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ABSTRACT

BACKGROUND
The posterior circulation strokes account for 10 to 15% of all strokes. The posterior circulation ischaemia ranges from fluctuating
brainstem symptoms caused by intermittent insufficiency (so called VBI) to many syndromes like lateral, medial medullary, total
medullary, locked in and top of basilar artery syndrome. Population based studies have shown that in India the annual incidence
rates of stroke are 119 - 145 and 84 - 262 in rural and 334 - 424 in urban areas per 100,000 population respectively. The incidence
in Indian studies was approximately 12.3%. Basilar Artery Occlusion (BAO) represents 8 to 14% of all posterior circulation strokes
and carries mortality of over 90%.

The aim of this study was to evaluate the clinical and aetiological profile of ischaemic posterior circulatory stroke and to assess
the outcome of ischaemic posterior circulatory stroke.

MATERIALS AND METHODS

The present descriptive study was conducted in patients attending neurology outpatient department, emergency department of
Narayana Medical College, Nellore with acute ischaemic posterior circulation stroke from January 2014 to June 2015. This study
included 130 patients of posterior circulation ischaemic stroke. Patients with age > 18 years who presented with signs and
symptoms of posterior circulation ischaemic stroke were evaluated by clinical examination and confirmed by imaging, either by
CT/ MRI brain were included. Patients with head injury, ICSOL (Intracranial Space Occupying Lesion), haemorrhagic stroke, CVT
(Cerebral Venous Thrombosis), SAH (Subarachnoid Haemorrhage), Recurrent Strokes and Anterior Circulation Ischaemic Stroke
were excluded. The patients were subjected to routine biochemical investigations including complete haemogram, renal function
tests and serum electrolytes, fasting lipid profile, coagulation profile, serum homocysteine, serum APLA (Antiphospholipid
Antibody) IgG, IgM, 2D Echocardiography, neck vessel Doppler, imaging of the brain with CT (Computerised Tomography) and MRI
(Magnetic Resonance Imaging). MRA (Magnetic Resonance Angiography) study could be done only for few patients, because of
financial constraints. The patients were evaluated clinically and monitored during the course of disease. The Stroke Severity (at
admission, discharge, 3 months) and outcome at 3 months were assessed with NIHSS (National Institute of Health Stroke Scale). The
data values were entered into MS-Excel and statistical analysis was done by using IBM SPSS Version 20.0. For categorical variables,
the data values were represented as number and percentages.

RESULTS

Posterior Circulation Ischaemic Stroke was predominantly noted in males (61%) when compared to females. Mean age of patients
was 59.81 +/- 11.55 years. Hypertension (84.6%) was the leading modifiable risk factor followed by diabetes mellitus (33.1%). The
most common clinical feature is vertigo/giddiness (48.5%). Large vessel atherosclerosis (84.6%) was the most common aetiology
observed followed by cardioembolic stroke of other determined aetiology and small vessel disease. The mortality was observed in
6 patients out of 130 patients due to raised intracranial tension with consequent herniation of the cerebellum.

CONCLUSION
Posterior circulation stroke generally carries a good prognosis depending on infarct location and size except for basilar artery
thrombosis, which has a grave prognosis with high mortality.
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The posterior circulation ischaemia ranges from
fluctuating brainstem symptoms caused by intermittent
insufficiency (so called vertebrobasilar insufficiency) to many
syndromes like lateral, medial medullary, total medullary,
locked in, top of basilar artery syndrome. Population based
studies have shown that in India the annual incidence and
prevalence rates of stroke are 119 - 145 and 84 - 262 in rural
and 334 - 424 in urban areas per 100,000 population
respectively.345 The posterior circulation strokes account for
10 to 15% of all strokes. The incidence in Indian studies was
approximately 12.3%.6 Basilar artery occlusion (BAO)
represents 8 to 14% of all posterior circulation strokes and
carries mortality of over 90%.3

Aims and Objectives of the Study

1. To study clinical and aetiological profile of ischaemic
posterior circulatory stroke.

2. To study the outcome of ischaemic posterior circulatory
stroke.

MATERIALS AND METHODS

The present descriptive study was undertaken in patients
attending Neurology Outpatient Department, Emergency
Department of Narayana Medical College, Nellore with acute
ischaemic posterior circulation stroke over a period of 1-%
year from January 2014 to June 2015. Total 130 patients aged
above 18 years were included in this study, who presented
with posterior circulation ischaemic stroke. Patients with
head injury, ICSOL (Intracranial Space Occupying Lesion),
haemorrhagic stroke, CVT (Cerebral Venous Thrombosis),
SAH (Subarachnoid Haemorrhage), recurrent strokes and
anterior circulation ischaemic stroke were excluded. The
patients were subjected to routine biochemical
investigations including complete haemogram, renal function
tests and serum electrolytes, fasting lipid profile (T otal
cholesterol, triglycerides, very low-density lipoprotein
(VLDL), high-density lipid (HDL) level, low-density lipid
(LDL) level, coagulation profile, serum homocysteine, serum
APLA  (Antiphospholipid Antibody), IgG, IgM, 2D
echocardiography, neck vessel Doppler, imaging of the brain
with CT (Computerised Tomography), MRI (Magnetic
Resonance Imaging). MRA (Magnetic Resonance Angiography)
brain was done only for few patients because of financial
constraints. The patients were evaluated clinically and
monitored during the course of disease. The stroke severity
(at admission, discharge, 3 months) and outcome at 3 months
were assessed with NIHSS (National Institute of Health Stroke
Scale).

Statistical Analysis

The data values were entered into MS-Excel and statistical
analysis was done by using IBM SPSS Version 20.0. For
categorical variables, the data values were represented as
number and percentages.

RESULTS

In this present prospective study of 130 patients with
posterior circulation ischaemic stroke, 79 were males and 51
were females with a mean age of 59.81 +/- 11.548 years. The
age range is between 38 and 88 years as shown in Figure 1.
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Sex

Females
39.2%

Figure 1. Sex Distribution

Vertigo/ giddiness was reported in 63 patients (48.5%),
headache in 50 patients (38.5%), visual symptoms in 50
patients (38.5%), ataxia in 47 patients (26.2%), vomiting in
37 patients (28.5%), cranial neuropathy in 28 patients
(21.5%), speech disturbances in 22 patients (16.9%),
hemisensory disturbances in 22 patients (16.9%), deviation
of angle of mouth in 15 patients (11.5%), unilateral limb
weakness in 15 patients (11.5%), dysphagia in 12 patients
(9.2%), hoarseness of voice in 8 patients (6.2%), nasal
regurgitation of liquids in 8 patients (6.2%), altered
sensorium in 6 patients (4.6%), ptosis in 5 patients (3.8%) as
shown in Figure 2.

PTOSIS WM 3.8
ALTERED SENSORIUM W 4.6
NASAL REGURGITATION W 6.2
HOARSENESS OF VOICE I 6.2
DYSPHAGIA N 9.2
UNILATERAL LIMB WEAKNESS N 115
DEVIATION OF ANGLE OF MOUTH NN 11.5
HEMI SENSORY DISTURBANCES (TINGLING... NN 16.9
SPEECH DISTURBANCES NN 16.9
CRANIAL NEUROPATHY I 21.5
VOMITING N 28.5
ATAXIA I 36.2
VISUAL SYMPTOMS I 35.5
HEADACHE I 35.5
VERTIGO / GIDDINESS I 45.5

Figure 2. Clinical Signs and Symptoms

Hypertension is the most common risk factor observed in this
study. N= 110 patients had hypertension (84.6%), whereas
diabetes mellitus was seen in 43 patients (33.1%). N= 78
patients (60%) were smokers and alcohol intake history was
present in 48 patients (36.9%). N= 13 patients (10%) had
Coronary Artery Disease (CAD) and Rheumatic Heart Disease
was diagnosed in 6 patients (4.6%). Lone Atrial Fibrillation
was present in 11 patients (8.5%). Only 5 patients had
chronic kidney disease as a comorbid illness. 5 patients had
stroke in young age group in this study. Four patients were
having elevated homocysteine level and one patient was
tested positive for anti-phospholipid (IgG, IgM) antibodies.
Coagulation profile and serum electrolytes (sodium,
potassium) were normal in all patients as shown in Figures 3
and 4.

Page 3125



Jemds.com

60.00
36.9

s 33.1

o

930,00 |

20.00 -

10.00 -

0.00 , . .

HYPERTENSION DIABETES SMOKING ALCOHOL

Figure 3. Risk Factors
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Figure 4. Aetiology

Significant haemodynamic changes (> 50% stenosis) on
neck vessel Doppler were seen in 110 patients (84.6%). 2D
echocardiography was normal in 51 patients (39.2%). Only
Left Ventricular Hypertrophy (LVH) was seen in 68 patients
(52.3%). Only lone Atrial Fibrillation (AF) in 3 patients
(2.3%). LVH and AF on 2 patients (1.5%), LVH, AF, mitral
stenosis was seen in 6 patients (4.6%) as shown in Figure 5.

AF
2.3%

NORMAL
39.2%

A

1378, AF, Ms
4.6%

Figure 5. 2D Echocardiography Parameters
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The posterior cerebral arterial territory was the most
commonly involved followed by superior cerebellar arterial
territory. The arterial territory involvement based on the
imaging of brain included Posterior Cerebral Artery (PCA) in
64 patients (49.2%), Superior Cerebellar Artery (SCA) in 30
patients (23.1%), perforating branches of basilar artery 16
patients (12.3%), posterior inferior cerebellar artery (PICA)
in 7 patients (5.4%), Anterior Inferior Cerebellar Artery
(AICA) in 7 patients (5.4%), Basilar Artery (BA) thrombosis
in 5 patients (3.8%). Both basilar artery and PICA in 1 patient
(0.8%) respectively as shown in Figure 6.

BA, PICA
0.8%

BASILAR ARTERY
THROMBOSIS
3.8%

PICA
5.4%

PERFORATING
BRANCHES OF
BASILAR ARTERY
12.3%

Figure 6. Arterial Territory Involvement in Posterior
Circulation Strokes

Based on the TOAST Classification, the followings findings
observed in this study includes large artery disease (84.6%)
followed by cardioembolic (10%), then stroke of other
determined aetiology (3.8%), lastly small vessel occlusion
(1.5%) as shown in Figure 7.

CARDIO EMBOUIC

STROKE OF

10.00%

STROKE OF OTHER
DETERMINED
AETIOLOGY
3.8%

SMALL VESSEL
OCCLUSION
15%

Figure 7. Toast Classification

Out of 130 patients 124 patients are alive, 6 patients died
during hospitalisation (4.6%). Most of them had basilar
artery thrombosis and 1 patient with basilar artery
thrombosis with PICA involvement. Outcome of Ischaemic
Posterior Circulatory Stroke was analysed based on NIHSS at
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admission with NIHSS score > 8 in 103 patients (79.2%). At
discharge, out of 124 patients NIHSS score > 8 was observed
in 35 patients (26.9%). Only 4 (3.1%) patients had NIHSS
score more than 8 score at 3 months follow-up and the
remaining 120 patients (92.3%) had score less than or equal
to 8 as shown in Figures 8, 9, 10.

Figure 8. NIHSS at Admission

Death
4.6%

Figure 9. NIHSS at Discharge

>8
3.1

Figure 10. NIHSS at 3 months Post Stroke
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DISCUSSION

The mean age of the patients in this study group was 59.81
years within a range between 38 and 88. These findings are
closely resembling to the other studies done in India. The
New England Medical Centre-Posterior Circulation Register
(NEMC-PCR) demonstrated that majority of the patients were
in age group between 66 and 75 years.4 Stroke occurs in
relatively younger people in developing countries. Lower life
expectancy in Indian population compared to the western
world (66.46 vs. 78.4 years)4 could be the explanation for this
difference. Posterior circulation stroke can have varied
clinical presentations. Vertigo was the most common
symptom (48.5%) in this study with similar findings
observed in earlier Indian studies.> Vertigo in posterior
circulation stroke is due to the involvement of vestibular
nucleus or its connections. In this study, headache and visual
symptoms (field defects, blurring of vision, decreased vision,
double vision) were observed of same frequency with a
percentage of 38.5%. The headache is of dull aching type with
a few patients presenting with sudden onset, moderate
intensity headache, localising to the occipital area. The
headache may be due to meningeal irritation and increased
intracranial tension. None of the patients had prior history of
migraine. Out of 38.5% patients with headache, only 28.5% of
patients had vomiting. Headache and vomiting are more
commonly seen in posterior circulation stroke than in
anterior circulation stroke.” Vomiting may occur due to the
involvement of vestibular nucleus or chemoreceptor trigger
zone (CTZ).5 Fisher reported that headache in anterior
circulation strokes is generally frontal and it is ipsilateral to
the lesion, while in posterior circulation stroke headache was
localised to the occipital area.8 The explanation proposed to
this difference is that the cerebral vasculature of the
meninges in the posterior circulation is more heavily
innervated by nociceptive afferents than the anterior
circulation.8

Ataxia was the 3rd most common manifestation in 36.2%
of patients in this study. Ataxia in posterior circulation stroke
is due to the involvement of cerebellum or its connections.
Cranial neuropathy was observed in 21.5% patients. The
cranial nerves III, IV, VI, VII, IX and X were involved. A study
from China by Shi et al® that analysed clinical characteristics
in 216 patients with posterior circulation stroke found
vertigo in 33.8% and ataxia in 30%. Shi et al study also
demonstrated a higher percentage of patients with motor
weakness (81.9) as compared to the present study. Dysphagia
was observed in 9.2% of patients with pontine and medulla
lesions. Altered sensorium was observed in 4.6% of patients,
most of them are having comorbid illnesses with imaging
showing basilar artery thrombosis. These patients had severe
stroke at admission and poor outcome. Almost all the patients
died during hospitalisation. The reason for mortality in these
patients is increased intracranial tension with consequent
cerebellar herniation.

Hypertension is the most common risk factor observed in
this study (84.6%). Higher the blood pressure, the greater is
the risk of stroke. Uncontrolled, accelerated hypertension
causes both ischaemic and haemorrhagic stroke. The findings
in this study correlated with studies of New England Medical
Centre Posterior Circulation Registry- Lee et al, Uma et al,
Kora et al41011 Evidence shows that efforts to control
hypertension have been a major contribution to the recent
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decline in death rate from posterior circulation ischaemic
stroke. In this study, 33.1% patients had diabetes which
correlated with other studies.#1213 Diabetes independently
increases risk of ischaemic posterior circulation stroke with a
relative risk of 2 to 6. Elevated blood glucose is an indicator
of poor prognosis in cerebral ischaemia. In general neurologic
outcome in diabetic patients with stroke was significantly
worse than in non-diabetics. Posterior circulation stroke was
noted at an earlier age in alcoholics than in non-alcoholics.
Heavy alcohol consumption have an increased prevalence of
hypertension with increased risk of early atherosclerosis of
large blood vessels. Combination of smoking and alcohol
abuse increases the risk multi-fold. In the present study, 48
patients (36.9%) had history of alcohol consumption. This
percentage of prevalence correlates with other studies such
as Mehindiratta et al.1213 Along with smoking, alcohol is an
independent modifiable risk factor. Cardiac disease (coronary
artery disease) was seen in 13 patients (10%), Rheumatic
heart disease was seen in 6 patients (4.6%) and Atrial
fibrillation was noted in 11 patients (8.5%). Cardiac factors
played an important aetiological factor as cardioembolic
stroke and it is the 2nd most leading cause followed by
atherosclerosis. These findings are consistent with studies by
Lee et al, NEMC-PCR.41213 Atrial fibrillation and RHD were
the causative factors for cardioembolic stroke in this
study.141516 Qut of 130 patients, significant haemodynamic
changes in neck vessel Doppler (> 50% stenosis) were
observed in 110 patients (84.6%). Large artery disease was
the most common cause for posterior circulation stroke in
this study. Similar findings were noted in earlier Indian and
western studies.”.12.1314 MRI brain revealed following arterial
territory involvement in descending order PCA > SCA >
perforating branches of the basilar artery > PICA > AICA >
basilar artery thrombosis.121317 According to TOAST
classification of stroke in this study, aetiological factors found
in the study were similar to earlier Indian and western
studies. The order includes large artery disease >
cardioembolic > stroke of other determined aetiology > small
vessel occlusion. The mortality in this study is 4.6%, which is
similar in other studies.1819 National Institute of Health
Stroke Scale (NIHSS) was taken as an indicator for outcome of
stroke. The improvement was significant in the remaining
124 alive patients during 3 months follow-up. 120 patients
had NIHSS score of < 8 (92.3%).

CONCLUSION

Posterior circulation stroke was present with varied
symptoms such as headache, dizziness, vomiting and ataxia.
There should be a high index of suspicion and patients should
be sent for imaging at the earliest. These strokes generally
carry a good prognosis depending on infarct location and size
except for basilar artery thrombosis, which has a grave
prognosis with high mortality.

REFERENCES

[1] Easton D], HSMJ, Fauci AS BE, Isselbacher K].
Cerebrovascular disease. In: Anonymous Harrison's
principle of internal medicine. New York, NY: McGraw
Hill 1998: p. 2325-48.

[2] Becker K]. Vertebrobasilar ischemia. New Horizons:
Science and Practice of Acute Medicine 1997;5(4):305-
15.

J. Evolution Med. Dent. Sci./eISSN- 2278-4802, pISSN- 2278-4748/ Vol. 7/ Issue 27/ July 02, 2018

(3]

[4]

[5]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

Original Research Article

Ferbert A, Bruckmann H, Drummen R. Clinical features
of proven Dbasilar artery occlusion. Stroke
1990;21(8):1135-42.

Caplan LR, Wityk R], Glass TA, et al. New England
Medical Center posterior circulation registry. Ann
Neurol 2004;56(3):389-98.

Olshaker ]S RPBR. Vertigo, in emergency medicine,
concepts and clinical practice. St. Louis, MO: Mosby
1998:2165-73.

Savitz SI, Caplan LR. Vertebrobasilar disease. N Engl ]
Med 2005;352(25):2618-26.

Fisher CM. Headache in cerebrovascular disease. In:
Vinken PJ], Bruyn GW, eds. Handbook of clinical
neurology. Vol 5. Amsterdam, The Netherlands: North
Holland Publishing Co, 1968: p. 124-56.

Vestergaard K, Andersen G, Nielsen M], et al. Headache
in stroke. Stroke 1993;24(11):1621-4.

Shi GW, Xiong XL, Lin Y, et al The clinical
characteristics of patients with posterior circulation
ischemic stroke [in Chinese]. Zhonghua Nei Ke Za Zhi
2008;47(5):393-6.

Joint National Committee. The Sixth Report of the Joint
National Committee on detection,
evaluation and treatment of high blood pressure. Arch
Intern Med 1997;157(21):2413-46.

Chobanian AV, Bakris GL, Black HR, et al. The Seventh
Report of the Joint National Committee on prevention,
detection, evaluation, and treatment of high blood
pressure: the JNC 7 report. JAMA 2003;289(19):2560-
72.

Sundar U, Mehetre R. Etiopathogenesis and predictors
of in-hospital morbidity and mortality in posterior
circulation strokes—a 2 year Registry with concordant
comparison with anterior circulation strokes. ] Assoc
Physicians India 2007;55:846-50.

Lee JH, Han S], Yun YH, et al. Posterior circulation
ischemic stroke in Korean population. Eur ] Neurol
2006;13(7):742-8.

Chairman JPW, Jeffery RB, Eugene FB, et al. Special
report from National Institute of Neurological
Disorders & Stroke. A classification and outline of
cerebrovascular disease III. Stroke 1990;21(4):637-
76.

Moulin T, Tatu L, Vuillier F, et al. Role of a stroke data
bank in evaluating cerebral infarction subtypes:
patterns and outcome of 1, 776 consecutive patients
from the Besancon stroke registry. Cerebrovasc Dis
2000;10(4):261-71.

Expert Panel on Detection, Evaluation and Treatment
of High Blood Cholesterol in Adults. Executive
Summary of the Third Report of the National
Cholesterol Education Program (NCEP) Expert Panel
on detection, evaluation, and treatment of high blood
cholesterol in adults (Adult Treatment Panel III). JAMA
2001;285(19):2486-97.

Bogousslavsky ], Van Melle G, Regli F. The Lausanne
stroke registry: analysis of 1000 consecutive patients
with first stroke. Stroke 1988;19(9):1083-92.

prevention,

Page 3128


https://www.ncbi.nlm.nih.gov/pubmed/?term=Vestergaard%20K%5BAuthor%5D&cauthor=true&cauthor_uid=8236332
https://www.ncbi.nlm.nih.gov/pubmed/?term=Andersen%20G%5BAuthor%5D&cauthor=true&cauthor_uid=8236332
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nielsen%20MI%5BAuthor%5D&cauthor=true&cauthor_uid=8236332

Jemds.com

(18]

J. Evolution Med. Dent. Sci./eISSN- 2278-4802, pISSN- 2278-4748/ Vol. 7/ Issue 27/ July 02, 2018

Low molecular weight heparinoid, ORG 10172
(danaparoid), and outcome after acute ischemic
stroke: a randomized controlled trial. The Publications
Committee for the Trial of ORG 10172 in Acute Stroke
Treatment (TOAST) Investigators. JAMA
1998;279(16):1265-72.

[19]

Original Research Article

Goldstein M, Barnett HJM, Orgogozo JM, et al. Stroke—
1989. Recommendations on stroke prevention,
diagnosis and therapy. Report of the WHO task force
on stroke and other cerebrovascular disorders. Stroke
1989;20(10):1407-31.

Page 3129



