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ABSTRACT

The aim of this study was to investigate the predictors of major adverse cardiac events (MACE) in patients
with drug-eluting balloon (DEB) for in-stent restenosis (ISR) lesion. Total of 257 patients who developed ISR on
follow-up coronary angiography (66.1 + 10.1years, 172 males) in Chonnam National University Hospital between
October 2012 and January 2017 were enrolled. We divided the patients into two groups; group I (MACE group;
n= 35) and group II (No MACE group; n= 222). A multivariate logistic regression analysis revealed that type IV
ISR (HR=4.179, 95% C.1.=1.851-9.437 p= 0.001), lesion length > 25 mm (HR=8.773, 95% C.1.=1.898-40.546 p=
0.005), number of ISR recurrence > 2 (HR=4.693, 95% C.1.=1.259-17.490 p= 0.021) were independent factors for
MACE after DEB in ISR lesions.
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“F(Intravascular Ultrasound, IVUS) FAFA
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Type IC: Focal Body Type I1D: Multifocal

ISR Patterns I, I, 1V: Diffuse

ISR Pattern I: Intra-stent ISR Pattern H1: Proliferative

ISR Pattern IV: Total Occlusion

Fig. 1. Patterns of in-stent restenosis by Mehran’s
classification. ISR:In-stent restenosis.
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co. New York, NY, USA)E ©] &3}
Gr WEgEERAR, v 443
al

2 & (%) 2 7I=eit i o] % 3
Bk #kolol tigk oS A8str] st W
T3 WS BT Chi-square tests A Y3}, A
43 W< W)W E Independent t-testS ARE-3}ATH
w

9 4 A GG WA AT
Alet7] 918t Cox vl#E 918 =Y
(Proportion Hazard Model)S ©] &3}ttt 2& Ax
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I, RESULT

1. 43=

R

b %

¥ 2 Group 1 68.6+9.7A, Group II 65.7+10.84]
o] A t}. Group 1o 4 EAd o] 199 (54.3%), Group II
1539 (68.9%)°]om, ~"HE 2F 2 Al o]H
4 E2e0E 538 HH4E TEE Group
61.1£14.2, Group II 60.5+10.70.% % 7ol =7
St oz frold Apol= fISTh

l‘ 2

Table 1. Baseline clinical characteristics

Group 1 Group 1I
Variables p
(n=35) (n=222)
Age(yr) 68.6+9.7 65.7+10.8 0.133
Men(%) 19 (54.3) 153 (68.9) 0.121
LVEF 61.1+14.2 60.5+£10.7 0.755
Clinical diagnosis(%)
Stable angina 0 (0) 22 (9.9) 0.052
Unstable angina 25(71.4) 145 (65.3) 0.566
NSTEMIT 10 (28.6) 45 (20.3) 0.272
STEMI* 0 (0) 10 (4.5) 0.366
Risk factor(%)
Hypertention 26 (74.3) 156 (70.3) 0.694
Diabetesmellimus 19 (54.3) 106 (47.7) 0.586
Smoking 11 (31.4) 78 (35.1) 0.707
Dyslipidemia 3 (8.6) 32 (14.4) 0.437

STEMI*: ST-segment elevation myocardial infarction
NSTEMIt:Non-segment elevation myocardial infarction

2EIE ) AR ] BT G BAe] Avy
< ST w4 4% A7 5 (ST-segment Elevation
Myocardial Infarction, STEMI)< Group I 0% (0 ),
Group II 1078 (4.5%), A<+7 2<% (Non-Segment
Elevation Myocardial Infarction, NSTEMI)—O‘ Group 1
1078 (28.6 %), Group 1I 45 (20.3%), =U¢A Y 7
252 Group I 25 (71.4%), Group II 14578 (65.3
%) 183l 4 HA S Group I 0% (0%), Group
I 229 (9.9%) & 7ol SAsA o= FoJgk 2
ol ATk

SdA AgAee] AFAA det Group 1
268 (74. %), Group II 156" (70.3%), T4
Group 1 19" (54.3%), Group II 1068 (47.7%), &
Group 1 119 (31.4%), Group II 7878 (35.1%) 1]
3 2AEZF Group I 3% (8.6%), Group II 3273
(14.4%)2 F 7ro] BASH o2 Fo)g 2oli
$1313L Table 13} o] LEFtH

Axst FH EFAEN WP FT zE

il
|t

T of

A& MW 2574 Group 1 0% (0%), Group
I 49 (1.8%), 23t A] Group I 16™ (45.7%),
Group II 1229 (55.0%), #3]4A] Group 1 449
(11.4%), Group II 44 (19.8%) A 7ol =787
kel 7 glloy,  #AFEHW Growp I 157
(42.9%), Group II 51" (23.0%)= Group I°] -3}
s o] Btttk Als A TIMI flows TIMI O
Group 1 6™ (17.1%), Group 1I 23 (10.4%) X}°]7}
AL, TIMI I Group 1 1078 (28.6%), Group 1I 31
(14.0%)% 1 = H]Fo] F%ow, TIMI II Group I
187 (51.4%), Group II 95™ (42.8%), TIMI III
Group 1 11" (31.4%), Group 11 101™ (45.5%)= <
- bl FAIEA o w {3 Aol= ISt Als
< TIMI flow= TIMI O Group I 0% (0%), Group II
07 (0%), TIMI T Group I 08 (0%), Group II 27
(0.9 %), TIMI II Group I 0" (0%), Group II 5%
(2.3%), TIMI 1II Group 1 359 (100%), Group II 217
W (97.7%) 0.2 Gt gbell FAEgA R fojgk A}
o] §lSlth ACC/AHASl Hol w2 ww P
i A1¥ Group 1 0 (0%), Group II 0™ (0%), Bl
& Group I 59 (14.3%), Group II 20 (9.0%) F i+
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Zboll zpol 7k Q1 ok, B28  Group I 168 (45.7%),
Group II 161 (72.5%) II* (p=0.001), C¥8 Group
[ 14 (40.0%), Group Il 41" (18.5%)= Ia-o| A
(p=0.004), SAEA o2 frolatAl Hkil, Table 2
oF zFo] Upebwitt.

Table 2. Comparison of coronary angiographic finding

Group I Group 11

Variables p
(n=35) (n=222)
Target Vessel Lesion(%)
LM* 0(0) 4(1.8) 0.423
LADY 16(45.7) 122(55.0) 0.308
LCx# 4(11.4) 44(19.8) 0.236
RCA§ 15(42.9) 51(23.0) 0.012
Pre TIMIII flow grade(%)
0 6 (17.1) 23 (10.4) 0.239
I 10 (28.6) 31 (14.0) 0.028
I 18 (51.4) 95 (42.8) 0.364
I 11 (31.4) 101 (45.5) 0.143
Post TIMI flow grade(%)
0 0 (0) 0 (0) 1.000
I 0 (0) 2 (0.9) 0.573
I 0 (0) 5 (2.3) 0.370
11 35 (100) 217 (97.7) 0.370
ACC/AHA lesion type
Al 0 (0) 0 (0) 1.000
Bl 5 (14.3) 20 (9.0) 0.328
B2 16 (45.7) 161 (72.5) 0.001
C 14 (40.0) 41 (18.5) 0.004

LM*: Left main, LADT: Left anterior descending artery, LCx#: Left circumflex artery,
RCAS§: Right coronary artery

TIMI |l : Thrombolysis in Myocardial Infarction

ACC/AHAY :American Colleage of Cardiology/American Heart Association

3. BN 2P AMEF FH

| ¥ @ Zo] Focal FE)E IA (Gap)oll A
Group I 0 (0%), Group 1T 47 (1.8%), IB (Margin)
ol 4] Group 1 58 (14.3%), Group II 349 (15.3%),
IC (Body)°1 4] Group 1 87 (22.9%), Group II 617
(27.5%) 183 ID (Multifocal) A Group 1 0™
(0%), Group 11 4™ (1.8%)= %<+ 7hell H9] 3k x}o]
= §l%lth. @ =o] Diffuse FJEI= 11 (In-stent)ol A

S

Group I 7% (20.0%), Group II 56™ (25.2%), III
(Proliferative)°l| A1 Group 1 8™ (22.9%), Group II 43
™ (19.4%), IV (Occlusion)| A Group I 9 (25.7%),
Group II 257 (11.3%)%Z IV (Occlusion) = 3 Ej
oA Group Io1A4 HE©] F3ko™ (p=0.019), L™
Al 2 Zbell SATH R {7k Aol gl

Table 33} o] el

Table 3. Comparison of type of lesion

Group I Group II
Variables p
(n=35)  (n=222)
Type of ISR(%)
Focal
1A (Gap) 0 (0) 4 (1.8) 0.423
IB (Margin) 5 (14.3) 34(15.3) 0.875

IC (Body) 8(22.9) 61(27.5) 0.556

ID (Mitifocal) 0(0) 4(1.8) 0.423
Diffuse

II (In-stent) 7(20.0) 56(25.2) 0.631

III (Proliferative) 8(22.9) 43(19.4) 0.716

IV (Occlusion) 9(25.7) 25(11.3) 0.019

R

=4

=
)

A Ned 54

HE FAA

ol

% 5702 Mean device diameter

i

(mm)< Group I 3.04+0.3, Group II 3.05+0.3, Mean
device length (mm)°l Al Group 1 21.7+4.8, Group II
21545602 o] do] 5l Ao Hpol= S
Zroll gl W d3 4= Group I 1.49+0.6,
Group II 1.4+0.6, 93 W &5
0.29+0.6, Group II 1.4£0.6 %+ 7roll #2]38k Ao =
giou, 2-E f A2 v S1= Group 1
1.43+0.6, Group II 1.17£0.5% Group 01]/\1 H|&-0]
FH(p=0.019) A= o] ZHIES]
2% 2®lEY} Group I 33% (94.3%), Group 1I 184
4 (84.0%), =4 2~H®IE Group 1 29 (5.7%), Group
I 357 (16.0%), F=&=F4 A& A Abd 2%
<2 Group 1 28 (80.0%), Group II 1588 (71.2%) %
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Table 4. Characteristics of the procedure

Group I Group 1I
Variables p
(n=35) (n=222)

Procedural characteristic

Mean vessel diameter (mm) 3.04+0.3  3.05+0.3 0.792
Mean lesion length (mm) 21.7+48  21.5£5.6 0.717
Number of lesion vessel 1.49+0.6 1.4+0.6 0.597

Number of ISR Recurrence  1.43+0.6  1.17+0.5 0.043

Number of Metallic Layers  1.29+0.5 1.13+0.4 0.121
Previous Stent type (%)

Drug-Eluting Stent 33 (943) 84 0.110
(84.0)
Bare-Metal Stent 2 (5.7 35 (16.0) 0.110
Pre dilation (%) 28 80.0) 138 0278
(71.2)
5. 79 A SYH 45A7
B §F FAH e F Fo AL 59
49l o Z0AE 1] AT G BHANA 24

Jelel AMAz FE (HR=4.179, 95%
C.I1=1.851-9.437 p=0.001), 25 mmo]At¢] 71
(HR=8.773, 95% C.1.=1.898-40.546 p=0.005), 21 ©]
A bR EE ~EE ) QYA S (HR=4.693, 95%
C.1.=1.259-17.490 p=0.021)7} S HZ ¢l o]=2lA} o]
At

Table 5. Multivariate analysis, Predictor variables of
Major adverse cardiac events

95% C.I
Odds &
ratio p
Lower Upper
IV Type of ISR 4.179 1.851 9.437 0.001

Mean lesion length > 25 ¢ 773 198 40.546  0.005
mm

Number of ISR

Rumber of ISK 4693 1259 17490  0.021
Number of Metallic 1636 0.602 4443 0335
ayers

DEB Mean diameter 1.293 0.383 4.372 0.679

TLR*: Target lesion revascularization
MACET: Major adverse cardiac events

IV, DISCUSSION

T b A Fee] A A (HR=4.179, 95%
C.1.=1.851-9.437, p=0.001), 25 mm ©]4+¢] 71 ¥
(HR=8.773, 95% C.1.=1.898-40.546, p=0.005) % 2%
ojate] HiEL = ~HE Y AFZ (HR=4.693,
95% C.1.=1259-17.490, p=0.021)°] F& A A
o] HE Al oS ARlh

WEEHARE A AR 7HE Fa% A
g 9 F sholth 1978 AT HA
A%< (Plain Old Balloon Angioplasty,
POBA)o] HZ& AlFHaL, 19800t FuHig]

A E ol fol sk 54 dd w2 A

Az MAder] 98 W ~'ETE R
o] 300] Wzt B o] ATH T4 AHE A
= ¥ HAste =2 AFHES M7 #8,
w4 ~EIE W E 9Jd]aL, of7]d WA
A e AEzFAAAAE AdstA Exste] &
SA7]E FEEE AHEV oY, A"HE
Ul A ato] k] sjAE A ko, Al 19
Ev 1l o] %o wAsHE 7] d7 3 (Late Stent
Thrombosis)©= 8.3+ A= Fol3lth
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