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steal ZELTWIUL, PTA THFEDEIRL T 20 B~
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2D ENMET %o /N —2 % deflate L, AT~k
DIMEREZER LTV A2 &2 DO TIERL, M
W T RIRPHE LN TWIUIE T T 5,

B & LTI FENIRFZEIZR L T pull-through
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Figure 1 Complete total occlusion of left subclavian artery was successfully recanalized by
PTA/stenting using the pull-through technique.

[

Figure 2 PTA/stenting of left subclavian artery stenosis after CABG was performed via a trans-
brachial approach. Aspiration of the debris and blood through the guiding sheath immediately af-
ter balloon deflation prevented distal embolism.
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Figure 3 Deployment of the Palmaz Genesis under distal balloon protection resulted in a remarkable improvement of the
vertebral artery origin stenosis.
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aspiration catheter % protection balloon TE. T (23 T LK
W BRZ: L CTH D protection & fHERT 20 ZOEALD
AT ¥ MBI RR S 5 L) IHRERD E 720,
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BLRWHEHILTWwA, L22L dissection X recoil 72 &
TAT v NEESVLERY A, BT EIIREA 4
mm L EOB4E Palmaz genesis, 3 mm DL TN OBE 35
BIRADOAT > PEFEIRL T b, RIGHIORAE TIEA
7 ¥ N ORED 1~2 mm FEEEHE FEIIRICZEHMT A &
NHETLLESHY, /NIV—rOIRIEEL 228
SWoLN) ENEL, dog bone tRiZ7% > 7z THRIED
WA EATCHNOBRIC RS E912T %0 7V — 2% de-
flate 7% balloon catheter % B> L A7 > MASIIAE BEIZ F75
LTWAIZERFENDTHIXREL, aspiration catheter T
M %5 1%, protection = M9 4, ME R T4
BYPLRE AT ¥ FOBEEPRLNTHIUTK TS

REBIE LT B BRI 2210 LT distal
protection % I\ "C Palmaz genesis 4 & % 1T 72 EF % 12
=9 % (Fig. 3)o
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H7: <, Wholey 513 2%, Sixt HI3FFHe3 5 MHEFM &
BHEIZ o728 ELTBY, &fE L To~ 2%
JETIIEALARLWEEZ bND, TFE%E, HH
FE|Z DV T Brountzos H1E 0~16%, Wholey 513 0~
18%, Sixt 513 2% EHELTHY, 20% LT D740
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(1) $HE T BHARIRAE - PAZEICHGT B PTA/stenting DfEIRES
B T EIIRIEZE - PAZETIZE I HEFTBEIIRD protection
DUENED B % Subclavian steal phenomenon (2725 T
WAUZIRZE DS ST OIRFI D 20 B0 b 4 3 FEEE L
flow reversal 23T 5 &\ )LD H 505, HTEIIR
VNEATPED MR AT L 7212 I3 KA 2R 2 A A1) A
I B 72, 1OV — 2 OJIETFH T
T&E LA LIAME protection Z BEFI L7213 ) 2SR,
Protection & L ChHhILbILIZHEE BIIR DI % Percu-
surge 7 & DNV — » CTHESERT3 % H{52, transbra-
chial approach TH A 71 7Y — A% D PTA 7NV —
EHENT D EFERIAA T4 2 72— AL ) I S |
T 5D, I E VT B Y Rl SERE O KR
FEREREERL T\, 7572 0 HE B BIIREEAGERIC
S4 plaque shift 72 & CTHEBEIIROFZET 52N % A
7 ¥ N ERASELEERIZ 22> T jailing OIRFEIZ 7 2 FTRE
Wdbo GDETHHEBEIRNIEL T A FTA ¥ =%
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nique & W5 DD 97275, 414 I EBINR I CTH
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ALVl vbitTBY, K drug-eluting stent(DES)7¢
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CT&7zo FMFEIROIEM, AT T/NA A% A
OLZLENHEELRZ LS HY, protection X ITH T
PTA/stenting 25T T &7z, L LFFUIREERIC
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SHENIRER AR R LR TOEETH S, 72751
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DHHAT Y NORFENEEN S,

741



BUE TEIIR, AHEE BRI AL 09 B AT P

HETHIRRE - AR, FEEHIHEFBIRPEIC
Y H2MENEEDRREE

FTTIHRARZZ LI, $HE TEIRIFZ IO W TIIBITE
A DI 53 PRI L Th BT 2GR0, I
PRONTEY, Z4aTHIZ PTA/stenting DVZEEIE
FTETEE o T 50 HETBINRELAHIEZ TIIF ks
A CH Y, BB TR IZ AT > MR EEE T
PTA DA Tt A5 DG ERLDO—> b b, &
BHEDS D7D TS ME NIRRT O N A A D
B8, FSRZE L ERIIBGED FRE LIS 2 EEICPE L
M A LW ENEETH D,

X |

1) Sadek MM, Ravindran A, Marcuzzi D et al: Complete
occlusion of the proximal subclavian artery post-CABG:
presentation and treatment. Can J Cardiol, 2008, 24: 591-592.

2) Rogers JH, Calhoun RF: Diagnosis and management of
subclavian artery stenosis prior to coronary artery bypass
grafting in the current era. J Card Surg, 2007, 22: 20-25.

3) Wityk RJ, Chang HM, Rosengart A et al: Proximal ex-
tracranial VA disease in the New England medical center
posterior circulation registry. Arch Neurol, 1998, 55: 470—478.

4) Sadato A, Satow T, Ishii A et al: Endovascular recanalization
of subclavian artery occlusions. Neurol Med Chir (Tokyo),
2004, 44: 447-455.

5) Ringelstein EB, Zeumer H: Delayed reversal of vertebral
artery blood flow following percutaneous transluminal
angioplasty for subclavian steal syndrome. Neuroradiology,
1984, 26: 189-198.

6) Kizilkilic O: Vertebral artery origin stenting with buddy
wire technique in tortuous subclavian artery. Eur J Radiol,
2007, 61: 120-123.

7) Wehman JC, Hanel RA, Guidot CA et al: Atherosclerotic
occlusive extracranial vertebral artery disease: indications
for intervention, endvascular technique, short-term and
long-term results. J Interv Cardiol, 2004, 17: 219-232.

8) Brountzos EN, Malagari K, Kelekis DA et al: Endovascular

treatment of occlusive lesions of the subclavian and innominate

742

arteries. Cardiovasc Intervent Radiol, 2006, 29: 503-510.

9) Wholey MH, Wohley MH: The supraaortic and vertebral
endovascular intervention. Techniques in Vascular and In-
terventional Radiology. Elsevier Inc, 2005, 215-225.

10) Sixt S, Rastan A, Schwarzwalder U et al: Results after bal-
loon angioplasty or stenting of atherosclerotic subclavian
artery obstruction. Catheter Cardiovasc Interv, 2009, 73:
395-403.

11) Henry M, Polydorou A, Henry L et al: Angioplasty and
stenting of extraclanial vertebral artery stenosis. Int Angiol,
2005, 24: 311-324.

12) Albuquerque FC, Fiorella D, Han P et al: A reappraisal of
angioplasty and stenting for the treatment of vertebral origin
stenosis. Neurosurgery, 2003, 53: 607-614.

13) Janssens E, Leclerc X, Gautier C et al: Percutaneous trans-
luminal angioplasty of proximal vertebral artery stenosis:
long-term clinical follow-up of 16 consecutive patients.
Neuroradiology, 2004, 46: 81-84.

14) Weber W, Mayer TE, Henkes H et al: Efficacy of stent angio-
plasty for symptomatic stenoses of the proximal vertebral
artery. Eur J Radiol, 2005, 56: 240-247.

15) Divani AA, Berezina TL, Zhou J et al: Microscopic and
macroscopic evaluation of emboli captured during angio-
plasty and stent procedures in extracranial vertebral and
internaql carotid arteries. J Endovasc Ther, 2008, 15: 263—269.

16) Gupta R, Al-Ali F, Thomas AJ et al: Safety, feasibility, and
short-term follow-up of drug-eluting stent placement in the
intracranial and extracranial circulation. Stroke, 2006, 37:
2562-2566.

17) Akins PT, Kerber CW, Pakbaz RS et al: Stenting of vertebral
artery origin atherosclerosis in high-risk patients: Bare or
coated? A single-center consecutive case series. J Invasive
Cardiol, 2008, 20: 14-20.

18) Vajda Z, Miloslavski E, Guthe T et al: Treatment of stenoses
of vertebral artery origin using short drug-eluting coronary
stents: Improved follow-up results. Am J Neuroradiol, 2009,
30: 1653-1656.

19) Kim SR, Baik MW, Yoo SH et al: Stent fracture and restenosis
after placement of a drug-eluting device in the vertebral artery
origin and treatment with the stent-in-stent technique. J
Neurosurg, 2007, 106: 907-911.

HWRE4% Vol. 50 No. 6



(E 181 I L E S/ A

Endovascular Reconstruction for Stenotic or Occlusive Lesions of
Subclavian and Vertebral Artery

Mitsuharu Tsuura,' Tomoaki Terada,” Yuko Tanaka,” Ryo Yoshimura,” Hideo Okada,’
Masataka Nanto,” Aki Shintani,” and Tomoyuki Tsumoto'

'Department of Neurological Surgery, Japanese Red Cross Society Wakayama Medical Center, Wakayama, Japan
*Department of Neurological Surgery, Wakayama Rosai Hospital, Wakayama, Japan

Key words: subclavian artery stenosis, vertebral artery stenosis, PTA, stenting, restenosis

Recently, PTA/stenting has been reported as an safe and less invasive option for treating subclavian artery stenosis/
occlusion (SAS/O) and extracranial vertebral artery stenosis (VAS). We reviewed our experience of PTA/stenting for 25 patients
with SAS/O and 15 patients with VAS (PTA alone in 8 cases and stenting in 7 cases) over the past 4 years. In cases of SAS/
O, the technical success rate was 96%, and the 30-day morbidity and mortality rates were both 0%. In the VAS cases, the
technical success rate was 87%, and there were no procedural complications or deaths. Restenosis (more than 50%) occurred
in one cases (4%) of SAS/O and three cases (20%) of VAS during follow-up. Use of a protection device, the kissing balloon
technique, or pull-through technique can enhance the outcome of PTA/stenting even when the subclavian artery is totally
occluded. Although high rate of restenosis is still a major problem after stenting of the VAS, drug-eluting stents may be
feasible and promising in terms of preventing recurrent ischemia in the future. We suggest that PTA/stenting for SAS/O
and VAS appears feasible and safe; however, strict indications are needed because the long-term patency is still unknown,
especially after stent placement in VAS cases. (J Jpn Coll Angiol, 2010, 50: 737-743)
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