Journal of
Heart and Cardiology
Case Report

ISSN:2378-6914
OPEN ACCESS
DOI: 10.15436/2378-6914.19.2501

Incidence and Risk Factors for Coronary Stent
Thrombosis at Al Shifa Hospital-Gaza Strip
Mais AlDahdooh1, Amal AlKhashif1, Mai AbdElAal1, Alaa Qwaider1, Mai ALAthamnah1, Mohammed
Hussein Habib2*
16th year medical student at Islamic University of Gaza
Cardiologist, Ph. D, MD, Head of Cardiac Cath., Al-Shifa Hospital, Gaza

1
2

*Corresponding author: Mohammed Hussein Habib, Department of Head cardiology and cardiac catheterization, Ph.D. Cardiology, Al-Shifa
Hospital, Palestine, Email: cardiomohammad@yahoo.com

Abstract
Background: Stent thrombosis (ST) is an infrequent but potentially fatal complication of PCI. As early identification
and management of risk factors mostly implicated in development of stent thrombosis may help reduce its burden, this
study was conducted to determine the prevalence of stent thrombosis and to evaluate which factors (patient and procedure-related factors) are mostly associated with ST.
Methods: A retrospective study was conducted on patients who underwent PCI with stent implantation at AL Shifa
Hospital in Gaza Strip between January and December 2017. A sample of 249 patients (193 males and 56 females) was
selected from 300 patients where the mean age was 59 ± 11 years. Data was collected and analyzed using SPSS.
Results: Of 249 patients treated with coronary stent implantation, 13 patients (5.2 %) presented with a definite ST.
A total of 6 STs were acute, 3 were sub acute, 3 were late, and 1 was very late. Renal dysfunction, Diabetes mellitus,
present malignant disease and previous PCI were the major clinical factors significantly associated with the occurrence
of ST (with p-values of 0.051, 0.002, 0.004 and 0.038 respectively). Whereas the major lesion and procedure related
factors were the ostial lesion, bifurcation lesion, coronary dissection and the presence of residual thrombus proximal or
distal to the culprit lesion (with p-values of 0.022, < 0.001, 0.004 and 0.001 respectively).
Conclusions: Important correlates of ST were identiﬁed. Diabetes mellitus, renal dysfunction, present malignancy, previous PCI, complex lesion (ostial and bifurcation lesion), dissection of the coronary vessel and the presence of residual
thrombus proximal or distal to the culprit lesion were found to be the major predictors of stent thrombosis.
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Introduction
Annually, approximately 3 million percutaneous coronary interventions (PCI) are performed worldwide. As a result, coronary stent -related complications, even when occurring at relatively low rate, have a major impact on total mortality and hospital stay. The
most dreadful complication after coronary stenting is stent thrombosis (ST), which is the
sudden occlusion of stented coronary artery due to thrombus formation[1,2]. The rate of
stent thrombosis at one year is about 1 % to 3 % and the yearly rate following one year is
about 0.2 percent per year[3-7]. The risk factors for ST can be divided into patient-related
and procedure-related factors.
Patient-related factors include: discontinuation of antiplatelet therapy[8-11]; lack of
co prescription of statin therapy[9,12] diabetes mellitus[8,10,13]; renal dysfunction[13,14]; present malignant disease[8,10]; LVEF < 30%[8,10,13] ; younger age[8,10,13]; prior PCI[13]; current
smoking[9,12] and acute coronary syndromes (ACS)[14,15] Procedure-related factors include:
uncovered coronary dissection[8]; under sizing; the presence of intermediate CAD proxi-
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mal or distal to the culprit lesions[8]; bifurcation lesion[7,8,10]; total number of stents; small stent diameter[7,15,16]; long total stent
length[8,10,14] and choice of stent, i.e., bare metal stents (BMS) or
drug-eluting stents (DES)[8,10].
In this study we sought to identify the predictors of ST
in different population (stable angina, ACS) and in different use
of BMS and DES.

Methods
Study design and population
This study was a retrospective analysis of clinical, angiographic,
and procedural data for all patients treated with stent implantation for coronary artery disease at Al-Shifa hospital between
January and December 2017.
Data collection
All patients who underwent PCI in the specified timeframe were
identified. Demographic, clinical and angiographic data as well
as antiplatelet therapy were collected from hospital records.
Angiogram of patients that had ST was reviewed by Experian
interventional cardiologist to identify the thrombus, coronary
dissection, size of the stented vessel and other findings.
Renal failure was defined as creatinine level of > 200
µmol / L, chronic heart failure (CHF) as symptomatic heart failure with ejection fraction less than 30%, and cardiogenic shock
as systolic blood pressure < 100 mmHg along with signs or
symptoms of hypoperfusion.
The Academic Research Consortium (ARC) definitions
of ST were used in this study. ARC divides ST into three categories: definite ST, defined as angiographically or pathologically
confirmed ST with acute ischemic symptoms or ECG changes
or rise in cardiac biomarkers; probable ST, defined as any unexplained death within 30 days of PCI or any myocardial infarction
(MI) related to acute ischemia in the territory of the implanted
stent without angiographic confirmation of stent thrombosis and
in the absence of any other obvious cause; and possible ST defined as any unexplained death beyond 30days. We also categorized ST into ARC defined timescales: acute (intraprocedural or
within 24 h of the procedure), sub acute (from 24 h to 30 days),
late (< 30 days to 1 year), or very late (< 1 year).
Data analysis
Data entry and statistical analyses were performed using SPSS
(Statistical Package for Social Sciences) software package version 25. Categorical data are presented as count and percentage
and were compared using chi-square test.
Continuous variables are presented as mean ± SD and
were analyzed using Student’s-t test. All statistical tests were
2-sided, and differences were considered statistically signiﬁcant
at p value less than 0.05.

Results
During the study period, 300 patients underwent PCI with stent
implantation at AL Shifa Hospital. Of these, 249 patients were
included with a Median follow-up was 18 months (interquartile
range 12-24 months).
The mean age was 59 ± 11 years; 77.5 % of the patients
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were male and 43.8% were current smokers. 5.2% of the procedures were performed for stable angina, 94.4% of the procedures
for ACS and 0.4% for stent thrombosis. At the time of index PCI,
2.8% of patients had cardiogenic shock.
Incidence of Stent Thrombosis
During a median follow-up of 18 months (12 to 24 months), 13
patients (5.2%) developed definite ST that were confirmed angiographically, one of them had two attacks of ST. The subdivision
of definite ST cases into the ARC-defined timescales is given in
Table 1.

Table 1: ARC-defined incidence of definite ST.
Definite ST
Acute

6 (46.2%)

Sub acute

3 (23.1%)

Late

3 (23.1%)

Very late

1 (7.7%)

53.8% of stent thromboses presented as acute MI,
23.1% as unstable angina, 7.7% as prinzmetal angina, and 15.3%
as intraprocedural stent thrombosis (7.7% as death and 7.7% as
no reflow phenomena).
Risk factors for Stent Thrombosis
Detailed clinical, procedural, and lesion characteristics comparing patients with and without ST are described in Table .2 and
Table 3.

Table 2: Clinical characteristics
Stent throm- No stent throm- p value
bosis (n=13) bosis (n=236)
Age(years)

57.23+-9

59.18+-10.6

0.516

Male

12 (92.3%)

181 (76.7 %)

0.189

Diabetes mellitus

9 (69.2%)

90 (38.2%)

0.002

Hypertension

11 (84.4%)

175 (74.2%)

0.398

Renal dysfunction

3 (23.1%)

18 (7.6%)

0.051

CHF

1 (7.7% )

25 (10.6%)

0.739

Hyperlipidemia

0

10 (4.2%)

0.291

Current smoking

7 (53.8%)

102 (43.2%)

0.452

Previous stoke/TIA

0

5 (2.1%)

0.596

Malignancy

1 (7.7%)

1 (.4%)

0.004

Previous PCI

5 (38.5%)

38 (16.1%)

0.038

Previous CABG

1 (7.7%)

8 (3.4%)

0.418

Indication of stent :
-STEMI

0.916
10 (76.9%)

-NSTEMI/ unstable an- 3 (23.1%)
gina

146 (61.8%)
67 (28.6%)

-Stable angina

0

13 (55%)

-WELLENS syndrome

0

9 (3.8%)

-stent stenosis

0

Cardiogenic shock at pre- 1 (7.7%)
sentation

1 (.4%)
6 (2.5%)

0.274
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Table 3: lesion and procedural characteristics
Stent throm- No stent throm- p value
bosis (n=13) bosis (n=236)
Target vessel:

0.06

- LAD

7 (50.4%)

119 (50.2%)

- LCX

3 (23.1%)

48 (20.3%)

- LM

1 (7.7%)

1 (.4%)

- RCA

4 (30.8%)

79 (33.4%)

- venous graft

0

1 (.4%)

Ostial lesion

4/13(30.8%) 24 (10.2%)

0.022

Bifurcation lesion

3 (23.1%)

less 0.001

6 (2.5%)

Type of stent :

0.662

- BMS

8 (61.5%)

122 (51.7%)

- BMS + DES2

0

9 (3.8%)

0

5 (38.5%)

105 (44.5%)

NO. of stent per patient 1.53+-.66

1.42+-.7

0.58

Minimal stent diameter 2.78+-.57
(mm)

2.91+-1.4

0.767

Total Stent length (mm) 23.9+-4.3

21.9+-4.9

0.163

Coronary dissection

1 (7.7%)

1 (.4%)

0.004

Residual stenosis

8 (61.5%)

14 (5.9%)

Less .001

It was revealed that Renal dysfunction, DM, present
malignant disease, previous PCI, ostial and bifurcation lesion,
coronary dissection and the presence of residual thrombus proximal or distal to the culprit lesion were significant associated
with the occurrence of ST. Eight (61.5%) stent thromboses were
related to a BMS and 5(38.5%) stent thromboses were related
to a DES. The cumulative incidence of ST was not signiﬁcantly
different between the 2 different types of coronary stents: p value
0.66.
Medical management after stent implantation
After exclusion of 7 patients from stent thrombosis group (6
acute ST and 1 died) and 7 patients from non-stent thrombosis
group (6 died and 1 escaped), we evaluate the medical management of 236 patients after stent implantation.
Ninety-two percent of patients were prescribed dual
antiplatelet therapy (DAPT) which, in the majority of cases
(85.5%), consisted of aspirin and clopidogrel; only 6.7% of
these received aspirin and prasugrel. 2.5% of patients were prescribed triple APT which consisted of aspirin, clopidogrel and
prasugrel. The remaining 5% patients, who received single APT,
received aspirin (1.6%) or clopidogrel (3.3%).
Detailed medical managements comparing patients in
stent thrombosis group and non-stent thrombosis group are listed in Table 4.
Table 4: Medical management after stent implantation
ST (n=7)

No ST (n=229)

P value

-

DAPT

7(100%)

211(92.1%)

-

Triple APT

0

6(2.6%)

Antiplatelet therapy

0.695

-

Single APT

0

12(5.2%)

Statin

7(100%)

214(93.4%)

0.341
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This study was conducted on 249 patients who underwent PCI
with stent implantation and showed a 5.2% prevalence of definite stent thrombosis (46.2% acute, 23.1% sub acute, 23.1% late,
7.7% very late) among the study population and this was higher
compared to other studies which were conducted in this topic.
As in (the Dutch ST registry, 2009) during a median follow-up
of 31 months, definite ST was present in 2.1% (32% acute, 41%
sub acute, 13% late, 14% very late), which was significantly
lower than what we found in our study.
The other study is[16] during a median follow-up of 700
days, the rate of definite and probable ST was 1.9 % (73% acute
or subacute, 11% late, 16% very late), which also was significantly lower than what we found.
Among the clinical factors, we concluded that occurrence of ST is associated most significantly with DM, previous
PCI, renal dysfunction and malignancy, with less significant
factors such as male gender, HTN, cardiogenic shock at presentation, STEMI -as indication of PCI- and current smoking,
whereas the most significant predictors for ST as Dutch Registry
revealed are presence of malignancy, DM, younger age and if
the indication of stent implantation is unstable angina, NSTEMI
and STEMI.
But the Dutch Registry had a very important result,
which focused on the effect of clopidogrel discontinuation after
PCI, they found that the lack of clopidogrel therapy in the first
6 months after stent implantation, especially in the first 14 days,
is the strongest predictors of ST. Unfortunately, we didn’t study
that item in our study, we will study it in the future.
The same determinant was studied[10] and the same result was found.
Smoking was significant factor in study[9], but we found
that it is not in our study population.
Among the lesion and procedure related factors, we
found that the risk of ST was significantly high with ostial lesion, bifurcation lesion and if there is coronary dissection or residual stenosis, the same was found in (Dutch Registry, 2009[16].
Type, length, diameter of stent were significant factors in Dutch
Registry, but not in our study.
Study limitation
Several limitations of the present study need to be acknowledged: First, this is an observational study, with the data derived
retrospectively from patient records at a single center only. So,
the possibility of missing a ST in a patient who presented elsewhere cannot be excluded. Second, some aspects of the data
were unconfirmed such as we did not evaluate patients’ compliance with their antiplatelet treatment and our results are based
on antiplatelet prescription only for some patients, echocardiogram was not done to identify left ventricular ejection fraction.
for others, lipid profile was not done to identify which patients
have dyslipidemia so we consider that those who are known case
of dyslipidemia are dyslipidemic and the other are not. Third,
Accessibility of patients’ records was limited so there are 51
patients underwent stent implantation during the study period
was excluded. Finally, the focus of this study was on deﬁnite
ST, which might have led to an underestimation of the actual
incidence of ST.
Vol 4:1 pp 14

Incidence and Risk Factors for Coronary Stent Thrombosis

Conclusion
The study showed a high prevalence of stent thrombosis. With
the majority is acute stent thrombosis followed by sub acute and
late stent thrombosis and very late stent thrombosis, respectively.
Moreover, this study identiﬁed several important risk
factors for ST. Diabetes mellitus, renal dysfunction, complex lesion (ostial or bifurcation lesion), dissection of the coronary vessel, presence of residual thrombus, and concomitant malignant
disease were the strongest risk factors for ST.
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