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Abstract
Background: The etiology of posterior circulation ischemia has been thought to be primarily due to
local arterial atherosclerosis (large artery disease) and penetrating artery disease (lacunes). However,
there is increasing evidence that cardiogenic embolization is more common than previously
suspected and is responsible for 20-50% of posterior circulation strokes.
Aim and objective: To study the clinical manifestations, risk factor profile, and prognosis in this
sample of patients.
Materials and methods: 54 cases of posterior circulation strokes, admitted to the Department of
Medicine, Rajah Muthiah Medical College, and Hospital, Chidambaram, during the period from
September 2016 to October 2017, who fulfilled the inclusion criteria, were taken up for the study.
Results: Out of 54 patients, 48.1% had hypertension, 37.0% had diabetes, 37.0% had tobacco abuse,
37.0% had alcohol abuse, 40.7% had dyslipidemia, 7.4% had TIA/Stroke, 11.1% had RHD, 27.8%
had IHD and 7.4% had MVP as predisposing factors. Majority of the patients had hypertension as a
risk factor followed by dyslipidemia. Many patients had multiple predisposing factors. 46.3% had
their consciousness impaired, 59.3% had speech disturbances, 13.0% had cranial nerve involvement,
55.6% had motor disturbances, 13.0% had sensory disturbances, 48.1% had cerebellar signs, 37.0%
had nystagmus and 44.4% had fundal changes. Majority of the patients had speech disturbances on
clinical examination.
Conclusion: Majority of the patients had Hypertension (48.1%) as a risk factor followed by
Dyslipidemia (40.7%). Many patients had multiple predisposing factors. There is an increased
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association between coronary artery disease and posterior circulation strokes in our study (27.8%).
Infratentorial lesions (50%) were more common than supratentorial lesions (38.9%) and both
combined (11.1%). The mortality associated with posterior circulation strokes in our study is 16.7%.
Majority of the patients had no disability (22.2%) or slight disability (18.5%).
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Introduction
Posterior circulation ischemia can range from
fluctuating brainstem symptoms, caused by
intermittent insufficiency of the posterior
circulation (so-called VBI), to the “locked-in
syndrome," which is caused by a basilar artery or
bilateral vertebral artery occlusion. Stroke
syndromes of the posterior circulation account
for approximately 20% of all strokes, with up to
20-60% of patients having an unfavorable
outcome [1]. Basilar artery occlusion (BAO)
represents 8-14% of all posterior circulation
strokes and carries a mortality of over 90% [2].
The etiology of posterior circulation ischemia
has been thought to be primarily due to local
arterial atherosclerosis (large artery disease) and
penetrating artery disease (lacunes). However,
there is increasing evidence that cardiogenic
embolization is more common than previously
suspected and is responsible for 20-50% of
posterior circulation strokes. The posterior
circulation, unlike the intracranial portions of the
anterior circulation, is prone to atherosclerosis as
much as are other systemic arteries [3]. The
posterior cerebral artery (PCA) supplies portions
of the midbrain, the thalamus, the hippocampus,
the medial temporal lobe, and the occipital lobe,
including the visual cortex. The risk factors for
posterior circulation strokes are the same as for
other forms of cardiovascular disease. These
factors may be either non-modifiable risk factors
or medical stroke risk factors [4]. The nonmodifiable risk factors include age, gender, race,
family history of stroke or TIA, or a personal
history of diabetes [5]. The medical stroke risk
factors include hypertension, heart disease (such
as atrial fibrillation or left ventricular
hypertrophy), previous stroke or TIA, previous
heart surgery, carotid artery disease, peripheral

vascular disease, and smoking. Intravenous
thrombolysis is indicated in patients presenting
soon enough for treatment initiation within 3
hours of symptom onset [6]. For patients with
severe symptoms who are not eligible for
intravenous thrombolysis, local or superselective intra-arterial thrombolysis can be
attempted within 24 hours of onset of symptoms.
Antithrombotic therapy (heparin) is commonly
used in clinical practice, based on uncontrolled
trials using historical controls. Further study is
needed to define the safest and most efficacious
treatment modalities for the various types of
posterior circulation strokes [7].

Materials and methods
54 cases of posterior circulation strokes, admitted
to the Department of Medicine, Rajah Muthiah
Medical College, and Hospital, Chidambaram,
during the period from September 2016 to
October 2017, who fulfilled the inclusion
criteria, were taken up for the study. All posterior
circulation strokes were included during the
study period. The diagnosis of posterior
circulation was made when the patient had a
clinical stroke syndrome compatible with
involvement of posterior circulation territory
with the help of clinical signs and symptoms and
by means of classical syndromes like Claude’s,
Weber’s, Balint’s, Lateral medullary, Medial
medullary, Locked in and top of basilar
syndromes.
Exclusion criteria
 If CT scan showed recent infarction,
hemorrhage in the anterior circulation
and other nonvascular lesions.
 History of Head injury
 Pregnancy
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Age < 18 years
Electrolyte imbalance
Patients on antidepressant drugs or
anticonvulsants
Bleeding Diathesis

Results
Table - 1 shows the distribution of the samples
based on incidence. Out of 592 stroke patients,
54 (9.12%) patients had features of posterior
circulation stroke based on the inclusion criteria
and were taken up for the study.
Table – 1: Number of Stroke patients.
Cases
No. of patients
Stroke (Total)
592
Posterior circulation 54
stroke
Table – 2: Predisposing factors.
Predisposing
No. of patients
Factors
(N=54)
Hypertension
26
Diabetes
20
Tobacco Abuse
20
Alcohol Abuse
20
Dyslipidemia
22
TIA/Stroke
4
RHD
6
IHD
15
MVP
4

%
100.0
9.12

%
48.1
37.0
37.0
37.0
40.7
7.4
11.1
27.8
7.4

Table – 3: Clinical manifestations at the
presentation.
Clinical
No. of patients
Manifestations
(N=54)
Altered Sensorium
25
Vertigo
30
Headache
28
Vomiting
16
Convulsions
5
Ataxia
28
Speech Disturbances 33
Visual Disturbances
14
Motor Disturbances
31
Sensory Disturbances 8

time of
%
46.3
55.6
51.9
29.6
9.3
51.9
61.1
25.9
57.4
14.8

Table – 4: Distribution of Lesions as per CT
Scan.
Features
Infratentorial
1. Lateral Medulla
3.7
2. Pons

1.9

3. Mid Brain
4. Cerebellum
5. Brain Stem+ Cerebellum
Supratentorial
1. Thalamic
2. Occipital
3. Thalamic+Occipital-Temporal

1.9
35.2
7.4
7.4
31.5
0

Infra and Supratentorial
1. Pons + Occipital
2. Cerebellum + Occipital
3. Cerebellum + Thalamic +
Occipital
4. Cerebellum + Pons + Occipital
5. Cerebellum + Midbrain +
Thalamic
6. Thalamic + Medulla
7. Extensive vertebral artery
occlusion + Pons + Occipital

3.7
1.9
0
1.9
1.9
1.9
0

Table – 5: Outcome based on the modified
Rankin Score (mRS).
Modified Rankin Score
%
0
1
2
3
4
5
6

0
22.2
18.5
14.8
16.7
11.1
16.7

Out of 54 patients, 48.1% had hypertension,
37.0% had diabetes, 37.0% had tobacco abuse,
37.0% had alcohol abuse, 40.7% had
dyslipidemia, 7.4% had TIA/Stroke, 11.1% had
RHD, 27.8% had IHD and 7.4% had MVP as
predisposing factors. Majority of the patients had
hypertension as a risk factor followed by
dyslipidemia. Many patients had multiple
predisposing factors (Table – 2).
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Out of 54 patients, 46.3% had altered sensorium,
55.6% had vertigo, 51.9% had a headache,
29.6% had vomiting, 51.9% had ataxia, 61.1%
had speech disturbances, 25.9% had visual
disturbances, 57.4% had motor disturbances,
14.8% had sensory disturbances and 9.3% had
convulsions. Speech disturbances in the form of
aphasia and dysarthria were the most common
clinical manifestation followed by motor
disturbances. Many patients had two or more
clinical manifestations (Table – 3).
Table – 4 shows the distribution of patients on
the basis of the area of the lesion as per CT scan.
Out of 54 patients, the majority of the patients
(35.2%) had a lesion in the Cerebellum
(Infratentorial) in isolation. Infratentorial lesions
were more common than supratentorial lesions.
Table – 5 shows the outcome based on the
modified Rankin Score (mRS). Majority of the
patients had no disability (22.2%) or slight
disability (18.5%). 16.7% of patients expired
before the end of the study period.

Discussion
A majority of the patients with posterior
circulation stroke were above the age of 70
(27.8%). There is a sharp rise in the incidence as
the age goes higher up with the incidence being,
53.7% if the age was above 60 [8]. Hypertension
was the most common attributable risk factor in
our study with 48.1% of the patients having
hypertension. However, the study conducted by
Victor et al showed a higher association between
hypertension and posterior circulation stroke
(61%) [9]. A Study done by Pulsinelli WA, et al.
have documented that posterior circulation
atherosclerosis was more often associated with
hypertension,
diabetes,
and
metabolic
derangements, whereas anterior circulation
diseases were more closely associated with
cigarette smoking and alcohol consumption. The
correlation between dyslipidemia and posterior
circulation stroke in our study (40.7%) was
comparable with the study done by Uma, et al.
(44.4%) [10]. There is an increased association

between coronary artery disease and posterior
circulation strokes in our study (27.8%)
compared to other studies. The risk factors such
as hypertension, dyslipidemia, diabetes mellitus,
smoking and alcohol abuse are the same for
coronary artery disease and posterior circulation.
Atherogenesis is a major pathological event that
can be attributable to both. Speech disturbances
were more common in our study (61.1%)
compared to the studies done by Vuilleumier P,
et al. (25%) [11]. This was because the majority
of the case in our study had lesions related to the
cerebellum and its connecting fibers. Speech
disturbances included both dysarthria and
aphasias. Motor disturbances which were
common in our study (57.4%), was comparable
by other studies was (63%) [12]. Motor
disturbances included weakness of muscles,
disorders of coordination and involuntary
movements. Fundal changes in our study were
(44.4%) which was slightly higher than the study
done by Ralf L Sacco, et al. (37%) [13]. This is
because of the rapid rise in the incidence of
hypertension and diabetes. Isolated infratentorial
lesions (50%) were more common than
supratentorial lesions (38.9%) and both
combined (11.1%), with the help of imaging
modalities [14]. Among the infratentorial lesions,
the majority was pure cerebellar (35.2%) and the
overall incidence of cerebellar lesions was 50%
[15]. The clinical presentation and evolution of
various types of strokes, during onset, have
grossly variable and overlapping symptoms and
signs and hence, localization and classification of
a specific subtype of a stroke syndrome (without
imaging techniques) could not be done. The
mortality of posterior circulation strokes is
higher than that of the anterior circulation
strokes. This is partly because the critical
brainstem structures are affected and partly
because of the lower sensitivity of screening
imaging modalities like CT brain in the early
detection of brainstem infarcts [16]. The
mortality associated with posterior circulation
strokes in our study was 16.7% which was
similar to other studies done by Uma, et al.
(17%). This was lower than studies done by
Wilhelmsen L, et al. (25.6%), and Jones et al
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(27.5%). Majority of the patients had no
disability (22.2%) or slight disability (18.5%) in
our study [17].

3.

Conclusion
The incidence of posterior circulation strokes
was 9.12% of all strokes. The male to female
ratio was 1.84:1 with 64.8% being males and
35.2% being females. 27.8% of the patients were
above the age of 70 and 53.7% were above the
age of 60. The incidence of posterior circulation
stroke increased with age. Majority of the
patients had Hypertension (48.1%) as a risk
factor followed by Dyslipidemia (40.7%). Many
patients had multiple predisposing factors. There
is an increased association between coronary
artery disease and posterior circulation strokes in
our study (27.8%). Speech disturbances (61.1%)
in the form of aphasia and dysarthria were the
most common clinical manifestation followed by
motor disturbances (57.4%). Many patients had
two or more clinical manifestations. The other
common clinical manifestations were Vertigo
(55.6%), headache (51.9%) and ataxia (51.9%).
Fundal changes in our study were (44.4%)
because of the rapid rise in the incidence of
hypertension and diabetes. Infratentorial lesions
(50%) were more common than supratentorial
lesions (38.9%) and both combined (11.1%). The
mortality associated with posterior circulation
strokes in our study is 16.7%. Majority of the
patients had no disability (22.2%) or slight
disability (18.5%).
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