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ABSTRACT

Objective To investigate the value of low-dose dual-source CT perfusion imaging (CTP) to assess brain
tissue perfusion deficits in acute ischemic stroke (AIS) and to guide endovascular recanalization
therapy. Methods From August 2020 to August 2022, 106 patients with AIS in our hospital were
randomly divided into low dose group (n=53) and conventional dose group (n=53). Low dose and
conventional dose dual-source CTP were performed within 4.5 hours after the onset of the disease.
Compare the CTP parameters [cerebral blood flow (CBF), cerebral blood volume (CBV), time to peak
(TTP), mean transit time (MTT)], image quality, radiation dose, abnormal rate of brain tissue perfusion
and area of brain tissue perfusion defect between the low-dose group and the conventional dose
group, and analyze the correlation between the low-dose CTP parameters and the NIHSS score before
treatment. All patients were treated with intravascular recanalization. The low-dose CTP parameters
of patients with different therapeutic effects in the low-dose group were compared before treatment,
and the value of low-dose CTP parameters in predicting the therapeutic effect was analyzed. Results
The CTP parameters CBF, CBV, TTP, MTT, image quality score, abnormal rate of brain tissue perfusion
and the area of brain tissue perfusion defect were not significantly different between the low-dose
group and the conventional dose group (P>0.05); The radiation dose of low dose group was lower
than that of conventional dose group (P; The CTP parameters CBF and CBV in low dose group were
negatively correlated with NIHSS score, while TTP and MTT were positively correlated with NIHSS
score (P<0.05); Before treatment, CBF and CBV of patients with poor efficacy in low-dose group were
lower than those with good efficacy, while TTP and MTT were higher than those with good efficacy
(P<0.05);pre-treatment low-dose CTP parameters CBF, CBV, TTP, and MTT predicted the efficacy of
endovascular recanalization therapy in AlS patients as poor The area under the curve (AUC) was
0.717, 0.820, 0.702, and 0.817, respectively. Conclusion Low-dose dual-source CTP can meet the clinical
requirements for assessing the perfusion deficit of brain tissue in patients with AIS and can assist in
clinical prediction of the efficacy of endovascular recanalization therapy, which can help guide the
clinical selection of endovascular recanalization therapy.

Keywords: Acute Ischemic Stroke; Low-dose Dual-Source CT Perfusion Imaging; Brain Tissue Perfusion
Deficit; Endovascular Recanalization Therapy

PRt R EENSHEENETENE - KER, 2016F 2K EMEZEH1370
FEl, EA87% R 2R MM KEH (acute ischemic stroke, AIS)", HiZT&TIIE
PR AR RONASR N TETHIRZAISH T EFRIERHTE, REFBFENE, i
SHOIAMFET, WEHBLMERGERE. REMEEXEED, CTEIME
(CT perfusion imaging, CTP)@iHHAISEEMARMMEINERSZE, EERNE
BRIFRET, TESASIENEBATAEEEEEEA", BEAFENIUECTP
WETEREBETENRBNESNE, E—ENEHER", BFEEY, BHEX
SECTPRIGMIZHIAIS, BEBEREEAN, BEITMEAISRALETHIRMNE R R
M. BT, AHIZTE SRR EWECTPIHEAISIALS E T IR RIE S MERNER
BITHMNE, SEARKATREFGYESE,

1 BRS5A®

1.1 —EEE 2BROIBERAHHET, EIN2020E88 E2022468 8 HEE1066IAIS
2E, HhE6SH|, Z41f); Ei846~75%, F19(61.0318.24)%; N\IxREEEIT
AR ER(NIHSS) 53 ~164, F19(13.21+11.34)5,

NI BAAISEEIRE®; £mETIAI<4.5h; EREBAIS; BE(ARERE)
EXERRP, Hixing: BEMMNRGE. BRLRMAESE; EHIMR; mEO
FHAFEIhaE R 2 ; XIEEFE . RAMEN TR LG 1066IAISEE D AEFIZE4H (n=53)
MEMFNEHE (n=53), KFN=HE3445, 19; Fi846~75%, F19(61.4218.16)
% NBRBINIHSSIE3~164), F5(13.50+1.33)4); mBEpfi: HEBX266],
F186), Hofl, EMANBEEILG, L220); EiL46~74%, F14(60.64+7.85)

(5—FE] B X, 5, TERM, TBHARAA:
LEffEE] FEE, &, TERM, TEBHRAHE:

MZEhFICTEE MR, E-mail: chengxyyu@163.com
X ZAFRFICT £ . E-mail: Jpansw45@163.com

15



RECTRIMRIZE 20244E18 $£22% £1H 5 E1718

%5 NBRBINIHSSIES3~16%, F139(12.92+1.28)%; &L S
fii: BETX29%, BiF19%1, Hbs5F, MAIRKERLRE
ETHITEENX(P>0.05), HEEILL,

1.2 5%

1.2.1 WEFZE BRANELEMERFSAHBEDFF AH4L5 hH
CAFFRITRNE. EMTNBINRCTPIRE, (N8H64H64R1E
FECT(BEAITF)o KATEMFANEWRCTPIE, BEFIH,
2B ERBKIR IR (5 mL/s)#EES0mLIIAEE, FEfELUIERRE#HEE
20mLAEIEE K, FFIREST AR XY BRNMB R E TR P shSHE
MAUCTHIE, AFESH: EHBEI00kV, BEIR1IS50mA, HEEHS
32X1.2mm, %EFE512X512, [EIFRATIEIL.5s, BIRERIR, &
BYia)48s, BESmm, BESEE100mm, EBICTINEEE TR
BEERBEESCTPESG, NEEMCTPEE, SFENMRE
(CBF). RIMB=(CBY). KIERE(TTP). FIY@IESE(MTT)o
METRAEICRECTPIRE, BBERTOKY, EMtHFERSHS
EMFNEXCRCTPREMRR, RKEFIFECTPEGRE, &R
19 RS, NMERN, TeeeErmRmeE, Ttxi2
Wr; 293 BEAEMNFE, TABMIMELEN, BEMERERE
B, ®MiZHT; 397 BLE%, MRNMEREEXTEM,
FIME LN, RNEMIZET; 49 BEEER, MEBERHF.

WEEEN, BEFARSREMSKER; 59 *NHE, NS
WEGF, BEEEN, BRLBAMAREMSIRER,

1.2.2 MBNEBET FESRENATHRIIMREY. 4EKES
BRTEEEEIAT, ASEIAILArTIERE TR S E
1B3aT. A LABHET M, NIHSSITESBK>18% A,
BAE<18% KTk, HN>18%R#E", BEMENHTFHE
0, TRFHEE SCRIT AR R,

1.3 MBIEIF (V)EFSEMEMFSHACTPSE(CBF. CBV.
TTP. MTT). BRRE. BHF8. WARE TS R RMESR
EFRIRER, QRAFREE AT RENECTPEE,

1.4 S5 A5% FASPSS 22.0% 4, AR BISER,
XA KRB, TERRUTRIREERR, ALK, X
FAPearsoniB % R EIEE ST AST BEF ECTPBESNIHSSIT
SHER Y, RAZIRE TIESE(ROC)MADITATIENE
CTPEBHTRNST MMM B, P<0.05HESERITEEN,

24 R

2.1 EREANEAFRACTPSE. BERER KHSANE
MAEACTPBECBF. CBV. TTP. MTTREGREFSLLLR,

ERTHRITFENX(P>0.05), W&l HRHGFICTPEGIEIL-2,

%1 B RAMNEAFRACTPEE. BGRRER(n=53)

451 CTP&# EBREITH(9)
CBF(mL-100g*-min?) CBV(mL-100g?)  TTP(s) MTT(s)
{[iil==s 20.28%+5.39 2.38%£0.76  16.37£2.35 8.17%£1.48 4.211+0.45
BHNE 20.17£5.56 2.451+0.80 16.45+2.39 8.22*1.53 4.30£0.47
t 0.103 0.462 0.174 0.171 1.007
P 0.918 0.645 0.862 0.865 0.316
o o

1 ARG 1, CTPER; AISEXF, 58, BN, ARETCTPRE,

W2 $AFE G2, CTPEGAISEHR &, 4#50%, BR4hA, AKETCTPA A,

2.2 EFRARBAFBARN T RSRAFRERELER
5T 2B RS I 8 E M AR (P<0.05); KA EHLHMEF
EHACTPRENMAREIRER. RAREIRIRENLLE,
EREHITFREX(P>0.05) W&,

CTPIE % B oAU BB WAL PHCBF, CBVAR MU W E R A%, TTP, MITHIxHU ¥ 8 &K,
CTP I B 7 22 M0 K Jo 2 2R 3 1% T U K 23k

2.3 BRI RACTPESEHENIHSSIFMEXRYE BEXEIITE
T, AISEEATTRIEFEBCTPSHCBF. CBVSENIHSSITHEH
8%, TTP. MTTSNIHSSIS 2R (P<0.05)0 WE&3.

&3 {EARACTPRBSNIHSSITSBAXE

2 ERRAMNEANRAESHRSBARRERELR[N=53,(%)] iR CBF CBV TTP MTT

H7 BHFIZE(MSY) IXARLRE T B4 NIHSSIF45 r -0.513  -0.483 0.610 0.622
AEERER B R R R E AR (mm?) P <0.001 <0.001 <0.001 <0.001

ﬁﬁﬂgg 1.43%+0.26 49(92.45) 2187.53+512.69 24 ﬁﬁ]léﬂ*ﬁ]ﬁ%{g%fﬁﬁgﬂ{&ﬁﬂlCTpgﬁ {Rﬁu%éﬁ%\

RAIE 191£0.33  49(9245) 956451507 gz N EEAT, TRET36H], TRARRLTH; FRRE

t/x? 8318 0.000 0.081 BEAFHCBF. CBVEFMBIFREM, TTP. MTTHRSHE

P <0.001 1.000 0.935 FEES(P<0.05), M*E4,

16 -



R4 BRBRATRFRBERTIENRCTPSNK
g n CBF(mL-100g!-min?) CBV(mL-100g?) TTP(s)

MTT(s)

RiF 36 22.15+4.37 2.53+0.68 15.31£2.017.54%1.20
R 17 16.32£4.18 2.061+0.55 18.61%+2.179.50£1.31
t 4.595 2.488 5.440 5391
P <0.001 0.016 <0.001 <0.001

2.5 ATAETRCTPSBIMTHRNNE UTHARBEN
AR, TRREFBENRERSE, SFATHRFIECTPS
$CBF. CBV. TTP. MTTMAISEE MERBEAITITHHAT
REJROCHLL, ERETESHINAML TER(AUC)DHIA
0.717. 0.820. 0.702. 0.817, M&K5. E3,

RS ATHENECTPSERTMNTRNMNE

85 AUC 95%Cl #HinE BEE ) FRE®%) P

CBF 0.717 0.621~0.800 18.48mL-100g*-min? 70.59 68.06 <0.001

CBV 0.820 0.733~0.886 2.17mL-100g™* 67.65 86.11 <0.001

TTP 0.702 0.606~0.787 17.49s 64.71 75.00 <0.001

MTT 0.817 0.730~0.886 8.70s 73.53 77.78 <0.001
B3 3677 B B CTP S B HUM T 2 ROC 1 4

3 i

AISEIGKEE BN S5ERF, SHhmmnTEFERESIERK
AAMPTETRRERLEMHIR, HMSHMARIRE
—&5IEFRER, R PR AT RESHENEES
%, BEMCTRESREENhAEESTREERL, MRISHE
EEFIONE S EEREERIRESY,
CTPRIMEMRE M@ SEEAR, B ZRATFAIS
MEIRGIMETRERE -, BESURARMRHHS
T, RIEKSEITERASE T RIRRERgEEs 2P,
BCTPHEBSFIERE, W320EBMCTPARI3.28mSy, M4
MCTEAES FEMA0.92mSy, EECTHHENNEHR
1.38mSv"™, FHARLERER, AISEERINECTPRER, ¥
BEREREETOKY, HIBSHI8REE(1.4310.26)mSy, PR
FEMFIECTPIMER(1.9110.33)mSv. SEREEM %
HEA—5, AAIT, BEBECTPREN S BERHHIE
MENSE. AMREER, SEAFSIECTPARELR, HH
EVWCECTPHEMNEZSHCBF. CBV. TTP. MTTELHED L,
BEEGRETS. BAREIREEX, WASEIHRERYS
BRI EVCECTPRE L RIET, 1S YR ENEAEERS

BREGRE, TRNRARMANAY MARELIRILE

CERERAEEM, TR IS RITE AR E IR R ES
MBI FRARHFIE, ESWECTPRER S, SHRLER
th, EHE. EMAEIECTPIRALE TR S0 HRIgH
91.51%, {HAEZSBEMANETRE RO E, EERTAEE
FHHBEFBEERR, WECTPREREEE, MALNMTE
AETURBEE, BCTRERSMAERE, KT 2RI
ZER B T X ST 2R A B USRS, SEUECTPRAE
e Eit, SHFINECTPIRE k&I BiAL T HIRIIAISE
&, NEFEBYEFENRAYTE, REBRERS,

CHINESE JOURNAL OF CT AND MRI, JAN. 2024, Vol.22, No.1 Total No.171

i, AISSIHEMMRIM T ERKTSHGLARET,
SHWEMEERR", AARERER, RFECTPEKCBF.
CBVSNIHSSIES E/tEX, TTP. MTTENIHSSIES EIEFEX,
W—% ISR R E A N EMA TN AR, b, RELE
MEME, MERMKIENTETRIRFRATAISHXE, B
ISR R R AR S B RECRILATT, AEREBRITAITHE
P B EE S BE AR AN SRR AT RER
£, EERBVNANESEMnENEESTHEY, ALEE
VG PR M0 P B A T4 R T AT, LUEShENEBA
FHRIER, SMREEN, STURIFEERL, THRR
B R ORI AT ICBF. CBVEARME, TTTP. MTT
BEAS. BEFNFREEME SHRKAISATEEERE
WIRALE IR, BEAMERGREERS, AFrEEEA, @
TROCEHG S, AHIFA AT RIERIECTPEECBF. CBV,
TTP. MTTFUNAISEE MEREEAT TN RRIAUCTED.T
M _Eo HBEAT BRI ECTPA A RIGHRTTIAIS B &M% L
BRI AT MRIRE—ESERKIE, ST HREFRRRSR
BE, NTIESEELEEAEBENIAT AR,

& FETH, SEMFIEIWECTPHEL, RAEICECTPER
TBITHAIS B 2 B 4 4 HUR M IS R E SR 3112 T AE R R IR 57
2, BEWECTPRERSY, BEMNNLEREEATTRA
HEE—ETNMEE, BBTFIESIEFRERNEANBBATH
=, BAARNEE—EBBRYE, WALRFRLERNEEET
FREERFEWECTPEESHNER, EHEWECTPER
SHT I PN AT 5 R IR BN E N KRR, RRI(E
R EH—H T,

25w

[1]Saini V,Guada L,Yavagal DR.Global epidemiology of stroke and access
to acute ischemic stroke interventions[J].Neurology,2021,97(20 Suppl
2):S6-S16.

[2]Silva GS,Nogueira RG.Endovascular treatment of acute ischemic stroke[J].
Continuum (Minneap Minn), 2020, 26 (2): 310-331.

[3]Rabinstein AA.Update on treatment of acute ischemic stroke[J].Continuum
(Minneap Minn), 2020, 26 (2): 268-286.

[414k#%, 1. CTPLE4L. sdLDL-C. Annexin A2. Hey 5 2tk A 58 7 1 2 B 24 M K
VA P A B 8 B AR AR NE (0] AR R 2 5 04k 2%, 2021, 39 (5) 1 671-677.
[5]Vagal A,Wintermark M,Nael K,et al.Automated CT perfusion imaging for
acute ischemic stroke:pearls and pitfalls for real-world usel[J].

Neurology, 2019, 93(20): 888-898.

(6] & 7, Al 2 BE. {7 B CTF i 78 i pe AR 4 T o ik o 4 o 8 s IR (LR 5 (0] o B
CTHMRIZE 7, 2021, 19 (9): 13-15.

[7]Amalia L,Dalimonthe NZ.Clinical significance of platelet—to-white blood
cell ratio(PWR) and National Institute of Health Stroke Scale (NIHSS)
in acute ischemic stroke[J].Heliyon, 2020, 6(10):e05033.

BIFREXLWERFERE, PREF QWA F MM E R F4. & B2
MRS IEHE 2018 [J]. AR 47, 2018, 51(9): 666-682.

[91Dong Q,Dong Y,Liu L,et al.The Chinese Stroke Association scientific
statement: intravenous thrombolysis in acute ischaemic stroke[J].Stroke
Vasc Neurol, 2017,2(3): 147-159.

(01 W T, A& A, B, & mFN-nyc FHAV R AGEHELERER S &
EhHhmEREEE G E TN X R I P ELAD WS BT &
,2022,36(3):275-278.

[11]Feske SK. Ischemic stroke[J].Am J Med, 2021,134(12): 1457-1464.

[L2] T, SR A, B 5, 4. Ak B W IR CTHR E U AR 15 70 A8 40tk 3 Fi HE AT o0 o B A
Bt U1 UEAUK E ¥ 207, 2021, 32(8): 904-905.

(3 ZAE, Bk, M3, . SIRCTPEL-&CTA S 2 & P bk e i 2 o oy 2 I 20 2R (7.
WALE 24, 2020, 42 (17): 2626-2629.

[14]Hassan AE, Shamim H, Zacharatos H,et al.Prospective endovascular treatment
in acute ischemic stroke evaluating non-contrast head CT versus CT
perfusion (PLEASE No CTP) [J]. Interv Neurol, 2020, 8 (2-6): 116-122.

(15) A3, By e fe, SR A, 5. R ko Mk AR 58 Sk PRCTHE o 28 5 M 318 3K 0 F ey Al
AT [T]. 3R E B 4R, 2020, 45 (12) 1 1692-1696.

[16] Bk 2R, 5K 4 & SURCTIN N & 5 &) 8 CTP7E A2 & M H R0 A% 585 Wi o 9 bt R 108
[J]. s E BT %4, 2022, 37(11): 103-106, 150.

(L7] R, ARAER, 77 R 35, 45 i B SO CT 0 1 v O ik 72 A8 e 0 AR 22 o 19 5
WA (0], AR08 3 42 78, 2020, 54 (2) 1 112-118.

[18]Katyal A,Bhaskar S.CTP-guided reperfusion therapy in acute ischemic
stroke:a meta—analysis[J].Acta Neurol Scand, 2021, 143(4): 355-366.

[19]Herpich F,Rincon F.Management of acute ischemic stroke[J].Crit Care
Med, 2020, 48 (11): 1654-1663.

[20]Berge E,Whiteley W, Audebert H,et al.European Stroke Organisation (ESO)
guidelines on intravenous thrombolysis for acute ischaemic stroke[J].
Eur Stroke J,2021,6(1): I-LXII.

(211 7%, A &L, H§ EH. SolitaireABX R B RIKA £ X % 8 R 67T Ak
AR ZLIT B AR (7). o B e 2R 4 R, 2019, 29 (2): 162-165.

(KFSHHEA: 2023-03-11) (RxS4miE: B%ET)

- 17



