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reziume

cirkaduli ritmis darRvevebi da aramotoruli 
simptomebi parkinsonis daavadebis sxvadasxva mo-
toruli qvetipis dros

e.tarianiki, a.Skodina, n.litvinenko

poltavas saxelmwifo samedicino universiteti, 
ukraina 

daavadebis fenotipi damokidebulia aramarto 
sxvadasxva motoruli niSnis prevalirebaze, ara-
med aramotoruli simptomebzec. parkinsonis da-
avadebis sxvadasxva profilis gansazRvra iZleva 
daavadebis mimdinareobis prognozirebis da menej-
mentis gaumjobesebis saSualebas.
Catarda parkinsonis daavadebiT pacientebis 

klinikuri maCveneblebis kvleva. gamokvleulia 
64  pacienti daavadebis sxvadasxva motoruli 
qvetipiT. diagnozi dadginda UK Brain Bank Criteria-
is kriteriumebis Sesabamisad. pacientebi, inter-
ferenciuli eleqtroneiromiografiis Sedegebis 
mixedviT verificirebuli motoruli qvetipis 
gaTvaliswinebiT daiyo jgufebad. TiToeul 
jgufSi Segrovda demografiuli monacemebi, Ses-
wavlil iqna stadiuroba Hoehn-Yahr -is skalis 
mixedviT da unificirebuli UPDRS-skalis saer-
To qula. 
siaruli Seswavlilia parkinsonis da-

avadebis dros aramotoruli simptomebis Se-
fasebis skalis (NMSS) Sedegebis mixedviT. mi-

unxenis qronotipis kiTxvari (MCTQ) gamoyene-
buli iyo Zilis dawyebis, gamoRviZebis drois, 
xangrZlivobis, Zilis Sua periodis, Zilis saSu-
alo xangrZlivobis, kviris saSualo sinaTlis 
eqspoziciis, qronotipis, momuSave pacientebis 
SefardebiTi jetlagis da Zilis saSualokvi-
reuli deficitis gansazRvrisaTvis. cirkadu-
li ritmis darRvevebis diagnostika Catarda 
Zilis darRvevebis saerTaSoriso klasifika-
ciis-3 mixedviT.
parkinsonis daavadebiT pacientebisaTvis ufro 

damaxasiaTebelia saRamos qronotipi da Zilis 
naklebi xangrZlivoba, rac gamowveulia Zilis 
dawyebis gviani droiT. meore mxriv, midrekileba 
dilis an saRamos qronotipisaken ar aris dakav-
Sirebuli daavadebis simZimesTan, an dRis saaTeb-
Si Zilianobis donesTan.
dadgenilia, rom parkinsonis daavadebiT paci-

entebisaTvis damaxasiaTebelia gastrointesti-
nuri, Sardsasqeso sistemebis ufro gamoxatuli 
dazianebebi, Zilis da kognitiur-afeqturi sfe-
ros darRvevebi. pacientebSi Sereuli motoruli 
qvetipiT ufro gamoxatulia gunebis da kogniti-
uri funqciebis darRvevebi; siarulis darRvevebi 
ufro gamoxatulia Sereuli motoruli qvetipis 
dros. 
amrigad, parkinsonis daavadebis sxvadasxva 

qvetipis dros aRiniSneba gansxvavebuli moto-
ruli gamovlinebebi da cirkaduli ritmis Ta-
viseburebebi. cirkaduli disregulacia dakav-
Sirebulia dReRamuri funqcionirebis Tavise-
burebebTan da samoZrao sferos darRvevebTan.
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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 

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 ASPECTs 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 χ2 test for qualitative variables. 
Univariate associations between baseline and follow-up AS-
PECTS were investigated with the Spearman ρ 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 %

Fig. roc curve analysis—AsPecTAs and nccT AsPecTs cutoff values indicating patients with good clinical outcomes
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Table 3. Univariate analysis

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 NIHSS 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 

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 (r=0.54; 95% CI, 
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 5–6 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.

РЕЗЮМЕ

СРАВНЕНИЕ ДАННЫХ НЕКОНТРАСТНОЙ КT И КT 
АНГИОГРАФИИ  С ИСПОЛЬЗОВАНИЕМ СИСТЕМЫ 
ОЧКОВ AlBERT STROKE PROGRAMME EARlY CT 
ПРИ ОСТРОМ ИШЕМИЧЕСКОМ ИНФАРКТЕ МОЗГА

Гигиадзе Е.В., Джаошвили Т.Г., Саинишвили Н.А.

университет грузии давида Агмашенебели, тбилиси, грузия

Cистема очков Albert Stroke Program Early CT (ASPECT) 
широко используется для прогнозирования исхода ишеми-
ческого инсульта. Эффективность лечения методами тромб-
эктомии и тромболизиса при окклюзии средней мозговой 
артерии тесно коррелирует с показателями cистемы очков 
ASPECT. 

Исследован 81 пациент с острым ишемическим инсуль-
том, которым лечение проведено методом тромбэктомии 
в период 2019-2020 гг. Два независимых радиолога 
оценили состояние пациентов по системе ASPECT при 
нативной и контрастной КT. Спустя 3 месяца после 

тромбэктомии болные оценивались посредством моди-
фицированной шкалы Rankin, согласно которой 0 баллов 
– нет симптомов, 5 – тяжелое нарушение жизнедеятель-
ности.

Исход заболевания оценивался системой очков 
ASPECT, ASPECTAS, NIHSS и временем реканализации. 
При мультивариабельном логистическом регрессион-
ном анализе ASPECTAS ≥5 был предиктором xорошeгo 
исхода заболевания. Система очков ASPECT, оценен-
ная при КT ангиографии больных острым ишемиче-
ским инсультом лучше коррелирует с функциональным 
состоянием больных, чем система, применённая при 
нативной КT.

reziume

Tavis tvinis mwvave iSemiuri infarqtis drosA 
ukontrasto kt da kt angiografiis monacemTa 
Sedareba Albert Stroke Programme Early CT Score-is 
qulaTa sistemis monacemebis mixedviT 

e.gigiaZe, T.jaoSvili, n.sainiSvili 

saqarTvelos daviT aRmaSeneblis saxelobis uni-
versiteti, Tbilisi, saqarTvelo

Albert Stroke Programme Early CT Score  (ASPECT) 
qulaTa sistema farTod gamoiyeneba iSemiuri 
insultis gamosavlis prognozirebisaTvis. tvinis 
Sua arteriis okluziis dros Trombolizisis 
da Trombeqtomiis meTodebiT mkurnalobis 
efeqturoba sarwmunod fasdeba ASPECT qulaTa 
sistemis maCveneblebis mixedviT. 
kvlevis mizans Seadgenda ukontrasto kt da 

kt angiografiuli kvlevis Sedegad miRebuli  
ASPECT qulaTa sistemis maCveneblebis Sefaseba 
daavadebis gamosavalTan mimarTebaSi. 
gamokvleulia 81 pacienti mwvave iSemiuri 

insultiT, romelTac 2019-2020 wlebSi 
Trombeqtomiis meTodiT CautardaT mkurnaloba. 
pacientebis mdgomareoba ori radiologis mier 
erTmaneTisagan damoukideblad ASPECT qulaTa 
sistemis gamoyenebiT Sefasda ukontrasto 
da kontrastuli kvlevis Sedegad miRebuli 
qulebis mixedviT. 3 Tvis Semdeg Rankin-is 
modificirebuli skaliT Sefasda pacientTa 
funqciuri mdgomareoba, romlis mixedviTac 
0 qula Seesabameba simptomebis ar arsebobas, 5 
qula - mZime dazianebas. 
daavadebis gamosavali Sefasda, rogorc ASPECTS, 

ASPECTAS qulebiT, aseve National Institute of Health Stroke 
Scale-is (NIHSS) maCveneblebiT da rekanalizaciis 
drois mixedviT. multivariabeluri logistikuri 
regresiuli analizis mixedviT ASPECT qulaTa 
sistemis 5 da meti qulis maCvenebeli daavadebis 
kargi gamosavlis damoukidebel prediqtors 
warmoadgens,Axolo mwvave iSemiuri unsultiT 
daavadebul pacientTa kt angiografiiT 
Sefasebuli ASPECT qulaTa sistemis maCvenebeli 
meti sizustiT gamoirCeva ukontrasto kt-sTan 
SedarebiT.


