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Risk of Stent Stenosis after Implanting
a First-Generation Drug-Eluting Stent and Drug Balloon Angioplasty

Okgeun Kim, Il Rhee, Jigeon Jang, Wonll Song, Jonghyun Lee, and Minsung Kim

Division of Cardiology, Department of Internal Medicine, Good Samsun Hospital, Busan, Korea

In patients with coronary artery disease, coronary stenting with a drug-eluting stent (DES) is associated with lower rates of
in-stent restenosis and re-surgery for the target lesion compared with a bare metal stent, while late stent thrombosis has emerged as
a life-threatening complication in patients treated with a first-generation DES. As no treatment has been established for potentially
fatal late stent thrombosis associated with a first-generation DES, we perform drug balloon angioplasty for patients with stent
thrombosis and in-stent restenosis associated with DES. Here, we reported the cases with normal coronary artery flow after a 2-year
follow-up. (Korean J Med 2015;88:690-695)

Keywords: Stent thrombosis; In-stent restenosis; Drug balloon angioplasty

M = o] AL o= 1At oF= WE 2HIEA SEof & ZA]
oJtH2].

FAFEW A3l 2 5o 9lo] HjekE F4 AEIE(bare metal 2 9] 2Rl 295 2dskeA] BdE W (proximal
stent) 2T} AR Ygto]u HEE G AJo| AL oFE 8= AH left anterior descending artery, pLAD) A+ ZAA ZkA}olt} 1
E(drug eluting stent) 2 X5 A] A& D QYEE 5 Fa Al oFE HrZE AEIEQ paclitaxel-cluting stent (TAXUS®
BT AT Aok o] T Am ZUEEA ok § st AR F AT F 202 Fsubacute), 874 F
= 2HE AR 9ol HWolAltHl (late), S F(very late)o]l 13]¢] AHIE H3} 235]0] A”IE

SEAINE KIS BlokE F< ARIES Bls) 1A oFE & W A zte] HAgs:

Z 2HE 49 $o AHE & ¥ Uy} =rhs 24 ol AEIE EX(subacute stent thrombosis)S 41 &
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/%<& (free balloon angioplasty) 2 A 715 & Add 5 & o 29w ARt oy ex; Aste] itk Jelet Q14]0]
7] ~’IE W 2@ 2K late in-stent restenosis)©] Y50 FAl glol 7HQl APz A7F & o & oAl Sl WSt
YLD A 94 A AR A Y e

F 7] A”IE Y] AEZK(very late in-stent restenosis)©| W Al 1 HAMY CK-MB: 57.4 ng/mL (4} 3.8 ng/mL
A dbstgic). ojof oFE A &4 & <(paclitaxel-coated bal- ©]3}), Troponin I: 8.02 ng/mL (A} 2.0 ng/mL ©|3})o]3l o
loon angioplasty)® x| &gt & 2719 Atz = A”HE electrocardiogram (ECG)A & 29 4l 7J M(anteroseptal my-
WA B 2UE U A A glol A4 TAEY BH ocardial infarction)o] 41w STkFig. 14). S T elAl
2 fASH 2 ARstalo] Be wEw ) Hask  307hde] §elY o]9] So| Wejo] glgion ¥ AIsf} 4
= dlo|t}. Aol A & Z 2Bl 150 mg/dL (B4 120-220 mg/dL), &
AR HE: 165 mg/dL (34} 30-160 mg/dL), LU= S AHE:
) | 25 mg/dL (747 30-65 mg/dL), AW = F|2H|E: 49 me/dL

(878 70-150 mg/dL)o] It
8 Xk 654 =} b= ofn] F23F & A]7|(golden time)7} A A 0]
PR T ST AT FAAAE <19 T AT A7 ks 2
A U Sl MEIA S ] 5 S S A SHISYAPLAD) TSl & B
224 o] 9lo] thAF TR o Atk & A8 2 FTE 5 I 935 (right coronary artery) O 2 HE] ZH Fito|
AR kol AT HYoz HYE] 1:]— 9 A] AARSE 4] ZE)Qick HAlE o] A9E dF = thrombolysis in my-
oA STHA AF2 Zulst Al AMo| oA E]o] Ad ocardial infarction grade 0 flowo]ith L5 JASFYA]) &
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Figure 1. (A) Initial ECG obtained at admittance of the patient showing ST segment elevations in the chest leads. (B) ECG showing ST
segment elevations in the chest leads after coronary intervention with a drug-eluting stent. ECG, electrocardiogram.

b

Figure 2. (A) Coronary angiography re-
vealed pLAD total occlusion with TIMI
0 with collateral flow from right coro-
nary artery. (B) Coronary intervention
with a drug-eluting stent for pLAD and
mLAD were performed succussfully.
pLAD, proximal left anterior descending
artery; mLAD, middle left anterior de-
scending artery; TIMI, thrombolysis in
myocardial infarction.
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AlEdof TAXUS 3.0 x 24 mm, 3.5 x 16 mm, 12 atm ~HIE
ol 2018 21X 518 x| (middle left anterior descending artery,
mLAD)o]| TAXUS 2.75 x 28 mm, 12 atm AHES AzH o
2 4Fl5FtHFig. 2A and 2B).

0]3. o)A 3} AT F(aspirin protect 100 mg, plavix 75
mg)E SHHA Ak F AEIE 4] Als 20 $ TS
EZo] zE3HHA] ECG A chest leadof| 4] STEE Al5(Fig.
IB) 2 1] ZAMF CK-MB: 2.2 ng/mL (A4} 3.8 ng/mL ©]ah=
AAF HA R O} Troponin I: 4.59 ng/mL (B4} 2.0 ng/mL 9]
sh Z7lelsick. Al e el Ak 8 11
A o= ARYSER] Fohglon FuA Wb 29e A
oo FekRA] 2HE Alg 9] o HA Kol FA
A/ % =(free balloon angioplasty) 2 /J-5-21¢1 A7) &= 8t
X THFig. 3A, 3B and 3C).

A} A T o] B & oA FEav X F(aspirin
protect 100 mg, plavix 75 mg)%} simvastatin 20 mg® X| Z3}H

A AT F 1Y T O Tk 59 BEge sale

o CK-MB} Troponin It= 34 ¥$IL0 452 B4%
W) 2G4 F9)% AUSFYA(LAD) 2RIE Al 29]0]
SEE W 4B Seluo] B4 BRHFEE 43 A

7NE2 3HThFig. 4A, 4B and 4C).

o|F B ATTASIUA 29 F AW THFY £
S SEIE A% 09 B% A4 glo] 34 BR B

SW(pLAD) AHIEf 2 Hz} dAsto] oFE F4 i
&< (paclitaxel-drug balloon angioplasty)= 7158} tHFig.
5A, 5B and 5C). °F= 4 Ed¥s Al 29 & AlgSh
AT 2YmolA A 28-S HAA(Fig. SD) Ak dA
M A7Fe RISkl ik

A A PAPE A FA0 R oFE 8% A
E ZX& 5 20 Z(subacute), 87 Z(late), 5 S(very
late)ol] % 18]9] 2HlE B, 28]0] 2BIE ) A o] 2
Az Zefolck

Figure 3. (A) Coronary angiography showed pLAD total occlusion with thrombosis. (B) pLAD coronary angiography with free balloon
angioplasty. (C) Final coronary angiography after free balloon angioplasty shows good distal flow in proximal left anterior descending
artery (TIMI grade III). pLAD, proximal left anterior descending artery; TIMI, thrombolysis in myocardial infarction.

R
o

Figure 4. (A) Coronary angiography shows partial obstruction of the middle left anterior descending artery with thrombosis. (B)
Coronary angiography with free balloon angioplasty. (C) Final coronary angiography after free balloon angioplasty shows good distal
flow in middle left anterior descending artery with TIMI grade III. TIMI, thrombolysis in myocardial infarction.
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A ) ARHL 2510 F4 HBAHEE SHE 24 9

1=
% 292 A=sGOL ofF F7
W ol ok FA FEYEE X2 $UE 4
Bshs Holck
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BAEY G50 A=l Qo] ok §2 AREL 7]
2] HloRR T4 AHE A% A WAlsHs 7] 2dlE @

Z(early stent thrombos1s) EAE 25t AQFzto)
ANEES Fol BIL YZElo] 1 &-go] A Z7tst
AT}, SHAJEF ok 24 AulEe] s oF §& AHlE
= 27, 7)), o1 370y ) A710) AR
AHE HZo0] BmE UERd 4= gtk B vt 9lal o}
37] A6IE B0 HPAE vokE B4 AdERT o
a7 ek Ao el QlTiTable 1) [1]

SEA|HE o] B2 2003 129, 2004 3o Z+ )
oE A ke 8= AHIERQ] sirolimus-eluting stent (Cy-
pher” stent)@} paclitaxel-eluting stent (TAXUS” stent)2] =3
Bagon A ASET Qi 24 ok 8% AuE
1Al ok 82 svEwr Agaol) Aus 8 3
o] wom, HjokE & ARIEHT QHISHTH34].

o?: Fll‘ _\L

Figure S. (A) Coronary angiography revealed pLAD total occlusion with TIMI 0. (B)
Coronary angiography with drug balloon angioplasty. (C) Final coronary angiography
after drug balloon angioplasty shows good distal flow in proximal left anterior de-
scending artery (TIMI grade III). (D) Coronary angiography with normal blood flow.
pLAD, proximal left anterior descending artery; TIMI, thrombolysis in myocardial

SHARE IAH] oF= 85 AHER Wyl des A=
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e 5L 5] AdE @A dH4S
2 o2e vhaket A= Wol Qont ofxzix Hale] A
2 Aldlo] gl @Al

2 S Bed A2 I of= 85 2H
paclitaxel-eluting stent (TAXUS" stent) A]& & 7hS A&
1o olF- d(subacute, 1-30%), 3-7|(late, 1-127]¢), ol &
7\ (very late, 1\ 0]_,4)01] A A~"HE dA, AEHE Y AHE
Zpo] A7 2 73-9olal ##o) A|=of| disiA of

o

Eo9]

A7A)
AlE el A9le dael HA B
93T A3 & Z(hypersensitivity reaction with extensive vas-
culitis) [5,6] delayed healing and dysfunctional endothelialization
[7], Incomplete stent apposition [8] 5 IA| 371X 2 QoFst 4=
ME]-~
B Ze9] B nEk Fim,

k]
R
ek
olN
ojrl
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off
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X,

T &

sho] 9IRA7 B vkt bl gl A4 FU BAOR
A AR 7 Ajo] sl | 7hA 309 ot SHE 17} Ao
AL ASBUTE AT ANOR BAFY S e
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B, 2HE | APHOR ARWE FolE FAL T S5
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Table 1. Definition of stent thrombosis proposed by the Academic Research Consortium (ARC)

Definite ST
Definite stent thrombosis is diagnosed when either angiographic or pathological confirmation present
Angiographic confirmation of ST*

The presence of a thrombus originating in the stent or in the segment 5 mm proximal or distal to the stented region and at least
one of the following criteria within a 48-h time window:

Acute onset of ischemic symptoms at rest (typical chest pain > 20 min)
New ischemic ECG changes suggestive of acute ischemia
Typical rise and fall in cardiac biomarkers
Pathological confirmation of stent thrombosis
Evidence of recent thrombus within the stent determined at autopsy
Probable ST
Clinical definition of probable ST is diagnosed after intracoronary stenting in the following cases
Any unexplained death within the first 30 days
Regardless of the time after the index procedure, and MI that is related to documented acute ischemia in the of the implanted stent
without angiographic confirmation of ST and in the absence of any other obvious cause
Possible ST

Clinical definition of possible ST is diagnosed with any unexplained death from 30 days after intracoronary stenting until the end of
trial follow-up

ST, stent thrombosis; ECG, electrocardiogram; MI, myocardial infarction.
“The incidental angiographic documentation of stent occlusion in the absence of clinical signs or symptoms (silent occlusion) is (for this
purpose) not considered a confirmed stent thrombosis.

of 934 Z7h W BB WS 2l ARAAR & LA ok 8% AHE AR Bxjolx SBA Walsks
2 QUL o= 2 FA] BAA 2UE AR ofFo]  AHE WA, 2HE ] AHae 2ol Aol SiRHolH
£ AL F A7 ] 2UE HH 0 A g A @4 A9E Amsh gl Agel 2 Folo] B ok
F2e Fat 948 At E & U F4 GHAER AR T A BB 2Ll
H2o] sxh= o 2 sk 27019 ~'IES} 5 4 ad Holal qlv Hu) A7|xte] Ak 71xto] &
Sl 24 shaH ol 1)) AHIES Aflsto] 5 309 A8 ASHANL G5 oFR FA ATAPE0] AHE B, AHE
E Alsshlar vl A 71 o] ofgt ~dE d 99l adl W AR 2E 2 =] Qlo] Az AdElo] E 4= 3lE Zor 7]
= QL AAEH1] itk
A ~HE EH, 2HE f PP A g T4 2
s AHE Yods W A 8354, Glycoprotein ITb/IMTa Lo ok
T8A JAA & oFE A=t EA AAEo] AR oFF
7= A& AdEo] QlojA] =gto] Far QIti10]. Wsw A 27200 QlojA 1Al oFE W= AHIES H
2 SEle #deteR] AT A SR A 1AM oFE & oFE T2 AEIEQ} Bl A] AAIE T AHFEE ol 2003
Z AEIEQ paclitaxel-eluting stent (TAXUS" stent) & A& 3 HEE I ARRo] Ads| 2715k A Y s 8= A
oAl Fea =T shAM B F A2 AlE F9 EZ S A4 T AHE F4 by vEr) 12%E
of olg/d 2HIE 94, 37 2dE f AF2to] WSkl SARE HloHE g4 A”IE| vlg) 57] AHIE 3 A
o o]F 23]9] FA dBAFEE ANESHATE =24 o] ¥ b= A Havf Qi ol thE P ETHE 2e
T A5 A Aol Qe F sido] Ay ol 7] ARIE sxpe] Azof AL 4= Q7] wigel 1 A=7F w5
W AF 2] SR o5 FAl A 27ME ofE A [3fch ARES A oFE §5 ARIES] B8l Al
P eE AT deo|rk E g4, A"E f AFzbol tisl 2 A 77t ¢l 4
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