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ABSTRACT

Objective: To compare the outcome in different types of stroke according to cerebral ischemic region.

Study Design: Descriptive study.

Place and Duration of Study: Medical Unit-l (Ward 5), Jinnah Postgraduate Medical Centre, from June 2006 to
April 2007.

Methodology: A total of one hundred and forty seven patients of first ever cerebral infarcts admitted through emergency
and medical OPD were included in the study and diagnosed on the basis of clinical findings and scan of brain. Detailed
history and relevant examination was done. Causes of death during hospital stay were assessed. Discharged patients
were followed-up in medical OPD and progress was monitored by modified Rankin scale at 1,3 and 6 months poststroke.
Results: One hundred and forty seven patients were studied. Their average age was 56.47+15.8 years. There were 80
(54.4%) males and 67 (45.6%) females. The stroke syndromes inculded partial anterior circulation stroke in 43 (29.25%),
posterior circulation stroke in 30 (20.41%), total anterior circulation stroke (TACS) in 36 (24.49%) and lacunar stroke in 38
(25.85%). During their hospital stay, 45 (30.6%) patients expired and 102 (69.3%) were discharged.The total mortality rate
was 36.05% at one month, 40.1% at third month and 43.5% at sixth month poststroke. Mortality was significantly high in
patients with TACS (n-26, 72.2%, p-0.0001), Furthermore, at the time of incidence, 27.8%, 19.7% and 14.2% cases
respectively were functionally dependent. Twenty five (65.7%) patients of lacunar stroke were independent (p=0.002) at
the end of the sixth month poststroke.

Conclusion: TACS had the worst outcome with the highest number of mortalities, whereas lacunar stroke had a better
outcome, i.e. a majority of the patients were functionally independent by the end of 6 months.

Key words:  Total anterior circulation stroke.  Partial anterior circulation stroke.  Posterior circulation stroke. Lacunar stroke.
Modified Rankin scale.
INTRODUCTION partial anterior circulation stroke and posterior
. . . i i 4 ificati
Stroke is defined according to World Health circulation stroke.4 Classification was based upon

bedside clinical features and the label attached to each
sub-category is anatomical, which reflects the close
correlation between symptoms and signs and site of
cerebral infarction. This classification is of prognostic

Organization as rapidly developing symptoms and/or
signs of focal and at times global loss of brain functions,
with symptoms lasting more than 24 hours or leading to
death, with no apparent cause other than that of

vascular origin.? Acute stroke is the second leading
cause of death in industrialized countries.2 The cost of
related care is among the fastest growing expenses for
medicare.3 Prevention of stroke (and indeed diagnosis
and therapy) requires an in-depth understanding of the
stroke subtypes and etiological factors which differ by
geographic region, and even by ethnicity within the
same region.

Bamford et al. using data from the Oxford Community
Stroke Project (OCSP), defined four sub-categories of
cerebral infarction on the basis of presenting symptoms
and sign; lacunar stroke, total anterior circulation stroke,
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significance.

A major point of discussion is how to define outcome in
acute stroke trials with disability and handicap scales.5
The most widely used scales are Modified Rankin scale
(MRS) and Barthel Index.6 The MRS has proved to be
valid and reliable for defining outcome in stroke patients.
Extensive evidence on the validity, reliability and
sensitivity of the MRS exists across broad but
fragmented literature.” The MRS defines 6 different
grades of disability, from 0 for “no symptoms at all” to 5
for “severe disability or bedridden, incontinent, and
requiring constant nursing and care and attention”, and
6 for death.8 This study was conducted to determine the
outcome and progress of patients suffering from four
types of acute ischemic stroke as described above.

METHODOLOGY

This longitudinal study of patients with first ever clinical
stroke due to cerebral infarction was carried out in
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Medical Unit | (Ward 5), Jinnah Postgraduate Medical
Centre, Karachi, from June 2006 to April 2007. A total of
147 patients above the age of 15 years of either gender
were included in the study and diagnosed on the basis
of clinical findings and investigations. The diagnosis of
clinical sub-types of ischemic stroke were rated
according to Bamford’s classification (Oxfordshire
Community Stroke Project) criteria as total anterior
circulation stroke (TACS), partial anterior circulation
stroke (PACS), lacunar stroke (LACS) and posterior
circulation stroke (POCS).

All patients of cerebral ischemia were included in the
study and categorized into the four sub-types on the
basis of clinical findings and location of infarcts on CT
brain scan. Patients with total anterior circulation stroke
(TACS) presented with a combination of higher cerebral
dysfunction (e.g., dysphasia, dyscalculia, visuospatial
disorder); homonymous visual field defect; and
ipsilateral motor and, or sensory deficit of at least two
areas of the face, arm, and leg.? If the conscious level
was impaired and formal testing of a higher cerebral
function or the visual field was not possible, a deficit was
assumed. Patients with PACS presented with two, out of
the three components of TACS, with higher cerebral
dysfunction.4 LACS patients presented with a pure
motor stroke, pure sensory stroke, sensory-motor
stroke, or ataxic hemiparesis without higher cerebral
dysfunction.4 Patients with POCS presented with any of
the following;10 ipsilateral cranial nerve palsy with
contralateral motor and or sensory deficit; bilateral
motor and or sensory deficit, disorder of conjugate eye
movement; cerebellar dysfunction without ipsilateral
long-tract deficit (i.e., ataxic hemiparesis) or isolated
homonymous visual field defect. Patients suffering from
haemorrhagic stroke, sub-arachnoid haemorrhage,
head trauma, space occupying lesion in brain, previous
old cerebral infarctions on imaging incidently found while
investigating for the current infarct, demyelinating
disease and vasculitis were excluded from the study.

The deaths during hospital stay were due to direct
neurological sequelea, acquired infections and cardiac
cause. The progress of the discharged patients was
monitored on the basis of the functional outcome
derived from Modified Rankin scale into three groups as
(a) capable of independent existence, (b) dependant on
others and (c) dead. The outcome was assessed at 1, 3
and 6 months poststroke respectively in the medical
OPD. The data was entered and analyzed on SPSS
version 10.0. The outcome was presented as a
frequency table. A chi-square test was applied to
compare proportion difference of outcome in different
strokes. A p-value of less than 0.05 was considered
statistically significant.

RESULTS

The study was carried out on 147 patients of cerebral
infarction meeting with inclusion criteria and diagnosed

on the basis of clinical finding and investigation. Their
average ages were 56.47+15.8 years (ranging form 15
to 102 years). Out of 147 patients, there were 80
(54.4%) males and 67 (45.6%) females. The stroke
syndromes were partial anterior circulation stroke in 43
(29.25%), posterior circulation stroke in 30 (20.41%),
total anterior circulation stroke in 36 (24.49%) and
lacunar stroke in 38 (25.85%).

During the hospital stay, 45 (30.6%) patients expired
and 102 (69.3%) were discharged and advised for
follow-up in the medical OPD of Medical Unit 1. Out of
45 deaths, 33 (22.4%) were due to direct neurological
sequelea, 11 (7.5%) were due to infection and 1 (0.68%)
patient died due to cardiac causes.

The outcome at one month is shown in Table |. The
overall mortality was 53 (36.05%); 41 (27.8%) patients
were dependant and 53 (36.05%) patients were
independent. At this time, mortality was significantly
high in patients with TACS which was 26 (72.2%,
p=0.0001), where as 23 (60.5%) patients of lacunar
stroke were independent (p=0.001).

Outcome at third month is shown in Table II. The overall
mortality was 59 (40.1%); 29 (19.7%) patients were
dependant and 59 (40.1%) were independent. Mortality
at the third month was significantly high in patients with
TACS (n=29, 80.5%, p=0.0001). Twenty five (67.7%)
patients with lacunar stroke were independent
(p=0.001).

At the sixth month, the overall mortality was 64 (43.3%);
as shown in Table Ill, 21 (14.2%) patients were
dependent and 62 (42.1%) patients were independent.
Mortality was significantly high in TACS (n=31, 86.1%,
p=0.0001) and the 25 (65.7%) patients with lacunar
stroke were still independent with (p=0.002).

The mortality rate was consistently high in patients with
TACS while patients and patients with lacunar stroke
had a significant consistently independent outcome. The
overall mortality rate of the study was 43.5%.

Table I: Comparison of outcome of stroke after one month.

Stroke Outcome (modified rankin scale) Total p-value
Dead Dependent | Independent

PACS 14 (32.5%) | 14 (32.5%) | 15 (34.8%) 43 0.78

POCS 10 (33.3%) 2 (20%) 4 (46.6%) 30 0.434

TACS 26 (72.2%) 9 (25%) 1 (2.7%) 36 0.0001*

LACS 3 (7.8%) 12 (31.5%) | 23 (60.5%) 38 0.001*

Total 53 (36.05%) | 41 (27.8%) 3 (36.05%) | 147

Table Il: Comparison of outcome of stroke after third month.

Stroke QOutcome (modified rankin scale) Total p-value
Dead Dependent | Independent

PACS 15 (34.8%) | 10 (23.2%) | 18 (41.8%) 43 0.741

POCS 1 (36.6%) 4(13.3%) | 15 (50%) 30 0.48

TACS 29 (80.5%) 6 (16.6%) 1 (2.7%) 36 0.0001*

LACS 4 (10.5%) 9 (23.6%) | 25 (67.7%) 38 0.001*

Total 59 (40.1%) | 29 (19.7%) | 59 (40.1%) 147
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Table lll: Comparison of outcome of stroke after six months.
Stroke Outcome (modified rankin scale) Total p-value
Dead Dependent | Independent
PACS 16 (37.2%) 7 (16.2%) 20 (46.5%) 43 0.702
POCS 11 (36.6%) 3 (10%) 16 (53.3%) 30 0.45
TACS 31 (86.1%) | 4 (11.1%) 1 (2.7%) 36 0.0001*
LACS 6 (15.7%) | 7 (18.4%) | 25 (65.7%) 38 0.002*
Total 64 (43.3%) | 21 (14.2%) | 62 (42.1%) | 147

Data are given as no. of patients (%), Row wise percentage are computed

for each stroke.

* Significant

Strokes: Partial Anterior Circulation Stroke (PACS), Posterior Circulation Stroke (POCS)
Total Anterior Circulation Stroke (TACS), Lacunar Stroke (LACS)

Outcome: Independent = (Ranking Grades 0-2), Dependent = (Ranking Grades 3-5),
Death = (Ranking Grade 6).

DISCUSSION

Stroke is a global health problem. It is the leading cause
of adult disability and the second leading cause of
mortality worldwide.? In a population-based study
among the Pasthun community in Pakistan, a high
prevalence (4.8%) of stroke was observed.12

Sub-typing of the ischemic stroke to identify the
underlying mechanism is essential for both clinical
practice and research. Therefore, a reliable classification
system for acute cerebral infarction is very important.
Several clinical classification systems have been used to
categorize the sub-types of cerebral infarction, but one
of the most prevalent classifications is the Bamford’s
classification. In this study, the incidence and natural
history of four clinically identifiable sub-types of cerebral
infarction was described in 147 patients of first ever
stroke. The outcome was monitored by the Modified
Rankin scale (MRS), which is a clinician-reported
measure of global disability and has been widely applied
for evaluating recovery from stroke. Studies in small
patient series have consistently shown significant
relationships between lesion volume (measured by
diffusion-weighted and other imaging methods) and
Modified Rankin scale grades, with larger lesions
predicting more severe disability.’> As would be
reasonably expected, improved brain perfusion and
recanalization after thrombolytic therapy are also
associated with improved Modified Rankin scale
disability outcomes.14-16 There are 6 grades of Modified
Rankin scale, and all its grade transitions are considered
to be clinically meaningful.17

The study was carried out on 147 patients of cerebral
infarction diagnosed on the basis of clinical finding and
investigation.

During the hospital stay, 45 (30.6%) patients died.
These deaths occurred in the first 7 days of their
admission. The death rate in this study was higher than
Vernino’s study,1® where 8% expired in the first week
and in an ltalian study 9.7% mortality occurred in
hospital.1®

Out of 45 (30.6%) deaths, 33 (22.4%) patients died of
direct neurological sequelae and 11 (7.5%) patients died

of infections such as aspiration pneumonia and
septicemia secondary to urinary tract infection. Both
these complications occur in the unconscious with
urinary tract infections due to catheterization. Of 33
deaths due to direct neurological sequelae, 19 (57.5%)
patients belonged to TACS. Patients with TACS have
large vessel occlusion and often have acute cerebral
edema caused by cortical ischemia.20 Early deterio-
ration is associated with a worse prognosis; Tei et al.
found almost 42% of Japanese patients with TACS
deteriorated within the first 7 days of acute stroke and
more than one third of these were dead by 7 days.® The
reason for early mortality could be the lack of
thrombolytic therapy. Intravenous recombinant-tPA for
treatment of acute ischemic stroke has been used in the
developed world with favourable outcome, both in
academic teaching hospitals as well as in community
based medical centres.21

After discharge till one month outcome, 8 (5.4%)
patients expired, and the total mortality was 53
(36.05%). Forty one (27.8%) patients were dependant
and 53 (36.05%) patients were independent. The case
fatality was higher than in other studies, i.e., in OCSP
10%, BROS study 29.8%,22 15.8% in a study conducted
in Martinique,2® 23.3% in a study conducted in Chille
and 24 and 26% in the South London Stroke Register
(SLSR).25 At this time, 41 (27.8%) patients were
functionally dependant, where as in OCSP 39% were
dependant. Between one month and three months,
6 (4%) patients expired, and the total case fatality was
59 (40.1%) which was also high as compared to the
South London Stroke Register where it was 32.7%.25 At
this time, 29 (19.7%) patients were functionally
dependant. Between the third month and sixth month,
5 (8.4%) patients expired, and the total outcome in
terms of case fatality was 64 (43.3%) which in
comparison with the OCSP, Lavados study and SLSR
was higher, where the mortalities were 18%, 33% and
36.1% respectively. At the 6th month, 21 (14.2%)
patients were dependant which is lower than OCSP
where 29% were dependant. The results show that the
four groups do have distinctive features. In the TACS
group the chance of a good functional outcome was
negligible and mortality was significantly high. Poor
outcomes after hemispheric infarctions are consistent
with considerable damage to corticospinal tracts.26 The
observations of the LACS group showed that such
strokes are “mild”; their mortality rates are low and a
large portion show significant improvement. The case
fatality secondary to LACS was higher then other
studies conducted worldwide,427.28 which therefore,
justifies the need for further evaluation and management
of diseases which lead to it. Mortality also depends on
the type of neurological deficit at the time of presentation
of the patient and the site and size of lacunar infarcts.27
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The recovery patterns of LACI and PACI were distinctive
in this study unlike in Smith’s study,2® where it does not
distinguish distinctive recovery patterns. Finally, in the
POCI group few patients died early, presumably due to
interference with vital brainstem structures. The rate of
death immediately after POCI is approximately 3-4%,10
which is lower than this study.

There are several limitations of the present study. Not all
tertiary care institutions taking care of stroke patients in
Pakistan were included in this study. It is advisable to
conduct a multicentre study on stroke in Pakistan that
may help make future stroke management policy.
However, to confirm any causalty, the present findings
require an investigation in prospective studies.
Therefore, future studies on risk factors of ischemic
stroke should differentiate between stroke etiologies to
unmask the role of particular risk factors for single
subtypes. It is also recommended that future attempts to
predict stroke outcome using acute clinical and imaging
variables would be valuable in the management of
ischemic stroke patients. Ischemic stroke is a
polyetiologic disease with profound difference between
subtypes regarding age and gender distribution, and
outcomes. Several factors can contribute to this much
increase rate of mortality in a hospital and at 1, 3 and 6
months poststroke in this study. Some of them can be
effectively eliminated with standardization of stroke
management in local institutions; e.g. introduction of IV
tpA within 3 hours of the window period may decrease
the poor outcomes in acute ischemic stroke patients.
The importance of subsequent stroke risk assessment
should be highlighted and every patient with stroke
needs to have some preliminary investigation such as
cardiac echography, carotid Doppler and lipid profile on
admission, which is not routinely practiced in our
institution. There is evidence that acute care and
rehabilitation of stroke patients is best carried out in
stroke units that offer an organized, multidisciplinary
approach to care. All stroke patients should have
access of such care. Dedicated stroke units with well
equipped monitors and trained doctors and nursing staff
may play a pivotal role in the management of acute
ischemic patients. Improving general nursing care and
reducing the number of complications like infections
would probably decrease the death rate in stroke patients.

CONCLUSION

TACS had the worst outcome with the highest number of
mortalities, where as lacunar stroke had better outcome,
i.e. a majority of the patients were functionally
independent by the end of 6 months.
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