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Abstract

Objective: To investigate the value of TCD in predicting intracerebral hemorrhage after acute an-
terior circulation occlusion. Methods: To collect all ischemic stroke patients with precirculatory
vascular occlusion (2b-3 cerebral infarction) who were successfully treated with endovascular
recanalization in Liaocheng Brain Hospital from November, 2017 to December, 2008. We re-
viewed their TCD examination of mean flow velocity index (MBF) in the contralateral and intra-
operative middle cerebral artery (MCA) after intervention and analyzed its relationship with
intracerebral hemorrhage and clinical outcomes after intervention. Results: a total of 44 patients
were included in this study, 26 (59%) were male, 21 (48%) were middle cerebral occlusion, 9
(20%) were internal carotid artery occlusion, and 14 (32%) were internal carotid artery + middle
cerebral artery occlusion. All patients underwent TCD examination within 14.6 * 4.7 hours after
the intervention, and underwent craniocerebral CT or MRI within 16.4 * 5.8 hours. Among them, 8
patients (18%) had substantial intracerebral hemorrhage after the intervention, all of which oc-
curred on the operative side. In 90 days of MRS, 18 patients recovered well (MRS 0-2), 26 patients
had poor prognosis (MRS 3-6), and 4 patients died (MRS 6). Among the patients in the study, ad-
mission NIHSS score was higher for bleeding after acute stroke intervention than for non-bleeding
patients (P = 0.034). There was no significant difference in gender, age, hypertension, diabetes,
smoking, drinking and recanalization time between bleeding and non-bleeding patients. In the
90-day prognosis, patients with bleeding had a worse prognosis (MRs 3-6 P = 0.011). In the TCD
test, the comparison of MBF between the bleeding group and the non-bleeding group was statisti-
cally significant (1.45 vs. 1.06 P < 0.001). Conclusion: MBF velocity index of MCA was higher after
treatment of anterior circulation occlusive recanalization, suggesting a lower risk and prognosis
of ICH after intervention.
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A + KEHsBkiAE. if BEENMARE14.6 + 4.7/MNNATTCDRE, F7E16.4 + 5.8/ i
WATARICTEMRI, 175 8% (18%) AR J5 H PLSL R MM H L, i B 3 BLAEARM . 90 RMRSH,
184 BEWSE REF(MRS 0-2), 266)HFFEHEA R (MRS 3-6), 45 HFHRLILT (MRS 6). Hf
R EEF, SHFRMARE H IR L B ABENIHSSTES E & (P = 0.034). HILS5IEH
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1. 51§

IG5 BB 309 A A% h o 1 T KB ik BEL 28 5 A BT 6 3R Stk SR i 26 oy, el PRER L SE ™
5, FilfE S 22 [1] [2]. ToRBEALAES SR 2 M WIRTT (EVT) 4 & B I (IVT) 5 SE IkiE 0 T7 A EE,
AT RL R ) Bk B2 18 A R SE A IR RCR (3] [4] [5] [6] [7]0 BEEBORMIAE, HUMERR 1) 38 26 0] 5
1% 90% [8], (HEFH i tHIASE ML(ICH), SBUEETUEHIE9] [10]. IEFK, AHFFFELDIIK
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H B (ASL) R I S BT &30 S i il 26 0 (AIS) i EVE 5 AL (HT) I SC &R, RKEBUR G i 5
M A R[11] [12]. 22512 I ke 5 (TCD) ] LUl i ) o5, BRI 450 TCD ] DLEE AR5
2 A RN R 1) M P T R S ICH B XU S T . AT FLaE L TCD A I S i R 2 S i A
A B E AR LR AR S ICH KR IR & .

2. MERF*E
2.1, &

(Bl P49 N 2017.11~2018.12 - ik 77 o sk 2 e 1L 855 /N HA T S SR EIURS: J MFr 82 BURE: 10 A 2 T 40 2 1 2
(BP250 N B kR /3 K i v B ik 2ot P ZE) G 8 44 1, b Bk g3 26 B, ks 18 Bl HEU8 37~82
%, F¥)64+10 5. 2 DSAUESE, HNBNEKFAIZE 9 6, KM sh ik i1 2E 21 %51, 20 P 3 Bk KR - 3 ik
R ZE B 14 6. AWTF 7 REAWNIE T I EHE Fiie B2 ot B s KBRS T FARMER
=P,

2.2. PNFRHE R HEBRAR

PINFRE: 1) FhE > 18 &5 2) 2 DSA KB UF SN RTIEIA KL H12E, oMM 3) KK <6 h;
4) RIFHTR Rankin SR (mRs) 4 <2 455 5) AR IE S RIF; 6) £ solitaire SCZEHUE 5, ML
FEVEIR B RN AL IR (MTIC) 73 2 2b-3 2. FEBrbrifE: 1) £ DsA k& Kb sh ik gt Zg; 2) kil
CT 7 H I BSCOK T AR Ao A5 0 (e a2 3K 1/3)

2.3. TCD & /%

TCD X H RIMED Digi-lite, 3£ 2.0 HZ #83k . HHZ56 35 18 75 RHZE T 5 38 10 300 i AR 2 R 3 K
HEhK, R EEAREE 1 KRR K Vo A7 HEBR M R MR AR B 2 e, JEHERR AT A
S AN MBF R R (W ZE A B AR L % S /0o28), FRAT TS vH 55 1 [0 (B F-e) P &5 SR B LA MCA Vim
. 47 DSA s B E ARG M@ % (mTICI 2b-3 2%), TCD /Il I ZE sk s, 3 4Ll ERyiEs
RHEIME A, AR o ZE sl i RS, T & i & 2 CT. CTA 8¢ DSA.

24. FRAR

BR800 342 5 (N NBURRIHE A48 - Solitaire 7 8Bk 4T, AT AT R: THRIIKE
A 8F 5 6F ISk E , ¥ 5F NAVI 51 6F NAVI H1 ] 54 B N30 N Bk, 4 Raberl8 4l ‘T &7 @i A1 4k,
¥ Solitaire S 42 B N PHFEG 0 JE B IARMWARHE 32 . WA NJERRARIEA > 50%I1 [ i3 11T Bk 2E
ik, UhRRMER A I B F AT AR BAAR, NG FHERAS DU SE AL 2 R FAT /- K. mTICI %5
90 2b-3 A58 SUNRIH B . BT A T AR o L BRI T 7 4> BRI R 34T BT (0 B 7N
NIRTT AR FRATT 0 26 35 5 B 20 B WA 9775 5 1252 1 3 U A s A

25. MIRAERMALM(ICH)BEX

FTA B NBE G 24 /N R BE st 55047 i MRICT A . i R AE M 2 ThRE%Ak (1 28 NIHSS
S¥EIN > 2 USRI 4 4r), SEEPAT CT/MRI HERR A AR B R B H L (ICH) . B B s 3 S H R
FIE R Rankin R (MRS)XHHELEAE K I RRRASHEAT PN [13]. TCD 7EARJG 24 H P9 VA L4 8 W 72 5
UG ML ED J1%5; FRRER, 4 CTAMILIR M &2

ICH 27 V2 b F 45 4% ! 117> 25(Heidelberg Bleeding Classification HBC)J& 5 S, #41 A He if 7
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AL S . AR O SRR s R ARE R H i [14] . A REIR AN I e SO R R
HEAL . BT A, RO B X35 E E 7 B AW 7T B (National  Institutes of Health) i 25 o & 2%
(NIHSS)VEAr 30 2 43, BLAL T390 4 43[14] [15].

2.6. Gttt

i /] SPSS 23.0 #4740 M. 0B B A 2 tbik. *F T iESAR &, FH] Kolmogorov-Smirnov
ISR I R AT . SR A m oA, WA RIS LR 2 i A IR ). A RM
434, WA Mann-Whitney U £:36 . % MCA MBF f830CK F £ o4k 1% logistic [B1A43 7, FH-XF Fifs S
) MBF #4730 M F -5 r B, P1H <0.05 NZERA G R L.

3. R

AHIF T ILGN N B BTG P 2 BRI AT WS 1) 553 44 91, 26 11(59%) 0 B PE B, g3
A 21 151(48%) Ay K fivi 1 A ZE, 9 191(20%) A3 N BNk A 2€, 14 151(32%)E A Bk + KM sk i ZE . AP
NIHSS Vo RO HCH 22(TE [l 2~40). ABAFds RSB, sl BEPRHE WRGE. PRI N B P JdE s A] L
B 1.

i BEIEN ARG 14.6 £ 4.7 /N RAT TCD K £, JF7E 16.4 5.8 /NSFPIATUiK CT B MRI, H
A 8 1il(18%) A Ji5 tH LSBT 14 M A i, i S 35 HERAE R . 90 R MRS o, A 18 il B E Ik E R i (MRS
0-2), 26 fil & BEHSA K (MRS 3-6), 4 4 HE HAIETZ(MRS 6).

AR EE T, MR ARG W b EE I 3 A BE NIHSS $74> 5 =P = 0.034). Hifil 5
M BB ETER . EE . B BB R, . BRI S . 90 KRBT,
I B 75 5 25 (MRs 3-6, P = 0.011) (# 2).

TCD frgsHh, fEH MMt i, MBF BIHEA Fiit 2= L (1.45 vs. 1.06, P < 0.001) (¥ 3).

Table 1. Comparison of basic data after stent removal in patients with acute precirculation occlusion
F 1. RMEEIFAEBRE RIS AR ERFTRIEL R

I PR FER FI%i(n = 44) ANJEHIL(N = 8) AN JEIEH L (n = 36) P&
e 64.0 +10.4 63.3+14.0 64.1+9.8 P =0.824
T (n(%)) 26 (59.0) 4(50.0) 22 (61.1) P=0.563
LR (n(%)) 28 (63.6) 7(87.5) 21 (58.3) P=0.121
B8 R 73 (n(%)) 9 (20.5) 3(37.5) 6 (16.7) P=0.186
2 4 (n(%)) 18 (40.9) 2 (25.0) 16 (44.4) P=0.312
R (n(%)) 19 (43.2) 3(37.5) 16 (44.4) P=0.720
K e B 2E (n(%)) 21 (47.7) 3(37.5) 18 (50.0) P=0.522
A P12 (n(%)) 9 (20.5) 1(12.5) 8(22.2) P =0.445
KM + S 14 (31.8) 4 (50.0) 19 (52.8) P=0.222

(n(%))

B NIHSS ¥4 (n(%)) 22 (6-38) 315 (12-38) 22 (2-34) P =0.034
P ) 256 +52.31 272.5 +40.97 247 +52.23 P =0.070
W EIETT (n(%)) 30 (68.2) 5 (62.5) 25 (69.4) P=0.702
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Table 2. Comparison of 90-day prognosis and mean middle cerebral artery ratio in patients with acute precirculation occlusion
2. BMAETFEEE 90 RMESFHARMPahBkELELE

Bi%(%) SNJE H IL(%) AN JEAEH IL(%6) P&
mRS (0-2) 18 (40.9) 2 (25) 16 (44.4) P =0.020
mRS (3-6) 26 (52.3) 6 (37.5) 20 (52.8) P=0.011

Table 3. Comparison of mean velocity ratio in the brain after stenting with or without bleeding in patients with acute
precirculation occlusion

3. [MAIERNEERE TR ARGEAM P FERELLES R E H MR

NG H L M NJEIEH I P&
K Hp T S8 Lk LA 1.45+0.08 1.06 £0.15 P <0.001

4. 7ig

I AESRMUCEURE IR 22 AP . RO MR ANA RO BA T, O R I A 2 P 2 il 1f P i 2 v £ )
HIEIRTT 7R [3] [4] [5] [6] [71. SRTAA — & Lol U (B3 TS 2, AR Hh FBE R va T 2
T 7 R RRE (B KA AR AL IUR) Jy 1CH , L DL i DR 2 I 0 7 e 0 i L7 19 8745 Th e e 2k BT )
FREEH[9] [14] [15] [16].

RO ) — TR FUAR ) I8 AR 7 Sk G LR o 26 b PR A P 28 8 ARG I LK G &R . B AN
N 123 B FTIEER P ZEHAT U PIGIT IR, ARIGH 18 B BRI, KH TCD A f5 @ ) K
ik Vm B, ORI K Vm 38005 R 5 ik A OG[17]. A4S R TCD R s s
i H L PR ZR 5 MCA MBF T BEFR B0 2y, 5 R LR 2 (R 22 e B G ik = ((1.45 VS 1.06, P <
0.001), 1fiH, MBF #EEFEEE E#E 90 RIS H K, HHBFLERAAFT.

W RN, i H A KT RR I B85 A I o 1 235 D) AH 9 [9] [15] [18]. A 7T o iy M s 5 A
Ja G LGS v (P = 0.121), Al Re S AR ROR G R Je SEt P4 il e . 224 =28, RIFiE
R HOE P ZIE B E FHEE,  BRAC T i I AR i H I R A

BEAEREFEIN Ty, TCD b I gt o B 7 i 3 R S ik o 2 o £ b AT R MR IR 22 7 [19] [20]. HR
KRNI TR H LR 3 [0 MCA R Vi 3R S 38, (ELAR HE B 0 I T e BRI, RATUH B T R MCAVm
TRPERR LA MCA Vm B, RN S Dhi6T7 S e BT PE PR A P11 26 58, (R0 MCA MBF & £ 7+
12 (351 39%) -5 0 H 1t 8] 77 7 5 35 TR AH OGS

TCD TR 2t S H T A s i aft 7e,  FUHRIBE LA TCD Pl i oK I i i 5 1R i Ve Bl 55
ARG B MR sh f1 28484 [21] [22] [23]. 782 EREM S P2 R b, 1% 35 s R B AR B LA AT EAS
Ao EIRIEIL T, XPAMESLIIIL R Z ALAE T, #RRILE MREh /1% ] . X RN T, TCD EE MRI
TR G SCHi[24] [25], A5t TCD M A A v] LAkl L P FHEIR YT J§ MCA [ LR 8) 71 584K,

TCD 7] LASER I MCA sl /1%, t MRI 23 5, el G, 5 CTA RAR &M —8E,
B2 B EEEEEm. HRFRE, T 20 R, 550 B RN B 28 n]
PAGI#E MCA B30 /) 2 2 [26] [27]. 3 RA R FE KA ASL ik B TEbridHoR, RIMA G ST 5
MEAA G, LRI DL TCD 5 H AL Gk [11] [12]. ABF AN A O [ ERT 78, FF
REFD, AR RRE. Fk, AR A R T — R R .
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