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A B S T R A C T 

Objectives: The purpose of this study was to access the contribution of vertigo/dizziness-related 
patients’ interview and examinations during short-term hospitalization in determining the accurate 
final diagnosis of vertigo/dizziness of unknown origin. 

Methods: We reviewed 1905 successive vertigo/dizziness patients at the Vertigo/Dizziness Center 
of Nara Medical University, who were introduced from general otolaryngologists at outpatient 
town clinic from May 2014 to April 2020. However, 244 patients were diagnosed with ver- 
tigo/dizziness of unknown origin (244/1905; 12.8%). Of these patients, 240 were hospitalized and 
underwent various examinations, including caloric test (C-test), video head impulse test (vHIT), 
vestibular evoked cervical myogenic potentials (cVEMP), subjective visual vertical (SVV), inner 
ear magnetic resonance imaging (ieMRI), Schellong test (S-test), and self-rating questionnaires 
of depression score (SDS). 

Results: According to the examination data, together with interviewed vertigo/dizziness charac- 
teristics and daily changeable nystagmus findings, the final diagnoses were as follows: benign 
paroxysmal positional vertigo (BPPV: 107/240; 44.6%), orthostatic dysregulation (OD: 56/240; 
23.3%), vestibular peripheral disease (VPD: 25/240; 10.4%), vestibular migraine (VM: 14/240; 
5.8%), Meniere’s disease (MD: 12/240; 5.0%), gravity perception disturbance (GPD: 10/240; 
4.2%), psychogenic vertigo (Psycho: 10/240; 4.2%), and unknown (Unknown: 6/240; 2.5%). 
Supporting factors of final diagnosis was seen in gender, evoked dizziness, and positional nys- 
tagmus as BPPV; in evoked dizziness, S-test, and hypertension as OD; in evoked dizziness, head 
shaking after nystagmus, C-test, and vHIT as VPD; in gender, headache, and S-test as VM; in 
ear fullness and ieMRI as MD; in gender, evoked dizziness, and SVV as GPD; and in SDS 

as Psycho. To sum up, the ratios of Unknown were significantly reduced by this short-term 

hospitalization (244/1905 → 6/240). 

Conclusions: The answer lists for vertigo/dizziness of unknown origin obtained in the present 
study may be helpful for future general otolaryngologists at outpatient town clinic to better attain 
an accurate final diagnosis. 

© 2020 Oto-Rhino-Laryngological Society of Japan Inc. Published by Elsevier B.V. All rights 
reserved. 
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. Introduction 

Lists of statistical surveys of vertigo/dizziness disease
how differences between outpatient Otolaryngology and
eurology clinics. Generally, benign paroxysmal positional
ertigo (BPPV) is the most common followed by Meniere’s
isease (MD), vestibular neuritis (VN), and sudden deaf-
ess with vertigo (SDV) at ENT departments [1–3] . However,
PPV is most common followed by VN, vestibular migraine

VM), and orthostatic dysregulation (OD) at the Department
f Neurology [4 , 5] . This discrepancy may be explained by pa-
ients with hearing disturbance such as MD and SDV choos-
ng to see ENT doctors rather than neurologists. Additionally,
0%-15% of patients are diagnosed with vertigo/dizziness of
nknown origin [1 –5] . 

At outpatient town clinics, general otolaryngologists of-
en diagnose vertigo/dizziness using limited time for patients’
nterview and limited otology/neurotology examinations, re-
ulting in higher diagnosis of vertigo/dizziness of unknown
rigin. Accurate diagnosis is essential for physicians to se-
ect an appropriate therapeutic strategy to promptly cure a
isease. In this study, we have focused on the contribution
f vertigo/dizziness-related patients’ interview and examina-
ions during short-term hospitalization in the accurate final
iagnosis of vertigo/dizziness of unknown origin. 

. Materials and methods 

This clinical study was registered with UMIN (identifica-
ion number: 000018399) and was approved by the Ethics
ommittee of Nara Medical University Hospital (identifica-

ion number: 0889). 

.1. Patients 

We reviewed 1905 successive vertigo/dizziness patients at
he Vertigo/Dizziness Center of Nara Medical University, who
ere introduced from general otolaryngologists at outpatient

own clinic from May 2014 to April 2020 ( Fig. 1 ). Most pa-
ients were definitely diagnosed with BPPV, MD, VN, SDV,
D, or VM in accordance with the diagnostic guideline of

he International Classification of Vestibular Disorder (ICVD)
n 2015 [6–10] . However, 244 patients were diagnosed with
ertigo/dizziness of unknown origin (244/1905; 12.8%) dur-
ng follow-ups at the outpatient clinic. Of these patients, 240
atients were hospitalized and underwent various examina-
ions, including caloric test (C-test), vestibular evoked cervi-
al myogenic potentials (cVEMP), subjective visual vertical
SVV), inner ear magnetic resonance imaging (ieMRI), Schel-
ong test (S-test), and self-rating questionnaires of depression
core (SDS). 

Among the 240 cases hospitalized for accurate final diag-
osis, 92 were males and 148 were females, with a mean age
f 52.5 ± 15.6 years. The average duration from the day of
nset to the day of hospitalization was 38.3 ± 20.2 months.
e determined the duration of vertigo/dizziness of unknown

rigin according to the patients’ history of subjective vertigi-
ous sensation; we were unable to accurately count the num-
er of vertigo attacks as symptoms included motion-evoked
oating sensation. 

.2. Evaluations 

.2.1. Otology/neurotology tests 
The C-test was used to assess lateral semicircular-canal

unction on both sides of the head as an alternative brief ver-
ion [11 , 12] . Cold water (20 °C; 20 mL) was injected into the
xternal auditory meatus over the course of 10 s in turn, and
he induced nystagmus was recorded with electronystagmog-
aphy (ENG). The test was performed in the dark, with the
atient’s eyes open. Based on the maximum slow-phase eye
elocity, CP in the c-test was classified as positive when the
NG response was ≤10 deg/s. 

In addition, the vHIT was used to assess the function of
he three semicircular canals, including the lateral one. Three-
imensional vHIT was performed to assess the vestibulo-
cular reflex (VOR) in the three semicircular canal planes
sing a lightweight video-oculography device (ICS Impulse;
N Otometrics, Taastrup, Denmark) with an integrated digi-

al high-speed camera designed for quantitative HIT testing.
xperienced otologists performed brief, abrupt, and unpre-
ictable head rotations on patients. At least 20 impulses with
eak velocity ranges of 100-250 s were collected from each
anal. Individual VOR gains were automatically calculated as
he ratio of the area under the entire eye-velocity response
ivided by the area under the entire head-velocity stimulus
sing the device software (OTOsuite vestibular software, ver-
ion 4.00, build 1286; GN Otometrics). It was assumed that
he normal VOR gains were 0.8 or more for horizontal canals.

e considered patients whose VOR gains were less than the
utoff to have CP. When catch-up saccades (CUS) with am-
litudes comparable to the amplitude of the head movements
ere detected simultaneously, CP in vHIT was classified as
ositive at the time of low gain with CUS [13] . cVEMP was
sed to assess saccule and inferior vestibular primary afferent
euron function. Electrodes were placed on the upper half
f each sternocleidomastoid muscle, with a reference elec-
rode placed on the lateral end of the upper sternum and a
round electrode placed on the nasion. During the recording
rocedure, the subjects were asked to lie in a supine posi-
ion and raise their heads to contract the sternocleidomastoid
uscle. For acoustic stimuli, air conducted at 500 Hz and

000 Hz STBs (125 dB SPL, rise/fall time = 1 ms, plateau
ime = 2 ms) was presented through headphones at a 5-Hz
timulation rate. The signals were amplified and bandpass fil-
ered (20-2000 Hz), and 100 responses were averaged. The
ime window for the recording was -20 to 80 ms. Two runs
ere performed for each ear to confirm data reproducibil-

ty. The first biphasic responses (p13-n23) produced by the
ternocleidomastoid muscle ipsilateral to the stimulated ear
ere assessed. To eliminate the effects of variations in mus-

le activity, the mean background amplitude was calculated
rom the mean rectified background activity during the 20
s prestimulus period. In the present study, the right-left or

eft-right ratios in the activity ≤0.5 were considered positive
14] . 
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Fig. 1. Flow chart of the case enrollment 
We examined 1905 successive vertigo/dizziness patients at the Vertigo/Dizziness Center in the Nara Medical University, who were introduced from general 
otolaryngologists at outpatient town clinic during May 2014 to April 2020. Most patients were definitely diagnosed with benign paroxysmal positional vertigo 
(BPPV), Meniere’s disease (MD), vestibular neuritis (VN), and sudden deafness with vertigo (SDV) in accordance with the diagnostic guideline of the 
International Classification of Vestibular Disorder (ICVD) in 2015. However, 244 patients were diagnosed as vertigo/dizziness with unknown origin during the 
follow-up process at the outpatient clinic. Two hundred and forty were enrolled to be hospitalized and underwent various kinds of vertigo/dizziness related 
examinations. 
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SVV was used to assess otolith organ function (i.e., the
ravity sensitivity functioning test) with the bucket method.
 clean, opaque, white, plastic bucket (38 cm deep, 23 cm
iameter) was converted to a test device by marking a 15 cm
lack line centered on the inner bottom and placing a protrac-
or on the outer bottom aligned with the marked inner line.
 small weight was hung from the center of the protractor.
he bucket was placed on its side on a table (29.5 × 25
m) atop a height-adjustable tripod to stabilize the bucket in
itch and yaw. In that position, when the bucket was rolled in
he clockwise and counterclockwise directions, the string and
eight rotated freely so that the investigator could read the
rotractor. Prior to testing, the height of tripod was adjusted
o that each subjects’ face fit easily into the bucket. All mea-
urements were taken by the examiner, monocularly, using the
xaminer’s dominant eye. Two test conditions were used in
andom order: vertical roll from the upper end of the line, and
ight and left roll of 0 °. Subjects were given three trials per
ondition. The starting point for each trial was selected ran-
omly and varied from 10-20 ° from the 0 ° line. Before each
rial, the subject was instructed to state when the line was
ertical while the examiner moved the bucket. In the present
tudy, the angle gaps outside of the range between -2.0 ° (left)
nd + 2.0 ° (right) were considered positive [15] . 

.2.2. Imaging tests 
Performing ieMRI at 4 h after intravenous administra-

ion of Gadolinium was previously reported to be useful for
H imaging [16] . In the present study, all patients under-
ent heavy T2-weighted MRI cisternography for an anatom-

cal reference of the total lymph fluid, heavy T2-weighted
hT2W) three-dimensional fluid-attenuated inversion recovery
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Table 1. Background and subjective symptoms of patients with vertigo/dizziness. 

Diagnosis BPPV OD VPD VM MD GPD Psycho Unknown Stat 

Number (n = 240) n = 107 n = 56 n = 25 n = 14 n = 12 n = 10 n = 10 n = 6 chi-square 
p-value 

M/F (male/female) 30 / 77 30 / 26 14 / 11 4 / 10 6 / 6 2 / 8 4 / 6 2 / 4 16.4 
0.022 

Age (yr) 56.2 ± 16.5 48.6 ± 24.1 52.8 ± 15.3 42.0 ± 12.9 43.5 ± 15.8 52.4 ± 12.7 34.8 ± 11.5 46.2 ± 16.7 N/A 

Duration (mo) 40.3 ± 21.2 38.0 ± 22.6 36.6 ± 18.8 22.5 ± 17.5 20.2 ± 20.0 42.1 ± 22.8 45.6 ± 16.7 42.2 ± 20.7 N/A 

Evoked dizziness 107 / 107 56 / 56 25 / 25 5 / 14 9 / 12 10 / 10 0 / 10 2 / 6 169.6 
0.00030 

Rotatory vertigo 10 / 107 0 / 56 0 / 25 10 / 14 4 / 12 0 / 10 0 / 10 0 / 6 15.1 
0.052 

Headache 12 / 107 16 / 56 0 / 25 14 / 14 2 / 12 1 / 10 1 / 10 1 / 6 72.5 
0.00047 

Ear fullness 4 / 107 2 / 56 0 / 25 0 / 14 8 / 12 0 / 10 0 / 10 1 / 6 81.6 
0.00064 

All the patients’ background and subjective symptoms are shown. 
BPPV: benign paroxysmal positional vertigo, OD: orthostatic dysregulation, VPD: vestibular peripheral disease, VM: vestibular migraine, MD: Meniere’s 
disease, GPD: gravity perception disturbance, Psycho: psychogenic vertigo, Unknown: unknown origin: Stat: statistical analysis, yr: years, mo: months. 
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equences with a 2250 ms inversion time for positive peri-
ymph images, and heavy T2-weighted three-dimensional in-
ersion recovery with a 2050 ms inversion time for positive
ndolymph images. After image acquisition, a hybrid image
f the reversed image of the positive endolymph signal and
he negative image of the positive perilymph signal after mo-
ion correction by subtracting the positive endolymph images
rom positive perilymph images were obtained. In this proto-
ol, pixels with a negative value were estimated as represent-
ng EH. 

Two otolaryngologists blinded to the clinical progress of
he patients evaluated the ieMRI findings. If their evaluations
iffered, a third otolaryngologist made the final decision. The
egree of EH was classified as none, mild, or significant, ac-
ording to criteria reported by Nakashima et al. [17] . When
valuating cochlear EH, we used one axial slice near the
odiolus. When evaluating vestibular EH, we used one ax-

al slice that displayed the maximum extent of the vestibule,
hile the ampulla of the semicircular canal was excluded

rom evaluation. 
Patients with no EH in the vestibule had a ratio of ≤1:3,

hose with mild EH had a ratio of 1:3-1:2, and those with
ignificant EH had a ratio > 1:2. In the present study, both
ild and significant EH were defined as ‘positive’. 

.2.3. Schellong tests 
Daily autonomic status can easily be measured in the clinic

sing the S-test to check the changes in blood pressure (BP)
r pulse rate (PR) as patients stand up from the supine posi-
ion. The positive range was defined as a systolic BP decrease
f > 21 mmHg and/or a PR increase of > 21 beats/min before
nd just after standing. 

.2.4. Depression tests 
Questionnaires included the SDS which consist of 10 pos-

tively and 10 negatively worded items that enquire about
epression symptoms. These scores were used to define cat-
gories of depression, as follows: not having significant de-
ression ( ≤40 points) or having significant depression ( ≥41
oints). Patients with SDS scores > 40 (possible range 20-80)
ere classified as having depression. The SDS has been trans-

ated into Japanese and the validity of the Japanese version
reviously confirmed [18] . 

.3. Diagnosis 

According to the detailed examination results, together
ith carefully interviewed vertigo/dizziness characteristics

nd daily changeable nystagmus findings during short-term
ospitalization, 240 patients with initial vertigo/dizziness of
nknown origin were eventually diagnosed with BPPV, OD,
PD, VM, MD, GPD, Psycho, and Unknown [6 –10] . In the
resent study, the most main vertigo/dizziness disease was
elected to make a diagnose, if two or more diseases were
verlapped. Therefore, in the present study, patients were di-
gnosed as VPD by at least one vestibular peripheral disorder
mong C-test, vHIT and cVEMP with no other obvious rea-
ons for vertigo/dizziness. Patients were diagnosed as GPD
y SVV abnormality with no other obvious reasons for ver-
igo/dizziness. All the Psycho patients had eventually SDS ab-
ormality with no other obvious reasons for vertigo/dizziness.
nknown was defined as patients with no abnormal exami-
ation results even after hospitalization. 

.4. Statistical analysis 

Chi-square tests (mxn then 2 × 2) were used to determine
ignificant differences between patient groups in terms of their
ackground information, such as gender, subjective symptoms
 Table 1 ), and examination/questionnaire data ( Table 2 ). 

All reported p-values were two-sided and those under 0.05
ere considered significant. All statistical analyses were per-

ormed through SPSS version 16.0 (SPSS Inc., Chicago, IL,
SA). 
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Table 2. Examination results during short-term hospitalization in patients with vertigo/dizziness. 

Diagnosis BPPV OD VPD VM MD GPD Psycho Unknown Stat 

Number (n = 240) n = 107 n = 56 n = 25 n = 14 n = 12 n = 10 n = 10 n = 6 chi-square 
p-value 

Nystagmus 40 / 107 5 / 56 11 / 25 0 / 14 2 / 12 0 / 10 0 / 10 0 / 6 35.8 
0.00080 

Abnormal C-test 14 / 107 2 / 56 8 / 25 0 / 14 2 / 12 0 / 10 0 / 10 0 / 6 20.5 
0.0046 

Abnormal vHIT 10 / 107 2 / 56 20 / 25 0 / 14 0 / 12 0 / 10 0 / 10 0 / 6 110.2 
0.00082 

Abnormal cVEMP 12 / 107 2 / 56 5 / 25 0 / 14 2 / 12 0 / 10 0 / 10 0 / 6 11.4 
0. 12 

Abnormal SVV 40 / 107 6 / 56 2 / 25 2 / 14 2 / 12 10 / 10 0 / 10 0 / 6 48.4 
0.00029 

Abnormal ieMRI 4 / 107 0 / 56 1 / 25 0 / 14 11 / 12 0 / 10 0 / 10 0 / 6 149.2 
0.00059 

Abnormal S-test 34 / 107 54 / 56 5 / 25 9 / 14 3 / 12 1 / 10 0 / 10 0 / 6 97.8 
0.00031 

Hypertension 22 / 107 42 / 56 1 / 25 0 / 14 1 / 12 0 / 10 0 / 10 0 / 6 91.5 
0.00061 

SDS score 35 / 107 18 / 56 2 / 25 2 / 14 2 / 12 2 / 10 10 / 10 0 / 6 35.6 
0.00088 

Exam data presented as ratios ( + ) of the number of each disease outside the normal range of the examinations and questionnaires. 
BPPV: benign paroxysmal positional vertigo, OD: orthostatic dysregulation, VPD: vestibular peripheral disease, VM: vestibular migraine, MD: Meniere’s 
disease, GPD: gravity perception disturbance, Psycho: psychogenic vertigo, Unknown: unknown origin: Stat: statistical analysis, C-test: caloric test, vHIT: 
video head impulse test, cVEMP: vestibular evoked cervical myogenic potentials, SVV: subjective visual vertical, ieMRI: inner ear magnetic resonance imaging, 
S-test: Schellong test, SDS: self-rating questionnaires of depression score. 
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. Results 

According to the examination data, together with inter-
iewed vertigo/dizziness characteristics and daily changeable
ystagmus findings, the final diagnosis were as follows: BPPV
107/240; 44.6%), OD (56/240; 23.3%), vestibular periph-
ral disease (VPD) (25/240; 10.4%), VM (14/240; 5.8%),
D (12/240; 5.0%), gravity perception disturbance (GPD)

10/240; 4.2%), psychogenic vertigo (Psycho) (10/240; 4.2%),
nd unknown origin (Unknown) (6/240; 2.5%). All the per-
entages added up to just 100.0%, because the most main
ertigo/dizziness disease was selected to make a diagnose. 

All patients’ backgrounds and subjective symptoms are
hown in Table 1 . Otology/neurotology exam data of ieMRI,
-test, and SDS score were presented as ratios ( + ) of the
umber of each disease outside the normal range of exam-
nations and questionnaires in Table 2 . OD was diagnosed

ainly by S-test abnormality along with dizzy symptoms dur-
ng long-term standing and/or walking in their daily life. SVV
bnormality was required for GPD diagnosis and SDS ab-
ormality was essential for Psycho diagnosis. There were no
bnormal findings in the present exams in Unknown. The
easons why these 240 patients were originally diagnosed as
nknown at outpatient clinics were considered in Discussion.
The BPPV ratio ( + ) data were as follows: fe-

ale/total = 72.0% (77/107), evoked dizziness = 100.0%
107/107), rotatory vertigo = 9.3% (10/107),
eadache = 11.2% (12/107), ear fullness = 3.7% (4/107),
ystagmus = 37.4% (40/107), C-test = 13.1% (14/107),
HIT = 9.3% (10/107), cVEMP = 11.2% (12/107),
VV = 37.4% (40/107), ieMRI = 3.7% (4/107), S-

est = 31.8% (34/107), hypertension = 20.6% (22/107),
nd SDS = 32.7% (35/107). The OD ratio ( + ) data, fe-
ale/total = 46.4% (26/56), evoked dizziness = 100.0%
56/56), rotatory vertigo = 0.0% (0/56), headache = 28.6%
16/56), ear fullness = 3.6% (2/56), nystagmus = 8.9%
5/56), C-test = 3.6% (2/56), vHIT = 3.6% (2/56),
VEMP = 3.6% (2/56), SVV = 10.7% (6/56), ieMRI = 0.0%
0/56), S-test = 96.4% (54/56), hypertension = 75.0%
42/56), and SDS = 32.1% (18/56). The VPD ratio ( + ) data,
emale/total = 44.0% (11/25), evoked dizziness = 100.0%
25/25), rotatory vertigo = 0.0% (0/25), headache = 0.0%
0/25), ear fullness = 0.0% (0/25), nystagmus = 44.0%
11/25), C-test = 32.0% (8/25), vHIT = 80.0% (20/25),
VEMP = 20.0% (5/25), SVV = 8.0% (2/25), ieMRI = 4.0%
1/25), S-test = 20.0% (5/25), hypertension = 4.0% (1/25),
nd SDS = 8.0% (2/25). The VM ratio ( + ) data, fe-
ale/total = 71.4% (10/14), evoked dizziness = 35.7%

5/14), rotatory vertigo = 71.4% (10/14), headache = 100.0%
14/14), ear fullness = 0.0% (0/14), nystagmus = 0.0%
0/14), C-test = 0.0% (0/14), vHIT = 0.0% (0/14),
VEMP = 0.0% (0/14), SVV = 14.3% (2/14), ieMRI = 0.0%
0/14), S-test = 64.3% (9/14), hypertension = 0.0% (0/14),
nd SDS = 14.3% (2/14). The MD ratio ( + ) data, fe-
ale/total = 50.0% (6/12), evoked dizziness = 75.0% (9/12),

otatory vertigo = 33.3% (4/12), headache = 16.7% (2/12),
ar fullness = 66.7% (8/12), nystagmus = 16.7% (2/12), C-
est = 16.7% (2/12), vHIT = 0.0% (0/12), cVEMP = 16.7%
2/12), SVV = 16.7% (2/12), ieMRI = 91.7% (11/12),
-test = 25.0% (3/12), hypertension = 8.3% (1/12), and
DS = 16.7% (2/12). In GPD, female/total = 80.0% (8/10),
voked dizziness = 100.0% (10/10), rotatory vertigo = 0.0%
0/10), headache = 10.0% (1/10), ear fullness = 0.0%
0/10), nystagmus = 0.0% (0/10), C-test = 0.0% (0/10),
HIT = 0.0% (0/10), cVEMP = 0.0% (0/10), SVV = 100.0%
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10/10), ieMRI = 0.0% (0/10), S-test = 10.0% (1/10), hy-
ertension = 0.0% (0/10), and SDS = 20.0% (2/10).
he Psycho ratio ( + ) data, female/total = 60.0% (6/10),
voked dizziness = 0.0% (0/10), rotatory vertigo = 0.0%
0/10), headache = 10.0% (1/10), ear fullness = 0.0%
0/10), nystagmus = 0.0% (0/10), C-test = 0.0% (0/10),
HIT = 0.0% (0/10), cVEMP = 0.0% (0/10), SVV = 0.0%
0/10), ieMRI = 0.0% (0/10), S-test = 0.0% (0/10), hy-
ertension = 0.0% (0/10), and SDS = 100.0% (10/10).
n Unknown, female/total = 66.7% (4/6), evoked dizzi-
ess = 33.3% (2/6), rotatory vertigo = 0.0% (0/6),
eadache = 16.7% (1/6), ear fullness = 16.7% (1/6), nystag-
us = 0.0% (0/6), C-test = 0.0% (0/6), vHIT = 0.0% (0/6),

VEMP = 0.0% (0/6), SVV = 0.0% (0/6), ieMRI = 0.0%
0/6), S-test = 0.0% (0/6), hypertension = 0.0% (0/6), and
DS = 0.0% (0/6). 

According to the statistical analysis shown in Table 1 and
able 2 , supportive factors for final diagnosis was seen

n gender (female: chi-square = 16.4, p = 0.022), evoked
izziness (positive: chi-square = 169.6, p = 0.00030), and po-
itional/positioning nystagmus (positive: chi-square = 35.8,
 = 0.00080) as BPPV; in evoked dizziness (positive:
hi-square = 169.6, p = 0.00030), S-test (positive: chi-
quare = 97.8, p = 0.00031), and hypertension (positive:
hi-square = 91.5, p = 0.00061) as OD; in evoked dizziness
positive: chi-square = 169.6, p = 0.00030), head shaking
fter nystagmus (positive: chi-square = 35.8, p = 0.00080),
-test (positive: chi-square = 20.5, p = 0.0046) and vHIT

positive: chi-square = 110.2, p = 0.00082) as VPD; in
ender (female: chi-square = 16.4, p = 0.022), headache
positive: chi-square = 72.5, p = 0.00047) and S-test
positive: chi-square = 97.8, p = 0.00031) as VM; in ear
ullness (positive: chi-square = 81.6, p = 0.00064) and
eMRI (positive: chi-square = 149.2, p = 0.00059) as MD,
n gender (female: chi-square = 16.4, p = 0.022), evoked
izziness (positive: chi-square = 169.6, p = 0.00030), and
VV (positive: chi-square = 48.4, p = 0.00029) as GPD; and

n SDS (high: chi-square = 35.6, p = 0.00088) as Psycho. 
To sum up, the ratios of Unknown were significantly re-

uced by this short-term hospitalization from 244/1905 to
/240 (chi-square = 22.0, p = 0.00027). 

. Discussion 

It is sometimes hard for general otolaryngologists espe-
ially at outpatient town clinic to accurately diagnose ver-
igo/dizziness because of limited time for patients’ interview
nd limited feasible examinations. Generally, 10%-15% of
ertigo/dizziness is of unknown origin, regardless of charac-
eristics of facilities [1 –5] . Through short-term hospitalization
ith various vertigo/dizziness examinations, 240 patients with

nitial vertigo/dizziness of unknown origin were finally diag-
osed with BPPV (44.6%), OD (23.3%), VPD (10.4%), VM
5.8%), MD (5.0%), GPD (4.2%), Psycho (4.2%), and Un-
nown (2.5%). Thus, the ratio of unknow origin could be sig-
ificantly reduced after this short-term hospitalization. Herein,
e have discussed the implications of unknown origin diag-
osis and the beneficial effects of an accurate final diagnosis
n each disease. 

In patients with BPPV, the intensity of vertigo/dizziness
nd nystagmus is affected by the number of detached otolith
nd head movement [19 , 20] . Therefore, a substantial number
f patients with BPPV will not exhibit typical symptoms or
ndings during examination and testing [2 , 21] . Factors such
s advanced age, the female sex, and an intractable evoked
oating sensation should lead us to ask whether BPPV is the
ause of vertigo/dizziness. A therapeutic diagnosis of BPPV
an be made when positional/positioning nystagmus is re-
eatedly detected in nystagmus tests and the symptoms are
elieved by introducing head elevation sleeping [22 , 23] . 

In patients with OD, it is not always possible to measure
lood pressure during busy periods at the outpatient care of
he Vertigo/Dizziness Center. In addition, many patients do
ot undergo the S-test, which involves moving from a supine
osition to standing. Additionally, patients with OD may have
 negative S-test depending on their physical condition during
he examination. OD tends to occur in young women, how-
ver, it should be noted that it is often seen in middle-aged
nd elderly patients with hypertension who are taking antihy-
ertensive agents. Cerebral anemia, which may occur when
he head is kept elevated for a long time, can manifest as
n evoked floating sensation that is difficult to cure. When
iagnosing OD, it is important not only to measure the blood
ressure but also to frequently check fluctuations. As 30% of
atients also present with BPPV, it is important to understand
hether OD or BPPV is the main pathology involved in the
ertigo/dizziness. An autonomic nerve activator is often the
rst treatment to be considered, but as in patients with BPPV,

ntroducing head elevation sleeping is often effective [24] . 
With regard to patients with VPD, patients with sudden

earing loss with vestibular neuritis and vertigo/dizziness
hose rotatory vertigo persists for several days, are rec-
mmended to rest, though motion-evoked vertigo/dizziness
ay persist afterward. However, such characteristic ver-

igo/dizziness episodes are rare, which increases the difficulty
f diagnosing patients with VPD. Poor vestibular compen-
ation is an after effect of a unilateral or bilateral periph-
ral vestibular disorder and is suspected to cause an evoked
oating sensation that is difficult to cure [25] . Lateral semi-
ircular canal disorders often exhibit abnormalities such as
ead shaking after nystagmus, however, detecting abnormal
ystagmus may be difficult in vertical semicircular canal and
tolithic organ disorders. If abnormalities cannot be detected
n a simple nystagmus test, a more detailed examination of
eripheral vestibular function should be conducted using the
-test, vHIT, and VEMP. The treatment consists of vestibular

ehabilitation to promote vestibular compensation [26] . 
Both patients with VM and MD, involve episodes of rota-

ory vertigo that last several hours, which may make it rela-
ively easy to suspect the disease. However, if headache symp-
oms associated with vertigo/dizziness episodes in VM or the
ochlear symptoms associated with vertigo/dizziness episodes
n MD are vague, and if the patient complains not of rota-
ory vertigo but of floating sensations, it may be difficult to
each a definitive diagnosis [3] . Along with stronger ques-
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ioning about the headaches that accompany vertigo/dizziness
pisodes in VM, the female sex, a tendency to low blood
ressure, and a positive S-test may serve as a reference [27] .
s with stronger questioning on the cochlear symptoms that

ccompany vertigo/dizziness episodes in MD, it may be help-
ul to reference tests that estimate internal lymphedema, such
s contrast-enhanced ieMRI, electrocochleogram, and glyc-
rol testing. Treatment can be performed if these conditions
re suspected. A therapeutic diagnosis of VM can be made if
nti-migraine agents are effective, and of MD if diuretics are
ffective [27 , 28] . 

The disease concept of GPD was proposed by Wada et al.
s a condition involving an issue somewhere in the gravity
ensory system from the periphery to the center [29] . Many
omen who complain of persistent floating sensations with-
ut clear nystagmus only exhibit abnormal SVV test results,
ith all other tests being within the normal ranges. The treat-
ent is vestibular rehabilitation to rectify problems in the

ravity sensory system [22 , 23] . Another possibility is that an
cute disturbance of gravity sensitivity due to BPPV or an
tolithic organ disorder can manifest as chronic aftereffects
n the gravity sensory system. More data needs to be accu-
ulated on this topic. 
Psycho is a diagnosis made only if no organic disorder

ausing vertigo/dizziness is detected and positive responses
re given in a neuropsychiatric questionnaire. Persistent
ostural-perceptual dizziness, which has recently attracted
ttention as PPPD, is thought to fall under Psycho; however,
t can be accompanied by other vertigo and equilibrium
isorders. In particular, it is induced by visual stimuli which
auses non-specific vertigo/dizziness symptoms [30] . 

With regard to patients with unknown origin no abnormal-
ties are exhibited in any ontological tests, neuro-ontological
ests, imaging tests, autonomic nervous system tests, or ques-
ionnaires. While it may include undefined novel forms of ver-
igo/dizziness, there is a possibility they are due to BPPV or
D that by chance were tested in the remission stage [22 , 23] .

t may further be due to testing in the early stages of a known
ertigo/dizziness disorder before abnormal test results appear.
nknown cases should be followed up at regular intervals. 
There are at least three limitations of this study. The first is

hat cVEMP was appropriately performed to check right-left
ifferences to evaluate unilateral otolith dysfunction. How-
ver, in our facility, bilateral otolith disorder may not be
icked up by quantitative values of cVEMP. The second is
hat PPPD was not focused as diagnostic category in the
resent study, since PPPD is diagnosed mainly by subjective
ndings and easily overlapped with other vertigo/dizziness
iseases [30] . We would like to discuss the diagnostic issues
f chronic vertigo/dizziness together with PPPD in the later
ommunication. The third is that the diagnosis of chronic ver-
igo/dizziness depends on how close to the target patients’ in-
erview is to their past history and how detailed the outpatient
linic’s facility for examinations are. This means that there is
 large variety by the quality of diagnostic ability for chronic
ertigo/dizziness in outpatient clinic. We did not understand
ll these clinics around our university hospital. However, it
ould be said that careful patients’ interview and feasible otol-
gy/neurotology examinations significantly reduce the ratios
f Unknown. 

Of course, most physicians especially with ver-
igo/dizziness specialty can diagnose patients accurately
ccording to the diagnostic guideline of the ICVD [6 –10] .
e believe that this study may provide helpful information

f disease statistics among patients defined as Unknown,
hen patients’ past history and/or a clinical exam facil-

ty are inadequate. Thus, using this helpful information,
eneral otolaryngologists at outpatient town clinic may
etermine whether to treat their patients through therapeutic
iagnosis or refer them to another hospital for extensive
tology/neurotology exams. 

. Conclusion 

General otolaryngologists at outpatient town clinic have
 tendency to make diagnosis as Unknown easily due to
imited time to interview with their patients under inadequate
xam facilities. Accurate diagnosis is essential for doctors to
elect an appropriate therapeutic strategy to promptly cure a
isease. Otology/neurotology examinations, inner ear MRI,
nd scoring questionnaires may contribute to the accurate
iagnosis of vertigo/dizziness patients with unknown origin.
nswering lists (i.e. disease statistics) for vertigo/dizziness of
nknown origin obtained in the present study may be helpful
or these general otolaryngologists to access the accurate
nal diagnosis. 
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