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Angiographical features of acute stroke patients with carotid artery embolic

occlusion recanalized by suction with syringe via balloon guiding catheter
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[BW)] AV— P EHATF 4 o I T —TFARBOAFLY o PW5|F4 (Suction
with syringe via BGC;SS-BGC) HAflIZ CHWZHBEIAR (1CA) % F3-BHE U157 BHENIRIERRMER
PEPAZER] T Ol E EiG: ORI A G235 [FiE] 2006 4F 5 A 725 2017 49
H F Tl Y i gk CSHBhARIEARMEPAZEIZ %) L SS-BGC & 7R 7 7o #ife 64 5] 2 %152, SS-BGC
HCo 1CA FBRM@AE (R-SS-BGC #f) & fiFHGEMAE (N-SS-BGC #) Z/FA L, MWifE
CHFRT O M BRI L% & 8 7o R 1 & BINRRE 2 el U7 [F55] R-SS-BGC B
16 15, N-SS-BGC #¥ 48 #5Td - 7=. R-SS-BGC #£/N-SS-BGC FEIZ I3\ THi AT MRA o [FHHIFi
RIMBIARATES (A1) BRAE 15/24 4511 (94/50%) , R - RAKEIAR A (ML) BHAT 6/16
511 (38/34%) , i Aff IfL A8 12 52 D[R #% 22 i %%%TWMWUWw% (R HR BN iR BF A7

1/14 151 (6,/29%) , FiHeRET il 39/86. 5 4y, SEAFFBHE 15/34 41 (94/71%), T4 B 4T
1Wuﬁﬂ%ﬂ%&(&ot[ ]ssmca@f®lmﬁw%Jﬂfi REID A1 =2 M1
DORRGFENRE L, RO HENRCIRENAR D BITE D 72 v o 77
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SE AR ZE D AR [N IZ W TUE, GESNEITO T o & 2L LGB DGR & 52
D MARRREEES TH D stent-retriever Z W FHENS ORI ESM T ST
WD RKFRDO T A 74 2 THFEERSZ AW 72 A2 RIS 7 L — R A ICHESE STy
Y. ZO—HT, B2 THESDICIE, BT CORRIENO BN S
T2 2. BEREREO =01 b HH O Ok CIXSATARERR M SR 6HT 5 Mte
[T & LC, fAebREpsgs o6 RN, BRISHEINRICEE LIz N — & TA T «
YT HT—T N (LLFBGC) DY a3y Z—l#k Ly U b O HFRGIN,
Suction with syringe via BGC(SS-BGC) & £ § 374 T 5. AMFFE Tl SS-BGC HiAlF
BT THEHEDR (ICA) % F3 B L 15 7 SHB IR ZEAR M S M PAZELZ d6 1 2 i oD 1 45 14
FOREER L NIT S.
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[kf 4 & J7ik)

2006 -5 725 2017 429 A F TIZ Y fik C BRI ZE I )4 2 B i A T i fly
% JEfE L 7o R ZE A 127 B> 5 B, BhIREEL AL/ BYIRAZBEMERI 28 55 il & BGC DR SHE)
JIik (CCA) ~>RETE IR 5 51, BGC AL 1 4, Wil ICA PAZE 1 41, HiEin~ & D5y i5A
W1 Bl E R LT, SHEWRIEERRMEZMERAZE 64 5l 2515 & L7z (CCA PAZE 3 {5, TCA PHZE
61 f3) . X} 5% SS-BGC HiflC ICA % FFBH i C & 72 #%;Recanalization— SS-BGC (R-SS-BGC)
RE L, SS-BGC HM Tl ICA % FBfIE T & T BN 2 2 L72#E; No recanalization—
SS-BGC (N-SS-BGC) REIZ/3¥E L, AT MRA 35 X QNI &2 38 1) 2 M/ Wit E ot A
ZEDIRRF & FHNE, FHTRGEZ mifE ch L7z,

HERET & LT, Shn, YR, BEAERE, SKRBTRE NIHSS & ASPECTS, FEIED> & KB
FCORE (02DT), KB b RARZEAIE TORERM (D2PT) ZMEt L7z, i
HRET R & LTI, #5R1 MRA TOPAZEM A & RO RTRIMEINR (ACA) ZAKEE (A1) @
BIfE, Rl RMHEIAR (MCA) /K (M1) OBRTE, R A1 & ML OBEFE (Wibw
% Patent MCA type), #fiH i/ &5 CORM DO KWEZEBEINR (Pcomd) DBALFE, R
DKRCIREIR (Ophd) OBATE, SEES 1CA OREFT L RA2 4 37 L. M IEfT13 90 FE X
DELAICIRE LTV D b, AT 60%LL EORAEERDO L O LEFR L. RO mE
R R O MAF & Figure 1IZIXURT 2. BEESEMRA & M5 1% O FT Rt i & N
TR E 2 N CHllr L7,



FHARLE LTIE, tPABERIESCHO D T —T VFEOHOAEL L b,
SS-BGC "CO R AL DA #E, BGC D[l S /L— L JEIEE % O backflow HBLD A K,
SS-BGC ITHR° L7-ff] (B)) AR L 7-.

FAfTRHE & U CiE, TICI2B PA LB, Fikef (ZRHI2~5 TICT 2B LA EH D
WIETFHGE T £ TORM : P2RT), FEBIEOEE RS HHERF], SEBMEOIHZE N H L F]
(NIHSS4 s LL EDEALZLE S & D), 3 » A% O T1% R4FH (modified Rankin Scale 0-2),
90 HLANODSECFI &R ~7-. FHEMEOEERAIMEL LTIE, 24l - 77 a— Tk
DOIMERE, THICHE D BN MEIRSE (extravasation, 7 EME FHif, AHiMm) &

HIZ, HHICBILE L T2 ACA <2 MCA ~D i #2828 (embolization to new territory:
ENT) <> MCA ITAZFEA> 5 MCA AL ~D A2 E) (embolization to distal territory:
EDT) & & 728, MEREE 7 B N IS E O 72 0o 7o, BEFHE 2R BT 2 DV T,

BABIIT t RE, BT TV =TI hA 2 FREEZB 0, PO.05 2 HEZE
HY & LT AFRIT S COMME B R OERBEET L TR I 7o 72 GKERE = 739).

W% T SS-BGC D HARMI 7% ;

FRBRENIRIZ OFr/25em & — A &R L, 5F/125em D27 %L ¥ /L 17 —7 /L & BGC
(Optimo 9Fr/90cm, HifE AT 4 BT X7, %A ; FlowGate2

8F/95cm, stryker, Fremont, CA) DA/ DLEIZT, a7 X v V7T —T /L% BMHlD
AR (CCA) £ C LT BPS C— BR2ndw 2 4 5. D%, BGC & CCA PHZET
HIUIL CCA FTALEE T, ICA PAZETHIVIES ICA £ T LIS 5. & Z T BGC DAl /v
— U EPEE L, EZIZBC DY ax T X — &1mc/)//%@ﬁbm$%%%k 72
9. BGC DY a7 X —HDHNINT D backflow N LILTZHEITIE, YU VN
DM FRAFMARDNE < 72 D F TG | 2800 U 72 4 2 Rl S b — o & IR L fERE i
ZF 729 . SS-BGC A HEEKIAFAA T H BGC DT 035 D backflow 284 B LR WGAIC
X, stent-retriever X° Penumbra system(Penumbra, Alameda, CA) 72 & O ifielnFafd
WERAWETRICEET S, B, AWFZEOX G213 Patlive 9Fr/90em (T /LE - 7 U
=NV T T A, HIE) R Merci retriever (Stryker, Fremont, CA)fEM#HIH & T
W5,

RFIEH] (Figure 2) ;

76 ik A ME. ERREE, RAEE, AILFEMRAL, AR B (NIHSS 25 50 (& THReE s (02DT
21 43). SHESMRT JEHCEF RIS TG & BEE, Ao &ElE 5k (ASPECTS8
#GFig 2.A-B) A6, FEEE MRA I T/ ICA & MCA OfE & /KR4E & [FlMHl Al DIE &



BAFDHER ST (Fig 2.0). tPAFEIEIEZ LR O 7 o A EICBE) LA KIRE)R
M L7 (D2PT 59 43). MU CCA £ THED = a7 X ¥ LW T —T A0 b DIERIT

FESE TCA L0 LIS A HEE A\ 2 & A RS D & & bIT, A0 OphA %0
PcomA D AN 2 & 7 B IEBHAFR] & HIE L7z (Fig 2.D-E). ICA E4AHEIT NASCET55%
DIRIFEZ T & O DD, AENTLEMEIN & 0 DIFEMEKMZELE & 20 L7z, KIZ BGC & £
# TCA EEAGHD & THEW,  [Alh/ N L— 28R L SS-BGC A BiAn L7z (Fig 2. F). EAZIZIE
BIEDDD DTSRG TERP TN, BB LD VU PRI BRG S5 &5
(2721, BGC DTN D D backflow b I L, VU PRICHEWILARAEIN S 7
(Fig 2.6). MiEMICMAEA 72 < 722 £ TRAEIZ BN L7, R/ SL— 0 & I0HE L7z,
BGC 72 B DIEFIZ T TICI3 DSE B A 7+ & DT A& T L7z (Fig 2.H-1 ; P2RT 13
57) . MAREEER CT CHARENHMIE /A<, 3 7 AROmRS 1L 1 M THHo7-.

[RGB
R-SS—BGC #£13 16 1] (SS-BGC SEHMafild 25%), N-SS-BGC #EIT 48 il T~ 7-. 5 =[A 1
\ZB8 L C R-SS-BGC #£ TId N-SS-BGC ¥ & Lh#Z L, 02DT 1X A EIZE ) -7= (Table 1).

AT O M T JAIZBS LT, R-SS-BGC #E Tl N-SS-BGC #f & bhigs LRl MRA T oD [R]{]
Al BITE DB EIZZ <, patent MCA & [RMHI M1 BRTE & 2 MEFIN A 407 (Table 1).
—7J7, R-SS-BGC BETIZL, i+ DI AE &5 T D [RMH| PcomA D BRAF & [FH OphA DBRAE,
B X OPAZEERNL £ TOSHBIRDOIETT 2D 72 ME M A3 DTz (Table 1). FHNZEIZEE
L T, R-SS-BGC # TIIMAREIU AN A EIZZ <, BGC D[R/ /Lv— AARIRE % D backflow
HBLRAMERMEA 238 Y, SS-BGC (20 L 72 NV ME R A3 A BTz (Table 2).
FATRRAEICEI LT, R-SS-BGC ¥ TI& TICI2b LU LD FBI@EMBIA L\ MEM A 8 0, P2RT
FHEECEL, TREOFIDAEICE ) > . Wit CREEEOEE 2 A IHEICE TS
BN not- (Table 2).
F7o, AWFZEIZEBWT, SS-B6C DAIMEZ FHIT 5 A =7 (Predictive score for
efficacy of SS-BGC:PSESS-BGC) & LT, [FMHI Al OB (FEFHFRICHEZN A LIV
)i 2 5, R ML OBRFFIZIE 1 AR, AR PeomA & % VMRS OphA D BIAFIZIE-1
A MO SHBIARIEAT IS 11 2By L &Rt &2 B L7z (Table 3). PSESS-BGC 73 1
LB & 72 2 5)1% R-SS-BGC BETIE 16 7 14 5] (87.5%), N-SS-BGC #£ Tl 48 i+ 12
Bl (43.8%) THY, HiE THIAFIICHEIZZ I AL TV (P0.001).
Table3 IZ431F 5 Casel, 2,3,4,9, 11 I% patent MCA type Toh-o7z.
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Lo TG P, TCA FERRMEPAZESIC B W C B IR T BIMIcdE L Ca=n Y, %
EB@ROM , P2RT OHE, #iH o ENT R0 EDT & 7= A OHE DK 72 & OFfE
TWEZEE-> TS, ZRHOBREL RS 2 TROVEDE LT, MERERELETD
AR EY 31T D BGC 12 X 2 L M FEHERr O OF A HE S ck v ¥, A Tikzh
WHAED MAR BT HIEEFTHIT > TV D, —FH T, R CILMARFR L
ARENT-Z & bd 0, SBRIERMEPAZEGN 5T 2 AR 1CA N ORI/ L — 9k
8% T CD BGC & HIV 7= SS-BGC DA FMED Ay & 41T & 72 ¥, SS-BGC LI I HifliZe T
BThr bbb, BRTZERETCEINTELZ LY, EHELOMKTH
SHED IRZEARMEPAZEG] Tl MARBR B A RN 25 THElE L TE 7223, SS-BGC D ¥eqT
O RYEZH D22 o T, ARRFFETIE 64 Bl 16 B (25%) T SS-BGC HLAMF
FIZTICA #HHBETETEBY, 20X 5 2FITIIEam@H % <, P2RT 284F<,
HERFHEIEOSOHENL72 <, TR EHBIH L0 > 7. 1272 L, ABFZE TILR-SS-BGC
BEIZEBWT 02DT A RICELD o 77D, TN T BAFBI ORI 8 L 7= fTREMED
o7,

SS-BGC DEAT & LT, BGC DSHEE ICA ~D 7 7' 11 —F W0 ICA N TO Rl v —
PEIRIRF IS 31T 2 ARG 21T b D . ARBFSE T 0o BGC (2 B L 72 M A& 48 45513 N-SS-BGC
BED 1 BITOIMER S LIz, [FFIT AR ER B O [ o 2 RN L— HEBRE 1 oD BGC
RIS ICA EA E Tol & EIF o @ EOmERENELZ K LIz—FlTho7z. 3
WEERAIHEICIIES R0 o 72, SS-BGC DRIDOMRTE L TIE, SS-BGC JefTIZ ki
PR AR FHATIC ENT S0 EDT 235383 2 a3 2615 b V. SS-BGC DIEATIZ T
¥ 1 DAL D A D3 43 B S FURAAL O PeomA <2 OphA 721F 23 e IZBATFIRBEICE 5 &,
O OEARE I L CTHAT S 1CA ONEFTHEMITIZ £V, I Ml iz b 200hb b
TERTVBEIL, INTSCET 24U D EWIHIMFRHERIND. FH D Olisk Cldf
ISEHES TCA KLAATBIZ B & L 7= BGC D[Rl /L— 2 & — BBE L7221, ~7 LY
backflow 2N EL3 2 £ TIRAMUHE L7202 Lic L T0D28, iR L=k 91z 1cA oI
BB DI T H PecomA <2 OphA NIEAT LEIAFT D L 9 I o 72 A 121, backflow 23
BT 2 Z L1272 5. 2 ORI SV — S ONEITHEEE NN E L 2D L L

Z, ENT <2 EDT 284 U D fafRIED i £ 2 . ABFFED SS-BGC FHHHIZ[AHID PcomA <2 OphA
PNYEIZ FFBAIE L7261 E R-SS-BGC HETI 1 #1672 <, N=SS-BGC FET D 3 il HAL T
72Dy, SEWZ S Z O 3 i TIL ENT X0 EDT 2 &0F L Cuie o 7o, B f&HYIZ ENT 0 EDT %
A U7 BNEARET 1 BT o 57228, (AR BREREEROBEHICEE LD ThH
Sl ZNHO2HO X S, MIRBREEIEZ R T HERCIE, BT o MmiREERC
ENT <2 EDT 24 U AfaftEiZndH 0, HIETYH stent-retriever & Penumbra system



O EDTRIZT, TD X BRAEMHEDKHZX S Z L 3MERS TN D Y.
1A BRFE AR DB LARIT O SS-BGC 0D B T D 7T ICA DB 2 7l TV IRFR
EHEET B & 0P, BGC OFFEMEL RS BGC WRDIEK 2 Sk - T, SS-BGC B F-H;
TO ICA FREFEOM E LRI Tz, L LA s, A ToO 1CA FBEMIX
SS-BGC KA THID 25%IZ & EF->THEY, WEORE LI LML T ieho7z @,
ZOEM L LTI ETMAEOMRICER T2 b ONEBE S, 1A #A%ET %R T
DELEIE ICA DN HHEET D & el © 3mm, MR EIRIAE X 0 S TIE 4mm LA
& 72D D%, BGC ORI 2. 3mm (0. 090inch) itk Lav7ewy. K- C, MfAess BGC PNz
B THRAMCEI S D 720121, 2. 3mm R O F TR ICEF TE 2160 S 21
ZTCWDBRIENRDH L, WIZEENE <, 2.3mm L EDORENH 5 A% SS-BGC B T4
TOMBRERIIRAGE L WZ D, &5, SS-BGC A FH T ICA FFBRENAINEE L 72 5
BIOERH & LCiX, MR &MEIMIT & DM EBRICERT 2L 0BBEZ 6D,
SS-BGC O & 5 (ZPHZENT AN 2> & OWR 5 ZAKAT L 72 MR [BIUHR 0 st 13 PAZE A% & BRAT
M O ERMRIC R X 7B A2 5. Merci retriever MEH S CW=RRIZ
leptomeningeal anastomosis 23F&1E L 72 B DIRMEIMEWTTAS, Wi T 7 A B 2&
MARIZ 2230 03 < 72 0, AR ENRATIC 1T 2 FBERNE < 72 b L fd ST 0.
SHENARIERR MEPAZEIZ X5 SS-BGC TOMARBIATIZIB W T H RO Z LB 2 5.
SS-BGC Bl T4 C ICA % FFBHIE L 2 7= BI ORI A M EORFEIZEI L TiE, Imai K
ST AL S KM CHAREIL DRI FIN S o 1o L S LT D 9 L FH S Ok
THIERD O B RIEARMEPAZEFNIZ W TR AL & M1 OBFFEIE SS-BGC Rg D2 A
Bl ATH, A PcomA & OphA O BRAAFIL SS-BGC FED FHEMIBIMATHEIZ /20 5 5 L i
LTETWD W, F72, Eesa M HITSHBENROIESTHN AR BN RGO PLER 11272 5 & 8
HLTWD PUARIFFETH R-SS-BGC BEIZHW T, Rl AL & M1 OBRFBIAZ <, Wi
[E{H > PcomA & OphA D BHAFEHIF L ONEHENREEATHIZA 72 < (Table 1), WEOHEIC
FIE Lotz 72721, ABFFRICE VT ipsilateral M1 38 X OY patent MCA #1235
JOMBEEIT DT TH o7z (Table 1). ZO—[K & L TIZPAZE MR ORI ZEIT B
%. Ipsilateral M1 <° patent MCA DI TlE, < 2B ORKEOMARNFHZEL TV D
DB ZZ, 1CA Jedmdh Cld/e < ICA TNLE COHENHEFRF S LD & & HIT, 1CA Jedmih
~MCA DBIfEDMR Tz D &) MATEIREA AL L 9 5. 2D X 9 7o < RED AR %
LCIE, ki L7z BGC N E OBEfR S, SS-BGC HM CTHBHEZ 152 O IXINEE & 7
LI EMBESBICTHRIND. ZO—T5T, AN OFEAMEIAEL TV 561
SS-BGC H DOIEMEMIBIMATICEE S 25 2 L1272V, 1CA I EAZERIC 1 BGC £ H T H]
WA FRERRREDIH S L &ML EENDLTHA D T & XV, ABFFETILATHT MRA T



O ipsilateral M1 OBHTFE% PSESS-BGC D —IHRBICEHDH Z &L Lz,

ARFFE Tl SS-BGC DA ZIPEIZ DU T PSESS-BGC % W= BRI 2B 272~ 72, %
DOFfESR, PSESS-BGC 1% SS-BGC HAAM T4 T 1CA FFBHE@ DA & T3 2 —Bhiz 72 5 w]
REMEN RENTZ. 72721, AREFZED R-SS-BGC BEIZIE PSESS-BGC ~1 L0 fl & —HlE £
Tz (Table 3). D72, ffigin & ORRLEMEMITE OBITFEZ LV BGC D[Rl /L
— HRRIER D BT MO backflow 28 HHEL L TWAHHIIZx L TH, —FEI SS-BGC Z 5
HHRETHD. Fiz, SS-BGC HIMFHIC T ICA OFRER S LT LTH
AR A ENL S - A 10T, SHBIIRIN O AR 2 (K9 S &, e bR 24 8% C oD e a3 kg
T RRUT—=U b5 28025720 ", KHFFED N-SS-BGC BED 245 T SS-BGC
RSN T d o 7o LW 2 DIEREE & W 2 5 N-SS-BGC #E 48 il 10 41 (20%) T SS-BGC

(Z TR 2 EI S TR Y, £ b OF Tl SS-BGC 23 FBREIC A 5- L TV o lhE
b d o7,

AWFFEOMRS & LT, —hiax, 28, R RRIE TH D Z L RETbND.
F 72, SS-BGC DIHiB & FEFEHEBI D LTI\ 7=, SS-BGC HAKDA M & M4
52 LIETERY. EHITITMERERIFEALFTIOES b & EN T Y, BIED M
PR LR BRI 0D SS-BGC B TFHL I X % ICA OFFBI@EHRZ 1E L < KBk L TV RN ATREM:
bdD. LoT, SS-BCC DA MMERKEATT NEIEFOIIR, MIEERENTZ L~ L]
REA I UTNZONTIE, SBROEFOERBICTHL NI L TV LERDH 5.

et

SS-BGC Hifh 4L |2 CRABNIRZERR M S MEPH ZE (1 D 25% T ICA D FFPHIE A =R TE T
72. SS-BGC BAA T ICA % FBHiE LIS 7= Bl OMrAT o M A& Mg ok s LT, fiTATod MRA
ZBIFDEMID AL B X OML OFFfFE L, BB@EATOME EZ 2T D[RO PeomA 6 K
N OphA DIEBHTF N L < A BTz, MARFRERERR A F 7o g [EIART 25 55— R &
o BEICBWTY, HENRERMESMEPAZEIC S L CTIX SS-B6C & i Wi 7 5 il
xH 5.

HH

AFHITBE LT, BTOEZFICBOTHRT R EFESHSCRIEIZEE L2,
ACTRSCIT S 33 18] H AR I IR IR 2 TR RS 5 B IE RIS T h 5.
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Figure.1 Preprocedural MRA and Angiograms.

A, case with ipsilateral patent Al; B, case with ipsilateral patent M1, which is
patent MCA type; C, case with ipsilateral patent posterior communicating artery;
D, case with ipsilateral patent ophthalmic artery; E, case with kinking of

ipsilateral cervical segment of the ICA.

Figure 2.

Pre—procedural diffusion-weighted MRI showed signal high intensity in the left
putamen, insular cortex, and corona radiata (A, B). MR angiography revealed
occlusion of the left ICA with patency of the ipsilateral A1(C). Digital
subtraction angiography demonstrated occlusion of the left ICA with limited
filling of contrast media into the cervical portion (D, antero—posterior view;
E, lateral view). Balloon guiding catheter was proceeded to origin of the ICA,
in which coaxial balloon was inflated (F, lateral view) followed immediately by
manual suction with 10ml syringe. After solid thrombi were aspirated (G) and
backflow from the guiding catheter hub was seen, complete recanalization of the
distal vessels involving the ICA was confirmed (H, antero—posterior view; I,

lateral view).



Table 1. Backgrounds involving MRA and preprocedural angiographical findings.

* ASPECTS; Alberta Stroke Program Early CT score
%k 02DT; Onset to door time

T D2PT; Door to puncture time

Table 2. Procedure contents and outcomes.

* Back flow, Appearance of backflow immediately after dilation of the coaxial
balloon of balloon guiding catheter.

#% SS-BGC, Suction with syringe via BGCT P2RT, Puncture to recanalization time
T T O02RT, Onset to recanalization time

§ ENT/EDT, Embolization to new territory/ embolization to distal territory

8§ § mRS, Modified Rankin scale

Table 3. Overall of predictive score for efficacy of SS-BGC (PSESS-BGC) in the

two groups and the details of the score in each case of R-SS—-BGC group.

Predictive score for efficacy of SS-BGC (PSESS-BGC) means total number of points
calculated by six predictive factors including patency of ipsilateral Al and M1,
non—patency of ipsilateral PcomA and Oph A, and tortuosity of ipsilateral cervical
ICA, in which two points, one point, and minus one point are given for patency
of Al, patency of M1, and each non—patency of PcomA/Oph A and tortuosity of the
ICA, respectively. Upper table shows overall of PSESS-BGC in two groups. The cases
with PSESS-BGC more than one point are seen in 87. 5% of R-SS-BGC group. Below table

shows the details of the score in each case of R-SS-BGC group.
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Table 1. Backgrounds involving MRA and Angiographical findings

R- SS-BGC group N-SS-BGC group Odds Ratio P-value
(n=16) (n=48) (95% CI)

Age -yr, median (SD). 74 (6.9) 80 (10.7) 0.45
Male -no. (%) 8 (50.0) 22 (45.8) 1.18 (0.38-3.67) 0.77
Smoking -no. (%) 3(18.7) 10 (21.3) 0.85 (0.20-3.59) 0.82
Alcohol -no. (%) 6 (37.5) 11 (23.4) 1.96(0.58-6.63)  0.27
Hypertension -no. (%) 10 (62.5) 35(74.3) 0.57 (0.17-1.91) 0.36
Diabetes -no. (%) 3(18.8) 8(17.0) 1.17 (0.26-4.88) 0.87
Hyperlipidemia -no. (%) 4 (25.0) 15(31.9) 0.71(0.19-2.58) 0.6
Ischemic heart disease -no. (%) 2 (12 5) 7(15.0) 0.82(0.15-4.40) 0.81
Arteriosclerosis obliterans -no. (%) 1(8.3) 1(1.8) 3.36(0.18-52.0) 0.41
Atrial fibrillation -no. (%) 15 (93.8) 36 (76.6) 4.58 (0.54-38.7) 0.13
Chronic kidney disease -no. (%) 6 (37.5) 14 (29.8) 0.14 (0.43-4.64) 0.56
Dialysis -no. (%) 2 (12.5) 2(4.17) 3.29(0.42-25.5) 0.23
Blood sugar level -median (interquartile range). 116 (103-168) 139 (119-176) 0.24
BNP -pmol/ml, median (interquartile range). 199 (143-704) 186 (115-298) 0.57
D-dimer -pug/mimedian (interquartile range). 3.19 (0-10.5) 2.68 (1.61-5.4) 0.91
NIHSS —point, median (interquartile range). 20 (17 26) 22 (18-26) 0.19
ASPECTS* —point, median (interquartile range). 7 (6-9) 5(4-9) 0.28
O2DT** —min, median (interquartile range). 109 (47.5-192.3) 216 (35.4-430.5) <0.05
D2PT+-min, median (interquartile range). 77.5(41.3-114.3) 98 (70-115) 0.23
MRA and angiographical findings
MRA

Ipsilateral A1 - no. (%) 15 (93.8) 24 (50.0) 15(1.83-122.7) <0.05

Ipsilateral M1 - no. (%) 6 (37.5) 16 (34.4) 1.2(0.36-3.89) 0.76

Patent MCA - no. (%) 6 (37.5) 15(31.2) 1.32(0.40-4.30) 0.64
Angiogram

Posterior communicating artery - no. (%) 3(18.8) 14 (29.1) 0.56 (0.14-2.28) 0.67

Ophthalmic artery - no. (%) 1(6.3) 14 (29.2) 0.16 (0.02-1.35) 0.06
Probable occluded site

CCA 2 (12.5) 1(2.08) 6.71(0.57-797.7) 0.08

Cervical-petrous -no. (%) 7 (43.8) 21 (43.8) 1(0.32-3.13) 0.89

Lacerum-C3 no. (%) 1(6.3) 5(10.4) 0.57 (0.06-5.31) 0.93

C2-C1 -no. (%) 6 (37.5) 21 (43.8) 0.77 (0.24-2.46) 0.9
Tortuosity in cervical ICA -no. (%) 3(18.8) 19 (39.6) 0.35(0.09-1.40) 0.13
Stenosis in cervical ICA -no. (%) 1(6.25) 3 (6.25) 1(0.10-10.4) 1

* ASPECTS; Alberta Stroke Program Early CT score,

** Q2DT; Onset to door time,
1 D2PT; Door to puncture time



Table 2. Procedure contents and outcomes

R-SS-BGC group  N-SS-BGC group Odds Ratio p_value
(n=16) (n=48) (95% CI)
Procedure contenrs

Approach from brachial artery - no. (%) 2 (12.5) 3(6.3) 2.14 (0.32-14.1) 0.41
Administration of tPA - no. (%) 3(18.8) 5(10.4) 1.98 (0.41-9.44) 0.38
Multiple device - no. (%) 5(31.2) 48 (100) 0.29 (0.08-0.97)  <0.05

Penumbra system - no. (%) 5(31.2) 31 (64.6)

Stent retriever - no. (%) 1(6.2) 18 (37.5)

Merci retriever - no. (%) 0 (0) 7 (20.1)

Aspiration catheter except penumbra system - no. (%) 0 (0) 8 (16.7)

Urokinase - no. (%) 0 (0) 2(4.2)

Percutaneous transluminal angioplasty - no. (%) 0 (0) 4 (8.3)
Backflow* - no. (%) 2 (12.5) 15 (31.3) 0.31 (0.06-1.56) 0.14
Retrieved clots - no. (%) 16(100) 10 (20.3) - <0.001
SS-BGC** time - sec, median (interquartile range). 127 (24-275) 180 (30-300) 0.36

Outcomes

TICI 2b-3 - no. (%) 15 (93.8) 34 (70.8) 6.18 (0.74-51.3) 0.06
P2RTt - min, median (interquartile range). 39 (18.5-81.3) 86.5(47.8-117.3) <0.001
O2RTTt - min, median. 242.5(181.3-319.3) 377 (260.5-647.3) <0.05
TICI 2b-3 - no. (%) 15 (93.8) 34 (70.8) 6.18 (0.74-51.3) 0.06
Severe procedure-related complications - no. (%) 2 (12.5) 4 (8.3) 1.57 (0.26-9.52) 0.24

Extravasation - no. (%) 0 (0) 1(2.0)

Subarachnoid hemorrhage - no. (%) 0 (0) 0 (0)

Intracranial hemorrhage - no. (%) 1(6.2) 1(2.0)

ENT/EDTS - no. (%) 1(6.2) 1(2.0)

Vessel injury in ICA - no. (%) 0 (0) 1(2.0)
Symptomatic ICH - no. (%) 1(6.3) 0 (0) 0.08
3 month mRS88: 0-2 - no. (%) 10 (62.5) 11(22.9) 5.6(1.66-18.9) <0.05
Death within 3 month - no. (%) 2 (13.3) 8 (17.0) 0.75(0.14-3.99) 0.73

* Back flow, Appearance of backflow immediately after dilation of the coaxial balloon of balloon guiding catheter
** SS-BGC, Syringe suction via BGC

T P2RT, Puncture to recanalization time

t+ O2RT, Onset to recanalization time

§ ENT/EDT, Embolization to new territory/ embolization to distal territory

88 mRS, Modified Rankin scale



Table 3. Overall of PSESS-BGC in two groups and the details of the score in each case
of R- SS-BGC group

R- SS-BGC grou N-SS-BGC grou
PSESS-BGC (N:m)g P N= 48)9’ P
3 -no, (%) 4 (25) 5(10.4)
2 —no, (%) 8 (50) 11 (22.9)
1 -no, (%) 2 (12.5) 5 (10.4)
0 —no, (%) 1(6.3) 12 (25)
-1 —no, (%) 1(6.3) 7 (14.6)
-2 —no, (%) 0 3(6.2)
-3 —no, (%) 0 5 (10.4)
Tortuosity
Patent A1 Patent M1: Patent Patent of cervical PSESS-BGC
Pcom Oph A ICA
point 2 1 -1 -1 -1

Case 1 yes yes no no no 3
Case 2 yes yes no no no 3
Case 3 yes yes no no no 3
Case 4 yes yes no no no 3
Case 5 yes no no no no 2
Case 6 yes no no no no 2
Case 7 yes no no no no 2
Case 8 yes no no no no 2
Case 9 yes yes yes no no 2
Case 10 yes no no no no 2
Case 11 yes yes no no yes 2
Case 12 yes no no no no 2
Case 13 yes no yes no no 1
Case 14 yes no no no yes 1
Case 15 yes no yes yes no 0
Case 16 no no no no yes -1

*, Predictive score for efficacy of SS-BGC(PSESS-BGC) means total number of points
calculated by six predictive factors including patency of ipsilateral A1 and M1, non-
patency of ipsilateral PcomA and Oph A, and tortuosity of ipsilateral cervical ICA, i n
which two points, one point, and minus one point are given for patency of Al, patency of
M1, and each non-patency of PcomA/Oph A and tortuosity of the ICA, respectively.
Upper table shows overall of PSESS-BGC in two groups. The cases with PSESS-BGC
more than one point are seen in 87.5% of R-SS-BGC group. Below table shows the
details of the score in each case of R-SS-BGC group.



