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Angioplasty and Intracoronary Holmium Brachytherapy

Woong Chol Kang, MD', Young-Sup Byun, MD?, Donghoon Choi, MD', Young-Guk Ko, MD',
Sung-Ha Park, MD', Bon-Kwon Koo, MD* Young Won Yoon, MD? Yangsoo Jang, MD,
Jong-Doo Lee, MD? Won-Heum Shim, MD' and Seung Yun Cho, MD'

'Division of Cardiology, *Department of Neuclear Medicine, Yonsei Cardiovascular Hospital,

Yonsei University College of Medicine, Seoul

’Department of Internal Medicine, Inje University College of Medicine Sanggye Paik Hospital, Seoul

‘Division of Cardiology, Seoul National University College of Medicine, Seoul
’Division of Cardiology, Youngdong Severance Hospital, Seoul, Korea

ABSTRACT

Background and Objectives : A cutting balloon angioplasty for the treatment of diffuse in-stent restenosis has
been reported to be superior to conventional percutaneous transluminal coronary angioplasty. Intracoronary radiation
therapy is also a novel technique for preventing a recurrence of in-stent restenosis following percutaneous coronary
intervention. Holmium (**Ho) is a high-energy B-emitter, which is available in liquid form. We performed a cutting
balloon angioplasty, with subsequent intracoronary '®Ho brachytherapy, for the treatment of in-stent restenosis.
Subjects and Methods : Fifty two patients, with in-stent restenosis, were treated with cutting balloon angioplasy
and intracoronary '*Ho brachytherapy. For the irradiation, a balloon approximately 10 mm longer than the stent
was used. Radiation doses of 18 Gy at a depth of 1 mm from balloon-artery interface were used. A quantitative
coronary angiography was performed during the procedure and at the 6-month follow-up. The patients were
followed clinically for an average of 16.849.8 months. Results : The procedures were successful in all patients.
The minimal luminal diameter of in-stent restenosis lesions, initially and after treatment, and the lesion length
were 0.58+0.30 and 2.5540.29 mm, and 20.7+7.1 mm, respectively. Thirty four (65.4%) patients completed
the angiographic follow-up at 6 months. The minimal luminal diameter of lesion and late loss were 2.03+0.83
and 0.571+0.79 mm, respectively. The target lesion restenosis rate was 14.7%. No patients presented with
MACE, such as MI, death or stent thrombosis. Conclusion : The combination of cutting balloon angioplasty and
intracoronary '**Ho brachytherapy was feasible, safe and effective for the treatment of diffuse in-stent restenosis.
(Korean Circulation J 2003:33(8):671-679)
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UA] FAEA A5 APsol) ARE Ales
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3 ek

2HIEY AL Adks £o)7] 9l 1 ERt v
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2 (cutting balloon angioplasty : CBA) ¥ ¥AR 24
X & (intracoronary brachytherapy) oA &347¢l 4
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Holmium (**Ho) 2 ¢k 27A171e] ¥z7|12 71A)i= 8
Fo7 WESHE WA 95%+ B4 (] energy :
1.84 Mev)°]i1, 5% y A (HM) energy : 80.5 keV)
oltk?) B Aellxi= g8ty gt oo wET
e AS AL Z wE wES 2138 DTPA (diethylen-
etriaminepentaacetic acid) & 2171 *Ho~DTPA
A thd LA Aol x FPitol ARSIt

AP Z2AF AR PHo-DTPAS A9 4 =4
= ARgElal AT FEo] 1 mme] Zlo]
18 Gy %49 Wrpio] ZAKEES ARlsigitt. B
ol Ho—-DTPACIA wlEE:= WAl o 2R E] @
A== Ze s $18ke] 1.0 mLe 'PHo—-DTPA
£ 1 mLe FAI Al F G acryl2 WA
FH AR ol gl

Ng 3

AFBIAFE2 aspirin 100 mg, ticlopidine 500 mg,
cilostazol 200 mgs Al& 7Y AHE mjd Fof wiek
3 Al A 10,000 US &llskis AFste] ACT (acti-
vated clotting time)< 300% oA A3tk WA
cutting balloon ¥&% AP=S A3sto] T vhs
W ES AT (FI WA EE < 20%) . Cutting ba-
lloon 7|&8] ARIES] 27 W} 0.25 mm & 318 At
B33 ARIE PRI e 48 A 271 3 &
T2 ~"E Yo cutting balloong =X 71 & 6-10
19ollA 60% 53F FAIFC

AR 23 X JA] ARRSE FAEARE AFE -9
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WX TAFO R AR X FE AEIth AR
A AEE Y3 20 mm FAY HOoZ THEoFl A%
gt 50 mL FAPIE ¥ F 10 mm 7719 acryl 4
Aol YIAAZATE 3—way valves o]gafe] AR
A A58 TATAE 50 mL FAPY] 9 3 39
7keto] SAEA U 3718 €8] AASIAL WA thAl
TV A $EE 3—way valveE &@9th(Fig. 1).
He JYES Algstar A HR 9o 3 cu-

50 mL syringe Lead container

/ Acryl box

Wi

Balloon catheter for brachytherapy

1 mL syringe with Holmium

Fig. 1. Device for infracoronary brachytherapy consisted
of lead container and acryl box. The balloon catheter
was connected with Holmium (16¢Ho) filled syringe via
3-way valve.
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50 mL FAF|¢] 3—way valve (FATEAFS] HI)Z) o
AASATE 3—way valveE 50 mL FAPEC 2 4
TS5k Thsle] FAPIUR Y Ho-DTPAS F3-3)
T8t & 3—way valves FAEA £O0=2 A3 50
ml FAR7] ol RS 7kt FAk el ' Ho-
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Balloon catheter with Holmium

Fig. 2. An example of cutting balloon
angioplasty and intracoronary bra-
chytherapy with Holmium (16¢Ho)-
filled balloon catheter. A : diffuse in-
stent-restenosis at mid left anterior de-
scending artery. B : cutting balloon
angioplasty. C : infracoronary brachy-
therapy with Holmium ('é¢Ho) -filled
balloon catheter. D : coronary angio-
gram after cutting balloon angioplasty
and infracoronary brachytherapy. E :
follow-up angiogram after 6 months.
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Table 1. Clinical characteristics of the patients

N %

Age (yrs) 589+11.5

Male gender 40 76.9
Hypertension 25 48.1
Diabetes 14 26.9
Hypercholesterolemia 35 67.4
Smoker 20 38.5
Unstable angina 27 51.9
Prior myocardiac infarction 8 14.3
Multivessel CAD 18 34.6

CAD : coronary artery disease

Table 2. Lesion and angiographic characteristics

Vessel freated, n (%)

LAD 33(63.5)
LCX 6(11.5)
RCA 12(23.1)
OM 1019
Reference vessel diameter (mm) 2.98+0.35
Pre-MLD (mm) 0.58+0.30
% Diameter stenosis 80.4+10.1
Lesion length (mm) 20.7+7.1
Final MLD (mm) 2.55+0.29
Final % stenosis 14.2+3.6
MLD at follow-up (mm) 2.03+0.83
Acute gain (mm) 1.98+0.43
Late loss (mm) 0.57+0.79
Loss index 0.25+£0.36
Procedure success (%) 100

LAD : left anterior decending artery, LCX : left circumflex
artery, RCA : right coronary artery, OM : obtuse marginal
artery, MLD : minimal luminal diameter

A= 33907 HxdstelsH, 67t 515, 124
7} $¥se] A0 1ds FZPAAS Y (obtuse
marginal artery)°ll IATh X5 Ht FHA ¥ A
742 0.58%=0.30 mm, 3 WA dole 20.7£7.1
mm%3 Ft P22 80.4110.1% A H(Table 2).
Cutting balloon #5Y §%¥&

s s AR cutting balloon®] i 7]
4l Zol= 7} 3.29+0.34 mm, 10.5+2.04 mmSITh
APzto] At F o @—X}Oﬂ/\i cutting balloon®]
H P25 TR 23l ARl FHEAE o] gate] W
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dgoz B HOE 43t & cutting balloon 3
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vpute)7} Al Al

WA AR A BA A B 2]
Zdole 247} 3.23£0.29 mm, 32.46+6.24 mm3IT
H ARE AR R 204.12£20.42 mciSlT W
AP A JAIZRS 230+32.6623th 1878 (34.6%) 2

25 (residual stenosis : RS)2 14.2+3.56% %t
(Table 2). Al dad S gllon Al & 5
AL

4 ATl A TS WEEA] AT Table 3).

(Table 3). B Hd AMESS Agure 2] 3t
242 A9)Ek 3He] Sk Fato] Anjsle] o) F4
7k Foltk Late loss X loss index: 22 0.57+

Table 3. Clinical and angiographic outcomes

N %

In-hospital MACE 0 0
Acute closure 0 0
MACE, at follow-up 0 0

Death 0

MI 0
TLR 2 3.8
Angiographic follow-up 34 65.4
Recurrent restenosis 5 14.7
Re-restenosis type

Diffuse 3

Focal 2

MACE : major adverse cardiac event, Ml : myocardiac
infarction, TLR : target lesion revascularization

0.79 mm, 0.25+0.36%tH(Table 2).

et 16.8+9.87149] F43E 717kest 24 W
AW E<=(target lesion revascularization : TLR) &
28] A5 wof BHo] I 27 (3.8%) 2] SxlefA] Q)
Qv 179 A= AHE A9% sl AEE
(edge restenosis) O 2 FATA} AFW AHES A
& wiora, vA] 1732 wwd AFEow He™ ¢
sles AlF RSiT) FA7)7FERE ARIE U] Folu

AT ZgA, APEE EAsHA] ok3tth(Table 3).
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balloon ¥ 842 7440 A}E0] K H1
9tk Chevalier 572 734 A7)lA cutting balloon
FsH Ageo] 4 A B dPEol vldEl AlE
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WS RSl w3 34 W AplseS 3t
2 A3 B2 (major adverse cardiac events :
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AEHE(19% o 58%), T8 Ao F2-8(29.2%
t 67.7%), ¥4 ¥ ANEE(13.8% Wl 63.1%)°]
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