Advances in Clinical Medicine IfijREE23E/E, 2024, 14(12), 1377-1384 Hans X
Published Online December 2024 in Hans. https://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2024.14123229

B HACTAM Z R X AT EBMIE B
B M S IEAZ LB R B VEGT

v O, N £

HIREE AR IR R R AR AR, BrE BEATY

Woks . 20244F11 7270 FHER: 20244F12H21H; KA H: 20244F12 300

HE

H #: 0T RLA CT I 3 B2 (CTA) X 2 35 X K0 3 Bk M1 B S AR SR AL DU SZ 08 3R 82 SLARB L P T PAR 3R
Frik: EUARE20234E8 H~20244E7 H 2R FI60FI EET X K FaikM1 B S SRR L, Fra B
BT CTAREBE SHFRE MEER (DSARE NN SBHRELFR. UDSARESRAERE, ST
CTAXHU ST B LB AT IR 2k B8 AT AR SAEER B S A RS M RAERERCTSHE
TR ML T & (rCBF) R MM A& (rCBV). ¥ @S B (rMTT) 7 KEER B (TTP)1 5K
i3 e B ik XA S R4 (TaniE43) K E R . M Pearson3 i1k, 4¥CTS$ . TaniF4r 50248
HELAEM AR X BERAT RS IS, 27 A R SZAEA B I R #2 oh Re IR 72 (NTHSSTE4)
HEEERIBIEMMERME. S4R: DSAREBEFMAMZB/EHAASR276], MSZEH RLEF334%]; CTA
RETFN AN R 2560, MXIEHR REF356; CTANMNSZHERRE LB TEN R R. SURE.
BREE. FAMETRIE. B ETRIAE 45 86.67%  81.48%. 90.91%. 88.00%-. 85.71%. MSZ/EFF R
I rCBF. rCBVATFMXEHRABRL, rMTT. rTTPEFUEBHARH, Tanits & FUSZERA
B4, $BP<0.05. NEMNMERERERICBF. rCBV. rMTT. rTTPKTanit4r i, P <0.05.
S EHF B IE M SrCBF. rCBV. Tanpt4r3 2 IEAXM(P<0.05), SrTTPEfisixH(P<0.05), 5
rMTTZE B AR (P > 0.05). MISZIEHF B IFH KNIHSSIEAHE T XFERA B4, BIEEAE TS E
FARY, HP<0.05. 4iP: CTATEE)ET X KM - 3 AkM 1B S AR FEAL M SCAEEF 8 S I LA B
MNAXMAERRE, CTSE. Tanito 5N XIESRFEH B, MXEFRARRATERE.

X 5in
CTA, ERHWX, KBHIIKM1E, SHEEZEL, MZEH

Evaluation of Collateral Circulation
Establishment in Acute Infarction Lesion of
M1 Segment of Middle Cerebral Artery in
Basal Ganglia Region Using CTA

SCESIA: B, WA, N CTA X TT XORM thh ik M1 B SR BEAL O SRR ST A DU R PR D). e PR B 2 ik
J, 2024, 14(12): 1377-1384. DOI: 10.12677/acm.2024.14123229


https://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2024.14123229
https://doi.org/10.12677/acm.2024.14123229
https://www.hanspub.org/

HORE, X%

Hui Zeng, Ying Liu

Department of Medical Imaging, The Second Affiliated Hospital of Xinjiang Medical University, Urumgi Xinjiang

Received: Nov. 27, 2024; accepted: Dec. 21%, 2024; published: Dec. 30%", 2024

Abstract

Objective: To explore the evaluation effect of CT angiography (CTA) on the establishment of collat-
eral circulation in acute infarction lesions of the M1 segment of the middle cerebral artery in the
basal ganglia region. Method: Sixty patients with acute infarction of the M1 segment of the middle
cerebral artery in the basal ganglia region treated in our hospital from August 2023 to July 2024
were selected. All patients underwent CTA and digital subtraction angiography (DSA) to evaluate
the establishment of collateral circulation. Using DSA examination results as the gold standard, an-
alyze the application effectiveness of CTA in evaluating the establishment of collateral circulation.
Analyze the differences in CT parameters (rCBF, rCBV, rMTT, rTTP) and the middle cerebral artery
regional collateral score system (Tan score) for different collateral circulation conditions and de-
grees of collateral vessel stenosis. Apply Pearson analysis to analyze the correlation between CT
parameters, Tan score, and collateral circulation establishment. Evaluate the prognosis of patients
and analyze the differences in the degree of neurological deficit (NIHSS score) and daily living abil-
ity (BI score) under different collateral circulation conditions. Result: DSA examination evaluated
27 cases of poor collateral circulation and 33 cases of good collateral circulation; CTA examination
evaluated 25 cases of poor collateral circulation and 35 cases of good collateral circulation; The
accuracy, sensitivity, specificity, positive predictive value, and negative predictive value of CTA in
evaluating the establishment of collateral circulation were 86.67%, 81.48%, 90.91%, 88.00%, and
85.71%, respectively. The rCBF and rCBV of the group with good collateral circulation were higher
than those of the group with poor collateral circulation, while rMTT and rTTP were shorter than
those of the group with poor collateral circulation. The Tan score was higher than that of the group
with poor collateral circulation, all P < 0.05. The comparison of rCBF, rCBV, rMTT, rTTP, and Tan
scores for different degrees of collateral vessel stenosis showed P < 0.05. The establishment of col-
lateral circulation is positively correlated with rCBF, rCBV, and Tan scores (P < 0.05), negatively
correlated with rTTP (P < 0.05), and not significantly correlated with rMTT (P > 0.05). The NIHSS
score of the group with good collateral circulation was lower than that of the group with poor col-
lateral circulation, and the BI score was higher than that of the group with poor collateral circula-
tion, both P < 0.05. Conclusion: CTA has a high application efficiency in evaluating the establishment
of collateral circulation in acute infarction of the M1 segment of the middle cerebral artery in the
basal ganglia region. There is a significant correlation between CT parameters, Tan score, and col-
lateral circulation, and poor collateral circulation indicates poor prognosis.
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Tk M1 BeSWERESERLL RO 2 . BRI mAE TR, TR B B N SR a1 U SCORIA
FIEESE, AR LA 0T 0 o 7 FEL 2 I 0y ) SRAREE LA, 0 T 2R i DX I F) M eV B i 2H 23 4547
LAt ek 2 BAT R S([2] SR, DISCOEA IR 2k, ZAE0E DL R B2 E, (A PP A oy
— IR B AR PE TS5 o TEULTS ST, CT MG R (CTAVE N —F AR N E . B0 HER I R AR,
BRSO TP S A T 0 S ARG A 1 B2 T [3]. CTA SRR BAR w2 18] 23 3% 2 DA Rt 1f 5 454
FITE I SR EE ST, R HTO SR TR A 2R PAS DD REIR S S 70N 263 U S it 17 58 i
SHMAE[4] [5]. AWFIC B AETRTT CTA FERER T X R 2k M1 BE S ERESEAL M SR 2 S A% DL P4
RN P RRE B RE RS NIRRT SR N RE LN S AR AR B B AL A B, 9 ARG T 5 SR E 5
HEH RS AR AR, R .

2. #IRE I
2.1, — PSR

EHUARBE 2023 4F 8 H~2024 4F 7 H2¥6 11 60 13857 XORmih sl ik M1 BratEsist s, Hh 5
344, L 27 f5l; Rk 52~84 (67.41 £ 4.72)%; {RHEIEEL 19~27 (23.68 + 1.47) kg/m?; JifE 3~24 (8.34 +
2.57) hs WRIE#E 25 i, W 35 6.

2.2. MANFRESHIRRE

INFRE: (1) WD BORER: (2) MBS ER T XK sl ik M1 BEaERESE: (3) KW &
5% CTA KT (B [ 7EE M S [ s (4) CTA BMRIHEIT, REREHEmh o i 45 450, AR IX K
Wik M1 B S A3 (5) BB BHFBEE MRS, FAEs5AMAIHEZ CTAKRES
BT L 1E 2 (DSA) R A

Hebrbre: (1) AERVEREZE, WFRIAMERAESE . A3 s A s (2) AIFE O Ml B
G (3) MR (4) USRI R A (5) IR . EahEicH AR R R e
B e A .

23. Bk

23.1.CTARESZ*

X #5481 FH 128 )= Brilliance i CT (Philips 2~ wl). K XU s RS 88, SR aTEeik el 3.5~5.0 mL/s 1)
AR EE 100 mL. M FZNK 5 TR MIEATER, BOR4A 8 5 W6 Xk, S800e: §H
JE 120kV, HiJi 250 mA, #EE & TEEE 0.625mm, JZ/5 0.90mm, JZ[AIFE 0.45 mm; i {R B 1) 7 H
FEIR R, FFUER R 458 . CTA Hi)E4T CT #EERG, HHEER R RETREY Zm, #*
YIPEAL 1% X IR MR FE R Ol . TR AR UG b A% 2 TARSE AT J5 B2 A BRI 04, RS B e s 4 B 4%
FEHBEZ AR RIS AT VR, EE N SCOE A B DL CT R BR e 5 = 1A
S, BRI 05 00 P = LR 2 (rCBF) RN ML 45 & (rCBV) . JRifl -3 ik i (B (rMTT) R
RUEAEI T (TTP), 1 AR A AEAL X Sk ) AR HE IR S b 2D VP Al ) S OB 3R 2 S 0L

2.3.2. DSA ®BESE

ACEHE ] ARTIS 1500 55 ML i UL (FE E Siemens A #]). fa ey, S PUmEM, U8
ZRERAAIREZ, DAROR BB IR E ko X IBEB K 5 R st AT R B IR 22 R R BEAT =) B PRI
K H] Seldinger %, #4 5F S KA BN BBk « /£ 3221951 3K, LL 4/5F 2k A8 BT B G 5,
W EAL AL, RSS2 EEREAT SRR, DAaxtin . AERfH ORI A S5 . G e E, il
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B, 0RO AT BRI, FREEI ] DY 20 ming 6f IR BA XIGHEAT N A0 4L, VR R O T PR
HZPIRAS 8 h, DL G H LA AR I RAE R K A . DSA R A HAT I X 2R UG SR AT B0 S s b 3
LA BB o

2.3.3. M IEHEIIERAITN %

FE CTA KA1, SR ORI A Bl K DX I SV 43 2R Gt (Tan 1753 )60 S 22 S2AE DL AT 1E A - Tan 3F
IR 53R 0~3 43, 0 43 WAL SCABIE, 1 43 NI SCAEFR 52 <50%, 2 73 N SCE A S 52 50%~99%,
3 3 RMISCIEFE 100% 25, 0~1 73 RRMSCIEARAN R, 2~3 43R SCIHFF B4 [6]

7E DSA KA, X TSGR B P A 5 AR Ao 1M 1 P ZE 1 Ol o HLARVEAS bRy s 2536 X
K Z ik ML BAZLE L P ZE, A N SCIEEAAS R s A5 oA WL AT, DA 5 R S AR R RGP 7]

£ CTA KA, MRS i B 5 A2 T AR PPk L B A AR BE[8]: BRAT AR <30% M FER7E (17 1),
31%~69% A 1 B A% (31 ), >70% Jy 5k 4% Bl P41 FE (12 1)) o

2.34. MIEVET %

X EE BATIB BT, VPR BUS L, QAR DI RSB S H R A TGRS . WA T e B AR
JE: NHAZ DI REIR DT R (NIHSS), &or 42 7, W0 AR AT [9]. H¥ AEiGRE ). R Barthel f54(BI)
VRO ER, WAL 10 0T, &4 100 4, POk Lr[10].

24. FRFTREEH

WCEE A AT R B A FR 2R Bk, AR . M. A E. GBS, T2 R0, HERRR RN
R, DASRE T 70 45 B A v R e A e FE b .
2.5. MEBIgHR

(1) UL DSA K et BN hRuE, 40 HT CTA XHISZ G IR 15 PP R 2L fE . (2) 43T AN [ =2
EATEW T CT 245 Tan PEMIE R, 3) T ARMIMEREFRE T CT 285 Tan tF I E R
. (4) BifH Pearson 730 Hri, 04 CT 2%, Tan 120 SIS @ ST AR LRI AH IS . (B) 20T AS[EII 2
TEANE DL S DhREBRFEE . H W AETG A I 2 Rk .
2.6. GirES R

N SPSS 25.0 #cft:, PA(X+8)ERIFEZRL, 2 HLEAT t K56, 24 ELBER SR & 7 2041
PUIN ()RR HHECR RN, AT xR0 A HT K Pearson 0 #Tik. 24 P < 0.05 i, ZRBLITHHE
o
3. &R
3.1. CTA X3z &R M BSR4 B B A 3 g

60 Bl HEEH, DSA BB AMSZIEAAR 27 B, MG BIF 33 #1; CTA KA Nl S 1
AR 25 6, MSZAEPR R UF 35 6. DL DSA K4k oS b, S5, CTA XSGR @ i -
AR L BB  RE P FH PR TOUE BRI F0NAE 2 1)y 86.67%- 81.48%. 90.91%. 88.00%- 85.71%.
W2 1.

3.2. FRMZEFHERT CT 285 Tan iIE9HNERY

S R4 2HE) rCBF. rCBV KTUSZAEA A RH, rMTT. rTTP J T SZ A AR A, Tan P45y
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Table 1. Comparison of CTA evaluation results and DSA examination results for collateral circulation establishment

= 1 CTA MU EREILERITNERS DSA B ELERILE

CTA K& 45 R
DSA fa &4k =
M SAEAA B M SAGHE B3
MISAEAA B 22 5 27
M SAGHE B3 3 30 33
At 25 35 60
Table 2. Differences in CT parameters and Tan scores under different collateral circulation conditions
# 2. FRMZEIMERT CT SHE Tan EHWEFM
vax il 51l [mi /(rl%lgv'inin)] rCBV (ml/100g) rl\éls'l)'T r'gP Tan ¥F53(4))
MSCAEFAA R 27 0.67 £0.20 0.78 £0.21 1.72+£0.42 1.74+0.30 1.04£0.30
M SCAEIA R AF 33 0.79+0.22 0.94+0.26 1.53+0.29 1.58 +0.27 2.20+0.37
t{H - 2.189 2.581 2.067 2.172 13.132
P1H - 0.033 0.012 0.043 0.034 0.000

3.3. FRMIZMERERET CT 285 Tan iEF9NERM

AR 32 45 82 A5 R BE 1) rCBF. rCBV. rMTT. rTTP J% Tan 3F4rEL#:, P <0.05. W% 3.

Table 3. Differences in CT parameters and Tan score under different degrees of collateral vessel stenosis

3. FEMZMEIRERET CT SH5 Tan HOWERM

rCBF MTT ITTP

Paxil 1% [mi100-miny]  "CBY (ml/100g) © © Tan P43 (4))
B 17 0.84 £0.23 0.99 £0.28 1.51+0.29 1.45+0.30 2.62+0.40
e 31 0.71+0.21 0.85+0.24 1.64 +0.38 1.60+0.28 1.94+0.35

AT Bl 28 12 0.63+0.19 0.72 +0.20 1.73+0.44 1.80 +0.31 1.00 +0.31

F 18 - 4570 4.648 4131 3.863 3.792

P 1 - 0.000 0.000 0.000 0.000 0.000

3.4.CT 8%, Tan 5 SMSEHFEIFRAMERME

A SZ A @SB (R =1, AR =0)yEA &, PLrCBF. rCBV. rMTT. ITTP. Tan ¥4 AR
Az i, FEAT Pearson 73T, 45 R IR : I SCIERA AL L rCBF. rCBV. Tan 143 %) & IEAH G % (P < 0.05),

5 rTTP 2 MM PE(P <0.05), 5 rMTT LB EAHMEP > 0.05). L% 4.
3.5. FEMIZIEMER THATNRERRIZER . HEEFENNERY

M SCAEH R AP NIHSS PR T MISCEIAA R AL, Bl W2 TSR A R4, ¥ P<0.05.

%* 5,
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Table 4. Correlation between CT parameters, Tan score, and collateral circulation establishment
= 4.CT 8% Tan W EMZBIREIIFERLMEXME

B e r i P1E
rCBF 0.395 0.007
rCBV 0.416 0.000
MTT 0.185 0.135
ITTP —-0.523 0.000

Tan P45 0.494 0.000

Table 5. Differences in the degree of neurological deficit and daily living ability under different collateral circulation condi-

t%m; FEMZERER THAEESRRIZEE, BEEERINERMH
vl 151% NIHSS ¥4 BI ¥F4
MSZAEFEA R 27 10.79 + 2.63 83.51 + 4.62
M SAGH B3 33 7.32+211 87.47 £5.11
t1H - 5.672 3.117
P1E - 0.000 0.003
4. g

LT XK ik M1 B SR BE 48 BT R 3l ik M1 B (RIZK-F B kAR S 28, S8R
FEIX A LA T, G SR R AN A SR BRI AE . FRRHLEI R A, P R i Sh kAL
MEsh 1258 M/MURESEZ MR R, K EE. & IusE. & e S R R 2 mT 5 850l 8 2 R
B R B ERAE, R E BT, 5 R %, MRS, B TR IR, RE . W
IR =AW R, DURRTE . M RIS AEE S IR, S E ARV R [11]. IR S
PEHT, FEAELLE B 223 mT Re tH IR, S0 R, dkim fe 2 A e 4x[12]

NS G PR 45 24 32 B0 45 & AR PR ZE R, E et SHAth ot A B A% DAt i X 45 B2t 10 9 36 I A A QA ML A [ 23]
TEMEFEA, A SCAEHA AR AT Bh 0 D A BT A AR L RS A3 A0 X oG ML A &, 9 e e i, J g 28 234534
[14]. CTA TEVPANIEJETT X KM Bk ML B S AT SEAL M SO 3 s o A e B B S AR 3, A
B NI AR R SRR AR WERRIRIE, A Bh T4 s A e i i A8 A8 2 a7 AR M TS [15]. CTA HI4r 3t
5, AR T R S5 P I P AR S5 A AN AR I L, LR SR FA R LA L [16]. CTA &) Lhidid
M SEHGFRVP 2 RGE(W Tan $F50) S PG BT B4 1A . BFFER B, CTA MIMISCIER 25 I A AT 1A
R oA HAT I, A5 B T 100 28 3 A TR 5 0 [17] - AEAS— 4R A2, CTA BENE7E S a] Py 5 T4,
T 2R E A0 A A SR UL OB B, RN (1502 K . FESR DSA A2 4 W7 KR S B (1 &b, (H
CTA HA#RAERAE. Jof). MAsAHX e 205, & Sy SO IR S0 8 2 () B A A 7 7% 18]

AW R IR, CTA XUSCIEIA LGOI R 2 . BURPE . Fem e BHPETGIAE . B 1 T
MHMES >81%, $27: CTA FEVHN I SCAEIR G L A% 77 T BA B s i B FH e« CTA VR N —Fh e gk i) =
S ABEIR, BRI I Hh S I S R A AR 0, AT A 0 SO IR SORES . R . B
JRFESETRPR R W] CTA LEMI OGN PPAili o 1 ) S8 1 A R

M SZ &I R 47201 rCBF. rCBV K FMISZIEAA R, rMTT. (TTP J ML G A R, Tan vor
ETMSZIEAA R4, 3P < 0.05. rCBF Al rCBV [ i S5 e 7 S 96 PR R 4T 47 Bl afn 509 A% [X 3 5 3
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U P YL SR, X B T 4ERERN ZHZA R IR R ThRE o rMTT . rTTP (14 B3R B Mgt 211 995 48 X 3 () st
)R, BN SR A ST ISR 1 I A o Tan 402 — Rl I S0 3R i AL AR b, oI m vk
MISZAGIA RN TN TEHE . ARSI B A FEFE (1) rCBF. rCBV. rMTT. (TTP X Tan V¥4 LLE, 34 P
<0.05; ZEERBWPAFM L MEDERE FH CT 385 Tan (oGRS ZER . FHME AR
FEMI3E N, rCBF F1 rCBV 2L FF#a%A, M rMTT F rTTP 28 L%, X R (b e e T i 0 75 Xt
WA AR R Eh F7 2 B RGN, BBk A5 R ™ B, 2L U0 It R v R 2, iV A o A N PR .
XAEH AL LS rCBF. rCBV. Tan 1F43 4 2 IEAH G (P <0.05), 5 rTTP 2 4iAH KM (P <0.05). 1EAH
Sl R B S AR FR e ST FERE BRI, rCBF. rCBV 1 Tan VP4MBR e, X — 0 S 1 0 S 0GR 7E o0 i
L A S ATV D T ) B A o PO D U 15 B 0 S AT A P A 3 e 0 4 R L 0 380 32 A8 X 3 B
B, EPrTTP 1K,

M SZAGHR R AP NIHSS YPOME TSGR A R 4L, Bl W m TISZIE A A R4, ¥ P<0.05; ##
NS G AL B A A ThRE SRR BE i, B H W AR VRIS BhRE 1 RNT o IR AT RSS2 IR R A 2
TEIAA BT ot Sl DO ) MR AR R, ATk & e 50, A B T B B Rk 5 H AR T R
R L IR SCAG P38 W] LA/ s B A0 J5 1R R0, an ik i ot TS5, AT B T oA &2 Dh e Al H 2R
TSR IR

25 LATA, CTA R X ORI Bl ik M1 Be S AT T A 00 S 76 B4 2 37 A% L R4 A AR S FH 28 B 2 s »
CT 4. Tan V5 SIS AEIAAFAE B B A e, NS AEIAAS RAE/R Tl 35 2%
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