The Japanese Congress of Neurol ogical Surgeons

R ECTA IR Pk P ZEAE 12 9™ 2 RV Y ML 8 A s
— % DR & PRI T OB —

B %= kB F N M — L BH & N
W M| ® X # K BHEFr B H Z

Aggressive Endovascular Reperfusion Therapy for Acute Basilar Artery Occlusion
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Background and Purpose : Acute basilar artery occlusion (ABAO) is associated with a high rate of mortal-
ity and poor clinical outcome in patients treated conservatively. We treated patients with ABAO with aggressive
reperfusion therapy in combination with several endovascular modalities.

Methods : We retrospectively analyzed results for 17 consecutive patients with ABAO and evaluated factors
affecting clinical outcome.

Results : Our results demonstrated that recanalization was achieved more frequently and clinical outcome
was better than in published series. Low baseline National Institute of Health Stroke Scale (NIHSS) on admission
was a prognostic factor for favourable clinical outcome (p=0.013).

Conclusion : Aggressive endovascular reperfusion therapy may be beneficial for patients with ABAO and
can improve clinical outcome.
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Fig.1 Reperfusion therapy for ABAO in this study

tPA: recombinant tissue plasminogen activator, UK: urokinase,

Iv:

intravenous, IA : intraarterial, PTA : percutaneus transluminal angioplasty

WREFE

2004 4 12 A~2010 % 2 H £ TOMIFET, FBIER 24
HERILAPR I M BE I KBE L 72 ABAO BBEZ MR E L7z, I
EHEEBEEONRE LDk, CT, MRI OIEEGRTA
{5 (diffusion-weighted MRI: DW-MRI) 1 T/A#iFH D
BESERL A R 22 WIEGIT, RIS o BAE R F i 13 Br ot
HHE L3 L b otz 2HIKINETRE (digital subtraction
angiography : DSA) ¢ ABAO % HEEZMTI L 7.

WP B CREAEN EREIR SRS ISR L T,
R ER AR AR VAP (intravenous thrombolysis : IVT),
IAT, PTA 7% E@IENiEHE 2z A& b THEMmATIC
ETHEREEZTo TV 325, SRIOBFICELTH I
HUCHEL, DUTO L) ITBRL T3,

FREL D 3 RN DHBITIE, IV-tPA 247> 7 (34.8
FiEBRHAAT 5 0.6 mg/kg). IV-tPA JEf T Ci3 Al L LT
IV-tPA MEAT BT IC RBRESAR IC IZRHNIC T — A 2 FIA
L7:. tPA #5566 1 IR ICHEEIR S WEE

I3 PTA #1772, PTAICEBWTRANL—=V AT =T
& L TEIC Gateway® # I\, 1~2 KHETHERZ B L,
B 0372 1 #U1E nominal pressure £ CHIEL 7%, 24T
b EBEDE S 1L VLA TA-tPA (0.3 mg/kg) #1T-
7. FIE 3 KefEl E ol Tix, 7 v ¥+ —+ (urokinase :
UK) 1< & 2 RFTiA#E: (IA-UK) %217-7-. IAT i3=
47 0hF—F N % BELEN F TH %LJ&&*‘BO)B’E@
ZHER L 2tkic, Mkeoidhr, N, B & R4 ICE
PN FE L >R OB EZITo 7, Ik oTH
FIBAED 2 1 F UL PTA 238 L 72, %%, TA-tPA IO
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VTSRO MEERRD
IVT, IAT, PTA ZfifT L COHELZE SNV
%, stenting, EYIEINT A 12 & 3 &R (throm-
bectomy) 7 EDFEEZBML T3 (Fig.1). &H, &
T IV-tPA SR S 115 BLETOIERNI DV T, FhE
3N TH - T, IA-UK 2f7o 7,

FB@ X DSA 12 CHEZE L 7223, Thrombolysis in Cere-
bral Infarction (TICI) grade™ i< -CEfli L, TICI=2B-3
ZHEABE L. 92RO MR AR ELE X National
Institute of Health Stroke Scale (NIHSS) T &FffiL,
NIHSS 75 20 Al 2 8HE, 20 DL L2 S\ER L L. &
EFHAE X D 90 H# D modified Rankin Scale (mRS) TiF
flil, FHEHFEIE mRS=0~3, FHEAREIZ 4~5,
THlIZ 6 & L2,

i, FIRZHED NIHSS, FiED oI5 £ TORH &7
# & ORI OV TG ENAEZ T > 72, F#E 75
RUT & Zn% 2 260 2 B, FiED S ORefEIZ 6 B
BN E 202 2 2000 2 B, NIHSS i3 20 At & 2
NPLED 2 BRI, 20200 90 HEDERFRLE T
BRI DOE &% Fisher O IEHEMERRE % F > CHENT
L, p<0.05 ZHEE L,

wBEH{TRD

KA

m R

17 il ABAO 125t L CiE W@k 27>, B
M0 4, L&l 7 4T, FEIE 19~84 % (F68.1 %)
THotz. WZHED NIHSS ¥ 3~34 (F519) TH-
7. WA 14 B30 EVERZERIE (cardioembolic brain
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Table 1 Summary of the patients

Case Age Sex Etiology NIHSS Time to treatment
1 78 F CE 15 360
2 84 M ATBI 20 720
3 19 M CE 34 120
4 65 F CE 20 120
5 61 F CE 3 270
6 61 M ATBI 14 140
7 77 M CE 4 960
8 70 M CE 34 210
9 74 M CE 26 240
10 65 F CE 36 180
11 64 F CE 9 840
12 73 M CE 18 90
13 81 F CE 12 720
14 72 M CE 11 170
15 44 F VA dissection 23 150
16 74 M CE 12 140
17 78 M CE 30 120

NIHSS : National Institute of Health Stroke Scale on admission, CE:
cardioembolic brain infarction, ATBI: aterothtombotic brain infarction, VA:
vertebral artery

Table 2 Therapy and outcome of the patients

Case Age  Sex Therapy Drug TICI SICH mRS
1 78 F IAT UK 2B — 2
2 84 M IAT UK 3 + 6
3 19 M IAT UK 3 - 1
4 65 F IAT+PTA UK 2B - 6
5 61 F IAT+PTA UK 2B - 1
6 61 M IAT+PTA UK 3 - 1
7 77 M IAT+PTA UK 2B — 4
8 70 M IAT+PTA UK 2B + 6
9 74 M IAT+PTA UK 2B + 5
10 65 F IAT+PTA UK 2B — 2
11 64 F IAT+PTA UK 3 - 1
12 73 M IAT+PTA UK 2B — 1
13 31 F IAT+PTA UK 2B — 2
14 72 M IVT+IAT+PTA tPA 3 — 0
15 44 F IVT+PTA tPA 0 - 4
16 74 M IVT+IAT + PTA + stenting tPA 2B — 3
17 78 M IAT + PTA + thrombectomy UK 2B - 6

IAT : intraarterial thrombolysis, IVT: intravenous thrombolysis, UK : urokinase, tPA:
recombinant tissue plasminogen activator, TICI: Thrombolysis in Cerebral Infarction,
SICH : symptomatic intracerebral hemorrhage, mRS : modified Rankin Scale

infarction: CE) T, 77 0 —AMEHNEZE (athero- FIED & B EFEZ BT % £ TORRIZ 90 0~16
thrombotic brain infarction : ATBI) A3 2 #l, Mt BhIRAERE B (CE¥326 47) TH o1z, 3 HEELIND 8 i, 3~6
&b 10 THho7. ZOHEETIRMEREGNS, TR ifEDS 5 B, 6 Wi B2 4 BlCdh -7z,

M B AR AR o @ 67 FE R I X B MK BTN R 17 f5vh 16 5 cHFBHE (TICI grade: 2B-3) %57 (H
DA TH 572, 17 FIDOEFITOWT Table1 12T, FHiE#94.1%) (Table2). IV-tPA 1 3 fliciTh i3,
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Fig.2 Outcome of the patients 90 days

after stroke 0%
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Table 3 Univariate analysis of clinical variables associated with survival and clinical outcome

90 days after stroke

Surviviors Nonsurviviors Good outcome  Poor outcome
m=13)  (=4) |PY€| (=19 (n=7) | PVale
Age i;: 12 2 0.330 Z 3 0.314
i treatment =<6h 7 2 6 3
Time to treatmen = hi : 2 0.665 : ; 0.419
NIHSS ;zg Z 2 0.029 2 (13 0.013

NIHSS : National Institute of Health Stroke Scale

ZNOATEHEEBES NP7, INHITHLT
1fix PTA %, 1#0ix PTA & IAT (IA-tPA) %, 14
i¥ PTA, IAT (IA-tPA), stenting % &ML 7z, IV-tPA
RALAETORERIE 5 FITH D, TnszED 14 Flicxt
LT IA-UK %f7-7%. UK Z&ET 12~72 FTHf: (OF
Y469 JTHAL) RERELZ. 209 bEEZELZ OB
36 (21.4%) THDH, 10OV TIIHBERE2
DIZPTA ZEL, 142X SICBYIBRET N4 X (N2
v b A —F )b Soutenir®) 12 Kk AMAEFINE L
7-.

FHEPOAHEIC VLTI, 18Itk TmEEEGIC
& 2 SRR N % 3R 72, FEfRE o BEE A H I
(symptomatic intracerebral hemorrhage : SICH) i 3 #i
(18%) iR 7=, fEMMEIHZEN M 7 B#%IC NIHSS
N4 EETLESS dbLIBRCLEGAEL
7219 IA-UK #17- 7 14 flic BT, SICH DF4
UK OFEFHROBFRICOWTHE L 72, SICH 23R 7 8
ICBT 3 UK REOFYIX 44 FHAT, SICH D7
BEOV3 46 JTHALTH D, ¢ B I CRFERIC AR

EROLPoT (p=0.833).

ML BB EHBEORE, BRA2EICOVLT
Table 2 12779, 90 H# D#LAH I, mRS: 0~3 25 10 fi
(59%), mRS: 4~5 23 3 # (18%), FELHiZ 4 %1 (24%)
THot (Fig.2).

HFFERIE, HI2HFD NIHSS AME\#RE#E (NTHSS < 20)
TIFEREFIC R, 90 HEDOEFE, mRS L LICH
BICRIFTH -7 (p=0.029, p=0.013). fDKFIZiZ
BEEREDL» o (Table 3), 72, WHIZBWVTY,
CE, ATBI OWi#fiic 90 HEDEER, PHRREFEL D

WKHBEZR2RD o7 (p=0.450, p=0.625), & 6&:,
FbEE B~ 166055, TICI: 2B & 3 @ 2 B
HER O EEER, PHREFEL O ICHERIIC ﬁf%%:m
Sleh otz (p=0.635 p=0.635).
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Fig.3 Case presentation
A, B: Axial diffusion-weighted magnetic resonance images (DW-MRI) before reperfusion
therapy, showing small regions of signal hyperintensity bilaterally in the cerebellar
hemispheres, without diffuse infarction.
C~F : Towne view of digital subtraction angiogram (DSA).
: DSA showing complete occlusion of the basilar artery (BA).
: DSA after Intravenous tPA (0.6 mg/kg), showing no recanalization of BA.
: DSA after percutaneus transluminal angioplasty (PTA), showing partial recanalization of the BA.
: DSA aft)er intraarterial tPA (0.3 mg/kg), showing complete recanalization of the BA (TICI:
grade 3).
H : Axial diffusion-weighted magnetic resonance image (DW-MRI) 1 day after reperfusion
therapy, showing small regions of signal hyperintensity bilaterally in the cerebellar
hemispheres, but a small infarction as well.

Q =TSmEoa

1 B§R 30 2 DIRIR%E & o 72%%, L HOBS E L2 s KR E AR DS X 7z,
DIZKIZRAEL, Yhticlamor I nt, AbRoIE MEBIIRAEEEEOZEIOT, FIEX D 2 B 50 4
1% 151/87 T, HRIAZE 96 [B1/53 TH - 72 2N EE B T IV-tPA (34.8 TEIFEHAL; 0.6 mg/kg) ZiTo7, IV-
EME %2R, EikL Vi3 Glasgow Coma Scale tPA BHIA X b 1 K% @ DSA THBELENE ST

(GCS) 15 (E4V5M6), Japan Coma Scale (JCS) 0 T, Mot (Fig.3D), PTA # {7 L 7z. PTA &
EASRHE, BEREELHEO, NIHSS X 11 TH- Gateway® 2X9mm % H\>, 6 KET 30 BRHLEL 7.
7z, L LIS EIRO Sl 5 Kb 3§ it g n s

XA THEST 4172 DW-MRI Tl3/MiIic S # Mt I E=E DHTHY (Fig. 3E), IA-tPA 2B L 7z, FEHBKME
R RIRICRD 5 DA T, KEICIAHEHOMEL D fRETeA 70hTF—TA2HEEL, BHOE
%77 (Fig. 3A, B). DSA TIZBMEBINRIZATT /NS L7k, B, MkEA, SEALEE L 42 RN
W4y & D3RG CEHZE L TR D, MREIRIEEE, % L2, tPA ZA&5F 03mg/kg BiEL 2. ZHUl k-

F/NEDAR, mMIEEAREIR I S e o7 (Fig. , WEEIRG R £ cHEb@E L, Ml E/NKER, %
3C). HBEREE T, mflE HBREEIRE N L Tl “’ﬁhﬂ)ﬁ?ﬁﬁi“(&&?&fﬁtﬂ%ﬁ% (Fig. 3F).
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Table 4 Summary of racanalization and clinical outcome in
patients with basilar artery occlusion

Therapy n  Recanalization Survive Good outcome
e b
I(\I/jil;ldsberg PJ, et al.) 1 6 53% 50% 22%
I(JI&?i‘ndsberg PJ, et al.) 'V 344 65% 45% 24%
gﬁﬁwamwm 24 83% 66% 33%
Present study 17 94% 76% 59%

IVT: intravenous thrombolysis, IAT : intraarterial thrombolysis, MMRT :

multimodal reperfusion therapy

% 4% HD DW-MRI Ti&, Wl/MKIC SRO&ERES
MAEBRDLDHRTH-o7: (Fig. 3G, H). RFEERDL S
AR SEMER & 2 D, MR H I ISR R 13 T
NXTHKL, 10 FRHICHEREL E 7o 7z

£ B

BEICLS>TFHROR, FROERVREL L, #@E
DFXITEBIT 5 ABAO DIRFEKAZ Table 4 ISR Y. f#
FIREE T 54, FECEIL 50~90% & F#IZED
DTARBTH 2 L b TWw3Y, Hacke 57 DBET
BIREHIEETOETERII U%THY, ERTPRIZED
HDTARRTH S, FoHEFicE WV TIAEFES b Uk
RELCEGREE 2 CEESEELZRTHIS C, MY
BOARRTH2 EBMEINTLEY, KFcB Tt
FPEERITH I N TV vDS, ABAO @ HARHBEE
I, 12~24 ST 20% U T EME XT3 WY,

ABAO 124§ 2 2 B 7 BB % O TR I AR oY
WEINTVEE, PHREERT2RAOR I35
NDEETHY, FFHEFAOHTERIEZLOTEH
VIV Smith (3 AT TORBREL LD TED,
EFCEIL 57% T, HEEETIE 37%DIHCETH 5
DICRL, FEFBIERETIZ 87% L FHRARTH B L Hi
LTw3,

ABAO (cRT 2 3586C, IVT SHBIER, L2 &S
SR ETEIMEDDH 2 —HYY, IAT HHEEER% b
R, PREZURELIDZEDHRIDE L & 297,
ABAO 122\ TliZ, ramdamized controlled study #37% <,
MAERREOEREZEHT 2 b DIE A, X561,
Bl 7 % 551 (IVT or IAT) i R O FADERIC DWW T
bave AL VAY, Lindsberg 5D review T

&, IVT, IAT & b ICHHERI 50% %A, REMA
BRI, A, BREOICKET 2 L WEL T3,

& 5ITHTAE, ABAO IO L THEABIEZ 1T Tl 4 <,
FEBREY 72 82800 U 72 I FHHERTE T ORI RAED
BH SN 299 Raphaeli 52 D TiE, IAT (tPA

% L < & glycoprotein I[b/1la antagonists), PTA, stent-
ing, thrombectomy % & D FE % A& O 2 ME R
WRT, FHBETE 83%, £HE 66%, TH R 33%
EVTND IVT 2 IAT DA TOHE & h b BEF2RE
BEMESNTE D, BHNLFRLZEML ZInEEH
WEEOFHENTRINT0S, SHObbiloR
#1%, Raphaeli 5% ERIZ D THo7, 54,
ABAO IZN L S £ 2 IMENERZMHAGHE TH
MR MEEREZ T 2 & TPRINESI NS il
VBhHrHEEZ LN,

2010 4E 10 A, AFICE L THEBENTBEIRAM A%
FEIZ A L T Merci Retrieval system @ f# 23880 3 1
7z, Merci Hftd U  ZARR LA OE S LT,
I HICHERIWET 2 AREED D 5. FHCRFHHRE
WBEC RIS IHESBRR I N AREFICE W TIE, B
Mz L2z 5 2 LTk hddh oL gD
HiEE2 G o N5 REEDL S 5.

ABAO D TFRICHEET AHFICO0TE, INFETIC
PSSR O R &, PHZEEGL, MIRNMATREDFELE, G,
PIZROBREE 5 EBR SN TV 503, fERITHRE I
ko TEEEETHY, ENRFHETIZARVIY, %
FED SIEHR S U IXFHFE £ CORRIZMT L 7 THRk
EHRTTREVET2HELH VY, BIHHERICKET 2
TIBHER L & B, ABAO TIXIAE £ T time window
DINOCTTREEN R I 115,

SROEHTH, FAED & IEEFR £ TORRMIZ P
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W Eidkod, 6 REMERAL 2FTd, FHIT
BRIEFHEOTWS, £, BEMUEOREKETY
S5HIF 2 HICTFHRRIFERZRLE, Hid PERARRET
Tld o7z,

—7, WSRO MEEIIEREEIC OV TIE, NIHSS 23
20 DL EOEERICE VT, BTk, BETHRE IR
RTHo7 HFL, ALV —XIZBWTITEIER 8 #
7 FlcHEEEAR O TE Y, BEEFTH 90 HED
EHFED 50%, FERBIFEN25%TH D, REWNIAR
T 1BEOBE L D IIBEEEPRIFTH -7,
5ICHIFZHED NIHSS %5 30 DL E & &b & THEAE 2AEH
TH, mRS 3 LT OFRREEHS 48 26150,
MR BECBREZ EOBEELEREET 210
TY, HHEICKD REFRERZEZ 560355 Lt
EHICET %,

PLED o, Gl THAE & D RIGRHERESE L 2 R/IEFITH,
it % &t AEIB O BIZE R B e WAL, FHEED
RONNITHRRI L 220035 5720, HBi#EL HIE
L - BB 2 in R O B RMERR I Nl

=

PTA, stenting, thrombectomy 7 & % #tF L 7 BRI

FIEFR LAY, ABAO D FRZUET 5 Z e TRRI N
7z,

B
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i EBNRE I FARIE (C X 9 DRI BN BB A
—ZOEBRAL FRETFORF—

Hh 2ZE SN #@— IR @0
WH BX SFrH8F =BE @ F

B 8 hESIRSMEIZE (acute basilar artery occlusion : ABAO) (&, {RTFMAREICHITDIE
CEHEL, &FHI TCOEEDRBEEZRT CEDBVTFERRDEETHS. DNHNIE ABAO IC
MU THEOMENAEFRZRVWCERNEBIEEEZTOTHD, ZORBHEERSTS.

B & BE 5 ERICRRUR 17 ERDAEREERT U,

& RBEOREICHEN, BEERNEL, FTERIFTH O, PE2HID National Institute of
Health Stroke Scale (NIHSS) MMEWVERI THERICFERRIFCH e (p=0.013).

% 3B BENNEABREEED ABAO DFEREHET D ENTEREINTS.

feissE 20 : 678-685, 2011

BBLT 73 A A DFNE T 21 W L P B i T

8 MR  I AE PREE o U RERR A U IS N T
ZIT> TV LHERD S DOWETH S, EH S, V-
tPA FIE R ARG O 5 Bl % & 17 fil o B B AR 2%
PHEENE () HEEIIE 15 6, 77 v — AlfiietEpHZ%E
2 Bl) ioxt U CIEFERERE 2 o 7. 3 BT V-
tPA RETET R O IEHBEG TH D, 14 B L
IA-urokinase %, 10 #lC PTA 2, X 52 16Tl
BYBRLET AL AZFH L, Z0H%, 166T
TICI grade 2B U L@ EBEFRHE S 71, 90 Hi%
DEIFREFHIE 10 8] (59%) 12 Lok, EHLD
BiEIREoRER LT Y, & Z 75K
FCHRAED S 6 WL LRGE U 72 BEEFIT D, FER
W&o TRIMENIGEZBRINCEZTLVWELT
Vw5,

THEN TR INEIIRAZERE Ic B I EER & 7
BRFRICROHBE?ES 5 2 iz 2 nE TS O

_

PN N 2 e As S QG|

RTHEINTV 2, BICRABROMZETI
therapeutic time window ZSHENIA <, fibh, FEFH
FEF O FHRIEARTH 2 Z Eh 6, KH DR
4 BHEE 12 2 11 ¥ T IA-urokinase % PTA 72 £ @
mechanical clot disruption % BRI IT> T E 72, I
6 b WETH Merc retriever WA INTE
h, X 5IZ54EF Penumbra system 23K3R X 41, £
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