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ABSTRACT

Background and Objectives : Sirolimus-eluting stent (SES) is very effective for preventing in-stent restenosis
through the suppression of neointimal proliferation. Treatment failure cases related to stent fracture have recently
been reported on, but any studies concerning the pattern or mechanism of SES fracture are very rare. Subjects
and Methods : Between December 2003 to January 2005, 457 patients underwent follow-up coronary angio-
graphy after SES implantation at three referral center. We reviewed the angiographic and procedural data for
eleven of theses patients [6 males (55%), mean age: 60 year-old age, range: 43-74 years] who were proven to have
experience complete SES fracture. Results = The left anterior descending artery (LAD) and right coronary artery
(RCA) stent fracture were 7 cases (63%) and 4 cases (37%), respectively. Myocardial bridge was shown in 6
cases with LAD fracture (86%). Overlapping stent implantation was performed in 5 cases (45%). The mean value
of the maximal angulations at the fracture site before intervention was 50° (range; 39-70°) and the mean
change between the maximal and minimal angulations was 13.2° (range; 2-28°). The mean stent diameter and
length were 3.0 mm (range; 2.75-3.50 mm) and 40 mm (range; 23-52 mm). Stent inflation with high pressure
was performed on 6 cases (54%) and it’s frequency was higher in the RCA than the LAD (3 cases, 75%, mean
inflation pressure: 13.1 mmHg). The mean follow-up duration was 7.2 month and only 2 cases were admitted
due to the recurrent chest pain. The binary restenosis rate was 55% (6 cases) and the restenotic lesions were
treated by balloon angioplasty in 2 cases and additional stenting was done in 2 cases. Conclusion : Our results
demonstrated that SES fracture occurred in 7 cases with LAD lesion and in 4 cases with RCA lesion. Long
stenting including overlapping implantation and more than 40° angulated long stent implantation may be the
factors for SES fracture. Our results also showed high pressure stent inflation was performed more frequently at
the RCA lesion, and myocardial bridge and kinking motion was detected more frequently at the LAD lesions.
(Korean Circulation J 2006;36:443—449)
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2). 3 s A oA = Bt AL S 12,8 mmHg,
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Table 1. Clinical characteristics of patients with complete sirolimus eluting stent fracture

Pts No. Age/Sex Dx EF(%) AngioDx Target vessel

Maximal Ang (")  Ang A(°) Myocardial bridge F/U duration

1 43/M  AMI 68 2-VD m-RCA
2 64/F  AMI 45 2-VD m-LAD
3 53/M  AMI 23 3-VD m-RCA
4 49/M UA 65 3-VD m-LAD
5 65/F UA 70 2-VD m-LAD
6 51/F UA 76 2-VD m-LAD
7 52/F SA 65 1-VD d-LAD
8 4/M SA - 3-VD m-RCA
9 68/M SI 66 3-VD m-LAD
10 65/F SI - 3-VD m-LAD
11 69/M SI 28 2-VD m-RCA

58 2 No 6 month
76 16 Yes 5 month
46 7 No 8 month
43 8 Yes 7 month
46 2 Yes 7 month
62 10 Yes 8 month
41 14 Yes 9 month
39 11 No 6 month
42 25 No 7 month
40 28 Yes 8 month
53 28 No 7 month

Dx: diagnosis, EF: ejection fraction, Ang: angulation, Ang A difference between maximal and minimal angulation, F/U: follow-up, AMI:
acute myocardial infarction, UA! unstable angina, SA! stable angina, SI: silent ischemia, VD! vessel disease, LAD: left anterior descending
artery, RCA: right coronary artery, Maximal Ang: maximal angulation between proximal portion and distal portion of stent fracture on

initial angiography

Table 2. Characteristics related with lesion and procedure in complete sirolimus eluting stent fracture

Pts No. RVD (mm) LL(mm) Pre-MLD (mm) Post-MLD (mm) Stent diameter (mm) Stent length (mm)

Maximal inflation
pressure (mmHg)

1 3.43 23 0 3.02
2 2.5 21 0.28 2.75
3 2.47 253 1.29 2.16
4 2.47 30 0.9 2.55
5 3.12 45 0.22 3.31
6 3.66 29.8 0.96 3.55
7 3.39 27 0.87 3.21
8 2.62 22 0.07 2.5
9 297 57 0.42 3.14
10 2.88 47 0.35 3.1
11 3.0 28 0.3 3.0

3.5 33 14
2.75 23 12
3.0 46 12
2.75 33 14
3.0 46 12
3.5 33 12
3.0 52 14
3.0 28 14
3.0 33 14
3.0 47 12
3.0 33 14

RVD: reference vessel diameter, LL: lesion length, MLD: minimal luminal diameter
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Fig. 1. Angiographic findings of left anterior descending artery. Initial angiographic image reveal significant stenosis at m-LAD (A). Successful
sirolimus eluting stent was deployed at m-LAD (B). Follow-up angiography showed stent fracture at m-LAD (C). LAD: left anterior descending

artery.

Fig. 2. Angiographic findings of right coronary artery. Initial angiographic image reveal significant stenosis at m-RCA (A). Successful sirolimus
eluting stent was deployed at m-RCA (B). Follow-up angiography showed stent fracture at m-RCA (C). RCA! right coronary artery

Table 3. Follow-up result of patients with complete sirolimus eluting stent fracture

Pts No. F/U MLD (mm) Late loss (%) Restenosis Event Treatment
1 1.00 71 Yes No Medical Tx
2 0.51 80 Yes No Medical Tx
3 0.53 81 Yes No Stent
4 0.78 73 Yes UA POBA
5 1.69 47 No No Medical Tx
6 3.04 14 No No Medical Tx
7 2.40 24 No No Medical Tx
8 1.40 51 Yes UA POBA
9 1.82 42 No No Medical Tx

10 0.88 72 Yes No Stent

11 2.94 5 No No Medical Tx

E/U: follow-up, Tx: treatment, UA: unstable angina, POBA: plain old balloon angioplasty, MLD: minimal luminal diameter
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