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occlusion, internal trapping

( ]

il
(]

AKX %, HABMMELE NBESS BBEMK JNET Journal of

Neuroendovascular Therapy IC& MW 3T 2 icd 2 v, FHEFH., HF

N

HiLLoT, ENSofiMSEc e 2z iR hT vtz
ZHEL TS,



(f X #E & ]
Hfy o 6 & g i < b IR Hi I 2 4 U 7 K ifn 58 € PN 3 8) Ik C2

WMEEED 16l 2B L DO THET 5.

FEGl 2 60 %, M. kR 1IHEBMX VAT ORFEEE 2z H K.
RARDE R KRB A HER L S~ afhE Tz, MRI &P KK
BNRFES D % /N EE2BE D, MRA TEMNBEBIRIZEEE X
I nehro., MMERYERFMITHEMNLZETS 22 &8 L,
ENE#HREE 275, C2XhrEFEHMomMENRH 2R /.
k1o 7z ® /& Cl X C2 ® internal trapping % i T L 72 . B # X
AR RE E EHBERENTEAE L, mRS4 TH 28K HICHEKE & & -

7z .

WEEm s T T 2 HBECHBRIERKR ZM# 9 tandem lesion T X, fi# E#f o

AEEzZ2EEL, GHAOHEERZEAPLEL BEbh .



[# 5]

ENGHEENHRMBE S T, REOLEL2MELCwZHEA
At ic it o WP HELREBED % D, S0, NEHI (internal
carotid artery: ICA) C2 fE B ic X 2 By R PH ZE 1« X 0 W% %2 & L 7
2, AT EEEo B S REE T H 0, BN E R AR
b < b BT H L (subarachnoid hemorrhage: SAH) % 4 U 7 1 f

AR Lo cmET S,

[ E 1 $2 7R ]

fiE B0 60 %, &

BEAEE: mifE, F&=/E, F#ERE

B kb 1 HBIBERT XY Ao LT EHEHBEEZ BHE. kK

BEH PR, HRMKE, MEEEIrPHBELLZZDSE~KaWME T hH

APt KB E: M JE; 153/91mmHg, IK#; 65/, #, Bl X,
Japan Coma Scale (JCS); 1-3, National Institutes of Health Stroke
Scale (NIHSS); 20/42 (&Ml =M mE, MEEE, G402~ KE)

W R T B MRI 9k 8¢ 3 il % (diffusion weighted image: DWI)
T AT KB N (middle cerebral artery: MCA) fH 3 i 8¢ 7€ 7 i«
HifE 5 %@ ®» 7 (Fig. 1-A, B). DWI-Alberta Stroke Program Early
CT Score (ASPECTS) X 6 si T&® - 7=. MRA T ix &£ ICA 28 & 4 F
IO i g, B R @B IR (anterior communicating artery:
AcomA) % /v L xF ] 22 & & #f K ik ) Ik (anterior cerebral artery:

ACA), MCA M1 £ CTH#ih & n7 (Fig.1-C, D). % 7= H N ¥ 8 Ik - #if
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MRfs s @ AR e d i N o B IRE 2 8 0 7. SR ERBEBMENT Y 7
F (RAPID [version 4.9.2.2, iSchemaView, Menlo Park, CA]) T Iz
Btk o 7 ki (apparent diffusion coefficient: ADC < 620 x 10
‘mm?2/sec) T 13ml, =+ v 7 5 % FKFT Tmax > 6.0sec DK 1L
180ml © & Y, mismatch ratio | 13.1 ©& - 7= (Fig. 2-A, B). i
o = 2 — ¢k A ICA &M i UM B & & I 9 K E (peak
systolic velocity: PSV) 2.3m/sec & Gl & h 2 EERHE % L » 7z
(Fig. 1-E, F).

A Be & #& & ICA % 8 % ZE M J & L 72 artery to artery
embolism I X 5 /&6 MCA M1 FAZE & ¥ W& W L 72 . Z&%E I 4 285 A B
72 72 % tissue-type plasminogen activator (t-PA) & & & & 13 i 17
LZado., MIMERT R FAMITHEMNZ BTS2 2L, K
BRE)AR 2 22, ~->U v 5000 Hfioe2H&KE5EMUORT Y FPHEL
it LTC7 ALY v 200mg, v v F 7L 300mg ® loading %
fT v, 9Fr Optimo (R A T 4 AN T v Xy, BH) 2 EHKRHEH
ik (common carotid artery: CCA) ICFE L /2. &K CCA & ¥ T I,
£ ICA EmEHicmERxsE %o -2 (Fig. 3-A), =Ml tcd 3 K
MCA PHZE DR %2 %173 572D %K% %@ L, Penumbra 5MAX
ACE(X T 422 7%, RKIR)XYVEREZIT o2& 5, & ICAC2
o iEw Al oM 2R » (Fig. 3-B, C), EH % ® conebeam CT T I
i SAH # # ® 7 (Fig. 3-D). WM icd~A4 2o x5 4 F 7 4
Y- TFhoF 42 C2RERZEHRL C Aok, HE

H I Optimo DN L — v i X 32K CCAOEWMEITW, v £ I v

(@]

il

50mg Z v~V vorpm, M, BIE, EERZEGBL Z.
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FRNHEBRE2ZD iz, ENFHBRBOGFELEZ2 E VX 0K
e Ez2 -2, ZW HM T 3D rotational angiography (3D-RA) %
iT L72e 25, £ICAC2256 Clicr2bCoiffilkikikzZED,
ICA f it ic X 2 IMHE % % O SAH & 2 W L 2. kil & 08 i ¥ B o
=, BIARAG HE B IR O B % X8 5 Ak v, internal trapping (IT)
EiT 9 5 2 & & L 7. Traxcess (7 v €, #Hig) T ICAC2 % J§ &

L, #fit\w T SL-10 (Stryker, MI, U.S.A) % /£ MCA M1 ¥ T % i

-

i
X, EEIE ML ETKkATH R WEHB L, AcomA % /L 7= X
il 220 ERFET 2720, £ICARmE 2R T 5 kL ICA
Cl » o HREM DI IC2 T T 15 AoafrizHw T HEL L
(Fig.4-A,B). IT#% o kE ICA&E#¥ Cl3, MEEH o % 2P %E % R L
7= (Fig. 4-C, D). # ICA# ¥ T3, AcomA % /#* L T/ MCA L {7
BB S22, Bt o@iERICXY, E A2 R TE MCA
THHEOM%ELHD 7~ (Fig. 4-E, F). ME N BEHEHR O CT T & kK
VEIE % R0, KBEEMIBE KR O SAHBROHEENE 2 2 v b v — LT 3

2O, WMEFLF—-VHHiiEITL 2.

=

i fdm: M Ho DWI Tld, & ACA K 8 MCA %8I i Ii i 7%
miE S 2@ w2z (Fig. 5-A, B). fli#& 2 H M H i< fii 7 L 72 M Mo & &
Woclk, K ICA IfiiE nh¥, AcomA Z /N L TAE ACA Al L O
£ MCA M1 2 b /& MCA Efrfio it % » 7 (Fig. 5-D, E). fff
BIX R E LMK E X 2 MR, KU SAH i 5 B4 & & i 7
Mio7oifEiy 7 29 Vo0 sl FE LT L 22, Wit

T3Earo, FIMBREEXREITOD R, itk 7HHICIEMNEHE

B EMEE Y, NTHBG2ZHENLEE2ZRTL 2. & 2

&=
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MHICEME VL F—Yz2dkE, BRERELGRKRE, EB%EKEIRF
L, modified Rankin Scale 227 4 TU v U HMIKEEL & -
7.

[ & %]

ABiws e, FENGHEENBIRBEHE MR 2ED 0.7%% 5
W, PR E B 76.1%, LA 23.9% & BT W D FIEE
I M A C 40-49 5%, B T 50-59mIc Y — 27 B H B 2D, fFEfEE
07 1 ME B OB B IR R % <, N EE B IR AR EE X K & B A R
TH B VD s Vic ke, FEHNGYETEENB IR EEE 322 6l o
5 b 299 il (93%) 2 HEHE MIEB AR R T d Y, N B MK HE L 10 6
(3%) I3 ¥ o7z, [REEDNRITEIMFELE2L 76.1%, I FEIE
28 28.1%CTH Y YV, Ao TIIHMHEMERIKSE CHIMBIEPS oI
L, ICAZRTREMRBIELS wEHEITNTWED D, RKITIE
HEMEBNIK S CH > CHEBMBA AL EoHRED RALAZ D, I
S5 MEBE E N B MR M BE I X 2 IMREZE & RE L, BB b ic SAH % ¥ %2
Lflix, HEMEBHIKSE clE 2% < 47, ICA R TIE C2 % ACA
TOWMENWMA T NG 1D R IC SAH 20 R L 28 E o WS
T, WCHCEEAGBREELRELLEND L, TEARTSH
S O S o2 EEAE Vi kB e, EILFRIAEKRD SAH & 6F X
I 3.4% (4/118) &k w2, LRI 75% (3/4) T K AT k. f@E
BBz, EMRECRBENMBECTFRPILENR
Fechdolext L, HIMEETCENABRBBEBEIRBINTEIL2AR 2
EREALERE

ICAC2H ot climFBEEL, ME/RE KoMK AIC XY SAH %
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AU L AREMIE, SEXEAEEMLAEZRY ClEHEL R o 7.
WO B MR Ao BERER I, OEBECEE, B o A% KM
(66%), @Al ® Horner # & (<50%), @ (W [H ~ % H % © W k& 1M
(50~95%) TH Y, D5 b 220%i-d I EAKEOARENELS L
2 RKEHM I ORMEOHEME, OLFFHFo LU »2rL 1HBEZD
WHEIMm2 50, LEMEBALEOLRNEREZBD T, HEDMERIE L
LCRIFUABW Loz hrb, MEEETERERITREIHKECTET D -
AR, FEBE2MECHEBETHY, FEMPF AL MWK 2 1cE
SN NN

WG Zm B, MLE®RPE D 3 v MRI, MRA I 5 \» T intimal
flap % 7z 13 double lumen 28 @& ® & h, i Il % % % T pearl and string
sign, string sign ® W F R AR AL LN B LHEE 1D L XN, @
B % % 5 % &, time of flight (TOF)#%, 3D-GdT1 % 7 ¥ T1-SPACE
BT 2MENROILEMBLD ZWICcHMTH 2 1415 K4 Hl <k
FER 2 b Rt 25 > X HREETH o272, MRILIZT AV —F v &
(DWI, FLAIR, T2 star, MRA) @& & % JEfT L T\ /. % 7=, NFEEH
#E D 72 MRI Tt flow void 22 & L, TOF &EiC 3\ T dH intimal
flap % double lumen @ W 25 T & 9, fx I & & ¥ i i< R #E © 2B
35 L 3IRWEETDH o 2.

fREtO RAEBKRF T OV, BMEREEOMITHFHWARIT XY
N MRS &R0, BWMCHAL entry 2 BT 2 &5 b T
oz te N M B & b B o [ i A EE AT 3 5 &, I FE S N RE & RR
INE L Be% B 5 v i3 BH%E % 4 U (subintimal type), #F B iC & & & ik

k- B3R L SAH %# 4 U % (subadventitial type)!7?).
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RAEGIIC B v Tk, REES o NP % I X 5 8 #H R KEWR, kU@
BEH 2 ERI L L 24 MCA M1 o B) IR 5 4 2E# 10 X 2 K #H % % &
U, SMAXACE #FE #Z o ¥k c SAHZE L &, ¥ &, KIEH T
I ICA BIBHICHRERELHFEL 272, 5MAX ACE 28k % ¥ i
wedge L 27z ic, LA & M o M A #H2EM b L < kM
ZE e b, HEEBMACOERAMOFEALIMLENE Z L F 34,
B D trigger L A o 2 AREH IR ECTCE A, EH L L CEMNHE
BRI 2 o B2 L Cw 2z fEErsE LN B2, BME
a—FrR T ICA BHBEHREREIBRBMN A T -2 K2R L THh

b, fEHE%E B S intimal flap LR MEMN MK 2 5 % 3 5 K8 E 352 0
T, T SAHZ2E LB oLENEHBMRIKFT © C3 » 56 C5 i » 1F T
bRt RO REEN A AP o O KEEWNTH B, £72, C2
ICfEHE S FFTEE 3, ICARKB MM ERZL L MCA M1 P %E o %2 [H i< &
MR AZAEALALZZEICEVIERR C2 oMHEIAEL 2 HEMELE L
bid 2, oAk ACA Al L&A O outlet R I LT H D,
T EEAOEADATEFME L MHL-ZREISEHBML 2R
W EERE T, EERIEREEZL RS,

W KmEREho M AR ICES - TCHAS 2P
B FHICHEIMAP»PBRENER 2O ITHL 2ICI LT WVE WV,
mES WRHBAHBHRKBEoFHEM L EEANoFE AR IEBFKECTDH
2L, /hEs "Wy FAFEOREE L T, EFAOEAFRI
FicE A ECcmMEHNELr LA T 2320, MEFTOWA L D
AR INnNs. SAHICEWT, 22 ClEMMEHEZ o H MW

BRI 6RHEUNICE S, ZoMBIMMERY 2HEZ 2 XE L oR
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H DY B o, WHETIE DSAEEBEBOMBESL =2 v P 7 X b2 L

L, dAoE AR - EEDSMUATICKLTREAPIL TS EEZDL

N

n, MEHRZHToHMEFBEA L T A gEME»DH 5. ICA EEEICs
WITRBEOMEITHFIAEL & v, tandem lesion @ 5 b 1T 3 % ¥ W
CHRERT AR 30 CId, MEEo RN ZF E L, MIMLE &K K
KR ICERE L 72 slow injection 21T 59 X% TH 5. Ffic KIE fl ©

X O W FHN N HE B P % GE (internal carotid artery stenosis:

(@)

ICS)zH 3 208 <Tld, A7 —F7 Al A XD ICS & fif & o [ 2 B
HER A @ECEEL, EACEEITRNEZTDH 5.,

Hom i of 4 2 AR BT, kMR CHHM T Oz L 7~
BmE*MHEST2Z2 2L ETHY, BEMICEK S trapping 3 L <
FMmME NBEICK S IT, 2 wid 2 bic bypass A L 723 0
BEMEEZL NS Y. MEWKPK clipping ¥ wrapping ¥ entry
DM HEEETH Y P, HHME koM T trapping ® IT €% 3 &

FEx b0 5. LT k2 Wi &

S

A& CTHEAT T E 5 L w5 A
HBHY, KIEFMTH ITZA LRI CETLEZ., BRCED T 2
NE AT P 3K % # 5 72 D @Y & bypass O AP LE T L i ofE D
H B, KIERFICHE VT AcomA Z A L 72z & MCA ~ o Il it % 7%
B, K MCAM2 icmfeRXHFEEL, RE» RKHEL2AZEBL vzl

6 EfT L 7R o T2

[ f &
ICA C2 #f o PH%E K O B Ik J5 1 28 f2ic X 2 M BE 28 < 64 L, i I

BEimsplhic SAH 24 U272z, BHATFHEEHMIC IT ZEITL &
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ICA Mo 1 #lZz2HELAE. LT T 2HEBEHMBERERZMHES
tandem lesion T X, MEtoEE 2 EEL, Fic ICS 2 F T 2 JiE
BlcixMmmMEERECBLCIEANEZ P T %72 %,HE7%L injection %

TORE»D 2 L Ebhik.

(A1 2% MH & @ B R ]

FHERELOEZF 2B PAEMHRKE 2 v,
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Fig. 1 MRI on admission.

A, B: Diffusion weighted image (DWI) showed small acute
infarctions in the left middle cerebral artery (MCA) territory.

C, D: Left ICA was not visualized on MRA and distal M1 segment
of the left MCA was obstructed.

E, F: Carotid ultrasonography image of the left internal carotid
artery showed stenosis with high echoic plaque. Peak systolic
velocity was 2.3m/sec. There was no evidence of dissection in

cervical carotid artery.

Fig. 2 An automated image postprocessing system (RAPID) on
admission.

A: Diffusion weighted image (DWI) images overlaid with stroke
core identified using apparent diffusion coefficient threshold.
Estimated stroke core was 13 ml.

B: Tmax maps with green overlay for regions with abnormal flow
(Tmax > 6sec). Estimated volume of delayed flow was 170 ml.

Diffusion-perfusion mismatch ratio was 13.1.

Fig. 3 Pre- and intra-operative angiography.
A: Preoperative left carotid angiography showed severe stenosis of
internal carotid artery (ICA) at the level of its bifurcation.

B, C: Initial left ICA angiography after advancing Penumbra 5MAX
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ACE showed active bleeding into the subarachnoid space from C2
segment of the left ICA.

D: Conebeam CT during the procedure revealed leakage of contrast
medium and diffuse subarachnoid hemorrhage.

E, F: Three-dimensional angiography revealed irregular dilatation

at C1 and C2 segments of the left ICA which suspects the dissection.

Fig. 4 Post-operative angiography.

A-D: Leftinternal carotid artery (ICA) angiography demonstrated
the complete obliteration of C2 segment of the left ICA.

E, F: Collateral flow to the left middle cerebral artery via anterior
communicating artery was observed. A2 segment of the left anterior
cerebral artery and inferior trunk of the left middle cerebral artery

were obstructed due to thrombus migration.

Fig. 5 Follow-up MRI and angiography.

A, B: Post-operative day 1 diffusion weighted image showed
extensive hemispheric cerebral infarction of the left middle
cerebral artery (MCA) and anterior cerebral artery territory.

C: Post-operative day 14 left carotid angiography revealed the
obliteration of internal carotid artery (ICA). A2 segment of the left
anterior cerebral artery and inferior trunk of the left MCA were
obstructed same as post-operative DSA.

D, E: Collateral flow to the left MCA via anterior communicating
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artery was still observed.
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