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A case of one-stage treatment for coronary artery-carotid artery-innominate artery stenoses by

surgical exposure and direct puncture of a femoral artery graft
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Objective
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Case Presentations
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SHEENARIF A SCFHENRIR A DR E A 53 AEHIX Peripheral arterial disease (PAD) &

HFLTODZLELEL WTFNOREZIGR T 556 ThEH MR L L U O BRIk

MR DF BRI D0 ASHD 12, K2, PAD I L CANLE 777 M vz

INAIRZITDIMTIOITCWDIGE . F D% O MAE NIBE ORI KB EIARE R To 7 7'

—FNBWNEEL 72 T a—F )L — OB EINNE D, FERERENRULA A DT 7 o —F D

TiiEE L T LB IREE o EIIRE 5 H L COEEZERNED R S STV TOD03, FEFIZE -

TIENLDT T u—F bW 63D ZOBRITIZT T7 MRRICE DT 7 e —F /L —h

R EB LS D250,

PERZHCRBRENIRS Z 7 M ZEAII L THT D VB R DL VISV TOBE T EUR SN D

A5 ZHETORE TEREANCT T7 MERIZEATO ATFERIEILZL TOLBINEE

A E TS, FEITITTNOEDHE TIFELE SO EIS T 2R H S ME B IR T L

G, TR, 777 MAGRE DBERIERG OHEA AL TEY, AT TONITHIDOT 7+

AN —PEBIRTHZENZ N V5T EFER R LM HRDEE 2 B L/ NIBITO

757 NOAEHEE I XA I PIE R DRI IIEF 2D 7 ¥,

A, Bex i3 EBEEIRT 7 0 —F R #7221 2H81F 5D Aorto—femoral bypass graft @
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e BEDRAN IR SR HAE MR Ze 28TV B IE . A AT R BISITE  PAD, A~

LEFEROUE , MERREAR O B PAZEAE , 22 N BBIIRIRARE | BESRBIIRICAE | 2284 H FEbfk

BAZESE, PHZEMEENIRAE(LIEIC XL TIE 25 4EFiC Dacron graft (InterVascular; La Ciotat,

France) THEEKEIIR-—AHa RERENAR A S AP A3, 22 4ERITIC Dacron graft (Hemashield;

Boston Scientific, Boston, Massachusetts, USA) T KEIIR—ZE R R BRENR A2 XA f723

MEATSITND, NZEPEITH L TIE 11 FRNSHEFE AT MBS, 4 AR

(STEBWR A SZAF DTN TN D, ZESE FEIIRFAZEIEIL 11 FRICAT > MEED

PRI DIVIZN LI KDY | P/ iR 2 7 (FAE Y Loae R 7L b)) ERERRIFHESS

B I 2 D N iR il L CREEB B 22 S TV,
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intervention (PCI) (ZLDBIBENMRTISINTZ, ZIVE CTOEERIOIMAE SRS S 8)
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UCIME IR L TIThL T, 2Bl PCl T @ik Bl LA I fefr 7o Ui,
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R EDFRHERRZFHET 5772,

ABERFBUE : BR8ds o M E R A PAZEIE IS LD IR T DY, BB 72 8 5 0k

RIEEITED IR -T,
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FE N FBIRE AR BT A% -

FHENk—o— i, ENFEIR peak systolic velocity (PSV) 498.6¢cm/sec & EfE T

NASCET 85.1% D325 38 1=, 7T — 71— ai S Bla L 2380 7=, 3 HFaid £ N FEER

PSV % 285.6cm/sec THY, FIAZRRAZDOHEIT RO BTz, A NFEBRICH B2 pka2iX
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U PETBIRE AT .01 I RIE O A RALAS 0 B, BT OB B 17 R

WITRRD o7z,
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KENREERD Magnetic resonance angiography (MRA) C. 5 4FEFij& bhigi 95 L paga®h Rk
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b7z (Figure 1A,B), RENRCTATHBEsHENREAZZIL 85% Th o7, BisaEh kL

BRI A IRAL S Rbd, E- A8 T EIRITE G CRAZEL Tz (Figure 1C,D),
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2B),
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STy FTTTTNEMNDO BFEIMEZ BRI, TTT7h~D wire fHANIZRNE#E CH-7-, €

D=, 7T 7 M2l & H L, 6-0 Prolene % VT purse string suture Z72M7C, HH2

ZERINC D 9 french (Fr) > —A%fH AL7= (Figure 2C, Figure 3),

EPIERABAFHEICLD PCL 23T, B FATE (B7) O BERA TR L FEAITE HIPEA

Tk (Xience xpedition 3.5mm x 23mm (Abbott Vascular, llinois, USA) 23 E 3317, Fel

THNRRRRAN B RS 7 D352 CAS %1777, 9Fr Brite tip (Cordis, Miami, Florida, USA) Z#&

FHEN AR ~FHE L . FilterWire EZ (Boston Scientific, Natick, MA, USA) T lesion cross L7-

% . Jackal RX 3.0mm x 40mm (Kaneka. Medical Products, Osaka, Japan) CH#4E. Precise

9.0mm x 40mm (Cordis, Johnson & Johnson, Fremont, CA, USA) Zfe#Z3 & L, Jackal

RX 4.0mm x 30mm % TR IEELZ, i IR, IR EO BRSO T A7 ME &

%1247 7= intravascular ultrasound (IVUS) E{& F . A7 N7 7 —2722 135887 &1

JE72<# T L= (Figure 4),

BV TRBAENRA T MEE 21T, A _EBiEARS /NIBE M g2 L T cut down L,

6 Fr Shuttle guiding sheath (Cook Medical, Bloomington, Indiana, USA) Z¥& L7~ KA

INHD lesion cross DREETH 7270, FRfA>5 Radifocus 0.035 inch (Terumo, Japan)

+4Fr 717 —7/L"C lesion cross L, A RKERENRET pull through L7z, FEiENRICEHEL

72— VA £ ICA @ protection 247972812, pull throughl 7zRadifocusid_F i)

RIENLE A~ LE T LE R H -T2, KERMEI S ALT- 4Fr Z7—7 /L% pull through



L7~ Radifocus |ZiBHESE T EBiE CiFEL . Radifocus % _Eafln 632 Radifocus 0.035

inch stiff 300cm & RERMAINO AAL, EBEEIIRICEE E L 72 guiding sheath KRG IZICiR2

HiEL, BEERICEE L7~ guiding sheath 735, Carotid Guardwire PS (Medtronic,

Minneapolis, Minnesota, USA) % 4Fr catheter S[RIEMIZLTH ICA &5 VA IZFILEI

PHE LT E L. dual distal protection &L7= (Figure 4A,B), LA% DT AT AT KEMAID D7

iE|_7~9Fr Britetip (Cook Medical, Bloomington, Indiana, USA)/>GiEsD | Fe4253%4 Mustang

6.0mm x 40mm (Boston Scientific, Natick, Massachusetts, USA) THi¥LIEL7=# 12 Assurant

10mm x 30mm (Medtronic, Minneapolis, Minnesota, USA) Z¥4& L7~ (Figure 5C,D), &5 VA

@ Guardwire I3V E FIZEEL TV 24Fr catheterd»: D~ U IR O +43 72

irrigation={ T > 72 & |\ s e LAz PN L, 45 ICA @ Guardwire 35|77 —7 /L C

30ml DIMHEK 5% L Tl plaqgue 23722 EAFERRLTZZITEIN LTz, I D~/ <Y

BT HWTIE, A RERENIR~D > — RF B (2~ U 3000 AN 2§ efBh R S L—2

YERERTIC A~/ SU 4000 BN 2 BN E L7, CASTFERRTD ACT 1% 1738 THY, ~

5000 BN A B INEHE ., LAL1X1000 BT/ BRI OFHG i 1121 T 72, i D~V 3T

27NN —=RE LT, KEREIRY 7 M 2ERIIER D purse string suture ZFE25 L. i@ kcut

down FBIIHEE PHEHL 721 (CPAAIL AT T L7z, FATRERNT 7 W 24 43, (RIS

FIEIT 430mITH -7, WrERITHUML IRA] Al DN ARAEE, 771 AT hr S 60mg/ dayFFe

SR E RS U CTEBLTZ,



i UIEB U TR RS (MMT 3+/5) 238573870 | BEH MRI CA7 RITEASER H 0
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HNBIREATV N, Z DOBAEZEROILRIER DA IRD 220 o 72, ZERIENTIZ R T ML
Rl IR IBIE L T2, BV YT = ab 2TV, 78 FREBRELIE o S L
modified Rankin Scale 1, ADL (3 H YL THUAR iTREZRIRRE TIfF 2 22 H BIZUANEVHARIIC

HRBEL 7=,

B,

NLiAE (778 #8683 28& S NREEZTO% AT, 777 MR RWT
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ZENTET,

Wi E e & 3 7= 7 —7 VB TORIREIRYZ 7 MO ZERNZHDOWTOHREITL
<72\, AbuRahma SO TIE 11/95 (11.6%) FlICZHARBAHEN LI, 95 8 il
5cm LANO R T IET, MARVEMERIEZE L7 77 IR 1 i, BT —7 /L OfHE
21 B RGES 1 BITThoT, BELIZY—AIL 4-T Fr T, AR ZERIE 10-15 4[]

DR FEE LT T, Y, Cowling HOHETIX 8/65 (12.3%) 2RI S HF



JEN B, 3 BlIFALEZ SR T HLET 4 BlIIABYLE 2 242 BT E Tdh-

770 1 BNIT T MNEGZ T8 ZOEFNE 10 BT 3 BEIZRRISITCWAZENFIKE

EZHNTWD, BELFY—X(T4-11Fr > —2 (%L1% 5Fr 7> 6Fr) T. 1 BRI

cut down ZEEL7-LISMIRRZ BO727 77 MERINSN TS, IR T EOREEIT 22V 7, &

TP Gallagher HORETIZ, 7/123 (5.7%) BN ZERERAPHEDS A SIL, falfl 255 L7~ 7

TfES 5 B, TS 3 f, BAERMmAE 1 BICAECE (BEEHY), ELZY—

AVEHEHE) 6.3Fr (4-10.5Fr) T, 93.5% 2AAMFHEE Ik ZSh, ZofiZidik s B3 v

Bl 1 BlIAERIE EDM T TS P 2O 57 NERIlDE4 (Table 1) T

TR ZR R & HHE XD W ERE TR DT TN D03, a8 O RERENIRZEHINC L2 2RI &

OHED R (0.81-2.6% >'?) EHETALMEH CXRVEFETHL, o W T OHE

THIEMEER 90% LLESRREZHZZ7 MR O HFEE ThH, Rl A HHEZTS

729\, DIOINDIEBITIT o722 F 7 MEERIFEE O SR EE I Z D ELH2 2R L & P EH

(ZEDIEMITAMEEE 2D, ZRRIEDBIEIT ARG, ZRRIND 5 FRIZ7T7 MU

IR 2 TR L T2 5780 . REIZRRORBIZI TN E THLZLITEET RETHD

11)

ARIEF CTEZERILT=27 77 ME Dacron graft Tdh-oiz, ZERIEYT T 7 bOME L, IBEDHR

EDZLH ePTFE (RYTFTF7 /v FaxF L) Ay Dacron (RVZFL L FTLT7XL—kK) T

B, ZD 2 SOMBEDENZEDAPHEHBRIEIRSEITHLN YO, VY I7NOME
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CRFERAOHEL DOBIEIZHSOWCIIES LTI,

Graft age |ZOWTCIE, IEOHRETIIHLSTYH 10 FRERNIEESINZZ T 7 M|

SNTWD, SIEFIE 25 FRNTHEE LI TT7 N Cho7oms, LRICEHEZR], AT 5

TEMNTE WIHLHYARY, Dacron 777 hOLALITHOWTOHE L 1980 FACIZEEAZR

WFFE NIV TCUARRIL FEE FAT2b DTV, ZOHE Tl 3 FELL EOFIE T Dacron 7

FTT7RD 3% ([TEVEICLAIERHA PR bt E NS P, 19904E LIk Ic il S = 7'T

7 NI APER [ _EL TWDESILDMN, 1990 LIRS D777 ST FIEW) & BB RS D3

EITHY | FHCRBEICZ W ESNDTEnD W SEGIL 7T 7 MRRIE O KR8

%“%63:%‘%’6&)50

AJEBITIX 9Fr EIREERDY— A% W=D, Bl a2 we S 22 L TR & FHE

IXE U7 ho Tz, ISR — A v —AKERFD activated clotting time (ACT). #3777k

ZERIE S OFE L BIE 3 DM AN o 7oL T DMERDHY V| v — AP A XL A REZRIRD /NS

REThDH, AIEFICREBEFRI IR AT MEEICBWTHV Assurant X 6Fr o — A% s

720DT 6Fr LV hTaL 7 v — R HWAERIRES & 2 537203, FEHICZ 7 MR C

D a— LRGBS AT VN Ta L 7 — A TR T DI DN EE LN E R au T — A

R LT, A0 761X 8Fr AT 4 T T —T NHMEHFIRETH LN, T —T /LND

UL AN EABEME DR FAE % 9Fr 0L J o —RA 9Fr HAT ALV AT N F T,

FAZ B5Fr 2 6Fr ¥ —AZE RIS T MIREL  ShFE %@ T O T 1k E21T > 7
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IR B R RIRENREEH 2 U7 R & HLiR U TR & OHE O M BLRICH B 22 38T

LhEND Y, it T, 6Fr L —ARRE ETTHIUTY T 7 bR 2R R & F =8 AR I T

BOHEE SR ATREMEL RIRE LD,

AJEGI TIT S T2 LD IR R D AR N D — IR A& IR IS, FEDME 55

FERRMEE PHEY A7 2 IS5 — K 720155, CAS (TINZ T—HRIIZHIOMZE M 4& o 1.

BERIRRZAT o712 69 BIOHE TILEAM I LS FHED HELRIT 3 1 (4.4%) &72<,

BB ORAR A A “ IR T D X0 R B LT I A B L ISR TE 5720

HREENTWS W £/, CAS & PCl 22— AT o7 BEL B A T - RE L A LL i LT

AR CIL, 2R H S major cardiac event DHEIRICH BEZEIZALN TRV P 260

HEDRT IO, BENRE & 3D T AR BT O A 28 (292 — WIRDZ2 i TR IR

RE MM & OFEZ A BITHE 09D Tl AIEBI DO IHICT 78 20 — MR S HIE R T

(IAFL LD L — IR A EEL Vb LR,

WaeEEN R AT MY E I IZI8V VT, Protection 282 T8 8 OB IS OHEIT

2-2.6% IELHEEND 97, ZOBPHEV A RSB 572010, ZHE TR 4 72

protection {ENHREZI TS, AJERFID IS Bl 5 dual protection &2 57550,

KIEB{IZS dual protection & 92471, ITAIIZ subclavian steal NFAHILTWDGEITIE

fgHEhIRE A S E S S VA OIMLFRITUIEO<IEZEMNINEITIZL /2N EDE 235 VA D

protect (IATH7RUNTTik, MEENRA IE 28 H L CUATIEICBIHENIRICT 7 n—F L, M3
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FRIZEAR FIc7Z7 7 LT protection &4 25 1ERETHS B9, FIoFLFo- s T

VEEBNTIECTINDHD protection IEDNBEIRSNTWDDNHIREE 2 HND, AREFITIE

BELRT T S A AR E il L 7= 2 e kD MRS OHEA R LT ATREME S m< . FEN

M2 %0y ARFERMED A IHEY A7 IZIT TR NS ETH D,

=h .
Fllll:l

ANTLIAE 777 M BRI 556 Th  AARHRER oo L CEBEZRIL, Z2RENTRES

PHSHZ AU ZRRES & OHE DY AT 2 U TR 2T A D TREME &<, 77 B AL — i

RS Tl S L Th B LB 2 DAL

FIZAE R DB :

AP T, REREE B IO H 2 B AVFIERAE B3R,
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Table 1.

* A clamp was used in 5 (4.1%), and Perclose (Possis Medical, Minneapolis, Minnesota) in 3

(2.4%). One required planned surgical removal of an intra—aortic balloon pump placed.

Figure 1.

A, B: Magnetic resonance angiography shows innominate artery stenosis progression over 5

years. Progressive left carotid artery stenosis is also shown. Left subclavian artery is occluded

just above its origin.

C: Computed tomography angiography shows a severe stenotic lesion with mild calcification in

innominate artery, and left subclavian artery occlusion.

D: Multi planar reconstruction is used to measure the diameter and length of the stenotic area

of the innominate artery to choose the appropriate stent.

Figure 2.

A: Computed tomography angiography shows a patent aorto—bifemoral bypass graft without

stenosis or aneurysm.

B: Multi planar reconstruction shows the patent right aorto—femoral bypass graft, and common

femoral artery occlusion. Mild calcification near the suture site is also seen focally.
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C: Nine french sheath is directly inserted into the bypass graft through a surgically exposed

bypass graft via a small skin incision.

Figure 3.

Aorto—femoral bypass graft is punctured after placement of a purse-string suture at the

puncture site.

Figure 4.

A, B: Frontal and lateral view of the baseline carotid angiogram shows a pre—CAS stenosis of

82% by NASCET criteria.

C: Lateral view of the post—CAS angiogram shows improvement of the stenosis.

Figure 5.

A, B: Arch aortogram shows 84% stenosis of the innominate artery by NASCET criteria. The

Guardwire is advanced from the guide catheter through the right brachial artery to internal

carotid and vertebral arteries separately. Then both Guardwire is inflated to occlude flow

before the stent is deployed.

C: Balloon angioplasty and stent placement of innominate artery is performed with dual distal
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protection.

D: Post—angioplasty arch aortogram shows dilatation of the innominate artery.



Table 1. Summary of reports regarding endovascular procedure by graft puncture

Sheath
Graft age Graft
Author Year N ) size Complications ~ Puncture/hemostasis
(Mean)  material

(mean)
. 1M-14Y

AbuRahma? 1992 95 Teflon 4-7 Fr 11.6% NA
(51M)

Cowling® 1996 65 NA Dacron  4-11 Fr 12.3% 1: surgical cut-down.

. 4D-10.3Y 4-10.5 8: hemostasis without

Gallagher” 2005 123 NA 5.7% )

(30M) (6.3) Fr manual compression.*

M: month/months, Y: years, Fr: French, NA: not available
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