The Internet Journal of Neurology
Volume 23 Number 1

Clinical Significance Of Alberta Stroke Programme Early
Computed Tomography (Aspect) Score And Infarct Volume
With National Institute Of Health Stroke Scale (NIHSS) In
Acute Ischemic Stroke

L Amalia

Citation

L Amalia. Clinical Significance Of Alberta Stroke Programme Early Computed Tomography (Aspect) Score And Infarct
Volume With National Institute Of Health Stroke Scale (NIHSS) In Acute Ischemic Stroke. The Internet Journal of Neurology.
2022 Volume 23 Number 1.

DOI: 10.5580/1JN.56350

Abstract

Background: Imaging plays an essential role in diagnosing ischemic stroke, and Computed tomography scanning (CT-scan)
was the most imaging to assess early ischemic changes. Alberta Stroke Programme Early Computed Tomography (ASPECT)
score was a tool for assessing CT-scan in ischemic stroke, and we confirmed with infarct volume to predict outcomes and
severity of stroke compared with NIHSS.

Objective: We hypothesize that the ASPECT score negatively correlated and infarct volume positively correlated with
neurological deficit in acute ischemic stroke patients.

Methods: This was an analytic-descriptive cross-sectional study on first-acute onset ischemic stroke patients in the Neurology
Ward of Hasan Sadikin General Hospital. We divided into two groups, small vessel disease and extensive vessel disease,
based on a non-contrast head CT scan. ASPECTS and infarct volume were calculated from CT-scan of ischemic stroke patients
involving medial cerebral artery and compared to NIHSS.

Results: A total of 37 subjects (51.35% male and 48.65% female), with mean age 56.21 + 12.53 years, there were 56.75%
small vessel diseases and 43.25% large vessel diseases. Subjects with small vessel disease had higher ASPECT score
(8.21£3.83 vs. 6.94+3.86), smaller infarct volume (0.21£0.86 vs. 1.04+£1.83 cc), and had lower NIHSS (4.78+3.86 vs.
11.50+3.83) than subjects with large vessel diseases. Spearman's correlation test show a significance correlation between
ASPECT (r=-0.94, p<0.001), infarct volume (r=0.77, p<0.001) and NIHSS.

Conclusion: There was a strong correlation between ASPECT score, infarct volume, and NIHSS score in acute ischemic
stroke. The higher the value of the ASPECT score, the lower the value of infarct volume, the lower the value for NIHSS.

INTRODUCTION The Alberta Stroke Program Early Computed Tomography

Stroke is still the leading cause of disability worldwide, and ~ (ASPECT) is a simple tool to evaluate early ischemic

ischemic stroke is more common than intracerebral changes using non-contrast brain CT for anterior circulation,

hemorrhage stroke. After narrowing or blocking the artery, it and we can predict clinical outcomes before intravenous

. . 1.5-7
causes a reduction of cerebral blood flow resulting in brain thrombolysis or mechanical thrombectomy procedure.

ischemia. Early management will minimize infarct volume National Institute of Health Stroke Score (NIHSS) was a tool

and neuronal damage and prevent the severity of . - .
g P y that can assess neurological deficit and severity of stroke

neurological deficit."” . . .
g patients to predict clinical outcomes after the stroke event.

We can assess neuronal damage and infarct volume non- Increasing one point of NIHSS can decrease about 28% of

contrast brain CT scan on acute ischemic stroke patients."™ clinical outcomes of acute ischemic stroke, but still had
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limitations for assessing metabolic problems that can cause a
. 5,6
decreased level of consciousness.

We hypothesize that ASPECT score and infarct volume non-
contrast head CT scan correlated with neurological deficit in
acute ischemic stroke patients.

METHODS

This study was a retrospective from the medical record of
hospitalized acute ischemic stroke patients confirmed by
non-contrast brain computerized tomography (CT) less than
72 hours of onset. We assessed the neurological deficit using
the National Institute of Health Stroke Scale (NIHSS) on the
acute phase. We classified acute ischemic stroke patients
into two groups: extensive vessel disease and small-vessel
disease based on non-contrast head CT scan. We excluded
patients with a decreased level of consciousness due to
metabolic problems, history of stroke, CT scan > 5 mm
slices. A neuroradiologist assessed the ASPECT score and
infarct volume-statistical analysis using Spearman rank and
Kruskal Wallis test, considered significant if p<0.001.

The Research Ethics Committee Universitas Padjadjaran
Bandung (No.27/UN6.KEP/EC/2020) had approved this
study. This study had complied with all relevant ethical
regulations (including The Declaration of Helsinki). All
patients were informed about the purpose of the study and
had obtained written consent.

RESULTS

A total of 37 patients were eligible in this study, with the
mean age of our subjects (mean + SD) 56.21+ 12.53,
51.35% were male, and 48.65% were female. We collected
data about stroke subtype (small vessel and major vessel
diseases), onset, ASPECT score, infarct volume, and NIHSS
(table 1).

Table 1

Characteristic of stroke patients

Variable N %
Age (years) Mean £ Std 56.21£12.53
Range A5-68
Gender Male 19 51.35%
Female 18 48.65%
Stroke subtype Large vessel diseases 13 43.25%
Small vessel diseases 1% 56.75%
ASPECTS Mean+5td TE1+2.11
Infarct volume Mean=5td 0.8342.11
{cc)
NIHSS Mean=51d 8.40+9.04
NIHSS Mild deficit {0-4) 7 18.91%
Moderate deficit {5-14) 26 T0.27%
Severe deficit (15-25) 4 10.8]1%
WVery severe deficit (>25) 0 0

ASPECT score in this study (mean + SD) was 7.81+2.11 and
NIHSS in this study (mean + SD) was 8.40+9.04 (table 1)

ASPECTS score according to stroke subtype

We found that the enormous vessel diseases stroke subtype
had an ASPECT score lower than minor vessel diseases and
was statistically significant (p<0.001) using the Kruskal
Wallis test. (table 2)

Table 2
ASPECT score according stroke subtype

Stroke subtype n ASPECTS
Mean Medisn(min-maks)  p value
Large vessel disease 18 6.94+3.86 6(4-7)
Small vessel dizease 19 B.21+1.83 DE-3) <0.000*
Mote :  * statistically significant

NIHSS score according to stroke subtype

We found that the enormous vessel diseases stroke subtype
had NIHSS score higher than minor vessel diseases and was
statistically significant (p<0.001) using the Kruskal Wallis
test. (table 3)

Table 3
NIHSS score according stroke subtype

Stroke suliype n NIHSS
Mean Median{min-max) p value
Large vessel disease 1& 11.503, 83 10,500 8-19)
Small vessel disease ] 4, T8=3.86 43-8) <0L001*
MNote: *statistically significant

Infarct volume according to stroke subtype

We found that the enormous vessel diseases stroke subtype
had larger infarct volume than small vessel disease and was
statistically significant (p<0.001) using the Kruskal Wallis
test. (table 4)
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Table 4

Infarct volume according stroke subtype

Stroke subtype n ASPECTS
Mean Median{min-max) p value
Large vessel disease 18 1.04+1 .83 2.15(0.34-3.55)
Small vessel disease 19 0.21£0.86 0.4200.02-1.41) <().001*
Note :  * statistically significant

Correlation ASPECT, infarct volume, and NIHSS score

We found that ASPECT score and NIHSS had a strong
negative correlation (r=-0.94, p<0.001) and also had a strong
positive correlation between infarct volume and NIHSS
(r=0.77,p<0.001). This study also showed a strong positive
correlation between ASPECT score and infarct volume
(table 5).

Table 5

Correlation between ASPECT, infarct volume and NIHSS
score

Variable Correlation r P value
ASPECTS and NIHSS Spearman -0.94 <fh 00 =*
Infarct volume and NIHSS Spearman 077 <().0i1*
ASPECT and NIHSS Spearman -0.77 <0.001*
Note : * statistically significant; r = coefficient correlation.

The subjects in this study had a mean age of 56.21 + 12.53,
with 51.35% male and 48.65% female. This result is the
same with the incidence of stroke, which states that stroke is

. 8.9
more common in men than women.

The distribution of stroke types in this study is suitable with
the prevalence of ischemic stroke from another study that
small vessel occlusion or lacunar type stroke has a higher

. . . . 12
prevalence in Asian countries than large vessel occlusion.

ASPECTS and infarct volume according to stroke
subtype

This study found that large vessel disease strokes had a
lower ASPECT score (6.94+3.86) and larger infarct volume
(1.04%1.83 cc) than minor vessel diseases, which is in
accordance with the previous study. The study stated that
large vessel disease strokes had more expansive infarct
lesions than minor vessel diseases.'” Emboli originating from
the heart and artery-to-artery emboli tends to be larger than
emboli originating from the cervicobrachial artery. The
embolism can clog the arteries in a more proximal location

. . . 10-12
cause larger ischemic lesions.

The size and extent of ischemic lesions of minor vessel
diseases are usually less than 1.5mm and tend to be in the
territory of the small branch artery of the medial cerebral
artery. Artery-to-artery emboli block ischemic lesions in
large vessel occlusion from broken fibrous plaque. The size
of the emboli is smaller than the artery-to-artery emboli, so
the blockage occurs in the distal region of arteries, and the
extent of the resulting infarct volume is smaller than large

. 10,12
vessel occlusion.

NIHSS score according to Stroke subtype

Major vessel diseases had a higher NIHSS average
(11.50£3.83) than minor vessel diseases (4.78+3.86). The
extent of ischemic changes will influence neurological
deficit and severity of stroke.” Ischemic lesions with more
minor ischemic changes in the subcortical region will
provide lower NIHSS than large vessel occlusion.”* The
results of this study suit the previous study that major vessel
diseases have a higher NIHSS value." Proximal or
bifurcation blockages of the cerebral artery media more
often occur in large vessel occlusion, resulting in extensive
ischemic changes and providing severity of neurological
deficit compared with small vessel occlusion.'*"> Small
vessel diseases or lacunar stroke is located in the subcortical
region (basal ganglia) and has smaller lesions than major
vessel diseases.””'® Previous studies found that proximal
blockage had a higher NIHSS value than distal blockages or
without blockages.'” Proximal blockages occur in strokes
caused by large emboli like emboli which comes from the
heart or artery to artery emboli resulting in large vessel
occlusion."”

Correlation between ASPECT score, infarct volume, and
NIHSS

The correlation coefficient between ASPECTS and NIHSS
is -0.94 (p value<0.001) which means there is a strong
negative correlation between ASPECTS and NIHSS in acute
ischemic stroke. A lower ASPECT score will provide higher
NIHSS and increase the severity level of stroke. The
correlation coefficient between infarct volume and NIHSS is
r=0.77 (p value<0.001) which means there is a strong
positive correlation between infarct volume and NIHSS in
acute ischemic stroke. The correlation coefficient between
ASPECTS and infarct volume is r=-0.77 (p value<0.001)
which means there is a strong negative correlation between
ASPECTS and NIHSS in acute ischemic stroke. A larger
infarct volume will provide a lower ASPECT score. The
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higher the value of ASPECTS, the lower the value of infarct
core, the lower the value for NIHSS. ASPECT score and
infarct core correlated with stroke severity. This result is the
same as the Canadian Alteplase for Stroke Effectiveness
Study (CASES) study in Canada, which states that subjects
with ASPECTS 6-10 grades have a higher likelihood of
independent living.”

LIMITATION OF STUDY

We did not perform CT perfusion or Magnetic Resonance
Imaging Diffuse Weighted Imaging (MRI-DWI) to compare
infarct volume from infarct core with non-contrast brain CT.

CONCLUSION

There was a strong correlation between ASPECT score,
infarct volume, and NIHSS score in acute ischemic stroke.
The higher the value of the ASPECT score, the lower the
value of the infarct core, the lower the value will be for
NIHSS. ASPECT score and infarct volume correlated with
stroke severity.
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