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ABSTRACT

Background and Objectives : Stent thrombosis (ST) after a successful drug-eluting stent (DES) implantation has been
reported in around 1% of clinical trials. However, the incidence of ST with a DES in practice is not well known. Here,
we evaluated the possible causes of ST encountered in four Korean hospitals. Subjects and Methods : Between March
2003 and December 2003, 450 patients were treated using a DES in the four study hospitals. We reviewed the clinical
and procedural characteristics of 8 patients that experienced ST after a successful DES implantation. Results : Eight
patients (1.8%), who were administered antiplatelet medication, experienced ST, with a mortality of 50% at the 2
month follow-up. ST occurred within 7 days in all patients, with the exception of one, with an occurrence 37 days after
intervention. Initially, all patients were diagnosed as having acute coronary syndrome. Direct PTCA was performed in
3 patients (38%). Severe calcification or a thrombus was noted in 6 (67%) of 9 lesions. In all cases, no GPIIblIla in-
hibitors were used prior to the DES implantation. Incomplete lesion coverage and incomplete stent expansion appeared
in 7 (88%) cases. Conclusion : Our study demonstrated that full expansion of the DES and complete lesion coverage
must be accomplished, with high pressure inflation or use of cutting balloon preferably under IVUS guidance, for the
prevention of ST. Those patients with acute coronary syndrome might warrant intensive antiplatelet therapy, in-
cluding GPIIbIIla inhibitors. (Korean Circulation J 2005;35:163-171)
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Table 1. Clinical and lesion characteristics of patients with stent thrombosis

Pt Age/Sex Dx Time fo st DM EF (%) Vessel LSC TIMI flow
1 66/M STEMI 3d No 48 pLAD Calci 3

2 69/M UA 37d Yes 50 pLAD Calci 3

3 33/M UA 2d23h No - pLAD - 3

4 44/M UA 7d 0h No 60 pLAD - 3

5 71/F UA 1d12h No 38 left main - 3

6 77/M NSTEMI 5d No 58 pLCXos Throm 0

7 60/M STEMI 5d/5d Yes 34 mMRCA/pLAD Throm/— 0/3

8 66/M STEMI 6d No 47 pPRCA Calci, Throm 0

Patient 7 has two lesions. Pt: patient, STEMI: ST segment elevation myocardial infarction, UA: unstable angina, NSTEMI: non ST segment
elevation myocardial infarction, d: days, h: hours, DM: diabetes mellitus, EF: ejection fraction, pLAD: proximal left anterior descen-ding
coronary artery, pLCXos: proximal left circumflex artery including os. mRCA: mid right coronary artery, LSC: lesion specific characteristics,

Calci: calcification, Throm: thrombus
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Table 2. Lesion and procedural characteristics of patients with stent thrombosis

Pt PCl type DES RVD MLD before MLD after Stent diameter. Stent length Maximal balloon
(mm) PCl (mm) PCl (mm) (mm) (mm) Pr (mmHg)
1 Elective Cypher 2.6 0.7 2.5 2.5 23 12
2 Elective Cypher 2.7 0.2 2.6 2.5 33 18
3 Elective TAXUS 3.6 0.9 33 3.5 23 4
4 Elective TAXUS 3.3 0.5 3.2 3.5 12 14
5 Elective TAXUS 3.1 0.2 3 3 16 16
6 Direct TAXUS 2.9 0 2.9 3 16 10
7 Direct TAXUS 2.6 0/0.1 2.4/2.7 2.5/2.75 23/28 16
8 Direct TAXUS 3 0 2.8 3 32 14

Patient 7 has two lesions. PCI: percutaneous coronary intervention, DES: drug-eluting stent, MLD: minimal luminal diameter, RVD:

reference vessel diameter, Pr: pressure

Table 3. Clinical and procedural sequences of patients with stent thrombosis

Pt Treatment of ST Event Probable procedural cause of ST

1 No fime to Tx Death Underdilation due to severe calcification

2 Reopro, Balloon AMI Underdilation due to severe calcification

3 Cutting balloon AMI Underdilation on IVUS

4 No time for CAG Death No identifiable cause

5 No time for CAG Death small DES for LM

6 Reopro, Balloon AMI Incomplete lesion coverage of IRA

7 Reopro, Balloon Death Incomplete lesion coverage & small DES for IRA
8 Reopro, NC balloon AMI

Underdilation of DES within BMS. Patient 7 has two lesions. ST: stent thrombosis, Tx: freatment, CAG: coronary angiograpahy, NC: non-
compliant, LMH: low molecular heparin, AMI: acute myocardial infarction, IVUS: intravascular ultrasonography, LM: left main, IRA: infarct

related artery, DES: drug-eluting stent, BMS: bare metal stent
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Fig. 1. Right coronary angiogram in case 7 with AMI. A: mid right coronary artery (circle) was totally occluded due to thrombus. B: a 2.5
mm X 23 mm TAXUS stent was implanted at mid right coronary artery (rectangle) with incomplete coverage of proximal part of the lesion
(circle). C: TAXUS stent was totally occluded at proximal RCA (circle) by thrombus 7 days after intervention. AMI: acute myocardial

infarction, RCA: light coronary artery.



Si—Hoon Park, et al : Stent Thrombosis after a Successful Drug—Eluting Stent Implantation 167

81 Taxus stent
—b8 S4

GRS

Fig. 2. Right coronary angiogram in case 8. A: representative right coronary angiography (CAG) (2001—-10—-15) showing multiple focal
in-stent restenosis: 95% steosis at proximal edge (site a) and 90% stenosis at distal, overlapped site (site b) of the Nir stent and 50%
stenosis at distal edge (site ¢) of distal MAC stent. A™: right CAG after intervention using cutting balloon catheter (3.25x 10 mm) at the
stenotic sites showing some irregularities of RCA. B”: right CAG showing total occlusion of proximal RCA édays after implantation of Taxus
stent (2004—1-6). B: right CAG after successful intervention using non-compliant balloon catheter (3.0X10 mm) under even higher
pressure (23 atm) at proximal edge (a) of Nir stent showing more dilated RCA compared with the RCA with some irregularities in Fig A".
S1: site where a Nir stent was implanted, S2, $3: sites where a MAC was implanted, repectively. CAG: coronary angiograpahy, RCA: light

coronary artery.
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