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ABSTRACT:   INTRODUCTION: Dizziness is the second most frequent symptom that makes patients seek specialist help. Effective 
solving of dizziness symptoms requires cooperation of various medical specialists. The goal was to analyze the data 
from a database of patients with vertigo examined at the Hearing and Balance Disorder Centre in Ostrava, to identify 
the factors differentiating between groups of patients diagnosed with central and peripheral vestibular syndromes. 

  METHODS: Retrospective study that was carried out from October 2012 to February 2013. The data was gathered from 
documentation of all vertiginous patients who were examined by an otoneurologist.

  RESULTS: There were statistically significant differences between the two groups with regard to the presence of hy-
pertension and mild obesity, impaired hearing and otitis media, stabilometric testing.

  CONCLUSIONS: There were statistically significant differences between two groups with central and peripheral ves-
tibular syndromes with regard to the frequency of occurrence of hypertension, impaired hearing, otitis media, mild 
obesity, and balance disturbances. There was no statistically significant difference with respect to other observed fac-
tors. These results support the need for multidisciplinary approach to patients with vertigo.
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INTRODUCTION 

Dizziness is a frequent symptom of various disorders in gene-
ral population. In general, dizziness is the second most frequ-
ent symptom immediately after headaches that make patients 
seek specialist consultation. Effective treatment of conditions 
associated with dizziness requires cooperation of different 
branches of medicine. The multidisciplinary team concentra-
tes on the pathology of the disorder, functional limitations and 
the resulting disability. Team members from various medical 
and non-medical fields (especially otoneurology, neurology, in-
ternal medicine, ophthalmology, traumatology, geriatrics, and 
physiotherapy) share information related to individual factors 
contributing to patient’s condition. The process is coordinated 
by an otoneurologist, who uses their contributions to deter-
mine the final diagnosis and the direction of treatment. Vesti-
bular disorder is corrected with the help of physiotherapists 

through learning how to control postural functions, vestibular 
rehabilitation, ergonomic measures, education, etc. 

MATERIALS AND METHODS 

The survey was conducted as a retrospective study from October 
2012 to February 2013 at the Hearing and Balance Disorder Cen-
tre in Ostrava – Poruba. The  data was obtained from a medical 
database of the Hearing and Balance Disorder Centre in Ostrava 
– Poruba. Information was gathered from the documentation 
of all patients examined by an otoneurologist due to vertigo. 

Surveyed Set
This retrospective study included 675 patients with vertigo, 218 
men (32.3 %) and 457 women (67.7 %). The age of the patients 
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ranged from 16 to 88 years, mean age was 56.8 ± 14.4 years. The 
group of patients diagnosed with central vestibular syndrome 
(“CVS”) included 240 persons, 126 of whom (52.5 %) had pure 
CVS, 50 individuals (20.8 %) had a cervicogenic component, 
and in 64 persons (26.7 %) the cause was mixed. The group of 
patients diagnosed with peripheral vestibular syndrome (“PVS”) 
included 248 subjects - 118 (47.6 %) with pure PVS, 68 indivi-
duals (27.4) had PVS with a cervicogenic component, and in 62 
subjects (25 %) the cause of their problems was a combination 
of various pathologies. Figure 1 shows the breakdown of gro-
ups into age categories. The biggest age category is that from 
50 to 60 years of age. 

Observed Figures
The basic data from medical history (diagnosis, gender, age), pre-
sence of modifiable risk factors in medical history (excessive noise 
at work, smoking, hypertension, BMI), injuries and musculoskeletal 
problems affecting head and spine area (head injuries, spinal inju-
ries, concussion, loss of consciousness, headaches, cervical spine 
pain), ear symptoms (impaired hearing, otitis media, blocked ear, 
ear pain, pressure in the ears, tinnitus) were gathered. The results 
of stabilometric test were also recorded - we evaluated the standing 
position in four different settings: standing on a hard mat with 
eyes open, standing on a hard mat with eyes closed, standing on a 
soft mat with eyes open, standing on a soft mat with eyes closed. 
Results were evaluated using the following descriptions: positive 
finding – within broader standard – within standard. 

RESULTS 

The frequency of occurrence of injuries and locomotor problems in 
the head and spine area is summarized in Table 1. No statistically 
significant differences between these two groups were identified. 

Injuries and locomotor system disorders affecting the head 
and spine area

The frequency of occurrence of modifiable risk factors is sum-
marized in Tables 1 and 2. A statistically significant difference 
between the two study groups was found with regard to the fre-
quency of occurrence of hypertension. This symptom occurred 
more often in the CVS group. 

Modifiable Risk Factors
The subjects were divided into 6 categories according to the 
BMI: underweight, ideal weight, slightly overweight, slight 
obesity, moderate obesity and morbid obesity (see Table 3). 
A statistically significant difference between the two groups 

Fig. 1. Study group divided according to age

Tab. I. Injuries and Problems with the Locomotive System in the Head and Spine Area

CENTRAL 
VESTIBULAR 
SYNDROME

PERIPHERAL 
VESTIBULAR 
SYNDROME

Frequency of 
Occurrence n % n % Critical Value

Head injury 36 15.0 41 16.5 -0.46

Spine injury 22 9.2 15 6.0 0.30

Unconsciousness 35 14.6 26 10.5 0.37

Brain concussion 26 10.8 30 12.1 -0.44

Headache 164 68.3 159 64.1 0.99

Cervical spine pain 140 58.3 139 56.0 0.51

Tab. II. Controllable Risk Factors

CENTRAL 
VESTIBULAR 
SYNDROME

PERIPHERAL 
VESTIBULAR 
SYNDROME

Frequency of Occurrence n % n % Critical 
Value

Higher noise at work 87 36.3 79 31.9 1.02

Smoking 90 37.5 106 42.7 -1.18

Hypertension 135 56.3 113 45.6 2.36*
Legend: * p value < 0.05 

Tab. III. Division of Sets by BMI

Central 
Vestibular 
Syndrome

Peripheral 
Vestibular 
Syndrome

Frequency of Occurrence n % n % Critical Value

Underweight < 18.5 0 0.0 0 0.0 0

Ideal weight 18.5 < 25 65 27.1 76 30.6 -0.87

Overweight 25 < 30 98 40.8 115 46.4 -1.23

Slight obesity 30 < 35 51 21.3 34 13.7 2.20*

Moderate obesity 35 < 40 9 3.8 13 5.2 -0.79

Morbid obesity > 40 3 1.3 4 1.6 -0.34
Legend: * p value < 0.05 



WWW.OTOLARYNGOLOGYPL.COM36

original article

was found only with regard to the slight obesity category, 
which was more frequent in the CVS group. 

Division according to BMI
The frequency of occurrence of hearing disorders and ear pro-
blems is specified in Table 4. A statistically significant differen-
ce between the two groups was found with regard to impaired 
hearing, occurring more often in the CVS group. On the other 
hand, a statistically significant occurrence of otitis media was 
found in the PVS group.

Hearing Disorders and Ear Problems
In stabilometric examination of standing on a hard mat with 
eyes open and closed and on a soft mat with eyes open and 
closed,  statistically significant differences between the two 
groups were found in the “severe balance disorder” (positive 
finding) and “standard” categories. There was no statistically 
significant difference between the two groups with regard to 
the “broader standard” category. Severe balance disorder oc-
curred more often in patients with CVS, whereas there were 
more patients with PVS without a balance disorder (see Table 5). 

Results of Stabilometric Examination

DISCUSSION

The purpose of our work was to analyze the data from the data-
base of patients with vertigo examined at the Hearing and Ba-
lance Disorder Centre in Ostrava – Poruba. It is a specialized, 
outpatient-type facility where patients from the Moravian-Sile-
sian Region with such kind of disorder are examined by otoneu-
rologists. We attempted to identify the prevalence of individual 
factors that could potentially impact these disorders. We inve-
stigated the factors differentiating between patients with cen-
tral and peripheral vertigo. Our intention was to help obtain a 
better picture of these two types of syndromes. We compared 
the results with the findings of other authors, who have dealt 
with this topic [4,7,9] 

The average age in the whole group of patients with vertigo 
was 56.8 years. In comparison to other authors, the mean age 
in our study group was higher. Some surveys [7] also included 
pediatric patients. The average age in the Wilhemsen survey 
[4] of adult patients was 50 years. 

The age distribution in our study group  was similar to that 
reported by Isaradisaikul [7] The most numerous category 
ranged from 50 to 60 years of age: 27.6 % in our study and 27.4 

% in the other study [7].  The only difference found by Isara-
disaikul compared with our study [7] was in the 40–50 years 
category (23.6 %) that ranked second and the 60–70 years 
category (14.7 %), which ranked third. In our study the ran-
king was reversed: the 60–70 years category (19.6 %) ranked 
second and the 40–50 years category (17.8 %) ranked third. 
The ranking of other age categories was identical. 

When the group was divided according to etiology, 126 pa-
tients represented pure CVS (18.7 %) and 118 patients had 
pure PVS (17.8 %). A cervicogenic cause was diagnosed in 
104 patients (15.4 %), multifactorial cause in 158 patients 
(23.4 %) and a mixed cause in 169 patients (25 %). Yin Min et 
al. (2009) identified 17.2 % of patients with CVS and 33.8 % 
of patients with PVS in his study group. He did not find any 
cases of cervicogenic background in his study. He did not 
find other etiologies from our study group. Representation 
of CVS of both studies is similar. Isaradisaikul et al. [7] com-
pared five extensive epidemiologic studies. PVS occurrence 
in these studies ranged from 57.5 % to 82.2 % of the entire 
group of patients. CVS occurrence in these studies ranged 
from 0.7 % to 13.7 %. He concluded that the low occurrence 
of CVS is due to the fact that multidisciplinary clinics exami-
ning patients with vertigo note a much higher percentage of 
patients with CVS thanks to multidisciplinary cooperation. 

We found a small number of studies [3, 8] that evaluate the 
presence of certain symptoms in medical history, particularly 
cardiovascular diseases, hormonal dysfunction, mental disor-
ders or diabetes [3, 8, 9]. We are not aware of any studies com-
paring the occurrence of symptoms between CVS and PVS. 

When investigating the occurrence of symptoms in medical 
history relating to injuries and disorders in the head and 

Tab. IV. Hearing Disorders and Ear Problems

Central 
Vestibular 
Syndrome

Peripheral 
Vestibular 
Syndrome

Frequency of Occurrence n % n % Critical Value

Impaired hearing 121 50.4 98 39.5 2.42*

Otitis media 68 28.3 96 38.7 -2.43*

Blocked ear 51 21.3 60 24.2 -0.78

Hypersensitiveness to 
noise 

16 6.7 17 6.9 -0.08

Earache 30 12.5 29 11.7 0.27

Pressure in ear 18 7.5 22 8.9 -0.55

Tinnitus 153 63.8 165 66.5 -0.64
Legend: * p value < 0.05 
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ferences between CVS and PVS with respect to the oc-
currence of higher noise levels at work and smoking. It is 
necessary to mention the high proportion of these factors:  
34 % of patients from both groups work in conditions where 
they are exposed to elevated noise levels. We did not find this 
factor investigated in any study. As much as 40.2 % of patients 
in both groups were smokers. Agrawal et al. [9] noted a simi-
larly high percentage of smokers in the group of patients with 
vestibular dysfunction. In our opinion, these two risk factors 
can be associated with development of vertigo. 

Hypertension was found in 50.8 % of patients from both groups. 
This result is similar to that of Agrawal et al. [9] and Esparza 
et al. [2], which indicated that patients with hypertension had 
a higher incidence of vertigo than patients without hyperten-
sion. We found a statistically significant difference between 
the CVS and PVS groups with hypertension. Hypertension 
coexisted more frequently with CVS. We did not find any pu-
blications in the available databases dealing with the issue of 
higher blood pressure among patients with CVS compared to 
PVS. Chávez-Delgado et al. [6] ascertained that age, duration 
of symptoms and the number of chronic systemic diseases (hy-
pertension, diabetes, dyslipidemia) contribute to the develop-
ment of cochleovestibular disorders. 

spine area, we did not find statistically significant differences 
between CVS and PVS. Head injuries, spine injuries, brain 
concussion and loss of consciousness were identified in medi-
cal histories of patients from both groups with roughly similar 
distributions. The least numerous category was the history of 
spine injuries, which occurred in 6.7 % of cases in both study 
groups. The largest category was the history of head injuries - 
15.8 % of cases in both groups. In the world literature authors 
evaluated only head injuries. This factor was significantly less 
common, 5.5 % of cases, in the study by Agus et al. [8]

On the other hand, headache and cervical spine pain were found 
quite frequently, amounting to, respectively, 66.2 % and 57.2 % of 
patients from both groups. Wilhelsmsen et al. [4] found cervical 
spine pain in 61 % of patients from their study group. These figures 
support the opinion of Shumway-Cook [1], who stated that such 
symptoms might develop secondary to vertigo. Secondary symp-
toms overshadow the primary symptoms of vertigo and impede 
the process of vestibular compensation. Therefore, it is deemed 
appropriate for these patients to undergo vestibular rehabilitation 
for adjustment of compensation strategies. 

We also focused on modifiable risk factors in medi-
cal history. We failed to find statistically significant dif-

Tab. V. Results of Stabilometric Examination

CENTRAL VESTIBULAR SYNDROME PERIPHERAL VESTIBULAR SYNDROME

Examination 11 n % n % Critical Value

Positive 72 30.0 46 18.5 2.95*

Within broader standard 32 13.3 30 12.1 0.41

Within standard 135 56.3 170 68.5 -2.81*

Examination 22 n % n % Critical Value

Positive 125 52.1 95 38.3 2.75*

Within broader standard 23 9.6 27 10.9 -0.47

Within standard 91 37.9 124 50.0 -2.69*

Examination 33 n % n % Critical Value

Positive 89 37.1 56 22.6 3.50*

Within broader standard 26 10.8 22 8.9 0.73

Within standard 124 51.7 168 67.7 -3.62*

Examination 44 n % n % Critical Value

Positive 169 70.4 147 59.3 2.48*

Within broader standard 27 11.3 28 11.3 -0.01

Within standard 44 18.3 71 28.6 -2.68*

Legend: * p value < 0.05, 1 Examination of standing on a hard mat with eyes open;  
2 Examination of standing on a hard mat with eyes closed; 3 Examination of standing on a soft mat with eyes open; 4 Examination of standing on a soft mat with eyes 
closed. 
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ding is consistent with our experience. 

Results of our evaluation on the stabilometric platform sho-
wed statistically significant differences between CVS and PVS. 
We found the same trend in all 4 types of measurements. Pa-
tients with CVS always yielded more positive results. The gro-
ups did not differ with respect to the results within the broader 
standard. There were significantly more patients with PVS the 
standard group. In 1998 Lejska obtained similar results. Follo-
wing evaluation of measurements in the CVS group, he ascer-
tained that these patients suffered from balance disorders with 
both open and closed eyes. Moreover, the directional tendency 
of deviation could not be identified in those patients, as they had 
a different character in each measurement. 

CONCLUSIONS

Incidence of injuries and disorders of the locomotor system was 
almost identical in CVS and PVS. Symptoms frequently found 
in patients with vertigo included headache and cervical spine 
pain. Approximately one third of individuals (34 %) from both 
groups were exposed to excessive noise at work. Smoking was 
found more often in medical history of patients with PVS than 
those with CVS. Approximately a half of patients with CVS and 
PVS suffer from hypertension. Hypertension was more common 
in CVS than PVS. Persons with CVS were more often characte-
rized by slight obesity. Persons with CVS more often reported 
impaired hearing. The groups were also different with regard 
to the occurrence of otitis media, as this symptom was more 
common in the group of patients with PVS. We also ascerta-
ined that dizziness was often associated with tinnitus. Tinni-
tus, as a complication of vertigo, occurred in an insignificantly 
higher percentage in patients with PVS. CVS was characterized 
by stronger tendency toward balance disorders than PVS. The 
results corroborate the need for multidisciplinary approach to 
patients with vertigo. 

When comparing the BMI in both groups, we found a sta-
tistically significant difference in the slight obesity category. 
Slightly obese patients more frequently suffered from CVS (n 
= 51; 21.3 %) than PVS (n = 34; 13.7 %). This fact could also 
be related to the coexistence of hypertension with CVS. Both 
hypertension and slight obesity exhibit statistically significant 
correlation with CVS. 

When investigating the factors related to hearing disorders 
and ear problems, we ascertained that these symptoms were 
common in both syndromes. In his survey, Agrawal et al. [9] 
also identified that impaired hearing was more frequent in 
patients with vertigo. This fact could be related to the inter-
connection between the balance and the hearing system. Our 
survey also demonstrated a statistically significant difference 
with regard to hearing impairment between CVS (n = 121; 
50.4 %) and PVS (n = 98; 39.5 %) groups. Impaired hearing 
occurred more frequently with CVS. This is explained by the 
fact that incidence of CVS rises with age. More patients with 
CVS suffer from hearing impairment. 

Impaired hearing was found in 112 cases among patients with 
CVS over 50 years of age, whereas only 62 with PVS were dia-
gnosed with such problem. 

We also found a statistically significant difference with regard 
to history of otitis media between the two groups: CVS (n = 
68; 28.3 %) and PVS (n = 96; 38.7 %). As expected, otitis me-
dia more frequently coexists with PVS. The proportions of 
symptoms of blocked ear, hypersensitiveness to noise, earache, 
pressure in the ear and tinnitus were almost identical in both 
groups. We did not find a difference between groups of pa-
tients with CVS and PVS with regard to the frequency of oc-
currence of these symptoms. We were not surprised by high 
proportion of tinnitus in both groups (CVS 63.8 % and PVS 
66.5 %). This is a frequent consequence of vertigo, which we 
often encounter in vestibular rehabilitation and such a fin-
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