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g K 8 {1k M @ Mg 91 B )k (brachiocephalic artery: BL F BCA)
PHZEME R A o M AT H & ¢, KEEMEOFR L H»DHEE T
FV b MmMEBNBEIEBLEINLD LR, TE TS VY,
ZD—J 7T, EBMED BCA S MPEE (acute embolic
occlusion of BCA: AEO-BCA)IZ xt 3 % i 17 & & i 1% 2 & 1
TELT, MENKBEZ B WM& EIN (endovascular
thrombectomy; EVT) OWMEF L IEEICH TH 5 ¥,

A B E 2 0%, AEO-BCA %t L T & 4R E &R BN
BEOWH o b LHEEFMOHO EVI 2 E i L, = ER”R%
AL bbb miElRELALE —fBlZK&BL7AZ. AEO-BCA @
EVIICBE L CRBICEDEFN THY XM BREZ N2 THE
T 5.
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APt R BLSE « & K 150 em, /A H 47 ke, £ 131/77mmHg (/£
ERcHE, A LTI ERNRE), IR\ 66/ - RE, (K
i 36. 7C. EakiH M T @k W aE & A i RICHE R 2o 7.
FEBROBERENHY, RAEKREOLELAEETAHZO N R
. ALEBEIREAETHROHMBIEIEF ICHB LY, A
FICEIWmENH - 2.

MAEFR  MikmECHRE R, DEXICTLEMB %2 »
& - B E OBHE MRI T 2Pk B A 28 B3 22 ) o 2 (Fig.
1A-B), EH# MRA TA W EHEB) IR (ICA) & K I 2~ 72 (5 5 K T 2
HY (Fig. 1C), CT7 ¥ A7 J7 7 4 —IZT BCALEAHMKRHA
i Jk (CcCA) & HSHB FTEIIR (SCA) BN LB TCOERE KRE
N A Btz (Fig. 1D, RH).

TR YRR, DM ESSR EFARBNEE & W&

L, YW Mikd 5 vid CCA L SCA o [F B8] BH (i T i %
frET D2 HETHoTDR, FADRFREHNRIBEHEZ ] A Y
Lk, T2 WEsERLE. EXBBHRKEHTOR
Wr s 7 — 7 A KD REBARER CTIX,BE KL% R~KE 7T 5 BCA
(NE&EHK 18mm) OEE KRB L H L O (Fig. 1E, XKEH). A
SCAIXZ BCAWTO &R (Fig.1F) Z & O CTHith & i - 7z
N, 4 CCAIXE K & BCA WM EE O M %2 @i L&®gEOD
WRBLEEZMLEVWRR L LM I T (Fig. 1F, R H). /& CCA
W T, MIREENRE®RB LT, AT KMKE KO KK E
&% LA RMENAIR (MCA) AU fTtEic#im s, &
MCA B #5 (M2) FTHERINL. T2k, A M2EME T
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OPAEN R S (Fig. 16, REH), @AiE O MRA Kk 5 K
WO U TCOELRETCOMMICAELD ZERENHEN ST,
FESCAER (L #hksa~> =y FBEIMLAZETHEGE)
TIX, EHEEFEIR (VA) 264 VA& & C (Fig. 1H, KH),
FOSCA A & (Fig. 11, KH), £A8E F#IkE MW B %
FREL T, REREMEMR I A KSR OB ED KR

viz (Fig. 1], REH). T bOo&ERMBER LY BCA, H M2,
FHREBHIRO = VoM ERL L L2 LE. MaErdht o X
—OEA, LELESMFE, BRHEABE, FALHHEL,

BB X AEO-BCAIZ X L CHEZEFWHNHH © EVT 2 &N L 7= .
o DREFRN D DO~NNY R &EHGIZ~/%T » 2000 H N7
BBl mME S 2B L, EVI B IZ X 512 3000 472 2 380

L, % IBEMEBXIC 1000 AT 2BBMNL .

& NBHRE : BlHATE2RE KL — 22 (12mm) Th 5
OPTIMO ® 10Fr/90cm (10F-OPTIMO ; Tokai Medical Products,
Aichi, Japan) Z W TH BCARNEZHZET 51T N L— 4
XM RESLT, BT ue s 7 va YiIRETHD EHE LR
¥, Carotid Guard Wire 0.014inch/300cm (CGW ; Medtronic
Corp, Santa Rosa, CA)Z 2 KA WD EMN 72T 7 ¥av&TF
E L., ETIFRMBEBARBLBEICT I KEH O CGV % M # T £ &
W% AHFNEB AR (ICA) (2D R B IRAN T ui S L— > &
L, WICH EBBAREBEICT2AKAH O CCWAEH VANICHED
FERAN THhRm ALV — v 2T 22 & THEMTe T 7 Vs
CEBEST L L LE. o7 e T v ary FICTHEEN
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MmAiebR EHEEREZ0HA LN DL BCAWNOOE K& Z B #L,
A CCAMl o> i #2 1X 10F-0PTIMO # M T @ W 5] Br 2% it <> 4 24 &) Ik
~OIMKEBE T, f SCAHM O MARITA VAL Ef TBE S
b TchEBmBARKEE O CGWE B4k EL, T2 05K
mEARO MM GO T, A EB&RHBETO over-the-wire #
A 7 @ 3F-Fogarty catheter (FC; Edwards Lifesciences,
Irvine, CA)ZHWEEREMNICTHMBEST 2 T EL L L.
WIZW AR ¥ —ERIICTERRBREBIIRAND 6Fr > — R %
10Fr & — A 2@ # L, 10F-0PTIMO & JB3 5F/125cm (Medikit,
Tokyo, Japan)% Radifocus ® 0.035/150cm (Terumo, Tokyo,
Japan) IZIBHRE L 72 A 5, BCAEMBIEIC JB3 O 2D =, &I
CGW Z BCA I #& & i & PN BE O B fE] 2 18 LA CCAW (Fig. 2A),
S HLIIITAHE ICANECED em SV — v 2k L (Fig.
2B). £ Z TCGW %7 » & — & L T 10F-OPTIMO % JB3 & & %
(Z BCAEBMICENICED THRRBEX T 5 L, BCAOE KM
A4 CCA(Fig. 2C, RKHI) & 4 SCA = AL#H (Fig. 2C, # K
) IS BE L T oL i ke By el KD AL E R E O A OF &
L, 4 CCA W ¥ £ T 1OF-0PTIMO & &\ T, [A i X L —
VIR T T Y a x ol EITHER L 10ccr ) U6 HFER
5l L 7= (Fig. 2D). EH&ZICKEOM#ENEII X (Fig. 2E),
A IKf (2 10F-0PTIMO ® »~ 7 77 &b backflow AR I ALz, CGW
DN — o H FETiHE®H 77~ 6Fr Export XP (Medtronic Corp,
Santa Rosa, CA)IT X 2 W5l #BML 7%, 10F-0PTIMO (T

Vo vk aBEEszn»iT7mIkEE T 6Fr Export XP 226 @ i 17
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MEXLZB 2V, CCANICEERBRI 2V L 2R L.
% Z C 1OF-OPTIMO o [A] # S b — > & UL A L, 45 &% 95 8 Bk 13 ~
DIMEATHEZICTH CCAROEKFM LR W L2 FMERL
7= (Fig. 2F). & & 1T CGW e N v — > & W fig L A 17 M o 88 =%
WiE®E 2 £ LAEZEZA (Fig., 26, ), A M2 EiTH oo
PAZE N Z b v (Fig. 2H, KRHI). L 2L, Z @B ZE LI AT O
ECCAER ChbE#RINTEY, EVI HICAE Ui T
(S SRR [ T R R 1 5 B I VAR v i N s o S [ RN U )
Jibd i B B B W) A A L 72 W AT MR R AT oo g N B E IS H D,
TUyXRAREOBZETOLENNKE R E O MR EEE >
Lo, A M2HEEOMBREREMITEML 20w &
LTz

T T — T Vv ERWTEHVAEZER L, & VA, IHIE &)k,

EHRMEBRICER R 2B LE. 0B, AKX
B AR I A R EBAR 2O O ML BBARAZ KRB L CTEF
SR TWi7=. ®IZ 10F-0PTIMO % 45 SCA @ #t B @ Ik 40 Ik UL iw £
THED, T OHEAN OIEFR I TH SCA O W & 8 Wk 4 I B #if T 0
PAZE L2 W L7 (Fig. 3A, KH).

CORATHEBESNBELE LDBRLENBEICHEZ2ZEL
. A EBEIREZGBE LY A R A Y — 710 CTHER P
fil £ T 3F-FC % # & (Fig. 3B, &K BH), M R EM %2 2 [0 %
L. Z0o/E, KREoOMm&NENR S (Fig. 3C), 4 SCA &
FREBHIRIZERICHM®E &7 (Fig. 3D). M FH P2
10F-O0PTIMO @ [Fl #h N v — » YLk § 5 2 &2 L v (Fig. 3B,
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S

S HI), SF-FCH#f AW IZA SCAW O MM N A VARIZHK AT 5
e EBIE L. WICUBHE LV 3F-FC 2 AL KHM % &
I oL, hEBETHIROMEL FEHLOEE AR’ D o 2 12
D, WEBANBNEICIZ I T —TMiITHEMNEZBML -,
O e i A A B E S LB AR GIBH &2 R S L 72, f5 SCA 2
boERICThH EIEBENR OB AF % R L7z (Fig. 3E).
CORRTEHICAO FHBENG 2KMU L2 E L TWik.
BHRLULEZA ICAERICTAHM IZHELLEZEE TH - 2, 4
EEEETES AT FEHEEZ2K T L.
B R ARE c FERIIINEZ X VEAL, TOBLERLLN o
7. WE R OB MRI TIXARBKE L ARBEERTAHE O /N
@ E Bk & (Fig. 4A, B), BHIB MRA TiX A M2 EAT & o R
RtEDE B KRB EHE D (Fig, 4C0). WMEZ ML O~ Y v

PR 2k L2 & 2 A (10000~ 14000 AL/ H), % 598
HoOIEEH MRI TEfE o inixsze< (Fig. 4D, E), FH &S

MRA TIE A M2 OE BT EFIILL Tz (Fig. 4F). D&
B CLOEANLBRI R DR MIERRELAR LD
W, HLIWRAICY—7 7V URACEREL, B 129 B IC#%
BEZR BEERELE. EBR LFEHO CTT VX427 T 7 4 —

TEHEAHHE»O LA Lk o &) kIR EZ%»o 7.

- -
AEO-BCAIZ O W CIxHEBM AKNIEFICHE TH Y Y, EVT
i U 72 B R 4L IE Chisci EB OHREDHTH S 2. [F#H
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Tk, 45 BCA, /£ CCA, /& SCA ® %R EMKRIEIC LV U E M
P TRIMEMERSSZEL WD HlCx L, mEHIK, A4 &
BB Ak 2 3 A& sFHE SRR ISR EH %2 L7 kT, FC
AW TIEXRLEREL, 22BFR@BERGRTHEIEGEL T
W7z . AEO-BCA O ipRiEO BN & L Tix, AHEBEKEL I
HRIBHR 2N o 22, i E TP &P um I E ML 2 mie o REIC X
%, A CCA Ml o i ZE A& JiE 2 A SCA il © k% 8 Bk € #& JE 28 f@ 1R &
7o, 8 EIZIT BCA DI EEKRMEMAEICER LA S E RO
R F OHRE S B P, KRB TH EVT AT O BB CTREIC, M|IE
oA N2 ERIE EEEEOFMEBIRERIEZAE L TV
W, %HEAZER L. AEO-BCA DARMHBE S LTIk, HiE
F i & EVT, MiEOFHAFIRNN BN L. BHiEFIHN & LTI
B Mo o5 28 & B 2%, A VAl X VSRR T SCA O FEMRILFHEM
CHREECTCH LD, BT T s v a ikl LTOA CCALER
SCAOARMEMNE L bIC, MAeREELELTO EVT ©F0FH,
T /2B Chisci ES VR ERE L 724 SHB) AR > I & 4 F i 8
AR OEIBEER 25 D FC 2 Wi iT T 7 —F BN BLELERD.
EL,ZOHEATHLAVADOD T T 7 v a VIEAFTETH D .
BCA @ @y IR i Ak M P22 9 2 1% LTIk, &5 CCADOARMEH T
TEMTYr T 7 vary Lk hbET, BEZH» OHITHET 7o
—FECTAT Y POFHME R RN Z EE L 726l oWmEN b D
Dokl L, AEEOrLOWITHT T a—F I kD EVT TIX,
REMEPNRESSCFEMOLEST L2 LICR DD, AHTIE, AT
MW iTHoT7Tr 7o -T2 MAADLEDL L THARBMEHR %
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HEBmBARICERFE L 7=

By R A AL O BCAPHZEIEC R T 2IHTHT e —FIT &5
i & NG O WS B ITHR S5 Y, AEO-BCA IZxt 9 % JA
ITHET 7 —F KD EVT O &EIE, ex B ML @M T
X722 72> 72. AEO-BCABI D EATHE T v —F I K 5 EVI IZ B T
HHESRELTCIE, B e T 7 varvigstbic, 47
YINT =T AVHNERBETOERLBEDOREENZET LN D.
ARF TIE,BIHICDOWTIHE,2 A8 CCW DI S — 2 %4 ICA
NEHVANTRKMIERERT 2R M T2 T 7 va v iEEZFELT
Wiz e P 2E 5 &2 de B IR AE AL Pk BCA P OZE M A 89 il @
MENBEROBRF TIX, 7u 727 va T N4 AL TYH M
LT 1B (2%) &8 CTh o 7= "V, AEO-BCA #l TIX, @
MREEALPERZF LD bEMEREZELCLLT LS, BN T 7 &
2 VIEHAEEZOND. KAl EITEL Y, & CCA LA SCA
Do RAAFEL TS, TRbbHAENBAEMBIZRFE L T
WD BN RAE AL BCABIZEBI I B W, A LEAREHBE T2 A0
EA T T 7 va T AN REHRICAEAEVAICEE LR ET
AT PR A2 R L@ BT 20 7, &5 CCA & A SCA D 4yl
ool BCAEBRMEMHEF I, BEMERELIC e T 7 Vg v

TFTNRA A BB IEIRICEMERZAECDSMEHRMENK D . E
B, A T% BCAE KM DOFEHEZ CGWIZ THEI®E L -E Z If
Bl r2EMEREEFLE. 2L, Kl E, FIi

A E RIRLEZEZA, BCAWOM BB ERIT, CGWE@E
X A MR TIT A<, 10F-0PTIMO 4¢ & 25 BCA N T ifi £
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LB LI bDTHDL I ERHPALE. Z 0T H
Tk, EVWICb A ICA TOENMNMT T 7 ¥ a L
BlCALCREREZYD, R ITAH CCARNICE T TEBY, S5 IICEA
SCAENMIZCEH: Liomiedb A VAILKAT DL ERRho Ttz
HDERETEGL. —FH, ERMAAOREEIZO W TIHE, MR
EHERR ALY 2 M v T 10F OPTIMO N IER H & 4 b i 8 Ik & | 1
TEVI 28275 TETH- . FEICIE, BE KM &3 8 E s
DHEAIV T THHESHA CCAELERSCAICEBE L TL X -7,
FH CCANDMmMIEIZT DWW TIEA ICAKN® COW L u N — v & f
CCA N @ 10F OPTIMO [ #fN/v— > DR KJEE T <o H F %5l
firlc CTHN T&E /2. 2o FEiT®Ea ko &N ife ok EiEe
LTlEicbmEINLTNDE Y,

T AR, N BB IR o ZE A E 0 B Uk B8 Ak P P O2E o0 EVT T, oD E
MmEsEEFMBHNBO NS 7V > FMIATHEMNOA B ERN
W S C& CEBY, European Society of Cardiology @ F
BmiTHEROT A FT 4 THRIMAITHBERSDEE ST
WD Y AEO-BCA XM AR R L AEBR SR OB A EE o R E L vz,
EVI W25 W T, MBEHOEMEMTOWRA -T2 5 H
EIIHKLAT D 5.

&

oM

AEO-BCA Ic x4+ %5 EVT X, RHE LS KEFELBEIETDH
DN, BT —TINVAELY) RELhEoMEEZRET S L IX
B Th, T oE 7T s 7 g U iELHEENY ST
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WL T D, W BT R & B BR & s R o B R
Wl Cofffal - i oH#Ee b, BEFHROIMN®LAT
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Fig. 1. Preprocedural MRI/MRA, CTA, and angiograms.
Diffusion-weighted magnetic resonance image (DWI) displays
normal finding (A, B). MR angiogram (C) shows mild
attenuation of signal intensity of the right internal carotid artery.
3D-CT angiogram (D) demonstrates defect of contrast material at
the brachiocephalic artery (arrow). Angiograms of aorta (E)
and brachiocephalic artery (F) reveal near occlusion of the
brachiocephalic artery (arrows) due to cardiogenic embolism
accompanied by oozing of contrast material to the ipsilateral
common carotid artery. Angiogram of left carotid artery (G)
displays retrograde filling into right M2 branch via the
leptomeningeal anastomosis of the right anterior cerebral artery
(arrow heads), which indicates existence of occlusion of the
right proximal M2 segment. Angiograms of left subclavian
artery (H, I, and J) demonstrates retrograde flow over the union
to the right vertebral artery (H, arrow) which fills into the right
subclavian artery (I, arrow) to the axillary artery, at distal

segment of which embolic occlusion is disclosed (J, arrowheads).

Fig. 2. Angiograms during and after endovascular
thrombectomy for brachiocephalic artery and right common
carotid artery.

The balloon-guide wire (Carotid Guard Wire: CGW) is carefully

advanced to the cervical segment of the right internal carotid
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artery (ICA; A, arrow) across the occluded site of the
brachiocephalic artery (BCA) and inflating the distal balloon of
the CGW at the cervical ICA (B, arrow). Immediately after
deployment of the balloon, angiography at the proximal portion
of the BCA (C) is performed, which demonstrates migration of
the crushed clots into both right common carotid artery (CCA;
large arrow) and right subclavian artery (small arrow). The clot
occluding the right CCA is attempted to be retrieved by forced
suction with 10cc syringe via inner lumen of the 10Fr
balloon-guide catheter under inflation of the both balloons in the
ICA and CCA (D), resulting in successful retrieval of the clots
(E) and complete recanalization of the CCA under inflation of
the distal balloon of the CGW (F). Cerebral angiograms
immediately after deflation of the balloon (G and H) reveal
occlusion of the superior branch of the right M2 (H, arrow),
which is already present before initiation of the thrombectomy
procedure. Figure G is anterior-posterior, H is lateral view,

respectively.

Fig. 3. Angiograms during endovascular thrombectomy for
right subclavian artery and brachial artery.

Angiograms of the right subclavian artery (SCA) shows
occlusion of distal SCA (A, arrow). During inflation of the

coaxial balloon of the 10Fr balloon-guide catheter (B, arrow) for

15
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prevention of clot migration to the ipsilateral vertebral artery,
thrombectomy with inflated balloon of the Fogarty catheter (B,
arrowhead) via brachial artery is attempted by cardiologist and
cardiovascular surgeon, resulting in successful retrieval of both
clots in distal SCA and axillary artery(C) and complete
recanalization of both arteries (D). Then, additional
endovascular revascularization for the distal segment of the
ipsilateral brachial artery is performed by cardiologist, resulting
in complete recanalization of the distal arteries, and the
puncture site of the brachial artery is sutured surgically by
cardiovascular surgeon, patency of which after operation is

confirmed by angiography performed from proximal site (E).

Fig. 4. MRI/MRA performed on the following day (A to C) and
five days (D to F) after the procedure.

Diffusion-weighted images demonstrate high intensity signal
spots at the insular cortex (A) and deep white matter (B) in the
right hemisphere, which are unchanging during follow-up period
(D and E, respectively). MR angiogram on the following day
shows signal defect in the superior trunk of the right M2 (C,
arrow), and angiogram on the five days after the procedure

displays normal signal in the same segment (F, arrow).
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