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Etiological diagnoses of vertebrobasilar insufficiency
with dizziness in 773 patients over a
10-year period in Suzhou, China
Xiaowei Hu', Qi Fang?, Xia Yuan®, Zhengchun Zhang*, Wanli Dong’

ABSTRACT
Objective: Dizziness and vertigo were common but nonspecific symptoms of vertebrobasilar
insufficiency (VBI), while out-of-date VBI has been falsely considered the major cause of
dizziness symptoms by many clinicians in China. The objective of this study was to re-evaluate
etiological diagnosis of VBI with dizziness symptoms among the hospitalized patients during the
past 10 years.
Methodology: Retrospectively searched patients with the diagnosis of VBI in the in-patient
database of the First Affiliated Hospital of Soochow University, China from January 1997 to
December 2007. The original medical information were examined by the neurological specialists
or combined with other specialists (such as otological specialists and cardiac specialists). The
terms of dizziness symptoms and the diagnoses of related diseases were strictly distinguished.
Results: Seven hundred and seventy three patients were entered in the study. Five hundred
and forty five patients (70.50%) were from Department of Neurology. After re-assessment, 462
(59.77%) cases had vertigo as chief complaint. Sixty seven (8.67%) met diagnostic criteria of
vertebrobasilar TIA. Forty one patients (5.30%) were attributed to benign paroxysmal positional
vertigo. There were 35 cases of Meniere’s disease, 26 cases of heart diseases, 26 cases caused
by abnormal blood pressure, 25 cases of psychological disorders, 21 cases of infectious diseases,
20 cases of syncope, 17 cases of sudden deafness, 11 cases of vestibular neuronitis, 7 cases
of other ear diseases, 6 cases of migrainous vertigo and 5 cases of vertebrobasilar infarction.
Thirty four were diagnosed as other diseases (6 cases of cervical osteoarthritis, 5 cases of
brain trauma, 5 cases of encephalitis, 4 cases of intracranial hypotension syndrome, 4 cases
of climacteric syndrome, 3 cases of old cerebral infarction, 2 cases of anemia, 2 cases of
electrolyte disturbances, one case of multiple sclerosis, one case of hypoglycemia and one
case of acute alcoholism). Four hundred and thirty two (55.89%) in total incredibly remained
undiagnosed because of incomplete clinical information.
Conclusions: Serious exaggeration of VBI, confusion of dizziness symptoms and other related
diseases lead to the abuse of VBI. VBI is not supposed to be used again. It’s necessary to renew
knowledge on VBI and dizziness symptoms, offer correct diagnosis and treatment to patients.
The limitations addressed here are the retrospective design and more than 55% cases without
definitive diagnosis.
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INTRODUCTION

Millikan and Siekert from Mayo Clinic firstly
introduced the term of vertebrobasilar insufficiency
(VBI) in 1955.! Clinicians from both sides of the
Atlantic Ocean described about symptoms and signs



of VBI, and made the term popular.>® VBI could be
used to account for transient ischemia attack (TIA)
and the fluctuating nature of vertebrobasilar artery
ischemia. However, so-called VBI is problematic
term, lacking pathophysiological information.
Today Magnetic Resonance Angiography (MRA)
and transcranial Doppler sonography (TCD) could
noninvasively evaluate the posterior circulation
and Magnetic Resonance Image (MRI) could show
infarction in the distribution of vertebrobasilar
system.* So Caplan has therefore recommended not
using this term since 2000.°

VBI was added in classification of cerebrovascular
diseases in 1995 in China and then has been
extensively accepted.® Vertigo and dizziness were
common but nonspecific symptoms of VBI, while
VBI has been falsely considered the major cause of
vertigo and dizziness by many clinicians. Patients
with vertigo and dizziness are incorrectly diagnosed
as VBL”

Up to now, no large-sample studies have been
conducted on the misdiagnosis of VBI and dizzi-
ness symptoms in China. It is necessary to clarify
the definitions of dizziness symptoms, and etio-
logical diagnoses of VBI with the above-mentioned
symptoms. Our study aimed to re-evaluate the hos-
pitalized patients with the diagnosis of VBI over
10 years at the 1% Affiliated Hospital of Soochow
University in China, summed up the reasons of
misdiagnosis and provided the real world informa-
tion of correct classification and diagnoses for those
diseases with dizziness symptoms.

METHODOLOGY

The present study retrospectively searched pa-
tients with the diagnosis of VBI in the in-patient
database of the 1 Affiliated Hospital of Soochow
University from January 1997 to December 2007. In
China, the diagnostic criteria of VBI generally in-
cluded: (1) They were middle or old aged; (2) With
dizziness symptoms; (3) With common risk factors
of cerebral vascular diseases (such as hypertension,
diabetes mellitus, hyperglycemia, heart diseases
and smoking); (4) With cervical vertebral hyper-
ostosis or degeneration; (5) Abnormal TCD test.?
Three hundred and sixty seven patients (47.47%)
were successfully follow-up visited for more de-
tailed information by phone. The original medical
information were examined by the neurological
specialists (Dong WL, Zhang ZC, Yuan X, Fang Q
and Hu XW) or combined with other specialists
(such as otological specialists and cardiac special-
ists at the same hospital). Patients” information in-
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cluded ID number, name, gender, age, hospitalized
duration, hospitalized departments, diagnosis, pre-
sent history, symptoms, physical signs, previous
history, and neurological or other investigations.

The concepts were correctly clarified. Dizziness
usually refers to vague symptoms of light-
headedness, a lack of orientation, or frank vertigo,
but without motor hallucination. Vertigo is a
subtype of dizziness and indicates disorder of the
peripheral vestibular or central vestibulocerebellar
system, characterized by an illusion or
hallucination of movement. Vertigo of peripheral
causes is often triggered by sudden movements
and positional changes and is usually associated
with aural symptoms, while central causes can
induce episodes of vertigo with neurologic deficits
as well”" Light-headedness is commonly one
symptom of presyncope related to circulatory,
systemic diseases. Syncope refers to a brief lapse in
consciousness caused by transient cerebral hypoxia
because of many different factors.

Due to clinical records, the main complaints (ver-
tigo, dizziness or light-headedness) were firstly
clarified. Then peripheral vertigo and central verti-
go were distinguished. The etiological diagnoses of
VBI were based on the patient’s complete medical
history, a careful neurological examination, neuro-
logical investigations and other auxiliary investiga-
tions. Strict diagnostic criteria of related diseases
were referred. References from No.11 to No.17 offer
diagnostic criteria of common diseases with dizzi-
ness symptoms, which are vertebrobasilar TIA,"
vertebrobasilar artery infarction," Benign paroxys-
mal positional vertigo,”> Meniere’s disease,” sud-
den deafness,™ vestibular neuronitis,'®> Migrainous
vertigo,'® anxiety and depression.”” Numeration
data was expressed by percentage and frequency.

RESULTS

In total, 773 patients (414 male, 359 female, mean
age 64 years) were entered in the study. Six hun-
dred and fourteen (79.43%) were hospitalized in
2000 and before, and only 159 (20.57%) were after
2000. Days of hospitalization ranged from 1 to 74
days (meanzSD, 12.25£8.92). Duration of episodes
lasted from half hour to several decades (meantSD,
4.53£14.92 days).

Five hundred and forty five patients (70.50%)
were from Department of Neurology. There were 57
(7.37%) from Department of Cardiology, 48 (6.21%)
from Department of internal medicine for officials
and 42 (543%) from Department of Geriatrics
(Table-I).
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Table-I: Section distributions.

Table-II: Etiological diagnoses of VBIL

Department Cases Percentage Diagnosis cases  percentage
Neurology 545 70.50% Vertebrobasilar TIA 67 8.67%
. ) BPPV 41 530%
Cardiology 57 7.37% Meniere’s disease 35 4.50%
Internal medicine for officials 48 6.21% Heart diseases 26 3.40%
Geriatrics 42 5.43% Abnormal blood pressure 26 3.40%
o Psychological disorders 25 3.20%
VI 21 2.72% Inf};ctiousg diseases 21 2.70%
Digestive diseases 17 2.20% Syncope 20 2.60%
Chinese Medicine 14 1.81% Sudden deafness 17 2.20%
Emergency room 10 1.29% Vestibular I}euronitis 11 1.40%
] Other ear diseases 7 0.91%
Endocrinology 9 1.16% Migrainous vertigo 6 0.78%
Respiratory disease 2 0.26% Cervical osteoarthritis 6 0.78%
Neurosurgery 2 0.26% Vertebrobasilar infarction 5 0.64%
Tumor » 0.26% Brain trauma 5 0.64%
’ Encephalitis 5 0.64%
Nephrology 1 0.13% Intracranial hypotension syndrome 4 0.52%
Rheumatic disease 1 0.13% Climacteric syndrome 4 0.52%
. o Old cerebral infarction 3 0.39%
Otorh.molar.yngology 1 0.13% Anemia 5 0.26%
Infectious disease 1 0.13% Electrolyte disturbances 2 0.26%
Total 773 100% Multiple sclerosis 1 0.13%
Hypoglycemia 1 0.13%
Among 773 patients, 140 (18.11%) had vertigo as Acute alcoholism 1 0.13%

chief complaint. But based on the above-mentioned Undiagnosed 432 55.89%

and accurate concepts, vertigo, dizziness and light- Total 773 100%

headedness symptoms were re-analyzed. The re-
sult indicated 462 (59.77%) cases had vertigo, 118
(15.26%) had dizziness, and 24 (3.11%) had light-
headedness. One hundred and sixty nine cases
(21.86%) had vertigo, dizziness or light-headed-
ness, but these symptoms were not distinguished
because they were not well described. Of 462 pa-
tients with vertigo, 318 (68.84%) were peripheral
vertigo, 113 (24.46%) were central vertigo, and in 31
(6.70%) patients vertigo could not be categorized.
Only 72 (9.31%) patients had vertigo or
dizziness accompanied with symptoms of
Horner’s syndrome, limb ataxia, laryngeal and
pharyngeal paralysis, dysphagia, dysarthria, visual
disturbance, diplopia, gaze palsies, nystagmus,
internuclear ophthalmoplegia, ataxia, drop attacks,
face and extremity weakness, numbness, or reduced
consciousness etc. One hundred and seventy one
cases (22.12%) were tested by cranial CT, MRI
(or plus MRA), cervical vertebra X-ray, cervical
vertebra MRI, brain-stem auditory evoked potential
(BAEP), TCD and carotid artery ultrasound.
VBlIwas the first diagnosis in 647 patients (83.70%),
was not the first diagnosis in 126 ones (16.30%). Af-
ter being correctly diagnosed, only 8.67% in them
met diagnostic criteria of vertebrobasilar TIA (VBI
may be vertebrobasilar TIA). Five were diagnosed
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as vertebrobasilar artery infarction. Forty one pa-
tients were attributed to benign paroxysmal posi-
tional vertigo. And there were 26 related to heart
diseases, 26 related to high or low blood pressure.
Others were definitively diagnosed as other differ-
ent diseases. Four hundred and thirty two in total
incredibly remained undiagnosed because of insuf-
ficient clinical information (Table-II).

DISCUSSION

Although VBI might be a common disease in el-
derly patients, the diagnostic criteria have not yet
been strictly defined because of the variety and
non-specificity of its signs and symptoms.’®

In China, the diagnosis of VBI has not been
standardized as well.*® To date, few published ar-
ticles have focused on the etiological diagnoses of
possible VBI. This study aimed to summarize the
diagnosis of VBI at the First Affiliated Hospital of
Soochow University. The comprehensive hospital is
located in Soochow City, a very representative city
of China. Patients were mainly 60-79 years old. The
majority of patients were treated at the Department
of Neurology. The real information about VBI and
dizziness symptoms was reflected in China from
this study.



Based on diagnostic criteria, the etiological diag-
noses of 44.11% among 773 patients were definite.
The proportion of correct diagnoses in our retro-
spective study is significantly lower than in other
two prospective studys.”® It may be concluded
that generalized VBI was thought to be verte-
brobasilar artery TIA and infarction; vestibular and
inner ear lesions (including benign paroxysmal po-
sitional vertigo, Meniere’s disease, etc); Mental dis-
orders associated with dizziness or vertigo (anxiety
and depression) and other systemic diseases. The
results indicated most vertigo or dizziness are at-
tributable to the above diseases, as Furman et al de-
scribed that the most common causes of vertigo are
benign paroxysmal positional vertigo, Meniere’s
disease, migraine.”” Among 341 patients with cer-
tain diagnoses in our study, 111 patients (diagnosed
as peripheral vestibular diseases) occupied 32.55%.
It indicated vertigo is mainly caused by peripheral
vestibular diseases.

The causes of misdiagnosis on VBI were carefully
analyzed, which were attributed to both doctors
and patients. The confusion of dizziness symptoms
may be the primary. Dizziness is an umbrella term;
it is nonspecific, which may be caused by any sys-
tem disease, especially medical, neurologic and
otology causes should be distinguished.”” Dizziness
may refer to vertigo, light-headedness, presyncope,
anxiety, or just not feeling well.” Vertigo is a sub-
type of dizziness and more specific refers to vestib-
ular system diseases, characterized by an illusion of
movement. In our study most patients complained
dizziness; however they had vertigo as their chief
complaint in fact. The assessment of dizziness and
vertigo is one of the most difficult tasks for clini-
cians as well; our study showed some physicians
seemed to confuse dizziness symptoms.

Secondary, the diagnosis of VBl is still a challeng-
ing problem, and it even remains unclear whether
VBI is the same as vertebrobasilar TIA, so VBI is
subject to be over diagnosed and generalized. VBI
might be a common cause of spontaneous attacks of
vertigo in older patients.’’® The real world experi-
ence from our study indicated VBI has been mistak-
enly thought to be the most common cause of diz-
ziness or vertigo. Brain blood-supply insufficiency
(VBI included) has been popular in Chinese peo-
ple.”® VBI given by busy clinicians seems to please
patients, for sometimes patients with dizziness or
vertigo may tell the diagnosis of VBI before correct
diagnoses are made. The term carotid insufficiency
was abandoned already in the 1970s, Caplan sug-
gested VBI should not be utilized again.’ Neuro-
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logical specialists’ consensus also recommended
stopping using VBI three years ago in China.”? As a
result, we are glad to see less patients (21.57% after
2000) who were diagnosed as VBI.

Incomplete information also played a role in the
undiagnosed of 432 (55.89%) patients with sus-
pected VBI. Some patients have difficulty describ-
ing dizziness and vertigo, and anti-vertiginous and
antiemetic drugs can suppress symptoms when a
specific cause cannot be found, so often physicians
may not attempt to differentiate among these types
of a patient’s dizziness.” Because no standardized
definitions for symptom terminology were used by
some physicians, caution must be taken when inter-
preting differences among dizzy terms. Physician
must manage to collect symptom onset, duration,
aggravating or alleviating factors, and associated
auditory symptoms or focal brain symptoms. In
general, >90% of patients with dizziness can be di-
agnosed by history alone. So the importance of tak-
ing a thorough history cannot be overemphasized.*
Cranial MRI+MRA, TCD and DSA are very impor-
tant to investigate vertebrobasilar diseases. In our
study, however, only a minority of patients took
related tests. In many cases correct diagnoses could
not be obtained without necessary neurological in-
vestigations. Moreover, despite careful evaluation
a significant number of patients cannot easily be
diagnosed. From the experience in a Multidiscipli-
nary “Dizzy” Clinic of Canada, even 108 (13.3%) of
812 patients had a diagnosis unknown.'® So misdi-
agnosis and unknown diagnosis in our study may
be unavoidable. All the above factors attributed to
that high proportion of unknown diagnosis in our
study.

Limitations of the study: As a retrospective
observational study, misclassification and mistaken
diagnosis may exist. This patient population,
only 773 cases at one hospital, may not fully be
representative to all populations in China.

CONCLUSION

In conclusion, the confusion of dizziness
symptoms, VBI and other related diseases lead
to the abuse of VBIL Both patients and doctors
should be responsible for the serious exaggeraton
of VBI. Neurological specialists have the duty to
help patients and physicians to differentiate these
terms. Our new set up Dizzy Clinic (from 2007) and
extensive use of auxiliary diagnostic procedures
could definitely benefit to correctly diagnose
dizziness symptoms and related diseases.
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