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[ Abstract]  Objective To analyze the application value of perfusion weighted imaging (PW1) and diffusion weighted
imaging (DWI) in the diagnosis and prognosis evaluation of hyperacute cerebral infarction. Methods From April 2020 to March

2021, 78 patients with hyperacute cerebral infarction (onset time of cerebral infarction < 6 h) who underwent thrombolytic therapy
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in Zhengzhou First People’s Hospital were selected as the hyperacute phase group, 45 patients with acute cerebral infarction (onset
time of cerebral infarction was 6 h—3 d) who did not receive thrombolytic therapy were selected as the acute phase group, and 33
patients with subacute cerebral infarction (onset time of cerebral infarction was 4 d-3 weeks) who did not receive thrombolytic
therapy were selected as the subacute phase group. The examination indexes of DWI and PWTI of infarct size [apparent dispersion
coefficient (ADC) , regional cerebral blood volume (rCBV) , regional cerebral blood flow (rCBF) , mean transit time (MTT) , time
to peak (TTP) | were compared among the three groups. In the hyperacute group, DWI and PWI examination indexes of infarct
size before and after thrombolytic therapy, DWI and PWI examination indexes in patients with different prognosis were compared.
The National Institutes of Health Stroke Scale (NIHSS) score at 15 days after thrombolytic therapy and the prognosis 3 months
after thrombolytic therapy were compared between DWI-PWI matched patients and DWI-PWI mismatched patients in the
hyperacute phase group. ROC curve was drawn to evaluate the diagnostic value of DWI and PWI examination indexes of infarct
size for hyperacute cerebral infarction and the predictive value of DWI and PWI examination indexes of infarct size for prognosis
in patients with hyperacute cerebral infarction. Results ADC, rCBV and rCBF of infarct zise in the acute phase group and the
subacute phase group were larger than those in the hyperacute phase group, the MTT and TTP of infarct size were shorter than
those in the hyperacute phase group. ADC, rCBV and rCBF of infarct zise in the subacute group were higher than those in the
phase acute group, MTT and TTP of infarction size were shorter than those in acute phase group (P < 0.05) . In the hyperacute
group, ADC, rCBV and rCBF of infarct zise after thrombolytic therapy were larger than those before thrombolytic therapy, and
the MTT and TTP of infarct size were shorter than those before thrombolytic therapy (P < 0.05) . Three months after thrombolytic
therapy, there were 38 patients with good prognosis and 40 patients with poor prognosis in the hyperacute group. In hyperacute
phase group, ADC, rCBV and rCBF of infarct zise in patients with good prognosis were higher than those in patients with poor
prognosis, MTT and TTP were shorter than those in patients with poor prognosis (P < 0.05) . There were 30 DWI-PWI matched
patients and 48 DWI-PWI mismatched patients in hyperacute phase group. In hyperacute phase group, the NIHSS score at 15
days after thrombolytic therapy of DWI-PWI mismatched patients was lower than that DWI-PWI matched patients, and the
prognosis was better than that of DWI-PWI matched patients (P < 0.05) . The AUC of ADC, rCBV, rCBF, MTT and TTP of infarct
zise for diagnosing hyperacute cerebral infarction was 0.841 [95%CI (0.780, 0.903) ], 0.859 [95%CI (0.803,0.916) |, 0.873
[95%CT (0.821, 0.926) ], 0.725 [95%CI (0.646, 0.804) ], 0.783 [95%CT (0.711, 0.855) ], respectively. The AUC of ADC, rCBV,
rCBF, MTT and TTP of infarct zise in predicting the prognosis of patients with hyperacute cerebral infarction was 0.860 [95%CI
(0.777, 0.943) 1, 0.815 [95%CI (0.721, 0.909) |, 0.826 [95%CI (0.732, 0.920) |, 0.673 [95%CI (0.552, 0.795) |, 0.677 [95%CI
(0.556, 0.798) |, respectively. Conclusion ADC, rCBV and rCBF of infarct zise have certain diagnostic value for hyperacute
cerebral infarction, and have certain predictive value for the prognosis of patients with hyperacute cerebral infarction. The effect of
thrombolytic therapy and prognosis are better in DWI-PWI mismatched patients.
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Table 1 Comparison of general information among the three groups

el A e A
o fsﬁ,ﬁ;) (fii;?:iﬁjlmz) (Fes ﬁ/j )
ot 7.8 43135 62460 29+1.6 126+3.1
atmd 45 2421 634+54 25+1.5 12831
WA 33 18/15 64.1+6.1 27+16 122+3.1
FOx®) 0.037° 0.979 0.684 0.465
Pl 0.982 0378 0.506 0.629

T “FOR x MH; NIHSS=3E [ [E 57 TAEFIT B A i 3¢

1.3 K&k
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AEEP ] FAR, SR 163 B F A R L .

1.3.2 HFH TUNBUS (T1 weighted image, TIWI)
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JZE3 mm, EHF0.3 mm, FOV 160 mm x 249 mm, K&
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Table 2 Comparison of examination indicators of DWI and PW1 of infarct size among the three groups

215 %% ADC rCBV (ml) rCBF (ml/min ) MTT (s) TTP (s)
PR 78 0.38 +0.10 27.63 +6.90 3.02+0.75 4.49 +1.12 13.25 £3.31
FeyeiEe) 45 0.62 +0.15° 32,05 +8.11" 3.65+0.91° 4.02+1.01° 11.50 = 2.87"
WA AL 33 1.23£0.31" 39.42£9.75" 420+ 1.05" 3.48 +0.87" 9.84 +2.45"

FH 265.158 25.895 23.133 11.347 15.704

Pl <0.001 <0.001 <0.001 <0.001 <0.001

TE: ADC=RUELRE, rCBV=/#RMiM 75 h, rCBF=/a M i it , MTT="F-3i@ it ], TTP=ikWgmfa]; “Fms 5k avE gl ik,

P<0.05; "FoRS5Aa Mg i, P<0.05
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Figure 1 DWI features of infarct zones of the three groups
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Table 3 Comparison of examination indexes of DWI and PWI of infarct

zise before and after thrombolytic therapy in hyperacute group

fif ] ADC  tCBV (ml) +CBF (ml/min) MTT (s)  TTP (s)
FRIGITRT 038000 27.63£690  3.02£075 449112 1325331
WRITR 1012025 4738+1175  5.02+126  378+0.94 10264256

Ll 31.794 18.705 17.576 6.088 8.997

Pl <0.001 <0.001 <0.001 <0.001 <0.001

R4 HDVEWHE A UGS B H X DWIL, PW IS & 1575 L4
(x+s)
Table 4 Comparison of examination indexes of DWI and PWI of infarct

zise in patients with different prognosis in hyperacute group

#ilF W%  ADC  tCBV (ml) tCBF (mlmin) MTT (s)

TTP (s)

BUEREF 38 049013 31.12£7.78 345£086  4.10+1.02 12.03+3.03
BEAR 40 028£0.07 2431£6.08 261065 4.806+121 14.41+3.60
ol 8.944 4319 4.882 2.991 3.151
Pl <0.001 <0.001 <0.001 0.004 0.002
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2.5 FHFEIXDWI, PW IS $gbm X8 2ot W AR 58 (12 Wi i
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Figure 2 Imaging findings of DWI-PWI matched and DWI-PWI

mismatched patients in hyperacute group
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(0556, 0.798) ], WLEl4, &7,
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Table 5 Comparison of NIHSS score after thrombolytic therapy and
prognosis between DWI-PWI matched and DWI-PWI mismatched patients

in hyperacute group

G (n (%) )

DWI-PWI p—- WRIRITIR15d
TLACH I NIHSSIFAM (3 5, 0} weguiii il sb  For
JLfi 30 58414 10(333) 18 (60.0) 2(6.7)
AR 48 37409 28 (583) 20 (41.7) 0
1 (Z)f8 8.023 2343
P <0.001 0.019
eI VA E}
1.0 tCBF
MTT

0.8

RiE

I I I ]
0.4 0.6 0.8 1.0

1R
TF: ADC=RMIRELREL, (CBV=/APMMm A, CBF=/m3 % .
Widm, MTT="T-#pulidif ], TTP=ikigH}H
El3 HFEXDWI, PWIK A TR ARSI 2 AL ROCHT

Figure 3 ROC curve of examination indexes of DWI and PWI of infarct

zise for diagnosing hyperacute cerebral infarction

F6 DWI. PWIK A& ArxHE 2 M IATZE R 12 Wi (E
Table 6 Value of examination indexes of DWI and PWT of infarct zise in

diagnosing hyperacute cerebral infarction

ffs  AUC 95%CI AHEBIE REUE (%) HERE (%) 24858
ADC 0841 (0780, 0.903) 047 87.18 67.95 0.551
fCBY 0859 (0.803, 0.916)  30.89 ml 82.05 71.79 0.538
(CBF 0.873 (0821, 0.926) 338 mlmin  73.08 85.90 0.590
MIT 0725 (0.646, 0.804) 4255 75.64 61.54 0372
TIP 0783 (0711, 0.855) 1230 70.51 78.21 0.487

FBNAEAN AT I AR R B AR 2 AT SR ML, il
HEAE A5 3~6 BT IR YT Al ARk i w02 H
MR, s Tfe, W e &k O o (RN S
REFEAIRIN ) >6 h, USRS R TR A P T

DWIAE PRI 28 RGBT I BT N T2, B 2
ANFEHL KD T IR A AE2E 5, RINDWIFE SR
ZE5t . BNRESERAY, M-ARE R Rz AR, RERMIBIBERIIR,
S LS Y T I N TGN VI
gy, BETT BN K TIREURRE SR, BESEAE K 3T
YRECZBR, ADCHEIR, DWIRB HBEmEMGS ", A6k
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Figure 4 ROC curve of examination indexes of DWI and PWI in predicting

prognosis of patients with hyperacute cerebral infarction

RT DWIL, PWIG AR HE AR X M RS 85 T g A
Table 7 Value of examination indexes of DWI and PWI in predicting

prognosis of patients with hyperacute cerebral infarction

#fr AuC 95%CI R REUE (%) BRE (%) AERE
ADC 0860 (0777, 0.943) 038 81.58 75.00 0.566
fCBV 0.815 (0721, 0909)  26.86 ml 81.58 72.50 0.541
CBF 0.826 (0732, 0920) 2.83mlmin 8158 72.50 0.541
MTT 0673 (0552, 0.795)  431s 65.79 70.00 0.358
TIP 0677 (0.556, 0.798)  13.03s 71.05 62.50 0.336

FER LG8 AR EN, DWW E S E S
2 PN RESE Y R Y N 88%~100% . 5% N85%~100% ,
TR MMTIWL, T2WI, SDWIN1E LW 2 P KA s n
WA A Y RIS SE R R, ADCIZ W 2k A
FEMIAUCHO0.841, AW {E }0.47, HRBUE H87.18%.
RS BER67.95%; ADCHIIN R S U Il A AL A8 5 05 YA UC
90.860 (95%CI (0.777, 0.943) ), HefE#iWrE o038, I
REE ]81.58% . FrEEENTS5.00% ., AWF5E HFADCKHE 2k
IR SC R 2 Wi (RS T LR 52 AY SR AT 6 5 40 11D 17
LIPS

PWLE—Fh D BE BURHE A, FR X LY 500 7E i 48 o i
FERUR QAU =3 (185 A R 3 G ] el 4 A (1 Rk R E S I
Bt ORHRSESE R R, AL AN Sk 2 R A A
XrCBV . rCBFRTFHBA M4, MFXMTT, TTPE FHE A
PRI S PRI AL R X cCBY . xCBFRF 24l
FEZEXMTT . TTPME T otk , $om 2o W ise st i %
FEBE XM 78 F FAAIG . MR B L % U R i e SR,
AMUKOTUWA%; "Rl —5; Hisma v e, matk
W B ESE X CBY . 1CBFRFIFRIAITHT, FHALXMTT,
TTPR THAIRYTHT, 4875 8 2 M I I S8 J 3 AT A iR T
AR ARG LS R R, FEBEXrCBV ., rCBF, MTT,
TTPiZ Wi 2 MW I FE I AUC /3 51250.859 . 0.873., 0.725.,
0.783, HTHINAE SOPE I ANAT AE 28 35 TUE I AUC /14 0.815
0.826., 0.673. 0.677.
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