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Abstract

Background: The aim of the study was to search if prognosis of is-
chemic cerebral stroke is affected by its subtypes with regard to its 
etiology, anatomical site, radiological size, and clinical severity.

Methods: This study was conducted on 43 patients of both sexes with 
ischemic cerebral stroke admitted to the Neurology Department of 
Menoufia University Hospitals. Their ages were ranging from 48 to 
72 years old and the mean age of cases was 61.26 ± 5.37, while in 
controls was 58.50 ± 4.70. Clinical severity of stroke was assessed 
using National Institutes of Health Stroke Scale (NIHSS). The etio-
logical subtypes of stroke were classified according to Trial of Or-
ganization 10172 in Acute Stroke Treatment classification. The ana-
tomical site of stroke was evaluated by using the Oxford Community 
Stroke Project classification. Its size was measured by neuroimaging. 
Favorable outcome (FO) was defined as modified Rankin scale (0 - 
2) while unfavorable outcome (UO) was defined as modified Rankin 
scale (3 - 6) after 3 months of onset of the stroke.

Results: The UO was correlated with the large vessel stroke (P < 
0.001), severe and very severe NIHH scores (P < 0.047 and P < 0.041, 
respectively), total anterior circulation stroke (P < 0.001), and lesion 
size > 3 mm (P = 0.007). The FO was correlated with small vessel dis-
ease (P < 0.001), mild NIHSS score (P ≤ 0.0001), lacunar infarction (P 
< 0.001), and infarct size < 1.5 mm (P = 0.001).

Conclusion: The outcome of cerebral ischemic stroke may be af-
fected by its subtype. This may help the clinician to tailor better indi-
vidual plan of management.

Keywords: Stroke; Subtypes; Prognosis

Introduction

On evaluation of stroke patients early after the onset of the dis-

ease, the neurologic examination alone may give false impres-
sion about the prognosis. Determination of the factors that affect 
this prognosis may help the treating physician to tailor the plan 
of management for the individual patient, and give the patient 
and his family more education about the course of the disease.

Ischemic cerebral stroke may be classified by different 
systems. It is etiologically classified according to the Trial of 
Organization 10172 in Acute Stroke Treatment (TOAST) clas-
sification into atherosclerotic, cardio-embolic, lacunar, other 
determined, and undetermined etiology [1]. The Oxford Com-
munity Stroke Project (OCSP) classification divided the is-
chemic stroke anatomically into total anterior circulation stroke 
(TAC), partial anterior circulation stroke (PAC), lacunar stroke 
(LAC), and posterior circulation stroke (POC) [2]. Neurologic 
impairment is measured quantitatively in many research stud-
ies, and increasingly in clinical practice, by use of the National 
Institutes of Health Stroke Scale (NIHSS), which measures 
neurologic impairment using a 15-item scale [3]. With regard 
to the size of the infarction based on radiological evaluation, it 
is considered small if it was below 1.5 cm, medium size if 1.5 - 
3 cm, and large size if it was more than 3 cm [4].

The aim of this study was to search if prognosis of is-
chemic cerebral stroke is affected by its subtypes with regard 
to its etiological causes, anatomical sites, radiological sizes, 
and clinical severity.

Patients and Methods

This study was conducted on 43 patients of both sexes with is-
chemic cerebral stroke admitted to the Neurology Department 
of Menoufia University Hospitals. Their ages were ranging 
from 48 to 72 years old and the mean age of cases was 61.26 
± 5.37, while in controls was 58.50 ± 4.70. Among the cases 
there were 22 males (51.2%) and 21 females (48.8%). Before 
starting the study, the ethics committee approved it and the 
informed consents were obtained from the patients.

Inclusion criteria

Patients with first time ischemic stroke, in the first 24 h of on-
set, confirmed by neuroimaging were included. The patients 
received antithrombotic treatment on admission in the form of 
antiplatelets plus or minus anticoagulants, but no one received 
thrombolytic treatment.
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Exclusion criteria

Patients with hemorrhagic stroke, history of old cerebral stroke 
by history or as seen on neuroimaging on admission, and the 
patients who died due to the systemic non-neurological com-
plications.

Clinical assessment

The stroke condition was evaluated with detailed and careful 
history taking, general (to assess the risk factors) and neuro-
logical examination. Clinical evaluation of stroke severity was 
assessed using NIHSS within the first 24 h of admission. Pa-
tients with a score greater than 25 are considered to have a 
very severe neurological impairment, while 16 - 25 is severe, 
6 - 15 is moderate and 6 is mild neurological impairment [5]. 
Stroke outcome was evaluated by using modified Rankin scale 
(MRS) after 3 months of onset of stroke. Favorable outcome 
(FO) was defined as MRS of 0 - 2 while unfavorable outcome 
(UO) defined as MRS of 3 - 6 [6].

Laboratory assessment

Blood samples were taken at admission before treatment. Rou-
tine tests included complete blood picture, liver function tests, 
kidney function tests, fasting and 2 h blood sugar, and erythro-
cyte sedimentation rate.

Radiological assessment

Initial and follow-up brain computerized tomography (CT) 
and/or magnetic resonance imaging (MRI) was done at ad-

mission, focusing on the early infarction signs (focal brain 
swelling, early hypodensity, attenuation of basal ganglia, or 
hyperdense artery sign) and detection of the site and size of 
infarction, and also for exclusion of cerebral hemorrhage or 
any other focal lesion. All patients underwent echocardiog-
raphy and duplex carotids. Some of them also had magnetic 
resonance angiography on cerebral blood vessels.

The anatomical site of stroke was evaluated by using the 
OCSP. It relies primarily on the initial symptoms, based on the 
extent of the symptoms.

The etiological subtypes of stroke were classified accord-
ing to TOAST classification.

Statistical analysis

Quantitative data were described using range (minimum and 
maximum), mean, standard deviation and median. Signifi-
cance of the obtained results was judged at the 5% level. Chi-
square test, Fisher’s exact test, F-test, and analysis of variance 
(ANOVA) were used.

Results

In this study we searched if there is a correlation between the 
outcome of ischemic stroke and its subtypes regarding its clini-
cal severity using NIHSS, its etiology using TOAST, its site 
using OCSP and its infarction size using neuroimaging.

According to the relation between the outcome of is-
chemic stroke and different stroke subtypes, there was a highly 
statistical significant correlation between large vessel stroke 
(66.6%) and UO in ischemic stroke patients (P < 0.001). While 
the small vessel disease type was correlated with FO (P < 
0.001) (Table 1).

Table 1.  Correlation Between Etiological Stroke Subtypes and Stroke Outcome

TOAST
Outcome (N, %)

Test P value
Favorable (N = 28) Unfavorable (N = 15)

Cardio-embolic stroke 3 10.7 2 13.3 0.25 0.239

Large vessel stroke 6 21.4 10 66.6 2.92 0.003

Small vessel stroke 16 57.2 1 6.7 3.22 < 0.001

Cryptogenic stroke 3 10.7 2 13.3 0.25 0.239

Table 2.  Correlation Between Stroke Severity on Admission and Stroke Outcome

NIHSS
Outcome (N, %)

Test P value
Favorable (N = 28) Unfavorable (N = 15)

Mild 17 60.7 0 0.0 3.88 < 0.001
Moderate 11 39.3 9 60.0 1.29 0.193
Severe 0 0.0 2 13.3 1.97 0.047
Very severe 0 0.0 4 26.7 2.86 0.041

NIHSS: National Institutes of Health Stroke Scale.
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There was a highly statistical significant correlation be-
tween mild NIHSS score and FO of ischemic stroke (P ≤ 
0.0001). There was significant correlation between severe and 
very severe NIHSS scores, respectively, and UO of ischemic 
stroke (P < 0.047 and P < 0.041). No significant correlation 
was present between moderate NIHSS score and outcome of 
ischemic stroke (P < 0.193) (Table 2).

There was highly statistical significant correlation be-
tween the UO and TAC (26.6%) (P < 0.001), and between 
lacunar infarction and FO of ischemic stroke (57.14%) (P < 
0.001) (Table 3).

There was highly statistical significant correlation be-
tween lesion size < 1.5 mm and FO of ischemic stroke patients 
(64.2%) (P = 0.001), and between lesion size > 3 mm and the 
UO (P = 0.007) (Table 4).

Discussion

There are many studies about the relation between the etiol-
ogy of ischemic stroke and its prognosis. This study showed 
that the stroke due to large vessel disease was correlated with 
the most UO. This is in agreement with Spring et al [7] and 
Lima et al [8] who proved that patients with strokes of large 
artery etiology tend to have worse prognosis for recovery com-
pared with other ischemic stroke subtypes. Also, Nedeltchev 
et al showed that proximal large vessel occlusion was associ-
ated with a more than seven-fold odds of UO [9]. Additionally, 
Arnold et al have shown that a normal angiogram portends 
a good prognosis [10]. Cerebral transient ischemic attacks in 
patients with large vessel occlusion have been found to have 
a 40% higher rate of second stroke than those with a normal 
MRA [11].

This study showed that stroke due to small vessel disease 
had the best FO. Considering that this stroke is usually small 
and isolated, it may be true that it has more favorable progno-
sis for recovery than other stroke subtypes. However, its natu-

ral history may not be as benign as commonly presumed. After 
a 12-year follow-up period, Melkass et al found that the acute 
index stroke attributable to small vessel disease was associ-
ated with poorer long-term survival and higher risk for cardiac 
death than other stroke subtypes [12]. Additionally, the cumu-
lative effect of its recurrence needs to be considered [13]. The 
rate of this recurrence has reported variable figures. One study 
reported a first-year recurrence rate of 2.83%, while another 
study reported an 83% rate [14, 15]. Some studies represent 
important evidence for a genetic connection and suggest that 
small vessel disease stroke might result from genetic suscep-
tibility to inflammation-mediated injury in conjunction with 
atherosclerotic risk factors [16].

In the same direction of my results, Arboix et al found 
that cardioembolic infarction is also associated with a lower 
rate of absence of functional limitation at discharge from the 
hospital, which may be related to its greater size, or higher rate 
of recurrence [17].

With regard to the cryptogenic stroke, Ntaios et al [18] 
proved that its cumulative probability of recurrence was simi-
lar to cardioembolic strokes, but higher than all the other types 
of non-cardioembolic stroke, including large artery atheroscle-
rosis (13%) and LACs (13%). These patients had a favorable 
functional outcome, defined as MRS ≤ 2 (62.5%), and com-
pared to patients with cardioembolic strokes (32.2%). Petty 
et al showed that patients with lacunar infarcts have a better 
prognosis up to 1 year after onset than those with infarcts 
due to other stroke etiologies. Compared with other ischemic 
stroke subtypes, cryptogenic stroke, where no mechanism of 
stroke is identified, tends to have a better prognosis up to one 
year following onset [19].

According to the site of the stroke, our study showed that 
the most UO was in the patients with the TAC (P < 0.001), 
while the most FO was in patients with lacunar infarction (P 
< 0.001). The prognosis for stroke recovery may vary by the 
site of the occluded artery and ischemic brain injury [20]. 
In agreement with my results, Decarlo et al showed that the 

Table 3.  Correlation Between the Site of Stroke and its Outcome

OCSP
Outcome (N, %)

Test P value
Favorable (N = 28) Unfavorable (N = 15)

PACS 10 35.72 9 60 1.52 0.126
POCS 2 7.14 1 6.7 0.05 0.952
LACS 16 57.14 1 6.7 3.22 0.001
TACS 0 0 4 26.6 2.86 0.004

OCSP: Oxford Community Stroke Project; PACS: partial anterior circulation stroke; POC: posterior circulation stroke; 
LAC: lacunar stroke; TAC: total anterior circulation stroke.

Table 4.  Correlation Between the Size of Stroke and its Outcome

Lesion size
Outcome (N, %)

Test P value
Favorable (N = 28) Unfavorable (N = 15)

< 1.5 mm (small) 18 64.2 2 13.3 3.19 0.001
1.5 - 3 mm (medium) 9 32.2 8 53.4 1.35 0.177
3 mm (large) 1 3.6 5 33.3 2.86 0.007
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involvement of total anterior circulation or posterior circula-
tion portends poor prognosis [21]. There is large variation 
in the results of the prognosis of stroke even in the same 
anatomical site. Bougusslavsky et al [22] detected a mortal-
ity rate of 40% in cases of POC, whereas Pazdera et al [23] 
found a mortality rate of 3.6% at 1 month with encouraging 
disability status (28% with no disability and 51% with minor 
disability on MRS), at 1 month post stroke. Strokes in the 
insular region have been associated with increased mortality, 
which is often attributed to autonomic dysregulation [24, 25]. 
Strokes located in the internal capsule demonstrated a worse 
prognosis for recovery of hand motor function at one year 
than strokes in the corona radiata or motor cortex after con-
trolling for infarct size [26]. Even the behavior of the stroke 
may be influenced by the involved artery. Anterior choroidal 
artery infarctions may be more likely to progress in the first 
few days after stroke than other subtypes [27, 28]. There are 
limited and conflicting data regarding border zone infarcts 
and outcome [29, 30].

The size of acute infarction on neuroimaging studies may 
be used to estimate stroke outcome [31]. This study confirmed 
that the larger the size of the ischemic cerebral stroke, the more 
the UO will be. In agreement with that, Vogt et al [32] and 
Baird et al [33] found that the initial infarct volume within 
72 h of ischemic stroke onset, as defined by CT or MRI, was 
an independent predictor of stroke outcome at 90 days, along 
with age and NIHSS score. In my study, most of the lesions are 
supratentorial, which may be different from infratentorial ones 
in which a small infarct can result in severe stroke.

With regard to the clinical severity of ischemic stroke on 
admission, as estimated by NIHSS, this study proved that the 
higher the score of NIHSS, the more of the FO. Similar to this 
result, Coutts et al [34] found that the severity of ischemic 
stroke on neurologic exam was probably the most important 
factor affecting short- and long-term outcome. Also, Frankel 
et al have demonstrated that the NIHSS is a good predictor of 
stroke outcome [35].

Conclusion

The outcome of cerebral ischemic stroke may be affected by its 
subtype. This may help the clinician to tailor better individual 
plan of management.
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