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Clinical application value of TEG -PM and drug - related genetic testing in guiding against platelet
aggregation therapy after stent implantation for intracranial aneurysms MENG Xuerou, PAN Wenqiu,
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[Abstract] Objective To investigate the clinical safety and efficacy of the against platelet aggregation
therapy under the guidance of thromboelastography-platelet mapping(TEG-PM) and drug-related resistance gene
testing in treating patients with intracranial aneurysms after receiving stent implantation. Methods A total of
65 patients with intracranial aneurysms, who were admitted to the First Affiliated Hospital of Kunming
Medical University of China between January 2021 and August 2022, were enrolled in this study. All patients
received aspirin and clopidogrel-related genetic testing, and underwent TEG-PM check after taking antiplatelet
drugs. The patients were randomly divided into group A (n=33) and group B(n=32). The patients of group A received
against platelet aggregation therapy under the guidance of drug-related gene testing, while the patients of
group B received against platelet aggregation therapy under the guidance of TEG -PM. The incidences of
postoperative ischemic complications and hemorrhagic complications were compared between the two groups.
Results The postoperative ischemic complications occurred in O patient of group B and in 2 patients of group
A(RR=0.492,95%CI=0.383-0.632 ,x*=0.485, P=0.468 ), and the 2 patients in group A developed ischemic
complications at 3.4 months and 1.6 months after medication respectively. The postoperative hemorrhagic

complication occurred in one patient of group A and in 3 patients of group B(RR=0.302, 95%CI=0.303-3.069,
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x*=0.300, P=0.584). The patient of group A developed gingival bleeding at 4.33 months after surgery. Among
the 3 patients of group B, 2 developed scattered skin patch of violet ecchymosis without obvious cause at 2.2
months and 1.6 months after surgery respectively, and the other one developed black stool at 2.3 months after
surgery, which was confirmed to be caused by a gastrointestinal ulcer after relevant examinations.
Conclusion For patients with intracranial aneurysms after receiving stent implantation, the against platelet
aggregation therapy under the guidance of TEG-PM and drug-related resistance gene testing is clinically safe
and feasible. In clinical practice, individualized selection should be made according to the specific conditions

of each given patient, and it is necessary to regularly monitor the changes in indicators and timely adjust the

medication. (J Intervent Radiol, 2023, 32. 627-631)

[Key words] intracranial aneurysm; thromboelastography - platelet mapping; platelet - endothelial

aggregation receptor 1 gene; cytochrome P450 2C19 gene; against platelet aggregation therapy

N ) JKOR ) LA PRI T R SR R Y
EEE S oV S R B Y AN N O E N RN T8
PIRIT Y WETERIT, SRR G 52 A A%
I BA] W) DT ARG T 0 3 o3 £ AT B2 Wy Ak O,
Xof T S HR A K R ] 2 07 R AT g U

i #2545 & i /s #r Bl (thromboelastography -
platelet mapping, TEG-PM) R 4 I & 2 1l /M I BE
HZHRe 0% S Wt i /NG 7 1 25 15 1 1/ B
il AR 2 KT BT INMRIG T T R . 2T R
W1, TEG-PM & 7 & (19 2l e S ARG J5 T i/
077 TG B TS 57 Bl R] DT AR SR A G
FIRATC ik P ARGz 0 ] 3 ok HC K PR 3R B O IR 24 ) T A
&, TEHAR S T REESUN /MR 2 0 B 1T,
] R AR 2 AR OGO R AR SR TEG-
PM 55 245 1 R 5 35 PR A W% /52 14 20 ik g S 2R 4 AR
JE B NIRRT 25 48 AL,

1 #RE5FE
1.1 W54

WeE 2021 4F 1 H & 2022 4F 8 H R ERK
255 — WS B2 B 65 i i 9 2 KR AR I I R BT
BEALTE N A RRAE (R0 M), BRAE BB (e I
WERIR ), LR B A WARRE . OZFARF K
# (CTA/MRA/DSA) BRGS0 9 ol kg, AR 4
DSA i 5245 8, 2 52 3405 Bl S S e A 2R I I
i) 4% A A 5 @i /N T $R R 5 i D) B IE ;DA
B 3447 245 ) AH S AT SE R A I &2 TEG - PM A& 0 5
WX F 2 K 3 ke i 367 8] B i 1) >3 A~ H ;&
WAL MOIRYT ; ©2Z IR E SRR R B E T
ARG R E A ol AR AR 58 r 0 1 R B2kt HEBR AR
i O AT HL /MR R B IRYT s @GBS &
HE I T RE A s @ICTEAR 25 I M2 . AWFoE B3k
R PR By S Al it

1.2 25 HH BT 2L I A TEG - PM A I % &5 2R
Hl

S B 5 4T )R] DGO DG 58 P — 1 /MR 7
F BAEZ 1K 1 (platelet-endothelial aggregation receptor
1,PEART) K& PRI BUAG I | 1) e S8 H A B A G ik PRl — 248
Jit {4, & P450 [} 2C19 (cytochrome P450 2C19,CYP
2C19) Hk R RGN | 1 5 2 75 A7 A8 245 W) SR 0L o

B IR S T 75 me/d KB H]PEAK 100 mg/d
5~7d, sl S 300 mg/d, 1 d J51T TEG-PM
K, 547 FARIGYY o fIBUE & SR # KO 3 mL
Gy E T 3.2 9ok IR B R I AE R 3R e
KAME N, T 2 h R I A 5 B A A (35 E
Haemoscope , TEG 5000 ) Kl £ A4S 11 /N 384077 741) 38
i . AE A2 VU TR (arachidonic acid, AA) AN — f Big JIR
1 (adenosine diphosphate , ADP) , & I4 43 i DL J £
YL A, BERE AA SR (AA% ) SR B H] DC AR
I7 3L, AA% <<50% F %€ 2y Bl w] DU AR ST 2% A AL s ADP
i 3 (ADP% ) 2 WS A% B 1997 2L, ADP% <<30%
FE Ry EIAS T5 YT RO 2 o
1.3 BFREX 4454

A ZH AR g 35 DR A N 5 SR AT R 2 7 SRR L
5P HRPTRE R H T 2577 % (O7 % 1), RIBA =)
PEAK 100 mg/d S A MEA% T 75 me/d; S MEAE 3 A
PLEAE, R TR EVCAK 100 mg/d K 254 Him %
90 mg/d, 2 W/d(J5 5 2); bl wl Ve ARFRPL A&, RS
T ECAK 300 me/d KA MEMS T 75 mg/d (U5 % 3)

B 4R Y5 TEG - PM A6l 45 5 2 17 1] 25 75 52 4
B ITROAR B E RS IR (TR 1); A
WA T 97 RS SR, R U M BB 4 O A i e
90 mg/d ,2 W/d(J7 5 2) ; HLali ] w] DT ARYT RO 1
el w) VEARGR) B (07 5 3), E ST RO R By
1E T2 3 B B i A A S X T RO AR
BRI,



I AL A2k 2023 4F 7 A58 32 455 7 # ] Intervent Radiol 2023, Vol.32, No.7

— 629 —

1.4 WENE

BT EARSE 6 N, BAEESCN RS, id
SRR E RS 25 W) A0 G Y I I & RE AR R 0l - 2
AAE B, PR I ARE AL G TR 48 h 5 B HERR
Ho A J5L DR S BN B R AN B WA PRIE T Ak I8 B
PALER I 55 5t I O R RE E SR R TR 48 h R
W SR B Bk IXOBRY AR R Bk i A AR
(transient ischemic attack , TIA) . &t fil £ 75 b ol 57 28
I A
1.5 Geitsoar

K SPSS 26.0 ZEit £ F A B4 b, R
Cohen’s kappa ¥/ #1 TEG-PM 5 2 K PP A 24
Prakbr g Ry — 2k, BRI ER R LY
Bebr e 22 R, SR « g, AR IR 2520 A i 3
HERA M (Pas,Prs) %7, HL 3R I Mann-Whitney U
Koz s THECFORE A B (%) o |, EBCR ) ) K 5
P<0.05 B2 5A G E L,

2 BB
2.1 — TR

65 il A 24 33 4,B 41 32 fi], P4 HL 2k
TR A ZE R TG (3 P>0.05), 1L3& 1,
AR fifi S BRR 22 5 R G iE  E X (*=3.287,
P=0.350), 032, AT RATE .23 MEHS
R 20 $1(60.6%) 12 1 (36.4%) .1 ] (3.0%) ,B 41
4351k 21 11 (56.6%) 10 %1 (31.3%) 1 9l (3.1%) , 2
S IGE 2 X (=0.191,P=0.909) ; Horh A 6 i i %

ADP% 2 AA%DIANikbR , AA% 5y 3] K 34.8% 48.9% |
49.1% 49.3% 34.8% .41.8% ,ADP%4} %N 10.1% .
23.6% .23.2% .23.8% .5.1% 8.1%, H: ADP%HH %t 5%
I, BB RATE 2,
2.2 TEG-PM 5 245 ¥y ikt Jk PRUAS I 65 i 7)s Al
AT I E R

iR WoR B A VCAR 25 ) 44T 8 55 TEG-PM
H 16 #i] (24.6% ) , 3 K AL 2 41 (3.1%) , S0k
1 T IRPTUER E TEG-PM H 4 27 1 (41.5%) , FE A
A7 20 191 (30.8% ) . K Cohen’s kappa £ %>
1 TEG-PM 5 JE PR3 D74k 9 35 46 o — Bk, 45 2R
NP AE VT AN SR A% B AR BT O i — o — i)
(Cohen’s kappa=0.704,95% C1=0.530 ~0.878 ,P <
0.01), WAk By w1 VT AR HE BT 77 1] — B 32 (Cohen’s
kappa=0.177,95%CI=-0.041~0.395,P=0.012) ,
2.3 ZWAR DG Il R e M I i

S I & AE B 410 6, A 41 2 9 (RR=0.492,
95%CI:0.383~0.632 ,x*=0.485,P=0.468) , A #1 2
BEMNTHEAE 3.4 A K& 1.6 A H B i
R AE, Ho 1B R 25 R 03 kBT, oK
FHI7 % VATPUIN/IMRIA YT | SCHR T 22 K i v 3
Jik , ARG 3.4 A H 3 BB AL SR T [
AT TR TE R 085S | Sk M MR & B0 A I IS
RN L o N O P G S WS 8 W )5 2 Rl A S TN
AR TEA, R E 2, TARJG 1.6 4 A B JGAE
ARPERGHESE | BEFE DX 350k S B8 AE A 3 kAL i X,

I PEIT & RE A 201 1 ,B 41 3 il (RR=0.302,

K1 WHREELROR LK

2k TE k) A 41 (n=33) B 41 (n=32) e Pt
(% M (Pos, Prs) ] 55(48,56) 56(52,58) -0.601 0.548
(%) ] 20(60.6) 22(68.8) 0.471 0.492
Fe I HE [0 (%) ] 9(27.3) 11(34.4) 0.385 0.535
DR [ (%) ] 4(12.1) 5(15.6) 0.002 0.960
TC (mmol/L , xs ) 5.06+0.92 4.68+0.84 -1.716 0.091
TG [ mmol/L, M (P, Ps) | 1.62(1.22,2.33) 1.55(0.92,2.11) -0.427 0.669
HDL-C[mmol/L, M (Pys, Pss) ] 1.19(1.09,1.46) 1.30(1.21,1.58) -1.347 0.178
LDL-C (mmol/L , xs) 2.88+0.63 2.66+0.60 -1.469 0.147
ZHAR I [ (%) ]
B ] DC AR T 1(3.1) 1(3.0) <0.001 >0.99
SAME AR B HEBT 12(36.4) 8(25.0) 0.985 0.321
TEG-PM 4%
Rlmin,M(Pys,Pss) ] 6.00(5.30,6.95) 5.95(4.95,7.70) -0.782 0.434
K[min,M(Pys,Pss) ] 1.80(1.70,2.35) 2.10(1.65,2.20) -1.002 0.316
a-angle[deg, M (Pss, Pss) ] 63.70(55.85,66.50) 63.05(59.50,67.65) -0.552 0.581
MA[mm, M (Pss,Pss) ] 61.80(55.30,63.40) 59.50(56.50,61.40) -1.012 0.312
AA%[ % ,M(Pss,Pss) ] 62.80(51.00,79.80) 78.00(50.33,87.10) -1.058 0.290
ADP%[ % ,M (P, Pss) ] 26.60(17.80,62.50) 32.75(23.65,42.00) -0.736 0.462
MA-ADP[mm,M(Pys,Pss) ] 45.10(32.70,55.10) 45.50(38.38,47.15) -0.013 0.990
PLT[x10%L,M(Ps,Ps) | 243(194,268) 214(179,276) -0.854 0.393




I AT

A 2023 4E 7 HAE 32 455 7 ) Intervent Radiol 2023, Vol.32, No.7

—630—
Fz2 OPIAMHL AR H (%) ]
KR
AN 51|
e B Lvis Pipeline Solitaire Tubridge
AW 33 4(12.1) 20(60.6) 8(24.2) 1(3.0)

B 41 32 1(3.1) 18(56.3) 10(31.3) 3(9.4)

95%C1:0.303~3.069, x>=0.300,P=0.584) A 2 1 {4
SN2 58 2(FMLAs TSR HGDL) , TAR S 433 4
RN B (I o= (SRl YR A LN S S S
DL L PEIF RAE . B 4 3 R E T 2 GRS 14T
MG, T ARE 22 4~ H & 1.6 4~ H TG &
PR L B R HOTE J R T 58 R 32.5 emx3.0 em,
DAIRUR BB kA3, B ] DE AR 4 50 mg/d J=
Uk, 1 OIEE R TR 3, TARE 23 1A
IR BB | 5 36 A S K A & BT AL 8 %, 5 BT ] T
PREk R 200 mg/d J5 E5E

3 itig

W9 R W L A 35t A% 2 R PR 55 30T FH 24 e by
A2 PEART JE A Y rs12041331 13 w2 540
55 A FH BT ] DT AR ot /Nl SR AR AR DG SANE AR B R
YR 2R b JAE R B CYP2C19 2 5 N4 2 &k
o BRI, CYP2C19 3 A A A% R 2 5%
(single nucleotide polymorphism,SNP) {7 55 , H: 3= 22
SNP 1/ 5 (rs4244285 . rs4986893 Hl rs12248560) 43
SRR *2 *3 117 I AR D RE S R TRk
IEH (CYP2C19*1) Tfig FFE(CYP2C19* 9) Hfig
& (CYP2C19%2 *3 ) il U fig 15 5% (CYP2C19%17) 2,
TEG-PM 5L REM% 2 WLBT il /N6 97 FH 26 )5 B4 1L /)N
M A 2R, T 48 T T i/ RR Y O %L Wb F R
K 25 A0 ST K AE , A ek s R TS

AL LA TEG-PM ADP% =30% AA% = 50%
Ak #1441 2 2 A5 A7 AE 25 W HRBE L SR S5 X i 4 B
iR FB A N R ARG I ik 1 245 SR b AT — BObE o b, 45
IR TEG-PM 5 24 ¥y #H 56 356 R 22 285 1 X 25 ) HiK e
TN SR — B R, 50 2 R 45 R —
0, R X S A% TR AR PTHEAT T e A, OF BT
FEXT G R B PEAS H R, TEG-PM DL I #% Wr {8 7]
JE 2 HCPU T, L) 24 W K 4 R A ik R A ) B
Rz R SR T TEG-PM 7] & BLER 43 5
PRUAGE U 1 8 {H 25 097 BN iR AR R

R 2 e S I DR PN 3l Ik R R A S R A
AR GBI R GG YT 1 N R A, ARG 43 AR
P FB A 20 A G SE ARG DN B TEG - PM. K I 45 SR ik A7
HZGJR3 X TRIE S TR T RERG Y
AH ST A AE | 25 5 7 245 4 A 5 35 DA A T 2 o B 2 451)

SR I RRE AR SOk A 1 I R RE KA e
Horr 1 5] A R DRG0 4 R R JE 25 W Bk, SR
RSP T 2,1 9 B 3 AR A &5 SR kAT R SR
25055 2 8 2 (il # TEG-PM 45 57K B &) DK
KA M T 2597 RO AN IR, LT DL T A
B LA 3 PR A7 22 25 PR AN 2 52 ) XL 2 9 I o
HME— R 2, A58 3 BH 245 097 RUGA 1T A2 B AR
1% TR JEACIRA WA B AR R R w2
B — AR i BRT ] DG A/ G NH A% R S DR ARG I 3E AT 2 9 A
HAAT ] REATAE 25 W7 RO AE A O, N 85 A i
FLRAE B, o £ I R 3R 30, 00 22 B 5 WA 3 of /)
MIRE | B 2 B PR KRG I 1 5 25 90 7 3N A 1Y
1500, B 2 2 DA X 28 R E I T

ARM 5T, TEG-PM 41 TGSk il M I & e & A, 45
G PE X PP — B IR AE R, BT A4S TEG-
PM W7 (B0 2 25 W P B S R A ), T &
T 2 A B e WA 5 T AT
25 49 R n] /D R R A R M Bl kO R RE T
55U, TEG-PM 2 500] 15000 /5 N 30 [k 47 52 22 4l
BRI K AR S5 4 1 5 8 1l AU | Ge 55 2005 431 441]
FBE I 453 AN R 24 DN B KR AT S SR Al B e 2
BT, VAL TEG-PM 2505 AR5 Sl il M K H afn v 9F
KAEZ BB KR 15 % ADP% R 29.4% ~
55.4% ,MA-ADP<46.15 mm, McTaggart %15%} 31 {4
F 32 % W SCBIR 9T 19 15N o) kR R E AR BE ADP%
T e )R e ot /N A R B VR T O R, LA
H 30%~90% , Hrf 1 il 2 # ADP%>90% , K F H.
SIS TRIRYT BT 12 N H T A B YR B
I I %2 RE R A PE B9 D BE Bt . ASAIF 9% 4 S 2
L, EM R TEG-PM 8 S H 250, AMUTE 2R E
W Je A5 3K B 7 R, 8 N R R 2 A L 6T
N AT ) 23R 258 v 1 R b BN R R T, LAY D
PRI K0 K A, AT BRI S e A R JE LA
H TEG-PM ()% 435 [, T35 22 2 hts R AEAS B
FEARIRT TEG-PM R B 22 447 8500 45 1 2 508
WA

25 TR, 24 W A 56 3 DR R T T 1 FH 24 i e B
AT BB AFAE 25 W HEPT 1) B (R 25 07 3500T R i 37 &
HEWE FIUEE EARE Y EEHNEHRRE
M, PR O R 2 05 AT WD L i N B RE L S
A, 245 ) FH O 36 TR I 45 ol 2 2%, H L2 SR e
B 1l FERE AT 3t A — SeHLAY
Il A IV FH 32 R TEG-PM AT A BEFT R S5 K6 ) | He 4%
PoR R € AR N 797 VA RS R ik
TEG-PM R S W I 58 5 1l /N B T R A% 17N Al 41 71



I AL A2k 2023 4F 7 A58 32 455 7 # ] Intervent Radiol 2023, Vol.32, No.7

— 631 —

RN B R TZ K TEG-PM Ao 50Uk ki 72 7
HRANBR AR A7 B I T $5 A RS P 25 8 /N AR A T
AE S SR IN A5 2R , 7 Ih PR I0E FH A 7 3 5 22 4
Bl Of45 45 B SEBR g DL E T R T 25 . AR BESE A
FEA BEAFAE — 2 00 R BRAE , U5 247 REEA (2o
OBETE, BAT XU/ INRCR B 1R Y7 T 25 75 5% v g
&, BRI 05 B H dE— 25T

(& % 3 k]

[1] R=Mefh, 2z 7, #8024, Pipeline Flex Ifil i 5 7] 2% B G )7
FTU P 52 2% 2 IR 1 22 Ak B 1T AL LT 0. AR AU 25
F4ik, 2020, 8:28-32.

(2] 21, ok M, JoifE e, A5 SO I i R A R 0N i 2 Bl
BRI W PR AP AT [ ). A AR 224008, 2020, 29:439-443.

[3] skze2é,E BB b, Z. Neuroform EZ SZHRIA YT it N 3 ik
TR P WA (D], A AU 243 2020, 29:228-231.

[4] Deng Q, Feng W, Hai H, et al. Evaluation of the safety and
efficacy of a Pipeline Flex embolization device for treatment of
large, wide-necked intracranial aneurysms[J]. J Interv Med, 2018,
1: 229-233.

[5] Deng Q, Feng WF. Efficacy of pipeline endovascular device and
Willis stent graft in the treatment of traumatic pseudo intracranial
aneurysms|[J]. J Interv Med, 2020, 3. 45-48.

(6] MKAvoC, BBEZR ¥ &, %, o E SN RS KR 27 95
2021 ]. v B aft A5 2% Ak, 2021, 18:634-664.

(7] MUA S IKIEE BT LM IR YT b % 5L 4 5 2099 3 ik R 4t
/BRI R R S IR DL BRI a0 A i A A, 2021, 29
646-653.

[8] I BEIBHR 2 4 A A% lh 25 B3 2 ol 14 M, 5 095 i 2 A A
Tl ZE 4 () v B O P 4 i 2 AR O A 4 i 2 A
AL Z B2, mEENP A ABE G2 ai ALl %
B2 AL P ) 2 IR T A Sl O B o T R SRR ] AR
Mz s R 2k, 2020, 36:433-445.

[9] Vadasz D, Sztriha LK, Sas K, et al. Aspirin and clopidogrel
resistance: possible mechanisms and clinical relevance. Part I:
concept of resistance[]J]. Ideggyogy Sz, 2012, 65: 377-385.

[10] Flechtenmacher N, Kammerer F, Dittmer R, et al. Clopidogrel

resistance in neurovascular stenting: correlations between light

transmission aggregometry, verifynow, and the multiplate [J].

AJNR Am J Neuroradiol, 2015, 36: 1953-1958.

P Y Bk BE BREUE AE IR 7 PR S A D S N

R 10 24 5y K JRg A8 BT D DS PR R SRR R A OBUBR BT 1 /N IR T SR

TR WAL, P E AR EE A, 2022, 60:40-43.

[12] Javed K,Unda SR,Holland R,et al. Thromboelastography (TEG)

results are predictive of ischemic and hemorrhagic complications

[11

[

in patients with unruptured intracranial aneurysms treated with
flow diversion[J]. Interv Neuroradiol, 2022, 28. 219-228.

[13] 3k 52,k %&, @k S, % TEG kil xd iy 3h ik i 24 52 28
i B A AR AR R ST L 5 2 1O P I PR B fEL LD D 1l AR B
24, 2020, 60:65-67.

[14] Li Y, Zhang X, Guo Z, et al. Standard vs. modified antiplatelet
therapy based on thromboelastography with platelet mapping for

preventing bleeding events in patients undergoing stent - assisted
coil for a ruptured intracranial aneurysm[J]. Front Neurol, 2020,
11: 615829.

[15] McTaggart RA, Choudhri OA, Marcellus ML, et al. Use of
thromboelastography to tailor dual-antiplatelet therapy in patients
undergoing treatment of intracranial aneurysms with the pipeline
embolization device[J]. ] Neurointerv Surg, 2015, 7: 425-430.

[16] i RDUE, £ 55 M 3  B e S0 5l Bl 1 Dy i e
Bl IR e ZE R T BUBE G T b i N T[], MR R S e A,
2018, 43.:1003-1006.

(177 5RFIE 5k %, SRPCIRE A5, I 57 g 130 X5 S 28 i D 5 1N e 2
B kT AN T 30 S 1/ AR R A 2 T sk ) 2 R [0, PR
fili L 2%, 2015, 12:130-133, 159.

[187] iKWt B ] DE Ak S LA 75 HR BT P 7E /5L P 3l KO8 S 28 TR T
R I [D]. = B ER R, 2021.

[19] X & ZEmige, il 0,45 /MR R EZ K 1 B2 S
5 B0 ] DE AR BT B0 i A 5 R A A DG PR S ()], I IR 72
Bk, 2021, 49:532-535.

(201 skwmi, 1 ffF, BRKCE 28 401 (03 P450 B 2C19 2N 2 45
11 ST A B A AL T 24 1 PRATE T 3 A7 [ 1. v 11 R 24 22
2k, 2022, 38:1274-1277.

[21] RrfAe. e iy B S R 0 =50 /MR 97 78 5T Sh 3
ZRAA TR B9 2 A PED ] S50 95 K2, 2018,

[22] WETFA B sCi T AR 4% CYP2C19 S 28 M AE 48 S/
W PERER T R )], WL RS 2022, 28:1325-1331.

[23] Nishi H, Nakahara I, Matsumoto S, et al. Platelet reactivity and
hemorrhage risk in neurointerventional procedures under dual
antiplatelet therapy[J]. J Neurointerv Surg, 2016, 8: 949-953.

[24] Craft RM, Chavez JJ, Bresee SJ, et al. A novel modification of the
thrombelastograph assay, isolating platelet function, correlates
with optical platelet aggregation[J]. J Lab Clin Med, 2004, 143.
301-309.

[25] B Wi, ARG, 2GR ZE B AR 307 S CYP2C19 4
22 35 PR X SEML AR T T RO 1 6 2R [0 .0 I 15 0 BT U
2022, 22:55-57.

[26] T, & WL E 58, 5. 90N B Ik A AR YT AR JCRE AR T
BRI SR T]. A ATAT 220K, 2021, 30:112-117.

[27] Nishido H,Piotin M,Bartolini B,et al. Analysis of complications
and recurrences of aneurysm coiling with special emphasis on the
stent-assisted technique[J]. AJNR Am J Neuroradiol, 2014, 35:
339-344.

[28] McLaughlin N, McArthur DL, Martin NA. Use of stent -assisted
coil embolization for the treatment of wide-necked aneurysms: a
systematic review|[ ] ]. Surg Neurol Int, 2013, 4. 43.

[29] Heller RS, Dandamudi V, Lanfranchi M, et al. Effect of antiplatelet
therapy on thromboembolism after flow diversion with the pipeline
embolization device[]J]. J Neurosurg, 2013, 119: 1603-1610.

[30] Ge H, Yang H, Ren H, et al. Association of thrombelastographic
parameters with complications in patients with intracranial
aneurysm after stent placement[]J]. World Neurosurg, 2019, 127.
e30-e38.

(WS H 191.2022-11-22)
(KRG # F)



