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COMPARISON OF THE ASPECT SCORING SYSTEM ON NONCONTRAST CT
AND ON BRAIN CT ANGIOGRAPHY IN ISCHEMIC STROKE

Gigiadze E., Jaoshvili T., Sainishvili N.

David Agmashenebeli University of Georgia, Thilisi, Georgia

Cerebrovascular disease represents a major source of global
mortality, and is the second leading cause of death in all income
groups worldwide, exceeded only by ischemic heart disease. In
addition to being a significant cause of morbidity.

Ischemic stroke is more common, representing approximately
85% of all stroke cases. Imaging examinations play a critical
role in the management of stroke patients, from establishing the
initial diagnosis to determining and guiding further treatment.

A non-contrast computed tomography (CT) examination, of-
ten employed at this stage, can quickly exclude the presence of
hemorrhage. The imaging examination also serves to exclude
other pathologies that may resemble stroke clinically, known as
the “stroke mimics.”

The likelihood of disability-free recovery after acute ischemic
stroke is significantly improved by reperfusion either by intra-
venous thrombolytic drug treatment or (and) with endovascular
mechanical thrombectomy in selected cases [2,6]. The treatment
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decision depends on balancing the possibility of good clinical
outcome against the risk of intracranial bleeding.

The assessment has to be rapid but thorough and consists of
stroke diagnosis, likely localisation, assessment of severity, pre-
stroke functional status, and co-morbidities. Urgent vascular
imaging, typically plain CT and CT angiogram to confirm LAO
prior to consideration of thrombectomy, is required [7]. In addi-
tion, the scans are useful for assessment of the collateral circula-
tion (patients with poor collaterals have poorer outcomes) and
early ischaemic changes using the Alberta Stroke Programme
Early CT Score (ASPECTS).

The Alberta Stroke program Early (non contrast) CT score
(ASPECT) is a scoring system used to assess the extent of early
ischaemic changes in the middle cerebral artery territory on non-
contrast computed tomography [14]. An ASPECTS score less
than to 7 predicts a worse functional outcome at 3 months as
well as symptomatic hemorrhage.
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The ASPECTSs scoring system has been used to prognosticate
for example the score is a strong predictor of functional outcome
[6].

Material and methods. Patients were part of a prospec-
tively collected clinical registry of acute ischemic stroke
treated with reperfusion therapies in a single Stroke Center.
The study population included consecutive patients with AIS
who presented to our institution between March 2019 and
Juny 2020 and met the following criteria:

1) time from symptom onset <24 hours; 2) anterior circu-
lation ischemic stroke with large-vessel occlusion (intracra-
nial carotid artery or MCA) and (ASPECTS >7); 3) baseline
NCCT; 4) technically adequate pretreatment CTA ; 5) suc-
cessful recanalization defined by TICI (thrombolysis in cere-
bral infarction) > 2b via mechanical thrombectomy.

Additional inclusion criteria for this analysis was the avail-
ability of a post-treatment follow-up neuroimaging. Post-
treatment follow-up neuroimaging included CT or MRI.

A total of 81 patients were finally included in the study.

Laboratory tests, neuroimaging, concomitant therapies,
clinical course, and functional outcome were collected.
Neurological status was monitored with the National Insti-
tutes of Health Stroke Scale (NIHSS) score and functional
outcome was quantified with the modified Rankin Scale
(mRS) score at 3 months.

Statistical Methods. The ASPECT and the ASPECTA
groups were compared using the Mann-Whitney U test for
quantitative variables and the %2 test for qualitative variables.
Univariate associations between baseline and follow-up AS-
PECTS were investigated with the Spearman p analysis,

with confidence limits calculated by means of the Fisher z-
transformation. Rectagles were used to graphically display
correlation analyses, and the area of the rectagle has to be
read as proportional to the number of observations at each
point. A nonparametric receiver operating characteristic
curve analysis and the area under the curve were used to
assess the ability of NCCT and CTA ASPECTS to iden-
tify patients with favorable outcomes (mRS<2). Imaging
modality (ASPECT versus ASPECTA), as well all other
variables—were candidates for the multivariable model.
Variable selection with significance level for entry into
the model at 0.10 and significance level for staying in the
model at 0.05 was used (P values <0.05 indicative of a
significant difference).

Results and discussion. 81 patients were included in the
present study. Correlation analysis showed that baseline AS-
PECTAS correlated better with follow-up ASPECTS (r=0.70;
95% CI, 0.66-0.81; P<.001) than baseline NCCT ASPECTS
(r=0.54; 95% CI, 0.39—61; P<.001; P for comparison of the 2
coefficients<.001) (Table 1). Furthermore, the ability to iden-
tify patients with good outcome (mRS < 2), revealed by re-
ceiver operating characteristic curve analysis, was significant-
ly higher for ASPECTAS with respect to NCCT ASPECTS
(CTA area under the curve, 0.81; 95% CI, 0.76-0.89; NCCT
area under the curve, 0.66; 95% CI, 0.55-0.76; P<.001). Ac-
cording to each receiver operating characteristic curve, we
determined cutoff values (Fig.), on the basis of which we de-
fined a good ASPECTAS as >5 and a good NCCT ASPECTS
as >8. There was no difference in baseline National Institutes
of Health Stroke Scale scores between groups.

Table 1. Patients charasteristics

Characteristics value
Age 65.2+19.7
Sex (male) 50.4%
Hypertension 84.7%
Baseline NIHSS 18 (16-21)
NCCT ASPECTS 8 (7-10)
ASPECTAS 5(2-7)
Follow-up ASPECTS 3(1-5)
Diabetes 21.9%
Atrial fibrillation 39.9%
Smoking 12.7%
Intravenous thrombolysis 75.5%

p<0.001r=0.54
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Fig. ROC curve analysis—ASPECTAS and NCCT ASPECTS cutoff values indicating patients with good clinical outcomes
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Table 3. Univariate analysis
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Characteristics mRS 0-2 (n=31) mRS 3-6 (n=50) P
Age 65.3+16..2 69.31+ 1140 0.07
Sex (male) 54% 51% 0.79
Baseline NTHSS 16.9+ 3.1 (12-23) 18.73+ 3.7(10-24) 0.1
Good NCCT ASPECTS 78.4% 54% 0.001
Good ASPECTAS 73.1% 39.1 <0.001
Hypertension 70.8% 85.5% 0.09
Onset to recanalization (min) 270.9 + 86.53( 130-590) 320.54+ 80.3 (145-503) 0.04
Diabetes 20.6% 23.3% 0.81
Atrial fibrillation 33.3% 31.6% 0.84
Smoking 18.7% 19.7% 0.96
Table 4. Multivariable regression model
OR SE 95% CI P
Good ASPECTAS 12.5 6.21 4.31-36.2 <0.001
Onset to recanalization (min) 0.99 0.01 0.98-0.99 0.009
Age 0.95 0.02 0.91-0.99 0.011

Factors predicting favorable outcome (mRS<2, n=31) in uni-
variate analysis were both good NCCT ASPECTS and good AS-
PECTAS, as well as age, baseline NIHSS and time to recanaliza-
tion (Table 3). To find the best outcome predictors, we finally set
backward and forward stepwise regression analyses, including
all variables significantly associated with favorable outcome in
the univariate analysis. Both the backward and forward proce-
dures showed that good ASPECTAS, age, and time to recana-
lization remained independent predictors of good clinical out-
come, indicating ASPECTAS as a better predictor of functional
outcome than NCCT ASPECTS (Table 4).

Acute ischemic stroke requires urgent assessment of the clini-
cal and radiological features of the brain insult. The ability to
identify an acute infarct on CT is helpful in confirming the di-
agnosis of acute stroke.Normal CT scans are relatively common
if the scans are performed very early into the stroke symptoms.

The European Cooperative Acute Stroke Study (ECASS II)
experienced reviewers did not detect early ischemic changes in
1/3 of infarcts that later appeared on follow-up CT, and the Na-
tional Institute of Neurological Disorders and Stroke (NINDS)
investigators reported that only 31% of patients in the NINDS
tPA trial had evidence of early ischemic changes. The treatment
decision in acute ischemic stroke depends on balancing the pos-
sibility of good clinical outcome against the risk of intracranial
bleeding. The effectiveness of thrombolysis and thrombectomy
in patients with middle cerebral artery occlusion shows effect
modification by the Alberta Stroke Program Early CT Score.
Those with a low ASPECTS score suggesting large MCA infarc-
tion can be excluded from futile intra-arterial treatments which
are unlikely to result in patient functional independence.

The clinical importance of ASPECTS is its prognostic value
for determining clinical outcome after intravenous tissue plas-
minogen activator (i.v. tPA) and (or) thrombectomy in manage-
ment of acute ischaemic stroke. There is a sharp increase in
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dependence and death occurs with an ASPECTS of 7 or less;
attributed to symptomatic intracerebral hemorrhage. Besides
that, baseline ASPECTS value correlated inversely with the se-
verity of stroke on the National Institutes of Health Stroke Scale
(NIHSS).

Although there are several reports supporting a favorable as-
sociation between higher ASPECTS and good functional out-
come [5,13], others have debated the ability of ASPECTS to
predict outcome [10,15]. Using automated ASPECTS, a recent
study by Demeestere et al showed findings demonstrating a lack
of association with functional outcome but significant correla-
tion in the determination of final infarction volume [4]. There
are also some reports that showed the predictive ability of CTP
ASPECTS for determination of functional outcome [8,14]. In
a recent study by Pfaff et al automated ASPECTS was shown
to be predictive of functional outcome[13]. In a study of 227
patients, Naylor et al showed improvement in the reliability of
early ischemic changes using CTP ASPECTS over NCCT AS-
PECTS [12].

In our study 81 pacients with ASPECTS >7 (highly accurate
selecting for thrombectomy based on criteria used in DEFUSE 3
and DAWN) were included [3,11]. We hypothesized that a CTA
ASPECT would predict better functional outcome. We evalu-
ated the 2 methodologies to test our hypothesis and to identify
the best grading system for predicting outcome in our patients
treated with thrombectomy. CTA can depict the area of ischemia
(though not necessarily infarcted) much better than NCCT, espe-
cially when analyzing parenchymal CTA. Hypodensity on CTA
provides greater demarcation between normal and abnormal tis-
sue, and this finding could be explained by the ability of CTA to
detect alterations in cerebral blood volume, as opposed to cyto-
toxic edema on NCCT, with a threshold insufficient to produce
NCCT changes. Using a follow-up ASPECTS as the final infarct
size, ASPECTAS gives a more accurate estimate of tissue that
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is at risk of infarcting than does a NCCT alone. The value of a
combined CTA, ASPECTAS over NCCT in predicting clinical
outcome has also been demonstrated using a scale that differs
from ASPECTS. It is important to recognize that hypoattentua-
tion on NCCT and CTA hypoattenuation probably imply dif-
ferent pathophysiological abnormalities. A ASPECTAS region
showing a lack of enhancement provides an estimate of cerebral
blood volume, whereas NCCT measures shifts in brain tissue
water content. It is the net uptake of water in brain regions with
12 mL/100 g/minutes that causes hypoattenuation. Large shifts
of water are needed for the human eye to visualize hypoattenua-
tion. Optimal window width and leveling can help with reliably
identifying such changes in water content.

Our results confirm those suggesting ASPECTAS prior to ET
as a better predictor of final infarction.

Correlation analysis showed that baseline ASPECTAS corre-
lated better with follow-up ASPECTS (r=0.70; 95% CI, 0.66—
0.81; P<.001) than baseline NCCT ASPECTS (1=0.54; 95% ClI,
0.39-61; P<.001; P for comparison of the 2 coefficients<.001).
In our study, we also compared ASPECTAS and NCCT AS-
PECTS to evaluate whether the former can improve prediction
of clinical outcome. We used receiver operating characteristic
curve analysis and found that, the ability to identify patients
with good outcome (mRS <2) was significantly higher for AS-
PECTAS with respect to NCCT ASPECTS (CTA area under the
curve, 0.81; 95% CI, 0.76-0.89; NCCT area under the curve,
0.66; 95% CI, 0.55-0.76; P<.001). Recent work confirms that
the volume of abnormality on CTA at baseline is a very close
match to the volume of final infarct on follow-up scanning if
there is prompt recanalization. The reliability of assessing AS-
PECTS on the CTA was very good and similar to that on NCCT.

We suspect that this observation is related to the sample size
of our study, and a larger study is recommended to evaluate this
association.

Conclusions. ASPECTs scoring system on brain CT angiog-
raphy (ASPECTA ) is superior than NCCT ASPECT for pre-
dicting good outcome in pacient with acute anterior circulation
ischemic stroke.
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SUMMARY

COMPARISON OF THE ASPECT SCORING SYSTEM
ON NONCONTRAST CT AND ON BRAIN CT ANGIOG-
RAPHY IN ISCHEMIC STROKE

Gigiadze E., Jaoshvili T., Sainishvili N.
David Agmashenebeli University of Georgia, Tbilisi, Georgia

The ASPECTs scoring system has been used to prognosticate,
for example the score is a strong predictor of functional outcome
in acute anterior circulation ischemic stroke.

The effectiveness of thrombolysis and thrombectomy in patients
with middle cerebral artery occlusion shows effect modification
by the Alberta Stroke Program Early CT Score. We compared the
ASPECTs scoring system on noncontrast CT and on brain CT angi-
ography (arterial phase-ASPECTAs) for predicting functional out-
comes in acute anterior circulation ischemic stroke.

81 consecutive patients with acute anterior circulation isch-
emic stroke treated with thrombectomy during 2019-2020 were
included. Two independent radiologists evaluated score by using
the Alberta Stroke Program Early CT methodology on NCCT
and CTA. Good and extremely poor outcomes at 3 months were
defined by modified Rankin Scale scores of 0-2 and 56 points,
respectively.

Factors associated with outcome on univariable analysis were
ASPECT, ASPECTAS, lower NIHSS scores, and time to recan-
alization. On multivariable logistic regression ASPECTAS >5
were independent predictors of good outcomes.

ASPECTS scoring system on brain CT angiography (arterial
ASPECTs) is superior than non contrast ASPECT for predict-
ing of good outcome in pacients with acute anterior circulation
ischemic stroke.

Keywords: CT, ASPECT, ASPECTA (ASPECTS scoring
system on brain CT angiography (arterial ASPECTS), MCA,
acute anterior circulation ischemic stroke (AIS), endovascular
thrombectomy.

PE3IOME

CPABHEHME JAHHbIX HEKOHTPACTHOM KT U KT
AHTI'HOT'PA®OUHN C UCHOJb30BAHUEM CUCTEMbI
OYKOB ALBERT STROKE PROGRAMME EARLY CT
IPU OCTPOM HIIEMHUYECKOM NH®APKTE MO3I'A

I'uruanze E.B., IxaomBuin T.I., CaunnmBuiim H.A.
Yuusepcumem I'pysuu /lasuoa Aemawenedenu, Tounucu, I pysus

Cuctema ouxoB Albert Stroke Program Early CT (ASPECT)
MIMPOKO MCHONB3YETCs ISl MPOTHO3UPOBAHMS MCXO/a HUIIEMH-
YEeCKOT0 HHCYNBTA. D(PPEKTHBHOCTH JICYCHUS METOIAMH TPOMO-
9KTOMHU U TPOMOOJIHM3HCA MPH OKKIIO3UH CpPEeIHEH MO3TOBOM
apTepuu TeCHO KOPPETHPYeT C MOKAa3aTeIsIMU CHCTEMBI OYKOB
ASPECT.

HccnenoBan 81 mamueHT ¢ OCTPHIM HIIEMHIECKUM HHCYITb-
TOM, KOTOPBIM JIEUEHHE MPOBEAEHO METOJOM TPOMOIKTOMUH
B mepuon 2019-2020 rr. /IBa He3aBUCHMBIX paImuojora
OI[CHIIH cOocTosiHue manueHToB no cucreme ASPECT mpu
HaruBHOW W koHTpacTHOH KT. Cmycts 3 Mecsma mocie
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TPOMOIKTOMHUHU OOJHBIC OICHUBATUCH MOCPEACTBOM MOIH-
¢urmrposanHoii mxanel Rankin, cornmacno xotopoit 0 6aioB
— HET CHMIITOMOB, 5 — TSDKEJIO€ HapyIICHUE KHU3HEIeATeIb-
HOCTH.

Hcxon 3aboneBaHUS  OLIGHUBAJICA CHUCTEMOW  OUYKOB
ASPECT, ASPECTAS, NIHSS u BpemeHeM pekaHaau3aluH.
IIpu mynbruBaprnabelbHOM JOTHCTHYECKOM PErpecCHOH-
HoMm aHanu3e ASPECTAS >5 611 npeIuKTOPOM XOPOIIETo
ucxona zabosesanusa. Cucrema oukoB ASPECT, ouenen-
Hass npu KT anrumorpaduu OONBHBIX OCTPBIM HIIEMHYE-
CKMM MHCYJIBTOM JIyUllle KOppeaupyer ¢ QyHKIHOHAIbHBIM
COCTOSIHMEM OOJIbHBIX, YeM CHCTeMa, NpUMeHEHHas MHpH
narusHou KT.
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