were patient specific.
Besides, each test gave its test specific data and each test was linked to a specific
investigator. Finally it was also required that all test results (including the name of the
investigator) could be checked afterwards. The accessibility of all data was medicolegally
secured.
After completion the Menière database was included in the National Dutch Register of
Medical Databases. Changes of database design (for example addition of extra variables)
were only possible by a written request signed by the head of the Department of
Otorhinolaryngology and one of the coordinators. The Menière database was connected to
the Hospital Computer Network. The overall service and control were done by the data
management team. Monthly back-ups were made by this team using the Hospital
Computer Network. A yearly back-up was produced and put on CD-ROM. This CD-
ROM was kept in possession by the data management team. A yearly made copy was kept
by the coordinators of the study.

Data collection
Before final implementation of scoreforms and database, both were tested for several
weeks to solve gaps and/or problems. Previous to this testing-period all participating
investigators were carefully informed and instructed.
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Per ear 159 variables were defined. Each variable was given a certain issue-number and a
name. All characteristics as numeric, ranges, length and unities were defined and labeled.
Even several calculations of combinations of variables were incorporated in new extra
variables. Finally, also missing values were defined.
A scoreform was used for each patient containing all test results of both of the patient’s
ears. Behind each issue number the related data per test were filled out and accordated by
the investigator who performed that particular test. If required, data of right and left ears
were separated. At the end of the testweek the scoreform was sent to one of the two
coordinators of the study (otolaryngologist and audiologist of the Department of
Otorhinolaryngology Groningen). They performed a second accordation of each test
separately as well as the overall accordation. These coordinators finally decided whether a
patient had Menière disease according to the Definition Menière Groningen or not.
Ultimately, the data were suitable for further analysis.

Data analysis
The database was developed with the FOX PRO 2.6 software. This is a Database
management system accessible to WINDOWS 95 and 98. The FOX PRO 2.6 program
could be applied for and translated to various other software programs, such as SPSS 10.0
and QUATRO PRO 6.0 spreadsheed-programs. These were required for further statistical
analysis of data. Descriptive and analytic statistical data analysis was performed with the
support of a professional statistician.
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Appendix

Questionnaire of subjective symptoms used for the Groningen Diagnostic Protocol used
for the ‘intake’ and ‘follow-up’.

Hearing: AD AS
Duration of symptoms
Complaints during the last 3 months.
Unchanged hearing:
Changed hearing: improved

worsened
fluctuating

Tinnitus:
Duration of symptoms:
Complaints during the last 3 months. none

mild
moderate
severe

Aural pressure:
Duration of symptoms:
Complaints during the last 3 months. none mild

mild
moderate
severe

Vertigo:
Duration of symptoms:
Complaints during the last 3 months. none,

or instability,
or attack lasting <5min
number:
attack      lasting >5min
number:

remarks:


