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Full Metal Jackets (=60 mm) of Drug-Eluting Stents:
Short- and Long-term Clinical and Angiographic Outcomes
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ABSTRACT

Background and Objectives: Drug-eluting stents (DES) are effective for the maintenance of patency in patients
with various complex coronary artery diseases. We investigated the efficacy of full metal jackets (FMJs, =60 mm)
using overlapping DES for very long coronary lesions. Subjects and Methods: The medical records and angio-
graphic data of ninety-nine patients, and 100 FM]Js that were implanted at Chonbuk National University Hos-
pital since March 2003, were analyzed. Results: The mean age was 63 10 years and median follow-up period
was 17.0 months. The mean lesion length was 57.7 == 10.8 mm, the mean number of implanted DES for FM] was
2.2%0.5, and the mean length of the FM] was 68.5 % 11.4 mm. Thirty percent of the lesions were the culprits of
acute myocardial infarction and 22% were chronic total occlusive lesions. The procedural success rate was 98%.
Triple antiplatelet agents were prescribed for 37.4% of the patients and the mean duration of clopidogrel use was
11.9%5.7 months. Overall major adverse cardiac events developed in 10% of patients. One patient died of probable
stent thrombosis by the Academic Research Consortium definition. Follow-up coronary angiography was per-
formed in 69% of cases. Binary restenosis was documented in 9 lesions (13.0%) and five FMJs (7.2%) were
revascularized. Stent fractures were detected in four FMJs (5.8%). Conclusion: Although FMJs using DES may be
regarded as a relatively safe and effective therapeutic approach for diffuse long coronary lesions, longer-term
follow-up data with a larger population is needed to establish safety including special consideration for strategy

of antiplatelet therapy. (Korean Circ J 2008;38:87-94)
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DA% AEE (sirolimus—eluting stent, SES, Cypher
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Boston Scientific Corporation, Boston, USA) E+ ZE}
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Table 1. Patient demographics

N=99 (%)
Age (year-old) 63110 (38-83)
Male 64 (64.6)
Past history
Prior M1 10 (10.1)
Prior PCI 13 (13.1)
Prior CABG 0(0)
Risk factors
Diabetes mellitus 38 (38.4)
Hypertension 57 (57.6)
Dyslipidemia 70 (70.7)
Current smoking 26 (26.3)
Family history of premature CHD 3(3.0
History of stroke or PAOD 16 (16.2)
CKD 8(8.1)
ESRD 3(3.0)
Acute coronary syndrome 64 (64.6)
STEMI 20(20.2)
NSTEMI 20(20.2)
Unstable angina 24 (24.2)
Stable angina 35(35.4)

LVEF 54.8+10.8 (19-79)

MI: myocardial infarction, PCI: percutaneous coronary intervention,
CABG: coronary artery bypass graft, CHD: coronary heart disease,
PAOD: peripheral arterial occlusive disease, CKD: chronic kidney
disease, ESRD: end-stage renal disease, STEMI: ST-segment ele-
vation myocardial infarction, NSTEMI: non-ST-segment elevation
myocardial infarction, LVEF: left ventricular ejection fraction




Table 2. Lesion characteristics
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Table 3. Procedural characteristics

N=100 (%) N=100
Number of diseased vessels 23%0.7 Use of abxicimab (%) 8( 8)
Index vessel for FM] Primary PCI (%) 13 (13)
Target vessel of primary PCI 9(9) Length of FMJ (mm) 68.5E11.4 (60-122)
Infarct-related artery 30 (30) Mean diameter of DES (mm) 3.06+0.25(2.5-3.83)
CTO 22(22) Implanted DES number for FM] 22+0.5(2-4)
Location Type of DES for FM] (%)
LMCA to LAD 5(5) SES+SES 86 (86)
LAD 56 (56) PES+PES 707
LCX 8(8) SES+ZES 4(4)
RCA 316D SES+PES 2(2)
ACC/AHA classification*® 7ZES+ZES 1(1)
B2 17.(7) Side branch protected (%) 29 (29)
c 83 (83) Side branch intervention (%) 14 (14)
Initial TIMI flow grade 19£t1.3 Stent 3 (/14 214)
0 26 (26) Balloon angioplasty 11 (/14, 78.6)
1 13 (13) Major side branch compromise (%) 6( 6)
z 7 Procedural success (%) 98 (98)
3 54 G4) Final TIMI flow grade 3.0+04
*ACC/AHA lesion classification system. FM]: full metal jacket, 8
PCI: percutaneous coronary intervention, CTO: chronic total oc- 3 9
clusion, LMCA: left main coronary artery, LAD: left anterior des- 1 1
cending artery, LCX: left circumflex artery, RCA! right coronary 0 1
artery, ACC/AHA: American College of Cardiology/American ] i
Heart Association, TIMI: thrombolysis in myocardial infarction Elevation of CK-MB (>3 times UNL) (%) 7
In-hospital MACE (%) 2(2)
A@zte] Fejol wat 13 (IA~ID), 113, 1%, VHoR & Cardiac death 2
Fakoick” ARl lomAl Bul Sl A sk Andeluclerhent () .
_ N u
APy A s{Eol ZHE 4% Al sk wo) ofs) )
Triple 37 (37.4)

AN NS R 7 W FH S k] R
AZAFA (major adverse cardiac events, MACE) 2] W12
B7F8FAL, MACE= 4ol AR, 4y} s 427
A = AR A 7NE4 (target lesion revascularization,
TLR)Z AoJ5l%itt AHE d7A29] WS Academic Re-
search Consortium (ARC) A2]”o| 2J3) wchs}oict,

o

g Mg o EEEAE, B5Y Haes Aot 2
HE (%)2 JeER ot 4 Ag]o)= Microsoft Window®
£ SPSS® (Statistical Package for the Social Sciences,
SPSS Inc, Chicago, IL, USA) 13,0 ©]&3s}41l, HFEF
A0 BA o= chi—square testE, A& W49 A0
+ independent t—test& AMESIATE A 4 7|7t F
9] MACE Y88 Kaplan—Meier A& EAH o7 EXA35]
ek Pke] 0.05 mwkel ALE FAA R o7t A
o2 Hojsisich

2 o
QUM £
097 Aol Wi AL 63+ 104 (38~83MDAT, W

*Dual antiplatelet therapy: aspirin+clopidogrel, triple antiplatelet
therapy: aspirin+clopidogrel+cilostazol. PCI: percutaneous coronary
intervention, FM]: full metal jacket, DES: drug-eluting stent, SES:
sirolimus-eluting stent, PES: paclitaxel-eluting stent, ZES: zotaro-
limus-eluting stent, TIMI: thrombolysis in myocardial infarction,
CK-MB: MB fraction of creatine kinase, UNL: upper normal limit,
MACE: major adverse cardiac events
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Table 4. Angiographic follow-up data

N=69 (%)
Binary angiographic restenosis 9 (13.0)
Patterns of restenosis*
Focal (type 1A, IB, IC, or ID) 6 (66.7)
Total occlusion (type IV) 3(33.3)
Types of DES that restenosis developed
SES 8(88.9)
ZES 1(11.1)
TLR of FM] 5(12)
Balloon angioplasty 1(1.4)
Cutting balloon angioplasty 1(14)
DES 2(2.9)
CABG 1(1.4)
Non-FM] lesions 45
Follow-up CAG 35(77.8)
Binary restenosis (n=35) 4(11.4)
Revascularization (n=35) 2(5.8
FM] stent thrombosis' (n=100) 1(1)
Stent fracture 4( 5.8)

*Classification of in-stent restenosis, By ARC (Academic Re-
search Consortium) definition.”” CAG: coronary angiography, DES:
drug-eluting stent, SES: sirolimus-eluting stent, ZES: zotarolimus-
eluting stent, TLR: target lesion revascularization, FMJ: full metal
jacket, CABG: coronary artery bypass graft
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Fig. 1. Kaplan-Meier cardiac event-free survival curve.
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2k 88.1+£12. 7% %L, Ale A% A FHPHL 2,72
+0.43 mm, W7 g2 10.0+10,4%, acute gain> 2,38
+0.57 mm3ith (Table 5), 524 s P& A4 4
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Table 5. Quantitative coronary angiographic data

N=69

Pre-intervention

Reference diameter (mm) 3.02£0.30

Minimal luminal diameter (mm) 0.36+0.38

Lesion length (mm) 57.7£10.8

Diameter stenosis (%) 88.1E12.7
Post-intervention

Minimal luminal diameter (mm) 2.72+0.43

Diameter stenosis (%) 10.0£10.4

Acute gain (mm) 2.38+0.57
Follow-up

Minimal luminal diameter (mm) 2.33+0.80

Diameter stenosis (%) 23.5+24.0

Late loss (mm) 0.46+0.75
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U Hut 10%2 (Fig. 1), A4 AFga 224 A7ilszo] 42

4 W 7|17 2 A2 17,0700l lek. 377 (37.4%) 57 (5%)°] 3t} (Table 6). #Q1/d AMY 57 F 278> AW
oMb Al T ofiauldl, SR ARAERES 34 APOlQlaL, UmA] 37 & 19 27 - HEAE Y
Feaw] Lol AWEID, UuiAE BE okrmRn  AgRel dg A Ao pelsl Agolglon] e 17
SR =0 2A47F FoiE ]tk 34 2ol AJYE S} & 1470 Aol AFH o= AP E o 19olA =
% 34 TEul 5520 vgo] 70,32 24 RS 6114 Alk T2 5 ARC MO probable’ AHLE BHFO)
of Hlsl #AIT FAACE {7t Aol T (p= HAYSHAAL, GA ofAuRyt FRuEads R 585)
0.389). FrAEIAY W Fo] /G W95 TAY 1 glov], ARACE Ausier
o|glty, HHW MACEE 233t HA| MACE W¥E2 Azke] WAloll= g ete] sHbtho] f-Uddh dvdE 2
Table 6. Clinical follow-up data L (88.9% vs. 55.3%, p=0.044), 1 l°f| et vHd 4l

n— WA, EE FMIS] Zolu wile] Zo], HaB 47,

Follow-up period (months) 18.9£11.0 (0-44) 28 A7 T W AF2 ol A B d3t &
Overall MACE 10 (10.19%) e AV A HolA| 9ttt (Table 7). MACE
In-hospital MACE 2( 2.0%) o HY Wk = T ARAE FRISE He7t A AlV]s

Cardiac death 2 2 Zk= 3A}of H|ole] {9514 =34t) (40.0% vs, 4.4%,
One-month MACE 0( 0%) p<O_OOl, Table 7).
Six-month MACE 2 ( 2.0%)

Cardiac death 1 I ,g.

TLR 1
Oneryear MACE PO B Ao W) dolt vl 71 njerd T

Cardiac death 1 - -

- ; ol thstol 7] o449l SFEEE AHIES FH ARIsto]
MACE after one year 1( 1.0%) 2HE ZE]O]Q‘] 127”7]' 60 mm O]/LO]'O]%]]%:] A 1 .O7H

Cardiac death 1 Bt 34 IS A3} 13.0% AE2HE, 7.2%2] A
Noncardiac death 3( 3.0%) 25, 183 10%9 F8 AAAAS HHIES HAT) o]
MACE: major adverse cardiac events (defined as cardiac death, = oA B FZlo|| gtk JER 24 AHEE A}8
myocardial infarction or target lesion revascularization), TLR! target ) = 15)920) _ _ N
lesion revascularization A wAe A A= of H|sto] FHEA LSt
Table 7. Predictors of restenosis or adverse cardiac events

ISR MACE
Yes (N=9) No (N=60) p Yes (N=10) No (N=89) p

LVEF (%) 5441154 55.0%+10.2 0.873 520%t16.2 55.1%£10.3 0.611
ACS 66.7% 58.3% 0.635 80.0% 63.3% 0.295
Diabetes mellitus 55.6% 40.0% 0.378 60.0% 35.6% 0.131
Hypertension 88.9% 53.3% 0.044* 70.0% 56.7% 0.294
Current smoking 22.2% 21.7% 0.970 30.0% 25.6% 0.761
Dyslipidemia 66.7% 78.3% 0.439 70.0% 70.0% 1.000
CKD 11.1% 6.7% 0.632 40.0% 4.4% <0.001*
CTO 22.2% 23.7% 0.921 20.0% 22.2% 0.872
IRA 33.3% 23.3% 0.516 40.0% 28.9% 0.467
Initial TIMI grade 14+13 19£13 0.312 1.8£14 1.9+13 0.820
Lesion length (mm) 57.4£9.0 58.2+12.4 0.859 58.0£8.7 57.7E11.0 0.924
RD (mm) 3.04+0.30 3.06£0.31 0.922 2.98+0.20 3.03£0.31 0.640
MLD (mm)

Pre 0.22£0.31 0.37+0.39 0.274 0.39£0.32 0.35£0.39 0.780

Post 2152042 2.79£0.34 0.737 2.67%£0.36 2.73+0.44 0.666
FM]J length (mm) 70.7£94 69.8*£13.2 0.845 67.7£8.0 68.6t11.7 0.816
Stent diameter (mm) 3.10+0.25 3.05%+0.26 0.616 3.11£0.21 3.05£0.25 0.504
Triple antiplatelet 22.2% 47.5% 0.156 25.0% 40.0% 0.404

*p<0.05. ISR! in-stent restenosis, MACE: major adverse cardiac events, LVEF: left ventricular ejection fraction, ACS: acute coronary syn-
drome, CKD: chronic kidney disease, CTO: chronic total occlusion, IRA: infarct-related artery, TIMI: thrombolysis in myocardial infarction,
RD: reference diameter, MLD: minimal lumen diameter, FMJ: full metal jacket
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Table 8. Data comparing features of previous and current studies using multiple overlapping drug-eluting stents for diffuse long coronary

lesions (ordered by mean overlapping stent length)

Author Park JS? Degertekin M? This study Lee CW? Aoki J? Tsagalou E'®
When published 2006 2004 2008 2006 2005 2005
Stent length (mm)

Enroll criteria >40 >36 =60 =60 =64 =60
Mean 58+ 14 61.2£214 685+t11.4 719+13.7 79 80£20
RD (mm) 3.04%£0.34 2.68+£0.51 3.02£0.30 2.82+0.40 2.73£0.49 2.86£0.48

Number* 113 96 (102) 99 (100) 347 (352) 122 66
SES 113 96 (102) 86 264 (366) 81 39
PES 0 0 7 83 ( 86) 41 27
etc’ 6(7)

AMI (%) 42.5 NA 40 8.6 11 NA

CTO (%) NA 20 22 17 40 20

FU CAG (%) 67 71 69 70.1 31.1 79

FU period 12 m 320d 189+11.0 m 16.6 6.9 m 12 m 13.6£6.5m

ISR (%) 9.2 11.9 13.0 13.7 5.3 19.6

TLR (%) 5.3 6.2 7.2 3.8 7.5 15

ST (%) 1.8 NA 1.0 0.9 0.8 0

MACE (%) 7.1 8.3 10 6.7 18 15

*Patient number (lesion number), TMixed use of two different kinds of drug-eluting stents. RD: reference diameter, SES: sirolimus-eluting
stent, PES: paclitaxel-eluting stent, AMI: acute myocardial infarction, CTO: chronic total occlusion, FU: follow-up, CAG: coronary angiography,
ISR instent restenosis, TLR: target lesion revascularization, ST stent thrombosis, MACE: major adverse cardiac events, NA: not available
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