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Abstract: [ Objective] To analyze the clinical data of CT perfusion imaging (CTP) before and after treatment in acute
ischemia stroke (AIS) patients, and to identify the imaging and clinical features related to prognosis.[ Methods] A total of
39 CT/MRI confirmed AIS patients (Male: Female = 21: 18, mean age: 65 years, mean onset time: 8.4 h) were prospec-

tively included, and they were followed for 90 days to obtain their mRS score (mean 2.8). All patients underwent 320—-row
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spiral CTP scan, and non—contrast CT (NCCT), CT angiography (CTA) and CT perfusion (CTP) were generated. AS-
PECTS score and CTP perfusion parameters (CBF, CBV, MTT, TTP, Delay—TTP) were calculated. In addition, the vol-
ume of cerebral ischemia core, ischemic penumbra and their ratio were obtained. Three ROIs with similar size were placed
in the cerebral infarction core, ischemic penumbra and corresponding contralateral brain parenchyma, and all the parame-
ters were measured three times respectively, to take the average value.[Results] Of 39 AIS patients, 20 patients showed
good prognosis (mRS<2). Correlation analysis showed that NIHSS score, ischemia core volume, MTT and delayed—TTP in
ischemic penumbra were significantly positively correlated with mRS scores at 90 days (P<0.04) , while the post-treat-
ment ASPECTS and CBF in the ischemia core were significantly negatively correlated with mRS scores at 90 days (P<
0.05). Further comparative analysis demonstrated that NTHSS score before and after treatment, ASPECTS after treatment
and ischemia core volume and CBF in ischemia core were significantly different in AIS patients with good or bad prognosis
(P<0.03). ROC analysis showed that NTHSS score had the highest diagnostic value in predicting the prognosis of AIS pa-
tients (AUC: 0.90), and the sensitivity, specificity and cut—off values were 79%, 85% and 4.5, respectively. CBF in the
ischemia core had the best specificity (89%) and the post—treatment ASPECTS demonstrated the highest sensitivity
(94%) in prognosis predicting of AIS patients. [ Conclusions] Ischemia core volume, CBF, NIHSS score before and after
treatment, and post—treatment ASPECTS of AIS patients are closely related with their prognosis. Compared with NIHSS

score, the ischemia core CBF has a higher specificity in predicting the prognosis of AIS patients.
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A 45 year old female presented with right limb weakness for 4.5 hours. A=F: One stop CTP examination showed a large area of cerebral infarction
(red) in the left middle cerebral artery feeding area and the presence of peripheral ischemic penumbra (yellow). Three ROIs of similar size were manual-
ly placed in the infarct core area (red), ischemic penumbra (yellow) and normal brain parenchyma area on the opposite side of the mirror image. G: CTP
post—processing showed that the infarct core volume (red) was about 54.68 mL and the ischemic penumbra volume (yellow) was about 90.28 mL.
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Fig.1 Parameters map of CTP after acute cerebral infarction
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Table 1 General clinical data of two groups with different prognosis [ +s,M (P~ P,)]

Group A Group B
Items (mRS score< 2) (mRS score>2) X7 P
n=20 n=19

Agelyears 55.85+15.62 71.5+£10.60 -3.649 0.001
Gender/(male : female ) 12:8 9:10 2.055 0.152
Onset time/h 6.00(3.00~12.75) 5.00(3.00~19.00) -0.57 0.095
Pre—NIHSS 3.00(3.00~7.25) 10.00(5.00~16.00) -3.507 0.000
Later—NIHSS 2.00 (1.00~4.00) 13.00 (5.00~20.00) -4.329 0.000
mRS at 90 days 1.00 (0.00~2.00) 5.00 (4.00~6.00) -5.408 0.083
Pre-ASPECTS 9.00 (8.00~10.00) 8.00 (5.00~10.00) -1.297 0.195
Later—ASPECTS 8.00 (6.50~9.00) 4.00 (1.00~7.00) -3.992 0.000

Pre—NIHSS: NIHSS score before treatment; Later—NIHSS: NIHSS score after treatment; mRS at 90 days: mRS score after 90 days; Pre—AS-
PECTS: ASPECT score before treatment ; Later—ASPECTS: ASPECTS score after treatment.
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Table 2 CT perfusion parameters of two groups with different prognosis

[x+s,M(Py~P,)]

Core infarct group

Ischemic penumbra group

Items
A (n=20) B (n=19) /Z P A (n=20) B (n=19) /Z P
17.30 14.10 26.80 25.70
CBF/(mI/100 g+ min) -2.163  0.029 -1.358  0.175
(13.65~21.55) (12.05~15.43) (24.40~47.50) (22.90~31.10)
CBV/(ml/100 g) 0.85+0.23 0.77+0.24 1.098  0.785 2.20+0.50 2.18+0.46 0.101  0.960
MTT/s 3.07+0.85 3.45+1.03 -1.184  0.121 4.26%1.06 5.05+1.33 -2.028 0.246
TTP/s 29.37+6.23 29.35+5.66 0.010  0.868 22.85+6.67 23.27+5.29 -0.213  0.488
CBF/% 0.65+0.25 0.57+0.24 0.916  0.870 1.00+0.35 0.96:0.25 0.479  0.290
CBV/% 0.50+0.24 0.40+0.20 1.028  0.555 1.04+0.27 1.10£0.23 -0.838  0.854
MTT/% 0.79+0.25 0.76+0.23 0.868  0.868 1.10+0.20 1.18+0.22 -1.743  0.308
2.03 1.58 1.62
TTP/% 1.96 (1.56~2.34) -0.644  0.520 -0.715 0474
(1.77~2.21) (1.37~1.78) (1.50~1.78)
35.99 22.34 59.23
Volume/mL 6.80 (2.46~32.45) -2.529  0.011 -1.714  0.087
(8.76~102.32) (5.81~70.53) (18.38~95.80)

CBF% : CTF ratio of lesion side to contralateral side; CBV% : CBV ratio of lesion side to contralateral side; MTT% : MTT ratio of lesion side to

contralateral side; TTP%: TTP ratio of lesion side to contralateral side.
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A 70-year old female presented with left limbh weakness and dysphasia for 4 hours. A-B: ASPECTS 4 scores before treatment; C—D: Large area of
decreased density and CBF (15.40 mL / 100 g+min) were found in the blood supply area of right middle cerebral artery, and the volume of infarct core ar-
ea was about 66.72 mL before treatment; E: CTA showed M1 segment occlusion of right middle cerebral artery and sparse distal branches. CTP was reex-
amined 7 days after thrombectomy by DSA, F-G: ASPECTS 3 scores; H-I: the lesion area of right middle cerebral artery was larger than before, CBF
was significantly lower than before (7.32 mL/ 100g- min), infarct core volume was larger than before, about 91.57 mL; J: After treatment, CTA showed
that M1 segment of right middle cerebral artery was occluded and recanalized, and the number of branches was larger than before.
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Fig.2 The case with poor prognosis after treatment of acute cerebral infarction

A 23-year—old female presented with right limb weakness for 3 hours and had a history of patent foramenovale. A-B: ASPECT 9 scores before
treatment; C—D: Patchy slightly low density shadow in the blood supply area of the left middle cerebral artery, CBF decreased (14.10 mL/100g+ min), the
infarct core volume was about 33.85 mL before treatment; E: CTA showed occlusion of M2 branch of the left middle cerebral artery. CTP was reexam-
ined 7 days after thrombolytic therapy, F=G: ASPECT 8 scores; H-1: Left middle cerebral artery ischemic infarct size was significantly reduced, perfu-
sion was significantly increased, infarct core volume was about 10.48 mL, significantly reduced; J: CTA showed recanalization of M2 branch of left mid-
dle cerebral artery.
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Fig.3 The case with good prognosis after treatment of acute cerebral infarction
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NIHSS scores before and after treatment, ASPECTS scores after treatment, infarct core volume and CBF for predicting prognosis of patients with

acute cerebral infarction. A: NIHSS scores after treatment (later—NIHSS) showed the highest diagnostic value [AUC=0.90, AUC95%CI: (0.891,

1.000) J. The diagnostic value of NIHSS scores (pre=NIHSS) and infarct core volume before treatment were 0.83 and 0.74 respectively. B: After treat-

ment, ASPECTS scores were slightly better than CBF.

E4 EiizOER I CBFER LSS InRFFIERN S MIEE BETEH ROC

Fig. 4 ROC curve of Core infarct volume, CBF and clinical characteristics for predicting prognosis

of patients with acute cerebral infarction
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