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Title:

Transfemoral carotid artery stenting using proximal balloon protection for
patients with severe elongation of the aortic arch

- The method of inner-catheter exchange with the balloon guide catheter

anchored: “BGA Exchange” method-

Abstract

Objective: Anatomical factors such as aortic arch elongation or angulation
associated with elderly patients with arteriosclerotic change often make it
difficult to perform carotid artery stenting (CAS) via the transfemoral
approach under proximal balloon protection (PBP). We report a novel
technique of transfemoral CAS using the inner catheter exchange method for a
patient with a type Il aortic arch.

Case presentation: A 78-year-old man presented with a symptomatic left
carotid artery stenosis. A balloon guide catheter (BGC) was needed for the
PBP via the transfemoral approach. First, the modified Simmons-shaped inner
catheter could not follow the half-stiff long guidewire to the external carotid
artery (ECA) by the co-axial method. Therefore, the inner catheter was safely
exchanged with the flexible JB2 catheter with the balloon of the BGC fully
inflated on the way to the left common carotid artery (CCA). Over the
half-stiff long guidewire and with the JB2 catheter advanced into the distal
portion of the left ECA beforehand, the BGC was successfully navigated into

the left CCA below the bifurcation. Further procedures were performed
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without any complications.
Conclusion: This technique might be useful in patients at high risk of
distal thromboembolic complications in transfemoral CAS with

severe elongation of the aortic arch.

HARGEZ A L

Type I aortic arch IZX T 2R KBEIRT 72 —F TOHEIRA T
FREEWN: LAV = AT 0 T T — T ViEEE

- The method of inner-catheter exchange with the balloon guide catheter

anchored: “BGA Exchange” method-

25

[FA] RRIRT 7o —FRNINEEL S5 KBRS IEIR: Type I
aortic arch IZXKT2H L WA T 4 T T =T NVFEEBELERBITT 5,
[JEBI] 78 m B M. JE ML O 72 3 8 ik & %2 7 A 12 % L T, proximal
balloon protection (PBP) T ® CAS Z&tWj L 7=, mAEO L X0 T
— TN EECALV— B AT 4T h T — T (BGC) % # % 8 IRk T {7
FThRESEZ, KRIC balloon ik RILFELLZKET, A F—H T —
TOAEBREOE W JB2 17 — T )L~ L BGC % 28 8) ik 4y ik #7 E
CHFBE L2, [KBwm] AFEERERRBRDEEZRA T H57 7o —F

W #EH 2 x L C. PBP F® transfemoral CAS # A[gE 2 L 7=,

i)
S EHESLHRMAFELCLIXILETANHFT 2 KBRS OER (arch
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elongation) *° bovine arch TI/Z. M RKBEART 72 —F TOHB R A T &~
N ¥ & i (carotid artery stenting :CAS) AW#ETH 5, P Zo k5 A
B, FAERBRT e —FREA SR P Y B o<
HMEBR~OFERNEF OGFE, T L TCEMERTHICORENEEESND Y
W)V — & A5 4> 7 7 —7 /v (Balloon guide catheter: BGC) % fiff
M L 7= Proximal balloon protection (PBP)73j& 4R S iz < W\ ¥ 72 & o fig vk
TREREI DD, FEAXTIAY— OO DD &0 B IR B 2
WL Y, Z L CHBMRZEME D O EOMBLERRE SN TVDER, 2
NSO FHITHEMET KA TR,

AR < X REAR D O & EIE R 2 A9 25 72 3 N 26 8k e kA2
L.PBPEZHWIERKMEN Y 72 —F O CAS 2L ENDOHEDITHATL
H7lo 7T, £OFH ( The method of inner-catheter exchange with the
balloon guide catheter anchored: BGA Exchange method) (2 2>W T#H & T

Do

JiE B 12 7~

78 WD BME . B KR AE O KA TNASCET 95 %o /2 2 0 2 B Ik & ok
7z AR S 7o MR IYE T 5 45 T3 e R Al EE (RS S0P BT oo i i
A Ao L, I 3 SPECTHE & C ik xh Ml 20 % o i L 3 X F % 7= L 7=,
AP BT IEENE o AT BN o @ i & 2 WF L 72, £ 72 Black Bloodik
CEDHHEMRITRETIZFE S (77 — 7 WEHALEHOE 5 1.06) T,
7T =7 OWEFEMEIT RN L, DA TEEERB RO
f ~ (ejection fraction: EF 35 %) Z#/m L7728, CEA/NA U A 7 & H

LCASZ MW L7, £7-3D-CTATIZWE FTir KEhko mdh & KEMRS D
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A IRAL & R 7=, Arch elongation® f2 & 1% | /2 CCARL 46 25 KB AR = NI &
— 7 DAKANL 2> B 4y I 4 % aortic arch type 1Y 27% % L 7=, (Fig. 1A, B)

THROLOFRIE, BRABERY Yo —F TOCASHARNEETH 5 2 & 2R
e L7z, L2 LASEGHIIERME O mERERE 2 A L Tz, distal
embolic protection device® i 2 i@ i FF (2 iz 2 A2 D U A 7 28 @&\ & ] b

L. RRKBEIRT 72 —F |2k 5PBPAZ EIRL 7=,

i & AR R
FHESHAIALZBE R LAV T75mg &7 AU »100mg ## 5L, B
ATk F CF A BB L=, BGCIZiX 8 Fr OPTIMO temporary occlusion
balloon (AT 4 ANV T X s>y, M), TLTCHFLEHA v F—7
T TSy v 7 PRIVESIEF IS <L AR R AV 5.5 Fr modified
Simmons JEWR VT —F L (SIB; AT 4 F v b, W) (Fig. 2) #EE{R L
7=, 45 KB @)k Catheter Introducer (Long Sheath), 8 Fr, 40 cm (X 7 ¢
Foobh, W) ZRELEL, 9 LT RBIRABIEICEDY SIB O ®
AWK OEREZRA DT, L LITA RIA Y =BT — 7TV ehmHh=
NICHE AL BIEEERSEE2EETry 72Kkl Lic, TORDREGE
HIRAGRHB T/ AF—N"=FT 7 =y 7%V T SIBDYELABRKE
EH L 72,

Fig. 3A-G IC FH D3¢ M % #2735, BGC M IPEIZ 0.035 inch 300 cm
v 7 A K7 A ¥ — (Radifocus Guidewire M standard type; 7 /&, ¥ &)
EIB2EWKRD A v —F 7T —F I/ (TEMPO™ BENTSON Il 5 Fr, 125 cm

SPECIAL, Cordis, Cardinal Health Inc ,Dublin, OH, USA) % ffi A L . >l ®
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FERIBEIRENMICHEE L=, (Fig. 3 A) A RUA Y —%%%L T IB2
Z i £ L., exchange (6 C SIB # R IGHEHIRICHFE L=, SIB =R
HIkOA/FIRH o ETHERLVYECABKREZER L, (Fig. 3 B) £®
Rz fefr LR THES REIRAN 2 L4T S &, /2 CCA 412 SIB &
ffi AL 72, (Fig. 3 C) Half-stiff 0.035inch300cm 2> 7 H A RU A ¥ —
(Radifocus Guidewire M half stiff type; 7 /L€, W )% ECA O + 4y =L £

# 7=, SIB (T traction & 2 1J > >, »3/b— % half-inflation L 724K &

®» BGC % SIB ¥ ® | & £ THE L=, N1k “Kite-flying” method)

(Fig. 3D &HI) & 51 balloon Z# fix KLk & ¥ T BGC # [ E L 7
IRRET, SIBZEAMICHEST L2 &aelAl, LirL SIBREYE
. W2 BGC 2% kickback L ¥ A7 AR MNIEE Lo iz,

FORDBREEOEBNA V=T =T A ~ORBERK LT, D
F 4+ (The method of inner catheter exchange with the balloon guide catheter
anchored: BGA Exchange method) DO iEM % UL T2 x93, BGC O iE&k % [
STZHITBEGCONRN NV =V R RILFE LI, n v 7 A FUA Y =2 L
TBGCAIENDS SIBAZEEICHKE L=, (Fig. 3E £HKE) & IZ exchange
HETIB2 &AL, ECAENMETHELL, (Fig. 3 F KH) &KKlZ~
N— IR AR L, BGC 2B EAREMICHE L 272, (Fig. 3G &
H) AN —UPHERRIZ3I N TH o,

Z LI I1L double balloon protection @ CAS % fiifT L 7=, PBP FIZ
Carotid Guardwire/ PercuSurge 300 cm (Covidien, Minneapolis, MN, USA)
WA mm S, ANSEBIRICH S L7z, distal balloon protection % iE /I
L . A ¥58E 1T Sterling™ Monorail™ Balloon Catheter 3.0 mm-40 mm

(Boston Scientific, Marlborough, MA, USA), A 7 ¥ bk IX Protege™ RX
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Carotid Stent System, Tapered 8/ 6 mm-40 mm (Medtronic, Dublin, Ireland).
% L T# P8k 1X Sterling 4.0 mm-30 mm (Boston Scientific) %z H L 7=,
itz O M ERE(Fig. 4B) T A RILEN 2 b, AHFERS FHEEK
T UL, (2FEFFME 1K 550 HRifliwER KR 18 45, heparin A
# 5 & 5000 HL{Z, ACT & 310 ) 1ifE A © DWI TIEH Bl i 5

ODtHfﬁii’mu&)ifﬁ") 71:_0

% %

“ BGA Exchange” method X, #& KRB AR 7 7" v — F 25 K # 72 K &) Ik = Bk
AT DHBARKAEFREICx L, PBPF TOCASFHORINITH G Lz,
PEA OHED T, BEME OB A5 TIT KBRE % £ T o B
RWZENFHEREDO TR FThH -7, AJEH TIT/AECCAoorificenr b
REIR D OTE R E TOKFEEHES K < ZECCAN REVIR = DARAL 2> & IR
WA E T L TWiz, X5 (Ztype I aortic arch& A KL xE A& OF L. &
KIBERT 7o —F BRNETHL2MAFHRHLERAL TV, TO
OIS ERETLOIHA T 4 T T =TV EFET LH-HD “BGA

Exchange “ method % Z L 7=,

KFED 2 OORBIZ, 1LEROELRZ 2BEHOA T —DT —T V%
fEHLZZE, ZLT2BGCE2FET IMICEENA VY- IRk ET
ZETh B,

1. BRORELS B D 2MBEOA T =T =T Va2 ZHITHENZT
T, BGC Z2LABILHFEET LN TEL, EFmWnwyr vy 7 MillE%ZF T

% modified Simmons JE4k @ SIB & ECA =N £ THi A L 7= half-stiff =7
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THART A Y —%HZ L T.BGCIZTREIRD & /&£ CCA &4 A 72 7 Ji ith
ZBRDLDIENTE T, Y 7 FAIED AR+ 572 Simmons JEIR T 7 — 7
VT, mo BB RDNESICHE . A FU A ¥ =030l 8%
TLOTHAI, TOxm., SIB FRIREENBNTD, 4T =T —
TN RDOD LN DENMME ~OBREMEICRIT D, £ THREUMEZ MR
B2 ~A v F— A7 =7 /VEE L, BGC # i & 72 FHE) IR 20 I 15 T O {7 &
EFTHEET LN TE T,
2. BGC ¢ A YT =T =Tz ABEMLE~FETDIDIC, BEAV
— VRIS, £ TFE (“Kite-flying” method) Tid. i 2 3
# 5 X 9 e N L — > % half-inflation L BGC % SIB o & Tah#E L /=,
X 5 |Z”BGA Exchange” method Tl%. balloon % fx K4L3E L. BGC % £ #
F @)k 12 [E E (7anchoring”) L 7=, BGC ® X)L — U 4E#EX SIB ki £ B
BGC z L EMEE, KBRS~ AT LARERBET L L2,
FLBNTAR— b2 bbb LIB2% ECAEME CHEICHAT L LIC
HE L, AREIZ, BRKEBER T 7 o0 —F 28K # 72 aortic elongation %
BT HEH., TLTCAHERWT 7o —F R REELREAHBRBHLEICHLTH
MThHhndrIENRBEINT, £OM, BGC Z fff I L 7= stent-retriever | K
Lt ] AT R~ DI H b R TH D,
REFIIBCCOFHEPIZA v F =T =T NVORHE NV — 2 DM
EWHEE DO CAS LIFELRLIZBENPMP LD T, LTOEET & AN
FET 2. EFTA0F =7 =T V%2 ZHE T BGC 4 # 3 B ik = {ir
FTHETLHZ LA L TH D, #21E balloon Z #29k & T BGC % [
iE (anchoring) L 72 4K #& T, Simmons IRV 7 — 7 L% ECA ~GHEHE 5

e ERABDRETH D, R AR TIX BGC DN b— LR K[ &
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RAHNSEREMHICT S, RBEHBIKROEN KW A (12 mm Ll E)IZ
IZ. 7anchoring” N TX 72 W2 ERXH D, RIS O 5k M N8R WDGA
I 10X BGC 28 @ B (kinking”) L . N L — VERER T N A A 1@ N ¥ 7 Z
EndHDH, LT, 9 FroBGC #ERT LHHAITIL. 4 Fr ® Simmons
R BT —T Xk 6 Fr 7 — 7 v % H Wiz triple axial system
RN BGCOFBHIZAMMb LR, KFEHZEIT TS 2WVREIT, v F
VAR EER TE RN E . SIB i ac R HBRAY QICHE TE R
Wi AL & L T stiff-type % 72 1% half stiff-type @ 0.035inch 7 A NV A ¥
—ZHAHBRETHFETERVWEAE TH D, AR S E B IR LML
b2 R LT REBIRSATOARAMERDT =T VEEITZZ L OA HIEZ
bbbt —o0FHREIELLP kT IR AOAE TV a v E
FIZAND ZERFHEHEIO - LD,

=h
EIIJI:I

HEZLZRBIRSERZ2HT2HHIIRIEREZICHL T, BREB#SIRT 7
g—FIZXKY, PBP T CAS # &2 IZHi{T T/, BGC X PBP Ik %
AL T T TiEae<, 7727 ARBERIFE~DO T — T )VikEIZ

LIHEFICHAHTH - I,

ARG L THRR T REFR T RS FEMITHFAEL R,
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Figure legends

Figure 1

A: Maximum intensity projection (MIP) of 3D-CT angiography
showed tortuosity and prominent calcification of the descending

aorta.

B: Left anterior oblique view of CTA showed prominent
calcification of the left internal carotid artery and the origin of

the left common carotid artery presenting a type III aortic arch.

Figure 2
Tip of the 5.5 Fr Modified Simmons-shaped catheter (SIB; Medikit,

Co. Ltd., Tokyo)

Figure 3

Schematic drawing and fluoroscopic images of “ the method of inner-catheter
exchange with the balloon guide catheter anchored: BGA Exchange method”
A: 0.035-inch long guidewire and the JB2 catheter were advanced into the

contralateral left femoral artery.

11
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B: The JB2 catheter was exchanged with a modified Simmons-shaped “SIB”
catheter over the long guidewire. The SIB catheter was pulled back to the
union of the common iliac artery, and shaped into a “Simmons-angle.” (arrow)
C: The SIB catheter was advanced through the descending aorta with the
“Simmons-angle” maintained, and introduced into the origin of the common
carotid artery (CCA).

D: The half-stiff 0.035-inch long guidewire was inserted into the distal
portion of the external carotid artery (ECA). The Balloon guide catheter
(BGC) was advanced up to the level of the SIB catheter tip with the balloon
half inflated (the “Kite-flying” method). (arrow)

E: To prevent the BGC from slipping down, the tip of the balloon was fully
inflated and anchored to the left CCA. The SIB catheter was carefully
extracted from the lumen of the BGC. (dot-arrow)

F: Over the long half-stiff wire, the JB2 catheter was advanced into the distal
ECA. (arrow)

G: The BGC was positioned in the left common carotid artery below the

bifurcation with the balloon of the BGC deflated. (arrowhead)

Figure 4

A: Preoperative left common carotid angiogram (lateral view) showed 95%
stenosis of the left internal carotid artery (ICA).

B: Postoperative left common carotid angiogram (lateral view) showed

adequate dilatation of the left ICA.

12
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Fig.3 (continued)
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