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FIG. 1. Flowchart of patient enrollment in the present study. Patients were eligible for enroliment if they had received a definitive clinical
diagnosis of unilateral or bilateral Méniere’s disease (MD) according to the 1995 AAO-HNS criteria. From April 1996 to March 2008, we
offered endolymphatic sac decompression surgery (ESDS) to 101 patients with intractable bilateral MD and performed ESDS in 67 of
these patients (WithESDS group). We treated the remaining 34 patients, who declined ESDS, with the best available medical therapies
(withoutESDS group). All patients were regularly followed up for at least 2 years.

Patients and Treatments

This study was conducted from April 1996 to March 2008. In
total, 5838 successive patients who were 20 years or older and
exhibited MD-like symptoms were prescreened for eligibility
at the vertigo and dizziness department of Osaka University
Hospital to determine whether they should be clinically diag-
nosed as having unilateral (n = 1492) or bilateral (n = 398) MD
according to the 1995 American Academy of Otolaryngology-
Head and Neck Surgery (AAO-HNS) criteria (9). The patients
were diagnosed according to their clinical symptoms (fluctuating/
progressive hearing loss and recurrent vertigo). In total,
3948 patients with diseases other than MD that cause vertigo
and dizziness were excluded. Intractable MD was clinically
diagnosed in 373 patients (unilateral, n =272; bilateral, n = 101)
who had undergone medical and/or psychological treatment for
their clinical symptoms (progressive hearing deterioration of
>10 dB with/without recurrent vertigo at least once a month)
for at least 3 to 6 months but in whom treatment had failed
according to the definition outlined during the 2008 Lancet sem-
inar about MD (10). Patients with unilateral MD or nonintractable
MD were also excluded from the study.

A flowchart of the patient selection process is shown in
Figure 1. The selection criteria used in this study were origi-
nally used in a previous study examining the surgical effects of
ESDS (7). Some method used in the latter study was modified as
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follows. As the follow-up system used in Osaka, Japan, is stricter
than that used in Kyoto, Japan, we excluded patients from
Kyoto and treated additional patients with intractable MD at
our hospital. We diagnosed 101 symptomatic ears (in 101 patients)
that exhibited progressive hearing loss with/without recurrent
vertigo with intractable MD and offered ESDS to these 101 pa-
tients. We subsequently performed ESDS in 67 of the 101 patients
(6-8). These patients comprised the withESDS group. We treated
the remaining 34 patients, who declined ESDS, with the best
available medical therapies (11). These patients comprised the
withoutESDS group. All patients were regularly followed up for at
least 2 years.

The patients’ background data are shown in Table 1. The
disease duration, frequency of vertigo episodes, and disease
stage were determined for the treated ear. The disease duration
was defined as the period from the day of MD symptom onset
to the day on which treatment was started (i.e., the day of sur-
gery or the day when surgery was declined). ESDS is a very
common treatment strategy for patients with intractable MD
(10), and family doctors in Osaka often tell their patients to go
to our hospital to undergo ESDS. Thus, a perfect blinded
and randomized controlled trial would have been difficult to
perform because it would have required us to not perform ESDS
in some patients who would otherwise have chosen to undergo
the procedure.
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TABLE 1. Backgrounds of the patients with intractable bilateral Méniére’s disease

Age Sex Dur Vf Stage Side wHL bHL

(yr) (m/f) (ipsi-side, mo)  (ipsi-side, a/mo)  (ipsi-side, VIVII/IV)  (wHE:bHE) (dB) (dB)
ESDS (n = 67) 527+74 m31/f36  68.1+254 1.8+1.1 0/7/33/27 55:12 682 £157 60.0+184
non-ESDS (n=34) 552+85 ml5/A19 720226 14+£15 0/3/19/12 24:10 60.1 £135 56.5+20.2

N.S. N.S. N.S. N.S. N.S. N.S. N.S. N.S.

Age, age in years (yr) at surgery or at the point when surgery was declined; Sex, m/f; Dur (ipsi-side), duration of disease in months (mo) on the
ipsilateral side before surgery or at the point when surgery was declined; Vf (ipsi-side), mean number of vertigo episodes, i.e., the number of vertigo
attacks suffered per month (a/mo) on the ipsilateral side during the 6 months before surgery or the point when surgery was declined; Stage (ipsi-side),
stages I, II, IIL, and IV, indicates that the mean result for the worst audiogram for the ipsilateral side obtained during the 6 months before surgery or
the point when surgery was declined was less than 25, 25 to 40, 41 to 70, and greater than 70 dB, respectively; Side, number of cases in which the
ipsilateral ear exhibited worse (WHE) or better (bHE) hearing function than the contralateral ear; wHL, mean hearing level in dB in the ear that displayed
worse preoperative hearing function; bHL, mean hearing level in dB in the ear that displayed better preoperative hearing function. There were no

significant differences in the patients’ background data between the withESDS and the withoutESDS groups (N.S.).

Surgical Procedures

The technical details of the ESDS procedure are as follows
(6-8). Simple mastoidectomy was performed, clearly exposing
the endolymphatic sac in the region between the sigmoid sinus
and the inferior margin of the posterior semicircular canal. The
endolymphatic sac was then opened via an L-shaped incision
along the posterior and distal margins of the lateral wall, and the
sac was filled with 20 mg of prednisolone. While the prednisolone
was dissolving, we prepared a bundle of absorbable gelatin film
with fan- and stick-shaped ends. These bundles were attached
to one another using biochemical adhesive applied to the stick-
shaped end. The fan-shaped end was then inserted into the sac.
Small pieces of absorbable gelatin sponge soaked in a high
concentration of dexamethasone (32 mg/4 mL) were placed in-
side and outside the sac lumen, which expanded with the bundle.
The dexamethasone-soaked sponges placed outside the sac were
coated with adhesive so that the dexamethasone was slowly de-
livered into the sac as long as possible. The stick-shaped end
extending out of the sac was fixed to the front edge of the mastoid
cavity using the same adhesive so that the incision in the sac
remained open for as long as possible. The mastoid cavity was
filled with relatively large pieces of absorbable gelatin sponge
dipped in a steroid-antibiotic solution, after which the wound
was closed with skin sutures.

Functional Examinations

Episodes of vertigo that lasted for more than 20 minutes were
regarded as MD-induced vertigo attacks according to the 1995
AAO-HNS criteria (9). The frequency of vertigo attacks among
the patients who underwent ESDS (withESDS group) was cal-
culated relative to the number of vertigo attacks they experienced
during the 6 months before they underwent the procedure. The
frequency of vertigo attacks in the nonsurgical control group
(withoutESDS group) was calculated relative to the number of
vertigo attacks they suffered during the 6 months before the day
on which they declined ESDS. The frequency of vertigo attacks
during the second follow-up year was calculated based on the
number of vertigo attacks suffered during the 6-month period
from 18 to 24 postireatment months. When no vertigo attacks
occurred during the second follow-up year, it was considered
that the patient’s vertigo was under ‘‘complete’ control. ““Better”
control was defined as a relative score between 0.0 and 0.8,
“‘worse”’ control was defined as a relative score of 1.2 or higher,
and all other scores were defined as ‘‘no change.”” We excluded
postireatment vertigo attacks that originated from the contralat-
eral side when determining the effect of treatment on vertigo.

Hearing function was measured using a pure-tone audiometer
and evaluated based on four-tone average values calculated

using the following formula: (a + b + ¢ + d)/4 (where a, b, ¢, and
d are the hearing levels at 0.5, 1.0, 2.0, and 4.0 kHz, respec-
tively) as described in the modified 1995 AAO-HNS criteria
(7,8). Pretreatment disease stage was assessed based on hearing
function. Stages I, II, III, and IV indicate that the mean result
for the worst audiogram obtained during the 6 months before
treatment was less than 25, 25 to 40, 41 to 70, and more than
70 dB, respectively (9). The worst hearing level detected during
the 6 months before treatment was adopted as the pretreatment
hearing level, and the worst hearing level detected during the
period from 18 to 24 posttreatment months was adopted as the
hearing level for the second follow-up year. Improvements of
more than 10 dB between the hearing levels detected before and
after treatment were regarded as indicating ‘‘improvement,”’ re-
ductions in hearing levels of -10 dB or worse were considered
to represent ‘‘deterioration,”” and intermediate values were clas-
sified as ‘‘unchanged.”” We focused on the posttreatment hearing
levels of the ipsilateral (the ear subjected to ESDS) and contra-
lateral ears separately when assessing the effects of treatment
on hearing.

Statistical Analysis

The data are shown as ratios of the total number of cases to
the total number of treated cases and were statistically analyzed
using a 2 X 2 contingency table-based method and the SPSS
version 14.0 software (SPSS, Inc., Chicago, IL, USA). Corre-
lations were assessed using the x? test or Fisher’s exact test.
All reported p values are two-sided, with values of p < 0.05
being considered to indicate significance.

All of the statistical analyses performed in the present study
were conducted by Dr. Michiko Shuto, a registered statistician
who is independent of our organization. The number of pa-
tients in the present study was confirmed to be sufficient for
statistical analyses.

RESULTS

In total, 101 patients received a definitive clinical di-
agnosis of intractable bilateral MD. There were no sig-
nificant differences in the patients’ background data
between the withESDS group (n = 67) and withoutESDS
control group (n = 34) (Table 1).-

According to examinations performed from 18 to 24
posttreatment months based on the 1995 AAO-HNS criteria
(9), the vertigo of 22 (64.7%) of the 34 patients in the
withowtESDS group and 60 (89.6%) of the 67 patients in
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FIG. 2. Graph of 2-year vertigo results in patients with intractable
Méniere's disease. All bar graphs show vertigo data for the second
posttreatment year. The vertigo-negative columns indicate the per-
centage of patients who did not suffer any vertigo attacks during this
period, and the vertigo-positive columns indicate the percentage of
patients who suffered recurrent vertigo during this period. The results
for the withESDS group were not significantly better than those for
the withoutESDS group (N.S.).

the withESDS group was completely resolved (p = 0.055,
Fisher’s exact test) (Fig. 2).

Of the 24 patients in the withoutESDS group and 55
patients in the withESDS group in whom the ipsilateral

ear (the ear subjected to ESDS) exhibited worse hearing
function than the contralateral ear, the hearing level of
the former ear was preserved in 13 (54.2%) and 52
(94.5%) patients, respectively (p = 0.007, Fisher’s exact
test) (Fig. 3A). Of the 10 patients in the withoutESDS
group and [2 patients in the withESDS group in whom
the ipsilateral ear exhibited better hearing function than
the contralateral ear, the hearing level of the former ear
was preserved in 2 (20.0%) and 11 (91.7%) patients,
respectively (p = 0.035, Fisher’s exact test) (Fig. 3B).

Of the 24 patients in the withoutESDS group and 55
patients in the withESDS group in whom the contralateral
ear exhibited better hearing function than the ipsilateral
ear, the hearing level of the former ear was preserved in
22 (91.7%) patients and 52 (94.5%) patients, respectively
(p = 0.663, Fisher’s exact test) (Fig. 4A). Of the 10 patients
in the withowtESDS group and 12 patients in the withESDS
group in whom the contralateral ear exhibited worse
hearing function than the ipsilateral ear, the hearing level
of the former ear was preserved in 8 (80.0%) and 12
(91.7%) patients, respectively (p = 0.637, Fisher’s exact
test) (Fig. 4B).

DISCUSSION

According to previous reports, 10% to 40% cases of
unilateral MD gradually become bilateral (2-4). Neuro-
otologists often encounter intractable cases of bilateral
MD involving recurrent vertigo attacks and/or progres-
sive sensorineural hearing loss. The surgical options for

100% 100% % p<0.05
90% 90% -
80% 80%

70% 70%
60% 60%
50% 50%
40% 40%
30% 30%
20% 20%
10% 10%

0% 0%

A withESDS for wHEipsi withoutESDS for wHEipsi withESDS for bHEipsi withoutESDS for bHEipsi

better

. no change

FIG. 3. Graph of the hearing levels of the ipsilateral ears of patients with intractable Méniere’s disease at 2 posttreatment years. All
bar graphs show the hearing levels recorded during the second posttreatment year for ipsilateral ears that exhibited worse (WHEipsi) (A)
or better (wHEcontra) (B) preoperative hearing levels than the corresponding contralateral ears. The better columns show the percentage of
ears that exhibited hearing level improvements of more than 10 dB, the worse columns show the percentage of ears that displayed hearing
level deterioration of more than 10 dB, and the no change columns show the percentage of ears for which intermediate hearing level
changes were detected. Regardless of whether the ipsilateral ear exhibited worse or better preoperative hearing function than the contralateral
ear, significantly better hearing preservation (better + no change) was achieved in the withESDS group compared with the withoutESDS group

during the second posttreatment year (*).
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FIG. 4. Graph of the hearing levels of the contralateral ears of patients with intractable Méniére’s disease at 2 postireatment years. All
bar graphs show the hearing levels recorded during the second posttreatment year for contralateral ears that exhibited better (bHEcontra)
(A) or worse (wHEcontra) (B) preoperative hearing levels than the corresponding ipsilateral ears. The better columns show the percentage
of ears that exhibited hearing level improvements of more than 10 dB, the worse columns show the percentage of ears that displayed hearing
level deterioration of more than 10 dB, and the no change columns show the percentage of ears for which intermediate hearing level changes
were detected. Regardless of whether the contralateral ear had worse or better pretreatment hearing function than the ipsilateral ear, the
frequency of hearing preservation (better + no change) did not differ significantly between the withESDS and withoutESDS groups during the

second posttreatment year (N.S.).

such patients should be considered carefully because sur-
gery can damage the ipsilateral ear, and the hearing func-
tion of the contralateral ear is often suboptimal (12,13).
There have been few well-designed clinical studies, that is,
studies involving control groups or long-term observation,
into the efficacy of surgery with respect to vertigo control
and hearing preservation in patients with bilateral MD. We
have described our 2-year surgical and nonsurgical results
in the present article to provide evidence that will facil-
itate decision-making regarding whether ESDS should be
performed for patients with bilateral MD.

In the present study, vertigo attacks were completely
controlled in 89.6% of the ESDS group and 64.7% of the
nonsurgical control group. Thus, it can be stated that
ESDS has a tendency to control vertigo in patients with
bilateral MD. However, the frequency of vertigo attacks
did not differ significantly between the two groups, which
makes sense because a previous study found that the
vertigo attacks suffered by patients with bilateral MD are
not more severe than those experienced by patients with
unilateral MD (14). In addition, previous studies have
shown that the vertigo control achieved in patients with

bilateral MD was as good as that achieved in patients -

with unilateral MD during the second postoperative year
(7,8,15-19); thus, clinicians should not hesitate to use
ESDS to suppress intractable vertigo, even in patients
with bilateral MD.

The hearing level of the treated ear was preserved in
more than 90% of patients in the ESDS group, regardless of
whether the treated ear exhibited better or worse preoper-
ative hearing function than the contralateral ear, which

was a significantly better outcome than that obtained in the
nonsurgical control group. Our previous data showed that
hearing levels had improved by approximately 50% in
patients with unilateral MD by the second postoperative
year (7,8,15-19). The 20% hearing improvement achieved
in the patients with bilateral MD in the present study was
obviously not as high; however, in terms of hearing pres-
ervation, ESDS might effectively control progressive sen-

- sorineural hearing loss in both ears in patients with bilateral

MD. Postoperatively, however, we detected a 5.5% deteri-
oration in hearing function in the ears that exhibited the
worse preoperative hearing level and an 8.3% hearing de-
terioration in the ears that displayed the better preopera-
tive hearing level in the patients who underwent ESDS;
thus, adequate preoperative informed consent should be
obtained. As bilateral hearing impairment might also even-
tually influence the patient’s mental state, clinicians should
also prepare patients for the possibility that they might re-
quire mental health care and/or hearing supportive devices
in the future (20,21).

Our study has some limitations. First, based on the long
controversial history of surgical treatment for intractable
MD (22,23), it is well understood that the inclusion of a
nonsurgical control group is necessary when evaluating
surgical outcomes because of the potential for spontane-
ous symptom resolution. However, ESDS is a very com-
mon treatment strategy for patients with intractable MD,
as described during the Lancet seminar about the condi-
tion (10), and family doctors in Osaka often tell their pa-
tients to go to our hospital to undergo ESDS. Thus, a
perfect blinded and randomized controlled trial would have
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been difficult to perform because it would have required
us to not perform ESDS in some patients who would oth-
erwise have chosen to undergo the procedure. We therefore
used a control group containing 34 patients (only those who
declined to undergo ESDS) in the present study. Second,
ideally an ESDS group that was not treated with steroids
would have been used as a control group for evaluating the
effects of intra~endolymphatic sac steroid treatment, as
reported previously (7). However, all of the patients who
underwent ESDS without steroids were followed up in
Kyoto, and all of these patients were excluded from the
study because of the stricter follow-up system used in
Osaka compared with that used in Kyoto. Thus, random-
ized controlled trials involving an additional control group
should be performed in the future.

CONCLUSION

The present findings suggest that ESDS combined with
local corticosteroid treatment can control progressive
hearing loss in both ears in patients with definitively di-
agnosed intractable bilateral MD at least during the first
2 postoperative years.
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ORIGINAL ARTICLE

Differential diagnosis of vertigo and dizziness in the emergency
department

YOSHIYUKI OZONO!2, TADASHI KITAHARA!2, MUNEHISA FUKUSHIMA?Z,
TAKAHIRO MICHIBA!, RYUSUKE IMAI', YOUICHIROU TOMIYAMA!,
SUETAKA NISHIIKE!, HIDENORI INOHARA? & HISAKI MORITA!

' Departments of Otolaryngology and Emergency, Osaka Rosai Hospital, Fapan and >Department of Orolaryngology,
Osaka University, Graduate School of Medicine, Osaka, Fapan

Abstract

Conclusions: To establish a system of differential diagnosis for vertigo/dizziness at the Emergency Department (ED), careful
history-taking of complications and examinations of nystagmus should be helpful and therefore prepared by ED staff.
Objectives: Vertigo/dizziness could come from various kinds of organs for equilibrium, sometimes resulting in an emergency
due to the central origin. In the present study, we checked patients’ background data at the ED in advance of a definitive
diagnosis at the Department of Otolaryngology and examined the significance of the correlation between the data and the
diagnosis. Methods: We studied a series of 120 patients with vertigo/dizziness, who visited the Departments of Emergency and
Otolaryngology between April 2011 and March 2012. At the ED, we first checked patients’ backgrounds and carried out
neurologic and neuro-otologic examinations. At the Department of Otolaryngology, we finally diagnosed all the patients
according to the criteria and classified the origins of vertigo/dizziness into central and non-central diseases. Results: The ratio of
patients with disease of central origin was 12.5% and that for non-central origin was 87.5%. The risk factors for cerebrovascular
disease such as hypertension, heart disease, and diabetes were also the risk factors for central vertigo/dizziness by the chi-
squared test. To predict a central origin for vertigo/dizziness, only gaze nystagmus was the significant factor by multivariate
regression analysis.

Keywords: Multivariate regression analysis, complications, nystagmus, CCD Frenzel goggles

Introduction advance of a definitive diagnosis at the Department

of Otolaryngology and examined the significance of

Vertigo and/or dizziness could be derived from not
only the vestibular peripheral end organs but also
various kinds of organs for equilibrium, sometimes
resulting in an emergency due to the central origin.
This suggests that it is not so easy to make a differ-
ential diagnosis and to determine appropriate
treatment for vertigo/dizziness at the Emergency
Department (ED) [1]. In the present study, to estab-
lish a safe and accessible system for the treatment
with patients with vertigo/dizziness at the ED, we
checked patients’ background data at the ED in

correlation between the data and the diagnosis. As
vertigo/dizziness specialists, we would like to use the
data from the present study to educate ED staff
members, including young residents. :

Material and methods

The present study was approved by the Ethics Com-
mittee of Osaka Rosai Hospital. Informed consent
was obtained from each patient with vertigo/dizziness
after each treatment in case of emergency.
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4

Non-central and non-peripheral vertigo
should be led to each appropriate section:
cardiac vertigo, migrainous vertigo,
orthostatic hypotension, psychological
vertigo, etc.

Figure 1. Flow chart of the treatment for patients with vertigo/dizziness at the emergency department.

Patients

We studied a series of 120 patients with vertigo/
dizziness who visited the Departments of Emergency
and Otolaryngology at Osaka Rosai Hospital between
April 2011 and March 2012. In our hospital, only
patients with a past history of seeing our doctors were
entitled to undergo medical checks and treatments at
the ED, i.e. not the first emergency unit.

We treated these patients according to the flow
chart used in our hospital (Figure 1). At the ED,
we first checked patients’ backgrounds and carried
out a couple of neurologic and neuro-otologic exam-
inations. At the Department of Otolaryngology, we
finally diagnosed all the patients according to all the
findings above and the relevant criteria [2] and clas-
sified the patients into those with disorders of central
origin and those of non-central origin (Table I).

Background data

Patients’ background data were obtained by medical
and paramedical staff at the ED. Twenty-one factors
were included in the exhaustive check list: age (years),
sex (male/female), season of onset (spring/summer/
autumn/winter), time of onset (morning/afternoon/

evening/midnight), use of ambulance (yes/no), admis-
sion on foot (yes/no), rotatory vertigo (yes/no), head
movement-induced (yes/no), vomiting (yes/no),
headache (yes/no), accompanying hearing loss (yes/
no), number of complications of hypertension/heart
disease/diabetes (0/1/2/3), blood pressure (mmHg),
pulserate (/min), O, saturation (%), other cranial nerve
disorders (yes/no), cerebellar symptoms (yes/no), gaze
nystagmus (yes/no), spontaneous nystagmus (yes/no),
CT findings (yes/no), and hospitalization (yes/no).
CT scan is routinely performed at the first wvisit,
because MRI is usually performed within a couple
of days in our hospital. Regardless, both CT and
MRI scans were performed in all 120 patients to
enable differential diagnosis between patients with
disorders of central origin and those with non-
central origin.

Examinations

Neurologic examinations were performed at the ED,
included checking 12 cranial nerve functions in brief.
Before the start of this study, ED staff members,
including young residents, received a lecture on
how to examine and record nystagmus with CCD
Frenzel goggles by specialists registered in the Japan

RIGHTS § {5 iy

—260—

W



Acta Otolaryngol Downloaded from informahealthcare.com by Osaka University on 01/18/14

For personal use only.

142 Y. Ozono et al.

Table 1. A series of 120 cases with vertigo/dizziness seen at the
emergency department.

Group Disease n

(A) Central vertigo 15
Cerebellar infarction 6
Brainstem infarction
Cerebral hemorrhage

(B) Non-central 105
vertigo

Benign paroxysmal positional vertigo 48

Vestibular neuritis 21
Meniere’s disease 11
Sudden sensorineural hearing loss 5
with vertigo

Ramsay-Hunt syndrome

Orthostatic hypotension

Migrainous vertigo

Cholesteatoma with inner ear fistula
Others

W0 = N W

We diagnosed 120 patients with vertigo/dizziness and classified
them into (A) 15 cases with central origin and (B) 105 cases
with non-central origin according to the relevant criteria.

Society for Equilibrium Research to perform a stan-
dard level. of diagnosis of nystagmus at the ED [3].
First of all, we tried to educate ED staff to check
precise characteristics of gaze and spontaneous and

positional/positioning nystagmus. However, the staff-

found this difficult in the first year of our trial for ED
system reform. Therefore, we told them only to check
gaze and spontaneous nystagmus and judge as (yes/
no). When at least three successive beats of nystagmus
were rhythmically observed, the nystagmus was
classed as significant [4,5].

Neuro-otologic examinations were performed at
the Department of Otolaryngology, included check-
ing cochlear and vestibular functions using the audi-
ometer and caloric test, respectively. Hearing
function was measured by a pure-tone audiometer
and was evaluated based on the five-tone average
formulated by (a + b + ¢ + d + e)/5 (where a, b, ¢,
d, and e are hearing levels at 0.25, 0.5, 1, 2, and
4 kHz, respectively). Unilateral hearing loss was
judged when the left-right differences of the five-
tone average were more than 15 dB. Bilateral hearing
loss was judged when the average was more than
30 dB [6]. Vestibular function was measured by a
caloric test. For the caloric test, the external auditory
canal was irrigated in turn with cold water at 30°C and
hot water at 44°C (20 ml) for 10 s. The duration of the
induced nystagmus was recorded using chronographs

in a dark, open-eyes situation. Unilateral canal weak-
ness was judged when left-right differences of the
duration were more than 20% [6].

Statistical analysis

All the data in the present study were treated statisti-
cally with the use of SPSS version 14.0 (Chicago, IL,
USA). Statistical analysis of the chi-squared test was
adopted to compare the exhaustive checklist of 21
factors of the patients’ background between patients
with vertigo/dizziness of central origin and those of
non-central origin (Table II). Univariate regression
analysis was used to examine the correlation between
central origin of vertigo/dizziness and 15 factors of
the patients’ background suitable for this analysis
(Table III). Furthermore, multivariate regression
analysis was used to determine which factor was the
most essential (Table IV). A p value < 0.05 was con-
sidered as significant for the chi-squared test and
multivariate regression analysis, and variables with p
values < 0.2 were included in the univariate regression
analysis. ‘

Results

The ratio of patients with vertigo/dizziness of central
origin was 12.5% (15/120), which included cerebellar
infarction, brainstem infarction, and cerebral hemor-
rhage (Table IA). The ratio of those with non-
central origin was 87.5% (105/120), which included
benign paroxysmal positional vertigo (BPPV), vestib-
ular neuritis, Meniere’s disease, etc. (Table IB). Other
non-central vertigo origins included BPPV suspected
(n = 3), Meniere’s disease suspected (n = 3) and psy-
chological vertigo/dizziness suspected (n = 2).

First of all, we examined the exhaustive checklist of
21 factors listed in the Materials and methods section,
to determine whether there was a correlation with the
central vertigo/dizziness diseases using chi-squared
test (Table II). Male gender, complications of hyper-
tension/heart disease/diabetes, blood pressure, other
cranial nerve disorders, cerebellar symptoms, gaze
nystagmus, and hospitalization had a significant cor-
relation with the central origin of vertigo/dizziness.
Cranial nerve symptoms (z = 5), cerebellar symptoms
(n=1), gaze nystagmus (z = 19), CT findings (= 1),
and MRI findings (# = 1) were detected in non-
central vertigo, because of facial nerve paresis in
Ramsay-Hunt syndrome, saccadic smooth pursuit
in aging, gaze nystagmus at the acute stage of periph-
eral vertigo, and hydrocephalus findings in BPPV
patients using CT/MRI, respectively.

Then, we examined 16 selected factors suitable for
univariate regression analysis to determine if there was
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Table II. Factors of patients’ background linked to the central origin of vertigo/dizziness.
Factor Central vertigo (n = 15) Non-central vertigo (n = 105) p value
Age (years) 66.5 + 7.7 61.6 + 15.0 0.22
Sex (male/female) 10/5 38/67 0.02
Season of onset* 1:8, 2:4, 3:2, 4:1 1:28, 2:31, 3:19, 4:27 0.15
Time of onset’ 1:9, 2:5, 3:0, 4:1 1:68, 2:18, 3:6, 4:13 0.38
Use of ambulance (yes/no) 10 (67) 66 (63) 0.77
Admisssion on foot (yes/no) 3 (20) 37 (35) 0.21
Rotatory vertigo (ves/no) 8 (53) 66 (63) 0.48
Head movement-induced (yes/no) 5 (33) 49 (47) 0.33
Vomiting (yes/no) 5 (33) 50 (48) 0.30
Headache (yes/no) 6 (40) 22 (21) 0.10
Accompanying deafness (yes/no) 1(7) 17 (16) ) 0.33
Hypertension/heart disease/diabetesi: 0:0, 1:0, 2:4, 3:11 0:48, 1:39, 2:17, 3:1 < 0.0001
Blood pressure (mmHg) 166.1 £ 17.3 141.2 + 24.9 0.0003
Pulse rate (/min) 72.2 £ 10.8 75.3 + 15.8 0.06
O, saturation (%) 98.1 4 1.3 98.7 £ 1.2 0.46
Other cranial nerve symptoms (yes/no) 3 (20) 5 (5) 0.03
Cerebellar symptoms (yes/no) 3 (20) 1(1) 0.0001
Gaze nystagmus (yes/no) 14 (93) 19 (18) < 0.0001
Spontaneous nystagmus (yes/no) 14 (93) 75 (71) 0.07
Brain CT findings (ves/no) 1(7D) 1(D) 0.11
Hospitalization (yes/no) 12 (80) 46 (44) 0.0087
Pure-tone audiogram (yes/no) 2 (13) 20 (19) NA
Brain MRI findings (yes/no) 15 (100) 1() NA

Values in parentheses are percentages. Chi-squared test revealed the factors of patients’ background with significant correlation to the central

origin of vertigo/dizziness (shown in bold type).

NA, not applicable (because not performed at ER in the 1st visit).

*1, spring; 2, summer; 3, autumn; 4, winter.
"1, morning; 2, afternoon; 3, evening; 4, midnight.
*Number of complications.

a correlation with the central vertigo/dizziness
diseases (Table IIT). Male gender, other cranial nerve
disorders, cerebellar symptoms, gaze nystagmus, and
hospitalization were significant factors to predict a
central origin for vertigo/dizziness. Furthermore,
multivariate regression analysis revealed that gaze
nystagmus was the only factor to have a significant
correlation with the central vertigo (Table IV).

Discussion

In the present study, the ratio of vertigo/dizziness
patients with central origin was 12.5%, relatively
higher than in previous reports, which had a large
range from 2 to 20% [7-11]. We suppose that this
ratio of the central origin depends on the system
employed in the ED in each hospital. In our hospital,
the ED is not the first emergency unit but receives

only patients with a past history to see our doctors.
However, these patients with vertigo/dizziness were
taken care of at ED without exception. Therefore, in
comparison with the vertigo/dizziness section in the
Department of Otolaryngology, many more patients
with vertigo/dizziness of non-peripheral origin could
be involved in the present study.

First of all, we exhaustively examined patients’
background factors to determine whether there was
a correlation with central vertigo/dizziness diseases
using the chi-squared test. Male gender, complica-
tions of hypertension/heart disease/diabetes, blood
pressure, other cranial nerve disorders, cerebellar
symptoms, gaze nystagmus, and hospitalization had
a significant correlation with the central origin of
vertigo/dizziness. In our hospital, the ED is not the
first emergency unit but receives only patients with a
past history to see our doctors. Therefore, these
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Table III. Univariate regression analysis of patients’ background
factors linked to the central origin of vertigo/dizziness.

Factors p value Odds ratio 95% CI
Age (years) 0.22 0.03 -0.07-0.01
Sex (male) 0.03 0.63 0.08-1.24
Use of ambulance 0.77 0.08 -0.47-0.70
Admission on foot 0.25 -0.39 -1.15-0.22
Rotatory vertigo 0.48 -0.20  -0.74-0.36
Head movement-induced 0.34 -0.28  -0.89-0.27
Vomiting 0.30 -0.30 -0.91-0.25
Headache 0.11 046  -0.13-1.02
Accompanying deafness 0.35 -0.50 -1.96-0.36
Other cranial nerve symptoms  0.04 0.80 -0.03-1.57
Cerebellar symptoms 0.01 1.63 0.56-3.15
Gaze nystagmus < 0.0001 2.07 1.23-3.54
' Spontaneous nystagmus 0.10 0.86 0.03-2.32
Brain CT findings 0.16 1.00 -0.63-2.64
Hospitalization’ 0.02 0.82 0.21-1.58

Univariate regression analysis showed that the factors of male sex,
other cranial nerve disorders, cerebellar symptoms, gaze nystagmus
and hospitalization were correlated with the central origin of vertigo/
dizziness (highlighted in bold type). CI, confidence interval.

patients with vertigo/dizziness at the ED possibly had
a couple of internal complications. In previous
reports, patients with central vertigo included various
kinds of complications, implying cerebrovascular dis-
eases [12-15]. Actually, approximately 60% of cases
had complications of risk factors of central diseases
such as hypertension, heart disease, and diabetes in
the present study. Therefore, this high rate of com-
plications could lead to the significant correlation with
central vertigo. Since factors other than complications
were also raised by univariate regression analysis, they
will be discussed in the next paragraph.

We examined 16 selected factors suitable for uni-
variate regression analysis to determine if there was a

Table IV. Multivariate regression analysis of patients’ background
factors linked to central origin of vertigo/dizziness.

Factor p value Odds ratio 95% CI
Sex (male) 0.054 0.731 0.012-1.528
Other cranial nerve 0.447 0.445 -0.711-1.664
symptoms

Cerebellar symptoms, ~ 0.185 0.909 —0.342-2.558
Gaze nystagmus 0.001 1.947 0.963-3.491
Hospitalization 0.742 0.167 -0.813-1.260

* Multivariate regression analysis showed that the most essential

factor was gaze nystagmus (highlighted in bold type).
CI, confidence interval.

correlation with the central vertigo/dizziness diseases.
Male gender, other cranial nerve disorders, cerebellar
symptoms, gaze nystagmus, and hospitalization were
significant factors to predict the central origin for
vertigo/dizziness. Furthermore, multivariate regres-
sion analysis revealed that gaze nystagmus was the
only factor to have a significant correlation with the
central vertigo. Regardless of the origin of vertigo/
dizziness, the factors male sex, other cranial nerve
disorders, cerebellar symptoms, and hospitalization
were strongly linked to gaze nystagmus in data for the
present study. Gaze nystagmus could also be observed
at the acute stage in patients with peripheral vertigo,
such as vestibular neuritis and Meniere’s disease, not
limited within central vertigo. However, we under-
stand that gaze nystagmus could be very important
when it is observed in direction, in comparison with
spontaneous nystagmus, in changes with head posi-
tion and in changes with time. Before the start of this
study, ED staff members including young residents
received a lecture on how to check gaze and sponta-
neous nystagmus with CCD Frenzel goggles to per-
form a standard level of diagnosis of nystagmus at the
ED [3-5]. Therefore, although there were still limita-
tions to check various kinds of complicated nystagmus
for now, this result for gaze nystagmus, we believe,
might be reliable and available for the medical training
of ED staff.

In conclusion, to establish a safe and accessible
system for the treatment of patients with vertigo/
dizziness at the ED, careful history-taking of internal
complications and examinations of nystagmus should
be helpful and prepared by ED staff. Therefore, at the
same time, it is also essential to establish an educa-
tional system for staff members [3], especially young
medical interns or residents, to learn various kinds of
vestibular examinations including CCD Frenzel
observation for nystagmus at the ED [4,5].
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Clinical study of tympanostomy tube placement for
patients with intractable Méniere’s disease
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Abstract
Objective: To evaluate the effectiveness of tympanostomy tube placement in controlling symptoms of intractable
Méniére’s disease. -

Methods: Fifteen patients with intractable Méniére’s disease underwent tympanostomy tube placement in the
affected ear. Post-operative changes in vertigo attacks and hearing level were recorded, and were evaluated
according to American Academy of Otolaryngology—Head and Neck Surgery criteria.

Results: At 12 months after treatment, 3 patients (20 per cent) showed complete control of vertigo, 7 (47 per cent)
showed substantial control and 2 (13 per cent) showed limited control; 3 patients (20 per cent) required other
treatment. At 24 months after treatment, 7 patients (47 per cent) showed complete control of vertigo, 3 (20 per
cent) showed substantial control and 1 (7 per cent) showed limited control; 1 patient required other treatment 15
months after tympanostomy tube placement.

Conclusion: There is no definite pathophysiological explanation for the effect of tympanostomy tube placement
in reducing vertigo attacks. This treatment is not effective for all patients with intractable Méniére’s disease.
However, tympanostomy tube placement might be an additional surgical therapeutic option to consider prior to

MAIN ARTICLE

contemplating other, more invasive treatments.

Key words: Middle Ear Ventilation; Vertigo; Dizziness; Meniere’s Syndrome; Endolymphatic Hydrops

Introduction :
Méniére’s disease is an inner-ear disorder characterised
by recurrent spontaneous vertigo, hearing loss, tinnitus
and ear fullness. It is a condition of cochleovestibular
dysfunction and is defined as the idiopathic syndrome
of endolymphatic hydrops. In the course of the
disease, damage to the vestibular and cochlear organs
occurs, which hampers any therapeutic procedure.
Vertigo attacks accompanied by nausea and vomiting,
and fluctuating sensorineural hearing loss, affect the
patient’s daily activities.

The common medical therapy is a low-sodium
diet, diuretic therapy, corticosteroids and vasodilator
therapy. If a patient continues to have episodic
vertigo in spite of an adequate trial of medical
therapy, surgical management, including transtympa-
nic middle-ear overpressure treatment (using the
Meniett® device), intratympanic gentamicin adminis-
tration, transmastoid endolymphatic sac surgery, trans~
mastoid labyrinthectomy and retrosigmoid vestibular
nerve section, should be considered.

Tympanostomy tube placement is one of the surgical
management methods for intractable Méniere’s disease

Accepted for publication 23 July 2014

and is a treatment in which residual disability is less."
It is considered preferable to the Meniett, intratympanic
gentamicin administration and transmastoid endo-
lymphatic sac surgery procedures. Although tympa-
nostomy tube placement has been performed for
intractable Méniere’s disease at many facilities, only
a few studies have been published on the treatment.
We studied patients with tympanostomy tube place-
ment and examined the therapeutic effects after one and
two years, comparing our results with previous reports.

Materials and methods
Fifteen patients (5 women and 10 men, aged 26 to 77
years (mean age, 52.4 years)) with intractable
Méniere’s disease were studied. The patients were
followed up for at least two years after the placement
of tympanostomy tubes for intractable Méniére’s disease.
Diagnosis of definitive Méniére’s disease was based
on the history of the disease and findings of neuro-
otological examinations, which assessed the coexist-
ence of recurrent episodic vertigo and fluctuating
cochlear symptoms including hearing loss, tinnitus
and aural pressure. Diagnosis was made according to
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the American Academy of Otolaryngology-Head and
Neck Surgery (AAO-HNS) foundation 1995 guidelines
proposed by the Committee on Hearing and
Equilibrium.” All patients underwent audiological
and otoneurological examinations before insertion of
the tympanostomy tube in order to exclude other
inner-ear disorders and retrolabyrinthine disorders.
All patients had previously received medical man-
agement therapy for at least six months before undergo-
ing placement of a tympanostomy tube. The insertion of
a tympanostomy tube was suggested to them as a first-
line surgical attempt to prevent the occurrence of
vertigo attacks or reduce the severity of the attacks.
The tympanostomy tube was placed in the anterior-
inferior part of the tympanic membrane under topical
anaesthesia; anaesthesia was achieved with lidocaine
drops in the external auditory canal using iontophoresis.
The treatment outcomes of hearing and equilibrium
were evaluated according to the AAO-HNS criteria.”
We evaluated these outcomes at one and two years
after treatment. The frequency of definitive vertigo
attacks experienced during the 6 months before treat-
ment was compared with the number of attacks experi-
enced between 6 months and 12 months (1 year) and
between 18 and 24 months (2 years) after treatment.
In order to express the effect of treatment on vertigo
attacks, a numeric value was calculated; that is, the
average number of definitive attacks per month after
tube placement was divided by the number that
occurred prior to tube placement (as per the AAO-
HNS guidelines’). Control of vertigo, as determined
by the numeric value, was categorised as follows:

Y OGAWA, K OTSUKA, A HAGIWARA et af.

0=A, complete control; 1-41 =B, substantial
control; 41-80 = C, limited control; 81-120 =D,
insignificant control; >120=E, worse (poor)
control; F, secondary treatment initiated because of
vertigo-related disability.

Hearing change was also evaluated using AAO-HNS
criteria.” These criteria consider the thresholds of 0.5,
1, 2 and 3 kHz, but threshold levels of 3 kHz are not
usually measured in Japan. Therefore, we considered
the average hearing thresholds of 0.25, 0.5, 1 and
2 kHz. The patients’ poorest hearing levels using a
four-frequency (0.25, 0.5, 1 and 2 kHz) pure tone
average were assessed before and after treatment
(short-term, 6—12 months; long-term, 18—24 months).
Hearing change was defined as: improved (gain of
more than 10 dB), unchanged (+10dB) or worse
(foss of more than 10 dB).

Resulis

Vertigo attacks

At 12 months after treatment, 3 patients (20 per cent)
showed complete control of vertigo, 7 (47 per cent)
showed substantial control and 2 (13 per cent) showed
limited control. Three patients (20 per cent) required
other treatment (Figure 1): one patient underwent trans-
mastoid endolymphatic sac surgery and afterwards
intratympanic gentamicin administration, and the other
two patients underwent intratympanic gentamicin
administration, which led to control of the vertigo.

At 24 months after treatment, 7 patients (47 per cent)
showed complete control of vertigo, 3 (20 per cent)
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1 A: Complete B: Substantial
@ C: Limited B D: Insignificant
B E: Worse [ F: Secondary treatment
FIG. 1

Control of vertigo attacks following tympanostomy tube placement: comparison of effectiveness at one and two years’ follow up.
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showed substantial control and 1 (7 per cent) showed
limited control (Figure 1). One patient required intra-
tympanic gentamicin administration at 15 months
after tympanostomy tube placement.

The percentage of patients who experienced com-
plete control of vertigo obviously increased after two
years when compared with the therapeutic effects
after one year (Figure 1). Of the seven patients with
complete control at the two-year evaluation, two
patients showed complete control, three patients
showed substantial control and two patients showed
limited control at one year.

Changes in hearing
At 12 months after treatment, hearing had improved in

2 patients (13.3 per cent), was unchanged in 8 (53.3 per

cent) and was worse in 2 (13.3 per cent) (Figure 2). At
24 months after treatment, hearing had improved in 3
patients (20 per cent), was unchanged in 7 (46.7 per
cent) and was worse in 1 (6.7 per cent) (Figure 2).
There were no obvious differences between the thera-
peutic effects at one and two years (Figure 2).

1vyear 2

Follow up
i

2 years 3

Tympanostomy tube loss
Four patients retained the tympanostomy tube for over

- two years. The tympanostomy tube fell out within two

years in eight of the patients. The tube loss occurred
between 6 months and 22 months after insertion (at 6
months in 1 patient, 13 months in 3, 15 months in 1,
18 months in 2 and 22 months in 1). In two patients,
vertigo attacks recurred; tube placement was performed
again and the vertigo subsided. Another six patients
with tube loss suffered no further vertigo attacks and
the tubes were not replaced. One patient had vertigo
after 2 years; he underwent intratympanic gentamicin
administration at 30 months after tube placement. The
other patients did not require more invasive surgical
therapy. Three of these patients had substantial
control of vertigo according to the criteria.

Discussion

The insertion of a tympanostomy tube as a treatment for
patients with Méniére’s disease was initially proposed
by Tumarkin, in 1966.* Tumarkin* and Lall® found
that the eustachian tube was often blocked in patients

£

!
60 80 100

Patients (%)

B Unchanged B Worse

FIG. 2

Changes in hearing level following tympanostomy tube placement: comparison of effectiveness at one and two years’ follow up. (Patients that
underwent secondary treatment were excluded.)

O Improved
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Therapeutic effect of tympanostomy tube placement on vertigo attacks: comparison with previous reports.

with Méniére’s disease. The conclusions were sup-
ported by the concept that endolymphatic hydrops in
Meéniére’s disease was correlated with eustachian tube
dysfunction. In 1975, Cinnamond® disputed this
concept by stating that eustachian tube dysfunction
was not a consistent feature of Méniére’s disease and
that the use of a grommet tube to alleviate symptoms
was futile. The therapy was also rejected by Hall and
Brackmann,” in 1977.

In 1988, Montandon ef al.' reported reintroducing
this treatment clinically; they treated 28 intractable
Méniére’s disease patients with tympanostomy tubes.
The findings showed improvement or a complete
remission of vertiginous attacks in 23 patients (82 per
cent). In 1998, Thomsen et al.” compared the effect
- of 2 surgical modalities in 29 intractable Méniére’s
disease patients: 15 patients underwent transmastoid
endolymphatic sac surgery and 14 underwent tympa-
nostomy tube placement. There were statistically sig-
nificant reductions in dizzy spells for patients in both
groups post-operatively, but there were no statistical
differences between the groups. Two of the patients
in the sac surgery group developed severe hearing
loss. The authors concluded that tympanostomy tube
placement should be the first choice of surgical treat-
ment for Méniere’s disease patients who have vertigin-
ous symptoms refractory to medical treatment.

Our results showed that tympanostomy tube place-
ment in the affected ear offered complete control of

vertigo in three patients and substantial control in
seven patients at one year, and complete control in
seven patients and substantial control in three patients
at two years. Our findings were similar to those of
other studies with respect to the control of vertigo at
two years after tube placement (Figure 3).">%°

We found that tympanostomy tube placement had
an insignificant effect on hearing, in agreement with
the literature (Figure 4). A total of five patients
(33.3 per cent) required more aggressive treatment
(transmastoid endolymphatic sac surgery or intratym-
panic gentamicin administration): three patients
required this treatment within one year, one patient
within one to two years, and one patient after more
than two years. In comparison with previous reports,
the proportion of patients whose hearing became
worse or who experienced an insignificant improve-
ment was smaller, and the proportion of patients with
complete, substantial or limited improvement in
hearing was larger.'***

Montandon et al.' reported a recurrence of vertigo

attacks in 15 (53.6%) patients whose tube became

obstructed or extruded; the attacks disappeared imme-
diately after the reinsertion of a tympanostomy tube.
Among our patients, there were eight whose tube
extruded in less than two years, and vertigo attacks
recurred in two of the eight patients. The number of
vertigo attacks was immediately reduced in these two
patients after the tympanostomy tube was replaced.
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FIG. 4

Therapeutic effect of tympanostomy tube placement on hearing change: comparison with previous reports. (Patients that underwent secondary
treatment were excluded.)

There was no recurrence of vertigo attacks in the other
six patients, even though the tympanic membrane was
closed. It is not clear whether the tympanostomy tube
placement was effective or not in these six patients.

The frequency of definitive episodes of vertigo in
Méniére’s disease has been reported to decrease over
time, and many individuals reach a steady-state phase
free of vertigo.'® Pickard'' described the natural
course of Méniére’s disease based on a series of 37
patients who received no treatment. Two of the patients
in this series had no further attacks following the first
consultation, 26 patients (70.3 per cent) ceased to
have any further attacks by the end of 12 months and
only 5 patients (13.5 per cent) were still suffering
from attacks at the end of 2 years. In our study, there
were 3 patients in whom the tympanostomy tubes
extruded within 6 to 18 months whose evaluation at
1 year showed limited or insignificant control of
vertigo. Nevertheless, the evaluation of these patients
at two years indicated complete control of vertigo,
and it is presumed that they were cured naturally
rather than by tube placement.

The exact pathophysiological explanation for the
effect of tympanostomy tube placement is still

unclear. Park et al.” investigated whether the reduction
in vertigo attacks following ventilation tube insertion
was the result of changes in vestibular function. They
examined vestibular-evoked potential and sinusoidal
harmonic acceleration test findings before and after
tympanostomy tube placement in 22 patients with
unilateral Méniere’s disease. They reported no effects
on saccule function or on lateral semicircular canal
function after the tube placement. The symptoms of
Méniere’s disease were believed to result from endo-
lymphatic hydrops.

Kimura and Hutta'? demonstrated that middle-ear
ventilation procedures significantly reduced experi-
mentally induced endolymphatic hydrops in guinea
pigs. The authors presumed that the inhibition of
hydrops was due to pressure release in the middle
ear, and oxygenation of the middle and inner ears.
According to our results, tympanostomy tube place-
ment seemed to be effective in reducing vertigo
attacks, but actually there were some patients who
showed no effects from the tympanostomy tube place-
ment. We cannot discount the possibility that some
patients attained complete control of vertigo as a
result of natural healing. On the other hand, there
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were some patients whose vertigo attacks were obvi-
ously reduced by tympanostomy tube placement.

This treatment is not effective in all those who suffer
from Méniére’s disease. Nevertheless, it is worthwhile
trying this technique in intractable Ménieére’s disease
patients because the treatment is less invasive than
other surgical procedures such as intratympanic genta-
micin administration and transmastoid endolymphatic
sac surgery, which also carry the risk of sensorineural
hearing loss. In order to use the Meniett device in
Japan, private personal importation is necessary and
the proceedings are complicated. Tympanostomy tube
placement might be an additional surgical option to
consider prior to using the Meniett device or undertak-
ing ablative therapy. Tympanostomy tube placement
might enable decisions regarding more invasive treat-
ments to be postponed. Tympanostomy tube placement
should be the first choice of surgical treatment for
Méniére’s disease patients, especially elderly patients
or those who do not want to undergo more invasive
treatments.
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Assessment of sleep disturbance using the Pittsburgh

Sleep Quality Index in patients with dizziness

Ujimoto Konomi, Mamoru Suzuki, Yasuo Ogawa, Koji Otsuka, Akira Hagiwara,
Tarou Inagaki, Shigeto Itani, Yu Saito
Department of Otolaryngology, Tokyo Medical University School of Medicine

This study was performed to determine the frequency and degree of sleep disturbance
in patients with dizziness using the Pittsburgh Sleep Quality Index, Japanese Version
(PSQI-)), and investigate the relationship between dizziness and sleep disturbance. Fifty-
two patients (20 male, 32 female) with a chief complaint of dizziness visited the dizziness
clinic of the Department of Otolaryngology, Tokyo Medical University, for 3 months in
2013. The patients’ age (average * standard deviation) was 54.4%17.0 years (range, 10-88
years). The average PSQI global score was 7.6 +4.2 points, which exceeds the 5.5—point
cut-off for insomnia. In total, 67.3% of patients scored >6 points, and 35.8% scored>9
points, indicating definite sleep disturbance. With respect to the demography of disease
groups, patients with Meniere’s disease scored an average of 7.9 points, those with auto-
nomic imbalance scored 8.8 points, and those with psychogenic dizziness scored 9.7
points; all of these diseases were associated with high PSQI scores. Patients with benign
paroxysmal positional vertigo and patients with no abnormal findings showed relatively low
scores (6.7 and 5.3 points, respectively). Patients with suspected sleep apnea syndrome,
restless leg syndrome, and parasomnias tended to show high scores (>10 points). A high
rate and high grade of sleep disturbance were confirmed in patients with dizziness, indicat-
ing that sleep quality affects several types of dizziness and vertigo. Understanding sleep
disorders is helpful for the diagnosis and treatment of dizziness and provides a new per-
spective on the etiology of dizziness.

Key words: Pittsburgh Sleep Quality Index, dizziness, vertigo,’ inner ear, Meniere’s dis-
ease, orthostatic dysregulation, sleep apnea syndrome
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