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The Relationship between Isolated Dizziness/Vertigo and
the Risk Factors of Ischemic Stroke: A Case Control Study

Chia-Chen Chang, Wen-Neng Chang, Chi-Ren Huang,
Chia-Wei Liou, Tsu-Kung Lin, Chen-Hsien Lu

Abstract-

Purpose: Dizziness/vertigo are important public heath care issues especially in elderly patients. Isolated
dizziness/vertigo without neurological deficits has seldom been considered a symptom/sign due to vas-
cular origin. Recently, some studies have suggested that vascular origin should be considered in cases of
positional vertigo and isolated vertigo or dizziness when the etiology remains unclear. In this study, we
tried to delineate the correlation of dizziness/vertigo and risk factors of stroke.

Methods: We collected adult subjects receiving health screening of the brain at their own expense. All sub-
jects had undergone brain magnetic resonance imaging (MRI), magnetic resonance angiography (MRA)
and carotid duplex. The chief complaints, body height, body weight, waist circumference and blood
pressure of all subjects were recorded. Most received blood tests including fasting sugar, total choles-
terol, low density lipoprotein, high density lipoprotein (HDL), triglycerides, and uric acid (UA). The

relationships between dizziness/vertigo and blood test data, blood pressure, body mass index (BMI),
waist circumference, metabolic syndrome, carotid duplex, silent brain infarction, leukoaraiosis and

MRA were analyzed.

Results: After exclusion, a total of 170 out of 210 subjects were collected. The analysis revealed that dizzi-
ness/vertigo had a significant correlation to age, UA , BMI, male HDL and female waist circumference.
Among them, female waist circumference had the highest statistical significance (P = 0.001).
Leukoaraiosis on brain MRI also had a close relationship with dizziness/vertigo.

Conclusion: After careful examination and approach, a vascular origin should be considered in dizzy

patients of unknown etiology.
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BACKGROUND

After eliminating the misleading symptoms or gait

disturbance, “dizziness” usually means either faintness
(presyncope) or vertigo (an illusory or hallucinatory
sense of movement of the body or environment, most
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often a feeling of spinning)®". Dizziness/vertigo are
important public heath care issues and dizziness in elder-
ly patients is very common in family practice™”. Isolated
dizziness/vertigo without neurological deficits has sel-
dom been considered as a symptom/sign due to vascular
origin. In the emergency department, isolated dizziness,
vertigo, or imbalance also strongly predicts a noncere-
brovascular cause®.

A large proportion of dizzy elderly patients in family
practice remain undiagnosed. In recent years, there have
been studies suggesting that a vascular origin should be
considered in cases of positional vertigo and isolated
vertigo or dizziness when the etiology remains unclear®.
In addition, the involved brain sites are not necessarily
infra-tentorial *”.

In this study, we collected the subjects with the chief
complaint of dizziness/vertigo undergoing brain magnet-
ic resonance imaging (MRI) and analyzed the relation-
ship between the symptoms and silent brain
infarcts/leukoaraiosis®”. In addition, we analyzed the
relationship between the dizziness/vertigo and risk fac-
tors of cerebrovascular accident (CVA).

METHODS

We collected 210 adult subjects aged above 18 years
old receiving health screening of the brain at their own
expense from January to October 2008 at Chang Gung
Memorial Hospital (CGMH)-Kaohsiung. Among them,
176 subjects received serum blood tests for fasting blood
sugar, total cholesterol (TC), low-density lipoprotein
(LDL), high-density lipoprotein (HDL), triglyceride
(TG) and uric acid (UA). All 210 subjects had records of
body height, body weight, waist circumference and
blood pressure. The chief complaints and abnormal neu-
rological examination findings of the subjects were
recorded if they existed.

Metabolic syndrome (MetS) was defined according
to the modifications of the Third Report of the National
Cholesterol Education Program’s Adult Treatment Panel
(ATP III 2005)"*". The ATP III 2005 defines MetS as
the presence of three or more of the following: fasting
plasma glucose = 100 mg/dl, serum triglycerides = 150

mg/dl, serum HDL-cholesterol < 40 mg/dl in men and <
50 mg/dl in women, blood pressure = 130/85 mmHg, or
waist circumference > 90 cm in men and > 80 cm in
women.

The exclusion criteria included brain tumors, hydro-
cephalus and vertebrobasilar dolichoectasia in the brain
MRI"”. Subjects taking the anti-platelet, anti-coagulant,
statin drugs and anti-histamine medicine for
dizziness/vertigo were also excluded. Those with con-
current focal neurological deficits implying brain
lesions, past history of CVA or the chief complaint of
syncope were excluded"*". Those with obvious ear dis-
eases such as otitis media or severe systemic disease
were also excluded.

After exclusion, we analyzed the subjects with the
chief complaint of dizziness/vertigo. The other subjects
were classified as the control group. The distribution of
the subjects with the complaint of dizziness/vertigo is
illustrated in Figure 1. The relationships between dizzi-
ness/vertigo and sex, age, the level of blood sugar, TC,
LDL, HDL, TG, UA, systolic blood pressure (SBP),
diastolic blood pressure (DBP), body mass index (BMI),
waist circumference and MetS were analyzed (Table 1).
HDL and waist circumference was analyzed separately
by sex.

All subjects had undergone brain MRI, magnetic res-
onance angiography (MRA) and carotid duplex exami-
nation. The MRI and MRA films were read by experi-
enced neuroradiologists blinded to the results of the clin-
ical conditions. The relationships between dizziness/ver-
tigo and brain infarcts, leukoaraiosis, abnormal intracra-
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Figure 1. The distribution of dizzy subjects by age group
(n=170).
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nial MRA and duplex findings were analyzed (Table 2).
Brain infarction was defined as focal hyperintensity
on T2-weighted images and corresponding hypointensity
on T1-weighted images. Leukoaraiosis was defined as
hyperintense lesions in periventricular or subcortical
regions, or in the pons, on fluid-attenuated inversion
recovery MRI sequences"*"”. As the subjects with symp-

Table 1. The relationship between dizziness/vertigo and sex, age,
blood pressure BMI, waist circumference, serum laboratory data
and metabolic syndrome

Dizzy Non-dizzy
(n = 28) (n=t4g vale
(1) Sex
Male 14 (50) 73 (51) 1
Female 14 (50) 69 (49)
(2) Age 582 (£11.5 52.6(+12.8) 0.035"

(3) Blood pressure (mmHg)

Systolic 132.5(£17.4) 128.2(+19.0) 0.271

Diastolic 78.5(£8.5) 785(%£9.5  0.963
(4) BMI (kg/m?) 25.6 (£3.0) 23.9(£3.6) 0.015*
(5) Waist circumference (cm)

Male 88.0 (£6.1) 87.0(£8.2) 0.681

Female 91.9(%8.4) 81.9(£9.8) 0.001*
(6) Serum laboratory data® (n=25) (n=120)

(fasting)

Glucose (mmol/L) 576 (£1.16) 5.55(*1.18) 0.219

Total cholesterol (mmol/L) 5.24 (£0.97) 5.14(£1.00) 0.392

LDL (mmol/L) 3.26 (£0.91)  3.09(+1.33) 0.181
HDL (mmol/L)
Male 1.13(£0.19)  1.35(%£0.36) 0.041*
Female 1.52(£0.36) 1.55(£0.37) 0.926
Triglycerides (mmol/L) 1.53(£0.59) 1.40(%1.03) 0.086
Uric acid (umol/L) 368.9 (£83.3) 339.1(%83.3) 0.018"

(7) Metabolic syndrome®
Yes 12 (48)
No 13 (52)

34 (28) 0.062
86 (72)

Data are expressed as mean (£SD), n (%) or P-value.

BMI: body mass index; LDL: low density lipoprotein; HDL: high den-
sity lipoprotein

d: not all subjects had serum laboratory data; *: statistically signifi-

cant.
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tomatic brain infarctions were excluded, the brain infarc-
tions found in the chosen subjects were silent infarc-
tions. The peak systolic velocity (PSV) of internal
carotid arteries (ICA) > 140 centimeter per second was
considered as ICA stenosis > 50%"Y. A PSV of the ver-
tebral artery (VA) > 140 centimeter per second or rever-
sal of VA flow was considered as abnormal VA"*".

In addition, we furthered analyzed the subjects with
the chief complaints of headache, neck pain, insomnia
and miscellaneous complaints. The relationship between
the above complaints and leukoaraiosis is illustrated in
Table 3.

Chi-square and Fisher’s exact tests allowed compar-
isons of categorical variables between groups. The
Student t test was used for comparisons of means, and
the Mann-Whitney U test was used for ordinal variables.
All statistical analyses used SPSS 15.0 for Microsoft
Windows (SPSS Inc., Chicago, IL). Two-sided values of
p < 0.05 were considered significant.

Table 2. The relationship between dizziness/vertigo and

brain MRI(A), carotid duplex findings

Dizzy Control
group group P-value
(n=28) (n=142)
Brain MRI(A) findings
Silent infarct 3(11) 9 (6) 0.420
Leukoaraiosis 10 (35) 26 (18) 0.047*
Abnormal intracranial MRA
Any intracranial MRA 6 (21) 23 (16) 0.582
Abnormal MCA 6 (21) 14 (10) 0.105
Abnormal VBA 3(11) 8 (6) 0.393

Carotid duplex findings

Any abnormal Duplex 21 (75) 90 (63) 0.282
ICA stenosis > 50% 14) 2(1) 0.419
Abnormal vertebral artery  0° (0) 5(4) 0.592

Data are expressed as n (%) or P-value.

MRI: magnetic resonance imaging; MRA: magnetic reso-
nance angiography

MCA: middle cerebral artery; VBA: vertebrobasilar artery;
ICA: internal carotid artery; c: using a correction of 0.5 in

every cell that contains a zero.
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Table 3. The relationship between chief complaint other than

dizziness/vertigo and leukoaraiosis

Leukoaraiosis No Leukoaraiosis

All subjects (n = 36) (n = 134) P-value

(1) Headache 3(8) 31 (23) 0.06

(2) Neck pain 1(3 16 (12) 0.127

(3) Insomnia 3(8 6( 4 0.401

(4) Miscellaneous 14 (39) 50 (37) 0.894
complaints

Data are expressed as n (%) or P-value.

RESULTS

Among the subjects excluded, brain MRI(A)
revealed one large cerebral tumor, one superior vermis
tumor, one left cerebellopontine angle tumor, one hydro-
cephalus and dolichoectasia in six subjects. Two subjects
with obvious ear disease and one subject with severe
anemia were also excluded. Four subjects had the chief
complaint of syncope. Two subjects had focal neurologi-
cal deficits implying acute stroke and another two sub-
jects had a history of old stroke. Four subjects had taken
antihistamine drugs for dizziness/vertigo, three subjects
had taken statin medicines and twelve subjects had taken
anti-platelet drugs.

After exclusion, a total of 170 out of 210 subjects
were collected. Among the 170 chosen subjects, the
mean age was 53.6 years with 88 males and 82 females.
Twenty-eight (16%) subjects had the chief complaint of
dizziness/vertigo regardless of onset or duration. The
incidence of dizziness increased with increasing age
(Figure 1). The gender percentage of dizzy subjects was
the same with 14 males and 14 females (Table 1). When
comparing the dizzy subjects with controls, the mean
age was older with statistical significance in the dizzy
group (Table 1).

Serum laboratory data revealed higher levels in the
dizzy group except for HDL. Higher SBP was also
observed in the dizzy group. The lower HDL level in
dizzy male subjects reached statistical significance. In
contrast, the higher UA level in the dizzy group reached

statistical significance especially in the female subjects
(P = 0.004). Higher BMI and waist circumference in
female subjects also bore statistical significance com-
pared to the control group (Table 1). As for MetS, a
higher percentage of dizzy subjects had MetS and bor-
derline significance was noted.

When comparing the dizzy subjects to ischemic
lesions found in the brain MRI, although infarction
lesions were more common in the dizzy group, there was
no statistical significance. Moreover, leukoaraiosis was
also more common in the dizzy group and it reached sta-
tistical significance (Table 2). Among intracranial MRA
findings, the abnormal middle cerebral artery (MCA)
had the closest relationship to dizziness/vertigo. In con-
trast, there was little relationship between carotid duplex
findings and dizziness/vertigo.

The other common complaints included headache,
neck pain and insomnia. We also analyzed the relation-
ship between leukoaraiosis and headache, neck pain,
insomnia and miscellaneous complaints (Table 3).

DISCUSSION

In this study, the age of the dizzy subjects was sig-
nificantly higher than those without dizziness. This
might explain the higher levels of serum glucose, TC,
LDL, UA and SBP in the dizzy group. The incidence of
MetS was also much higher in the dizzy group®”. A
lower level of HDL was noted in the male dizzy subjects
reaching statistical significance. A significantly higher
level of UA was noted in the dizzy group, especially in
the female dizzy subjects. Recent studies have concluded
that hyperuricemia may modestly increase the risks of
both stroke incidence and mortality®*”. However, the
median level of UA in the dizzy group was still within
normal range. In contrast, studies discussing the relation-
ship between HDL and stroke are sparse. Due to the cor-
relation of plasma homocysteine to cerebral white matter
hyperintensity on MRI, it might be worthwhile including
plasma homocysteine for comparison®.

Other categories of statistical significance included
BMI and female waist circumference. The significantly
higher level of BMI and waist circumference might also
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explain the higher serum laboratory levels in the dizzy
group. Elevated BMI increases the risk of both ischemic
and hemorrhagic stroke incidence, and stroke mortality
in Chinese adults®*”. Increasing levels of general or
abdominal adiposity consistently predict increased risk
of stroke in predominantly non-obese Chinese women“”.

Isolated dizziness/vertigo is usually considered as
peripheral vestibulopathy but seldom as vascular origin.
Recent studies have suggested that a vascular origin
should be considered in cases of positional vertigo and
isolated vertigo or dizziness when the etiology remains
unclear®. Although seldom encountered, one report
showed three cases of small brain infarctions in the later-
al wall of the fourth ventricle presenting with central
paroxysmal positional vertigo®. In our study, the com-
plaints of the dizzy subjects were either acute, subacute
or chronic.

One study has discussed the correlation between
non-specific neurological complaints and silent cerebral
infarctions, with non-specific complaints including
headache, dizziness and forgetfulness®”. In this study,
we tried to correlate the dizziness/vertigo to cerebral
infarctions or leukoaraiosis. Statistical significance was
noted between the correlation of dizziness/vertigo and
leukoaraiosis rather than infarctions (Table 2).

Other complaints including headache, neck pain,
insomnia and miscellany revealed no correlation with
leukoaraiosis (Table 3). This might indicate a remote
relationship between neurosis and leukoaraiosis, because
neurotic patients are prone to having multiple non-spe-
cific complaints.

Several studies have discussed the relationship of
cerebral leukoaraiosis to small-vessel disease®*.
Leukoaraiosis shares common pathophysiological mech-
anisms with stroke and, because it is likely an expression
of the same disease, must be regarded as an intermediate
surrogate of stroke rather than a true stroke risk factor.

In neurological or other clinical practice,
dizziness/vertigo is a frequently encountered complaint.
The patients with the complaint of dizziness/vertigo are
usually older. The significant relationship of dizziness
with HDL, UA, BMI, waist circumference and
leukoaraiosis may indicate the linkage of dizziness and
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cerebral ischemic lesions. After careful examination and
approach, a vascular origin should be considered in
cases of positional vertigo and isolated vertigo or dizzi-
ness when the etiology remains unclear.
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