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ABSTRACT

Background and Objectives : Diffuse coronary artery disease presents physicians with a therapeutic challenge. The
results after the use of bare metal stents (BMS) are limited by the high rate of restenosis. The introduction of drug-
eluting stent (DES) has prompted interventional cardiologists to treat long diffuse lesions with multiple overlap-
ping stents. The purpose of this study is to determine the safety and efficacy of using multiple overlapping DESs
for patients with diffuse coronary artery disease. Subjects and Methods : From Jan. 2002 to Dec 2004, 83 conse-
cutive patients suffering with diffuse coronary artery disease who underwent stent implantation with a minimum
of 50 mm long BMSs or DESs were analyzed. The patients who had overlapping stents for dissection without dif-
fuse lesion or they had BMS with overlapping DES were excluded from the study. The patients were divided into
two group, the BMS group (group I: 29 patients, 63.08.2 years) and the DES group (group II: 56 patients, 60.6
9.3 years). The major adverse cardiac events (MACE), including death, myocardial infarction (MI), target vessel
revascularization (TVR) and coronary artery bypass grafting (CABG), were examined. Results : The mean num-
ber of stents implanted was 2.19 = 0.4 in group I and 2.08 £0.2 in group II, whereas the total mean length of the
stents was 61.51£9.3 mm in group I and 61.4=9.1 mm in group Il (p=NS). Procedural success was achieved for
89.7% of the patients in group I and for 96.3% of the patients in group II. No acute stent thrombosis was obser-
ved in both groups. All the patients underwent clinical follow-up (mean follow-up: 15 %8.9 months, range: 7-36
months), and 66.2 % had an angiographic follow-up done at six months. During the follow-up, MACE was the
cause of two deaths; there were thirteen TVRs and one CABG in group I, and there was one MI and five TVRs in
group II. The TVR rate was lower in group Il compared with group I (44.8% vs. 9.3%, respectively; p<0.001). Late
stent thrombosis developed for one patient in group II. Conclusion : The implantation of overlapping DESs in
patients with diffuse coronary artery disease is safe and this treatment is associated with better clinical outcomes than
that with using BMS. (Korean Circulation ] 2006;36:17—-23)
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Table 1. Baseline clinical characteristics
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Table 2. Coronary angiographic characteristics

Group | Group II Groupl  Group II
(n=29) (n=54) p (n=29) (n=54) p
BMS DES BMS DES
Age (years) 63.4+8.44 60.3%+9.15 0.13 Diseased vessels (%) <0.001

Male (%) 22 (75.9) 40 (74.1)  1.00
Risk factor (%)
Current smoking 10 (34.5) 18 (33.3)  1.00
Hypertension 16 (55.2) 25(46.3)  0.49
Hypercholesterolemia 6 (20.7) 19 (35.2) 0.21
Diabetes mellitus 13 (44.8) 21 (38.9) 0.64
Clinical diagnosis (%) 0.09
Stable angina 0( 0.0 8 (14.8)
Unstable angina 15 (51.7) 25 (46.3)
Non-ST elevation MI 1(34) 6 (11.1)
ST elevation MI 10 (34.5) 12 (22.2)
Old myocardial infarction 3(10.3) 3( 5.0)
Previous coronary history (%)
Q-MI 2(6.9) 4(174) 1.00
PCI 2(6.9) 3(54) 057
Bypass surgery 0( 0.0 0( 0.0 1.00

BMS: bare metal stent, DES: drug-eluting stent, MI: myocardial in-
farction, PCI: percutaneous coronary intervention

testE o833t ALH=2] H|aolli= Student” s unpaired
t—testS o-83I3ITE F7] WA7|E Floll MACE EAoll=
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I 25901(46.3%) 24 78 Wokar, & o 7k Aol= ¢l
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I 259)(46.3%), IAEEL 1+ 20.7%, T+ 35.2%, &
AL [+t 34.5%, I+t 33.3%= 2to|7} QAT < o)
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£ Hlth odol WsW e Al wotd sk
[ 290(6.9%), Tt 39|(5.4%) 24 Ao]7} §ltHTable 1).
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23 o] Exs 28R 7F 1o 149(48.3%),
I 4590(83.3%) 2A] 717 H3kal, DES wollA F-2lsHl
EortH(p<0.001), AA| ExfofA] ACC/AHA E-of o3t
Hol BR= cgolditt AR = o & ol Zol7t
Aok A& A TIMI 0 flows I+t 119)(37.9%), T+t 10
ol(18.5%)7F ALt ¢HA wiA e [ 129(41.4%), T

Right coronary artery 14 (48.3) 6 (11.1)
Left anterior descending artery 14 (48.3) 45 (83.3)

Left circumflex artery 1( 3.4) 3(5.5)
Treated vessel number (%) 0.80

One vessel 21(72.4) 43 (79.6)

Two vessel 7(24.1) 9 (16.7)

Three vessel 1(34) 2(3.7)
ACC/AHA classification (%) 1.00

Type C 29 (100) 54 (100)
Pre-TIMI flow (%) 0.25

TIMI flow 0 11 (37.9) 10(18.5)

TIMI flow 1 2(6.9) 3(5.6)

TIMI flow 2 4(13.8) 12(22.2)

TIMI flow 3 12 (41.4) 29 (53.7)
Post-TIMI flow (%) 0.08

TIMI flow O 2(6.9)

TIMI flow 1 1( 3.4)

TIMI flow 2 0( 0.0 2(3.7)

TIMI flow 3 26(89.7)  52(96.3)

Lesion subset (%)

Total occlusion 12 (41.4) 11(20.4) 0.07
ISR lesion 1( 3.4) 7(13.0) 0.25
CTO lesion 3(10.3) 7(13.0) 1.00
Use of ReoPro 7(24.1) 5(9.3) 0.10

Stent data (mm)

3.17£0.38 3.26%+0.25 0.25
28.7£6.45 29.8£4.19 0.33
61.5£9.37 61.4+£9.18 0.97
2.19£0.44 2.08£0.24 0.05
Taxus +Taxus (%) 0 27 (50)
Cypher+Cypher (%) 0 27 (50)

Stent size
Stent length
Total stent length

Stent number

BMS: bare metal stent, DES: drug-eluting stent, ACC/AHA: Ame-
rican College of Cardiology/American Heart Association, TIMI:
thrombolysis in myocardial infarction, ISR in-stent restenosis, CTO:
chronic total occlusion

o 1194)(20.4%), AHIE QA2 HHS 1 3.4%, I+
13.0%, THd w4 HHS 1 10.3%, T 13.0%°]1%
a1, EAgh e b/ Ma AFAAS] A2 T 24.1%, 1
o 9.3% 5°]3ith. DESE= 279(50.0%) 9| 4] Taxus AEIE,
274)(50.0%) |4 Cypher ARIEZ}F Z¥2y 23 Al Sl
HEHE o [ 2.1940,447), T+ 2.08+0.24742] AHl
E7F NgElar, A'ES 272 [ 3.17+0,38 mm,
T3 3.26+0.25 mmo|Qil, ZF AHES] Hf Zoj= |
L 28.7+6.45 mm, [ 29.84+4.19 mm, AA AGE]
Bt Zdol= [+ 61.549.37 mm, [+ 61.4+9.18 mm
o] 9ATHTable 2).
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Table 3. Quantitative coronary angiographic analysis

Table 4. Major adverse cardiac events after stenting

Group [ Group II
(n=29) (n=54) p
BMS DES
Follow-up CAG number (%) 20 (68.9) 35 (64.8) 0.34

14/20(70.0) 5/35(14.2) <0.001

Restenosis rate (%)

Before stenting
Reference diameter (mm)  2.98£0.55 3.01£0.51 0.89
Minimal luminal diameter 0.96£0.57 0.98+0.54 0.69
(mm)

69.8+151 68.5*t17.1 0.71

Diameter stenosis (%)

After stenting
Minimal luminal diameter 2.87+0.38 2.75£0.41 0.58
(mm)

11.5+7.8 8.1+9.45 035

Diameter stenosis (%)

Follow-up
Reference diameter (mm)  2.88+£0.48 2.91£0.55 0.36
Minimal luminal diameter 1.38:0.74 2.29+£0.44 <0.01
(mm)
53.3+21.8 21.1£15.7 <0.001
Late loss (mm) 1.32£0.47 0.48£0.59 <0.001

BMS: bare metal stent, DES: drug-eluting stent, CAG: coronary an-
giogram

Diameter stenosis (%)

110
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90 \

80 \
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MACE-free survival

0 10 20 30 40
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Fig. 1. Kaplan-Meier curves showing the cumulative incidence of ma-
jor adverse cardiac events (MACE)-free survival during the follow-up
periods. In the drug-eluting stent (DES) group, MACE were lower
compared with bare metal stent (BMS) group (log-rank, p<0.001).

29342 7}7}F 68,9%, 64.8%014] AAE 2]
of e sl AFRES 1 149(70.0%), 1
o 59(14.2%) 2 T <ollA fJskA] =8kthp<0.001), HH
Aol WAEzE 7l 3, 24 d37E(minimal lu-
minal diameter: MLD) 52 9F w4 Zlol7} it 4
AW 2odLo A MLDE [+ 1.3840.74 mm, I+t

2.29+0.44 mm(p<0.01), $7] £4L& 1+ 1.324+0.47 mm,

T 0.48+0.59 mm&A] 12ojlA MLD7} Al F7)
Alo] =LA 2= $lTh(p<0.001)(Table 3).

2y = Hit
AW 0] AT T 89.7%, I 96.3%T}.

Groupl  Group II )

26 (89.7)  52(96.3) 0.33

Procedural success rate (%)

Primary end points (%)

Cardiac death 0( 0.0 0( 0.0) 1.00
QMI 0( 0.0 0( 0.0 1.00
Emergent revascularization 0( 0.0 0( 0.0 1.00
Emergent bypass surgery 0( 0.0) 0( 0.0) 1.00
Acute stent thrombosis 0( 0.0 0( 0.0 1.00
Clinical follow-up number 29 (100) 54 (100) 1.00

15.1+8.9 (7-36)

Follow-up duration (month)

Total MACE (%) 16 (55.2) 6 (11.1)  <0.001
Cardiac death 2(6.9) 0( 0.0 0.11
QMI 0( 0.0) 1( 1.9 1.00
TLR 13 (44.8) 5(9.3) <0.001
CABG 1(3.4) 0( 0.0 0.35

Late stent thrombosis 0( 0.0 1( 1.9) 1.00

BMS: bare metal stent, DES: drug-eluting stent, MACE: major ad-
verse cardiac events, QMI: Q myocardial infarction, TLR: target le-
sion revascularization, CABG: coronary artery bypass surgery
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2 I+ 139(44.8%), T+ 5/(9.3%) = TollA F-2lsHA
ItHp<0.001)(Table 4). Kaplan—Meier MACE—free A=
24 A3} MACE gl= 0] DES wollA] [-2JskA] wilh
(log—rank, p<0.001)(Fig, 1),
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Table 5. Risk factor of in-stent restenosis in drug-eluting stent
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Table 6. The comparative analysis of two overlapped drug-eluting stents

ISR No-ISR Taxus+Taxus Cypher+ Cypher
(n=5) (=30 P (n=27) (n=27)
Age (years) 64.8+110.1 60.4%£9.3 0.40 Total occlusion (%) 5(18.5) 6(22.2) 1.00
Diagnosis (%) 0.77 ISR lesion (%) 3(111) 4(14.8) 1.00

Stable angina 1(20.0) 5(18.5) CTO lesion (%) 3(11.1) 4 (14.8) 1.00

Unstable angina 4 (80.0) 11 (40.7) Pre-TIMI flow 0-2 (%) 12 (44.4) 13 (48.1) 1.00

Acute myocardial infarction 0 ( 0.0) 9 (33.3) Stent data (mm)

Old myocardial infarction 0( 0.0 2(174) Diameter 3.2+02 32+02 0.69
Diabetes mellitus (%) 2 (40.0) 9(33.3) 057 Mean stent length 29.7+4.0 29744 087
Smoking (%) 3 (60.0) 5(18.5) 0.08 Total stent length 60.9+9.2 62.0+9.2  0.68
Pre-TIMI flow (%) 0.03

TIMI flow O

2 (40.0) 3(11.1)
TIMI flow 1 1

1

1

20.0) 0(0.0
20.0) 7(25.9)
20.0) 17 (63.0)

TIMI flow 2
TIMI flow 3
Lesion subset (%)

ISR lesion 1(20.0) 4(14.8) 0.59
CTO lesion 2 (40.0) 3(11.1) 0.16
58.3*£104 62.7+10.9 0.56

(
(
(
(

Ejection fraction (%)

Stent data (mm)

Stent size 3.1%0.2 3.2%£0.2 0.15
Total stent length 60.0£2.8 60.2£9.1 0.83
Stent species (%) 0.62
Taxus + Taxus 4 (19.0) 17 (81.0)
Cypher+Cypher 1(7.1) 13 (92.9)

TIMI: thrombolysis in myocardial infarction, ISR: in-stent resteno-
sis, CTO: chronic total occlusion

EMI A 5 O‘OU% BMS®} H|15}0] H uke gH 2}
& 9 ARRES ol 3300 BMSE o181t 11 Wl A
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- =
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o] A= thA] ¥ Felst 4= Ak BMS Aol A
e AHEE o]83t ’—%E A3 2H’IE Als(spot stent)©]
8% 2 9L DES Aol BMSS] FHAEE
o9 =2 A EEt J‘Eg—«] o R o o] QoA
834 S ¢ 4 Uk

DES F3 A&l gt Afma WA ot 5383 A
e 9 Qe 2 AFlA 4 9.3%, 14.2%E Ho]
uj$ 2o A wolth 29| Degertekin 5] At
A= AHE Hi o] oF 60 mmollA 7.4%2] AEEES
Hol 2 AAne}l GBI Tsagalou 579] A of|A]
= 15%9] TVR, 19.6%9] AF2H2-L Ho] 9alegiiy) B
Q70 AT} cha WO RS XS AHES] Zo], A%
71 AS AT} 2 TAEW 205 A 84 1S
o] © v 7o) A% Ao ALY

DES®] A@ A 5elS st 2ol By 2 Ay
2 ngones Wy AHE BEE, 19s WAk AY
%, g0 244 AgAolglth e @7 AT DESS)
A FHel PP PPHOE BAEY 93159 A

27 (100) 27 (100) 1.00

Clinical follow-up number

Procedural success rate (%) 27 (100) 25 (92.6) 0.49
Follow-up CAG (%) 21(77.7) 14 (51.9) 0.14
In-stent restenosis 4/21 (19.0) 1/14 (7.1) 0.61
Total MACE (%) 4 (14.8) 2(174) 0.66
Cardiac death 0( 0.0 0( 0.0 1.00
QMI 1(3.7) 1(3.7) 1.00
TLR 4 (14.8) 1(3.7) 0.35
CABG 0( 0.0 0( 0.0 1.00
Subacute stent thrombosis 1(3.7 0( 0.0 1.00

DES: drug-eluting stent, ISR: in-stent restenosis, CTO: chronic total
occlusion, Pre-TIMI: pre-intervention thrombolysis in myocardial
infarction, MACE: major adverse cardiac events, QMI: Q myocar-
dial infarction, TLR: target lesion revascularization, CABG: coronary
artery bypass surgery, CAG: coronary angiogram
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