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Abstract

Objective: The precise identification of the ischemic penumbra in ischemic stroke is a crucial step
in guiding clinical thrombolytic and thrombectomy treatments and improving prognosis. Dual-
source CT perfusion imaging (CTPI) can detect the location of the responsible lesion earlier, quickly
distinguish the core infarction area and the ischemic penumbra in ischemic stroke, accurately eval-
uate the perfusion status, and provide important basis for treatment decisions such as thrombolysis,
thereby enhancing diagnostic efficiency and accuracy. Methods: The full-brain CT perfusion results
of 82 patients with acute cerebral infarction were selected. According to the onset time, the 82 pa-
tients diagnosed with acute cerebral infarction were divided into Group I (6 to 24 hours) and Group
II (24 to 72 hours). Dual-source CT plain scans were performed on the affected and unaffected sides
of both groups. The main parameters of CTP (CBF, CBV, MTT, TTP) of the affected and unaffected
sides of both groups were analyzed, and the ratios to the symmetrical parts of the unaffected side
were calculated to obtain the relative parameter values (rTTP, rCBF, rCBV, rMTT), as well as the
CTP-derived parameters of the infarction core region and the ischemic penumbra area.The National
Institutes of Health Stroke Scale (NIHSS) served as the tool to gauge the level of neurological deficits
in the two groups. Results: Group I (6-24 hours): The CBF and CBV in the ischemic penumbra were
significantly lower than those in the unaffected side, and MTT and TTP were significantly prolonged
(P < 0.05). In the core infarction area, only CBF and CBV were significantly decreased (P < 0.05),
while the values of parameters MTT and TTP did not change significantly (P > 0.05). Compared with
the ischemic penumbra, the core infarction area showed significant differences in rCBF, rCBV, and
rMTT (P < 0.05), but no difference in rTTP (P > 0.05); NIHSS score was negatively correlated with
rCBF (P < 0.05). Group II (24-72 hours): The CBF and CBV in the ischemic penumbra and the core
infarction area were significantly lower than those in the unaffected side, and MTT and TTP were
significantly prolonged (P < 0.05). Compared with the ischemic penumbra, the core infarction area
showed significant differences in rCBF, rMTT, and rTTP (P < 0.05), but no difference in rCBV (P >
0.05); NIHSS score was negatively correlated with rCBV (P < 0.05). Conclusion: Dual-source CT per-
fusion imaging (DSCTP), relying on its characteristics of rapid scanning, high spatiotemporal reso-
lution, and low radiation dose, can accurately obtain hemodynamic parameters of brain tissue and
quantitatively distinguish the ischemic penumbra and irreversible infarction area in ischemic
stroke. It can accurately identify the range of the ischemic penumbra using parameter thresholds
such as CBF, CBV, and MTT, providing an objective basis for the selection of indications for clinical
thrombolytic and thrombectomy treatments, effectively reducing the risk of hemorrhagic transfor-
mation, and also dynamically evaluating the treatment effect, which is of great guiding significance
for improving the prognosis of patients.
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Table 1. Comparison of perfusion parameters between infarct core, ischemic penumbra in group i and contralateral normal
brain tissue (X =£s)

= L1 AR ML R RIFREESRMEEESHEEER(Y 9

HhAL CBF [ml/100(g-min)] CBV (ml/100g) MMT (s) TTP (s)
S I 2 RS 28.6+5.2 24403 185+2.5 223+3.0
fen 523+6.8 3.8+0.5 122+1.5 15.6+2.2
P1E <0.05 <0.05 <0.05 <0.05
FHFEH:AZ 158 +4.1 12402 13.1+1.8 162+2.5
feeA] 523+8 3.840.5 122+1.5 156+2.2
P{H <0.05 <0.05 >0.05 >0.05

Table 2. Comparison of relative perfusion parameter values between infarct core and ischemic penumbra in group I (X =)

F 2.1 EEFEMOSRMFETENSHELR(X +5)

i rCBF rCBV tMTT 'TTP
FESELEAZ 0.30 £ 0.08 0.32+0.07 1.07 £0.12 1.04 +£0.10
BRI Y 0.55+0.10 0.63 +0.09 1.52+0.15 1.43+0.13

t 5 12.36 15.72 10.89 8.25

P1E <0.05 <0.05 <0.05 >0.05

Table 3. Comparison of perfusion parameters between infarct core, ischemic penumbra in group II and contralateral normal
brain tissue
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HhAL CBF [ml/100(gmin)] CBV (ml/100g) MMT (s) TTP (s)
i AL > I Y 312455 26+04 17.8+2.3 215+2.8
e 53.1+7.0 3.9+06 125+1.6 15.8+2.3
P{H <0.05 <0.05 <0.05 <0.05
FESELEAZ 18543 14+03 14.£1.9 183 +2.6
fan 53.1+7.0 3.9+0.6 125+1.6 15.8+2.3
P{d <0.05 <0.05 <0.05 <0.05
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Table 4. Comparison of relative perfusion parameter values between infarct core and ischemic penumbra in group II (x +5s)

F 4 A2 SRMAFBEHFENSHELEB(X +5)

i rCBF rCBV tMTT TP
FEBCALAZ O 0.35+0.09 0.36 = 0.08 1.17+0.13 1.16 £ 0.11
S I 2 B 0.59+0.11 0.67 +0.10 1.42+0.1 1.36 +0.14

t {8 10.52 9.87 9.33 10.15

P8 <0.05 >0.05 <0.05 <0.05

Table 5. Correlation analysis between NIHSS score and CT perfusion parameters in group I

52 5.1 4A-NIHSS 95 CT #E T g e Mz XM o0

i H NIHS 5 rCBF NIHSS 5 rCBV NIHSS 5 rtMTT NIHSS 5 rTTP
rfE -0.42 0.15 0.08 0.12
P& <0.05 >0.05 >0.05 >0.05

Table 6. Correlation analysis between NIHSS score and CT perfusion parameters in group II

%2 6. 11 4B-NIHSS #F4r 5 CT EF RS R B AXE 2

| NIHS 5 rCBF NIHSS 5 rCBV NIHSS 5 tMTT NIHSS 5 rTTP
rfE -0.18 —0.39 0.11 0.14
P& >0.05 <0.05 >0.05 >0.05
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