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Abstract
Objective: Stent thrombosis (ST) is a significant complication of 
percutaneous coronary intervention (PCI), a widely performed 
procedure for managing coronary artery disease (CAD). While PCI, 
particularly with the use of coronary stents, has substantially im-
proved patient outcomes and reduced the need for coronary ar-
tery bypass grafting, ST remains a potentially fatal complication 
associated with high morbidity and mortality. This study aimed to 
identify the predictors of ST and evaluate its outcomes in patients 
undergoing PCI at the Peshawar Institute of Cardiology (PIC).

Methodology: In this retrospective study, we analyzed the data 
of 153 patients who presented with stent thrombosis and under-
went PCI at PIC between December 2020 and September 2024. 
Data were extracted from the hospital’s electronic medical records 
system, with a focus on demographic, clinical, procedural, and out-
come variables and Statistical analysis was performed using SPSS 
software version 26.0

Results: Key predictors of ST included patient-related factors such 
as diabetes mellitus, hypertension, their presentation as ACS, pro-
cedural factors like stent under-sizing and under-expansion, and 
issues related to non-adherence to dual antiplatelet therapy. The 
majority of ST cases occurred in the subacute phase (70.6%), fol-
lowed by acute thrombosis (20.9%) and late thrombosis (8.5%).

Conclusion: Our findings emphasize the critical importance of 
optimal stent deployment, strict adherence to dual antiplatelets 
therapy, and the management of comorbidities in reducing the 
risk of ST. Addressing these modifiable risk factors and identifying 
high-risk patients are essential for improving the prevention and 
management of stent thrombosis post-PCI.
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Introduction
TPercutaneous coronary intervention (PCI) has be-
come the cornerstone in the management of coronary 
artery disease (CAD), offering an effective solution to 
restore blood flow in patients with obstructed coro-
nary arteries. The advent of PCI, especially with the use 
of coronary stents, has significantly reduced the need 
for coronary artery bypass grafting (CABG) and better 
patient outcomes. However, despite the success of PCI, 
complications such as stent thrombosis (ST) remain a 
significant concern, as it is one of the rare but a very 
fatal complications) and its management poses a sig-
nificant challenge to clinicians worldwide.1

Stent thrombosis (ST) is a very fatal complications of 
PCI, with a mortality rate of 5–10% at the time of first 
presentation during the in-hospital stay and 10–25% 
beyond 30 days. It is categorized as either acute (oc-
curring within 24 hours post-implantation), subacute 
(occurring between 1 and 30 days), or late (occurring 
beyond 30 days). The pathophysiology of ST is multifac-
torial, involving a complex interplay of factors includ-
ing patient characteristics, procedural variables, and 
stent-related features. Clinical factors such as diabetes 
mellitus, acute coronary syndrome (ACS), and previous 
history of ST have been associated with increased risk.2 
Moreover, patient adherence to antiplatelet therapy 
plays a pivotal role; non-compliance or early discontin-
uation of dual antiplatelet therapy (DAPT) significant-
ly elevates the risk of thrombotic events.3 Click or tap 
here to enter text.

Identifying the predictors of stent thrombosis and un-
derstanding the associated outcomes is essential for 
improving patient care and preventing these poten-
tially life-threatening events. Several factors have been 
identified as potential predictors of stent thrombosis. 
These include patient-related factors such as age, co-
morbidities (diabetes mellitus, hypertension), smoking 
status, and renal function, as well as procedural fac-
tors, such as stent type, stent deployment technique 
and procedural complications.4 Click or tap here to en-
ter text.

The outcomes following stent thrombosis are grave, 
with studies indicating that ST is linked to a high rate 
of adverse cardiovascular events, including recurrent 
myocardial infarction and increased mortality. The ur-
gency of addressing ST necessitates a focus on both 
prevention and management strategies, including ad-
vancements in stent design, improved antithrombotic 
therapies, and patient education on medication adher-
ence.5

Furthermore, adherence to post-PCI care, including 
the timely and appropriate use of antiplatelet thera-
py, has also been shown to significantly influence the 
risk of stent thrombosis. The emergence of high-risk 
groups, such as those with incomplete revasculariza-
tion or those who prematurely discontinue antiplatelet 

therapy, warrants closer monitoring and individualized 
management strategies.

Percutaneous revascularization is a reliable and effi-
cient treatment option for patients who are suitable 
candidates for this approach. The only short and mid-
term fear is of Stent thrombosis which is very rare in 
current practice but does occurs and is associated with 
considerable mortality and morbidity. The goal of our 
study is  to identify and evaluate the risk factors that 
predict stent thrombosis in patients undergoing PCI 
and to figure out whether it is patient-related, proce-
dural, or stent-related factors. Through this research, 
we aim to address the knowledge gap regarding the 
risk factors for ST in the local population and provide 
insights into how best to manage patients to reduce 
the incidence of stent thrombosis and improve long-
term outcomes.

Methodology
This retrospective cohort study was conducted at the 
Peshawar Institute of Cardiology (PIC) from Decem-
ber 2020 to September 2024. Peshawar Institute of 
Cardiology is one of the largest dedicated cardiology 
hospitals of the province of Khyber Pakhtunkhwa. The 
province of Khyber Pakhtunkhwa, Pakistan has a total 
population of 35 million, making up 11.9% of Pakistan’s 
total population.The study included 153 patients who 
underwent percutaneous coronary intervention (PCI) 
for  stent thrombosis. All patients who were eligible for 
procedure were shifted to Cardiac Catheterization Lab-
oratory and thrombosed vessel was treated according 
to standard protocol. Ethical approval was obtained 
from the hospital’s institutional review board commit-
tee (IRC/24/139).

Inclusion criteria:

	z Patient’s age 18 years to 80 years

	z Patients of either gender 

	z Patients who have undergone percutaneous cor-
onary intervention (PCI) for ST(Stent Thrombosis)

Exclusion criteria:

	z Age< 18 years

	z Patients who didn’t undergo PCI

	z Patients with missing or incomplete medical re-
cords

	z Patients with severe non-cardiac illnesses

Sampling Technique: A non-probability consecutive 
sampling technique was used. All patients who satis-
fied the inclusion criteria and were admitted within the 
study timeframe were enrolled.

Sample size: A minimum sample size of 153 was calcu-
lated keeping 4.5% proportion of patients with Acute 
Stent Thrombosis with confidence interval 95%, margin 
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of error 5% calculated on WHO Sample Size Formula.

Data analysis procedure:

Data was retrieved retrospectively from the electronic 
medical record (EMR) system. Statistical analysis was 
performed using SPSS version 26.0 (IBM-SPSS Inc., 
Chicago, USA). Descriptive statistics were employed to 
summarize the characteristics of the sample, including 
the mean and standard deviation (±SD) for continuous 
variables such as age, stent length, and diameter. Fre-
quencies and percentages were calculated for categor-
ical variables including gender, risk factors, procedural 
characteristics, and postprocedure outcomes. Associ-
ations between variables were assessed using the chi-
square test at (P<0.05).

Results
The study included a total of 153 patients who under-
went percutaneous coronary intervention (PCI) after 
meeting the inclusion criteria for Stent Thrombosis. 

Mean Age of the Patients were 58.97 ± 10.55738 years. 
29.4% were Female. The Risk profile 45.8% and 36.8% 
were Diabetic and Hypertensive Respectively.

All these patients had Intervention with 4.7% in Cathe-
terization Laboratory Mortality.

The presentation and lesion morphology is shown in 
Table.

Majority of the patient with Stent thrombosis were 
with Moderate to Severe LV dysfunction, however Un-
dersized, Under expanded Stents, Dissection and Non 
Compliance were not uncommon as given in table.

Table 1 illustrates that the mean age of the patients 
(58.9739±10.55738), mean LVSD (2.3464±0.78069), 
mean stent length (mm) (36.5132±17.29755), mean 
stent diameter (mm) (2.9161±0.26518).

Table 3 illustrates the association of age with risk fac-
tors, presentation and association of stent thrombosis 
timing with post-operative outcomes shows a signifi-
cant results at (P<0.05).

Table 1. Clinical baseline traits, Pre-operative and Intra-operative data of the research population (n=153)

Characteristics Mean ±SD

Age (years) 58.9739 ±10.55738

LVSD 35.5678 ±4.58971

Stent length (mm) 36.5132 ±17.29755

Stent Diameter (mm) 2.9161 ±0.26518

Table 2. Demographic profile, risk factors, CAD presentations of the patients, peri procedural characteris-
tics, and postoperative outcomes and follow up (n=153)

Variables Frequency %age

Gender

Male 108 70.6%

Female 45 29.4%

Risk Factors 2.9161 ±0.26518

Hypertension 56 36.6%

Diabetes 70 45.8%

CAD Presentation

STEMI 140 91.5%

NSTEMI 2 1.3%

Shock 11 7.2%

Diseased Vessel

LAD 144 74.5%

LCX 2 14.4%

RCA 17 11.1%
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Existence of Significant CAD

SVCAD 112 73.2%

MVD 41 26.8%

Fibrinolytic therapy 9 5.9%

Peri procedural Characteristics

TIMI flow pre

I 115 75.2%

II 33 21.6%

III 5 75.2%

IVUS 3 2%

Glycoprotein IIb/IIIa inhibitor 148 96.7%

Treatment of stent thrombosis

Additional Stent 30 19.6%

DEB 16 10.5%

Predictors of Stent thrombosis

Calcification 10 6.5%

Diffuse Disease 62 40.5%

Ostial Lesion 11 7.2%

Undersize 11 7.2%

Under expansion 30 19.6%

 Disease Outflow 5 3.3%

 Disease Inflow 10 6.5%

Bifurcation 6 3.9%

Post dilation 81 52.9%

TIMI FLOW

1 115 75.2%

2 33 21.6%

3 5 3.3%

Post-operative outcomes

Stent Thrombosis Timing

Acute 32 20.9%

Subacute 108 70.6%

Late 13 8.5%

Post-operative Complications

CVA 3 1.9%

CPR 7 4.6%

Perforation 1 0.7%

Intubation 7 4.6%

CPR 7 4.6%



Predictors of Stent Thrombosis and Their Outcomes After Percutaneous Coronary Intervention

J Postgrad Med Inst 2025;39(2):110-16.  
http://doi.org/10.54079/jpmi.39.2.3457

Page (114)

JPMI Vol 39(2)

Death (on table) 7 4.6%

Follow Up

Discontinuation of antiplatelet therapy 9 5.9%

Death 14 9.2 %

Discussion
Stent thrombosis (ST) is a significant complication after 
percutaneous coronary intervention (PCI), with serious 
consequences, including recurrent myocardial infarc-
tion, stroke, and death. Our study, conducted at the 
Peshawar Institute of Cardiology (PIC), aimed to iden-
tify the predictors of ST and explore the outcomes in 
patients undergoing PCI. We found that patient-relat-
ed factors such as diabetes mellitus and hypertension 
were the most prevalent comorbidities, with diabetes 
being associated with a higher risk of ST. Diabetes has 
long been recognized as a risk factor for adverse coro-
nary events due to its impact on endothelial function, 
platelet aggregation, and thrombosis.6,7  Hypertension 
is one of the risk factor for stent thrombosis because 
of shear stress and clot formation in our study as there 
is high number of patients with raised blood pressure 
among our patients also mirrors findings from other 
studies, where hypertension has been linked to en-
dothelial dysfunction and an increased risk of throm-

botic complications.8 We had significant patients who 
had stent thrombosis because of factors related to 
their procedure like stent under-sizing, under-expan-
sion, Calcification and diffuse nature of  coronary ar-
tery disease. These findings are commonly reported 
from the work of others in this field; however, these 
are the reasons that can be addressed meticulously 
by optimal  expansion, adequate lesion preparation, 
and not missing thrombus or dissection.9 Stent un-
der-expansion, in particular, has been identified as a 
key predictor of both early and late stent thrombosis, 
as it can lead to incomplete endothelial coverage and 
subsequent platelets aggregation.10 Click or tap here 
to enter text. In our study, the majority of STs were 
early (70.6%), which is the most common presentation 
post-procedure. This period is particularly sensitive, 
with inadequate or premature discontinuation of dual 
antiplatelets therapy (DAPT) being a well-established 
risk factor for thrombosis. The incidence of early stent  
thrombosis in our study was 20.9%, which is associat-
ed with a higher mortality rate and poorer outcomes, 

Table 3. Association of Age with risk factors, Presentation and association of stent thrombosis timing with 
post-operative outcomes

Variables Hypertension Diabetes 
Mellitus STEMI NSTEMI Shock

Age 0.552 0.734 0.067 0.986 0.089

- CVA CPR Perforation Intubation Death(table)

Stent Thrombosis timing 0.357 0.287 0.06 0.287 0.759

Figure 1A&B: IVUS and Angio Picture  Showing Undersized Stent in a Patient with stent thrombosis
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corroborating the findings of other studies that have 
emphasized the severity of early ST.11 The timing of ST 
is crucial as it has significant implications for treatment 
and prognosis, with early thrombosis being associated 
with more immediate, life-threatening complications, 
whereas late ST may occur despite prolonged DAPT, 
often due to factors such as incomplete revasculariza-
tion or stent malposition. In our study, late thrombosis 
was less common (8.5%), but it underscores the need 
for long-term follow-up and sustained antithrombotic 
therapy in high-risk patients. Postoperative compli-
cations, including stroke, CPR, and intubation, were 
noted in our cohort, with a mortality rate of 4.6%, 
highlighting the severity of ST and its associated out-
comes. These findings echo those of previous studies, 
which reported high mortality and morbidity rates in 
patients experiencing ST, particularly in the context 
of acute events.12 A significant predictor of ST in our 
study was the discontinuation of antiplatelets therapy, 
with 5.9% of patients reported to have either non-ad-
herence or early cessation of their prescribed therapy. 
This is a well-documented risk factor for thrombosis, 
as early discontinuation of DAPT leads to a loss of pro-
tection against thrombus formation in DES.13 Studies 
have shown that patient education on the importance 
of maintaining antiplatelets therapy and addressing 
barriers to adherence are essential components of 
post-PCI care to reduce ST incidence. While our study 
provides valuable insights into the predictors and out-
comes of ST.

Limitations
The retrospective nature of the study introduces po-
tential biases, including incomplete or inaccurate re-
cord-keeping. Additionally, the relatively small sam-
ple size may limit the generalizability of our findings 
to broader populations. However, our findings align 
with existing literature and provide useful information 
for clinicians in identifying high-risk patients and opti-
mizing PCI management. Future research with larger 
cohorts and prospective designs is needed to validate 
these predictors and develop strategies for more per-
sonalized care in PCI patients. Intra Vascular Imaging is 
less frequently utilized to see the mechanism because 
of financial constrain in future IVUS should be done for 
all Stent thrombosis which will optimize the care.

Conclusion
Stent thrombosis remains a serious complication fol-
lowing PCI, and its prevention and management re-
quire a multifaceted approach. Our study confirms the 
importance of patient-related factors such as diabetes 
and hypertension, as well as procedural variables such 
as stent deployment techniques, in predicting ST. Time-

ly adherence to antiplatelet therapy, appropriate stent 
sizing and expansion, and careful monitoring during 
the early post-PCI period are crucial in reducing the risk 
of stent thrombosis and improving patient outcomes.

References
1.	 Lugo-Gavidia LM, Alcocer-Gamba MA, Martinez-Cervant-

es A. Challenges and advances in interventional cardiol-
ogy for coronary artery disease management. Medicina 
2024;60(8):1323.

2.	 Sudhir K, Hermiller JB, Ferguson JM, Simonton CA. Risk 
factors for coronary drug-eluting stent thrombosis: 
Influence of procedural, patient, lesion and stent fac-
tors and dual antiplatelet therapy. Int Schol Res Not 
2013;2013:748736.

3.	 Czarny MJ, Nathan AS, Yeh RW, Mauri L. Adherence to 
dual antiplatelet therapy after coronary stenting: A sys-
tematic review. Clin Cardiol 2014;37(8):505-13.

4.	 Sohail M, Patel P, Midha S, Shukla S, Dhamija D, Bello AO, 
et al. Incidence, predictors, outcomes and prevention of 
stent thrombosis after drug-eluting stents: A systematic 
review. Cureus 2023;15(9).

5.	 Ishihara T, Okada K, Kida H, Tsujimura T, Iida O, Okuno 
S, et al. Long-term outcomes and clinical predictors of 
mortality following stent thrombosis. J Am Heart Assoc 
2022;11(7):e023276.

6.	 Ibáñez B, James S, Agewall S, Antunes MJ, Bucciarelli-Duc-
ci C, Bueno H, et al. 2017 ESC guidelines for the manage-
ment of ST-segment-elevation myocardial infarction. Eur 
Heart J 2018;39(2):119-77.

7.	 Elezi S, Kastrati A, Pache J, Wehinger A, Hadamitzky M, 
Dirschinger J, et al. Diabetes mellitus and clinical and an-
giographic outcome after coronary stent placement. J Am 
Coll Cardiol 1998;32(7):1866-73.

8.	 Gibbons RJ, Abrams J, Chatterjee K, Daley J, Deedwania 
PC, Douglas JS, et al. ACC/AHA 2002 guideline update for 
the management of chronic stable angina—summary ar-
ticle. Circulation 2003;107(1):149-58.

9.	 Holmes DR, Kereiakes DJ, Garg S, Serruys PW, Dehmer 
GJ, Ellis SG, et al. Stent thrombosis. J Am Coll Cardiol 
2010;56(17):1357-65.

10.	 Mintz GS, Bourantas CV, Chamié D. Intravascular imag-
ing for percutaneous coronary intervention guidance 
and optimization: Evidence for improved outcomes. J Soc 
Cardiovasc Angiogr Interv 2022;1(6):100413.

11.	 Kameník M, Widimský P. Stent thrombosis in acute cor-
onary syndromes: Patient- and operator-related factors. 
Anatol J Cardiol 2020;24(4).

12.	 Brodie B, Pokharel Y, Garg A, Kissling G, Hansen C, Milks 
S, et al. Predictors of early, late and very late stent throm-
bosis after primary PCI with bare-metal and drug-eluting 
stents. JACC Cardiovasc Interv 2012;5(10):1043-51.

13.	 Roe MT, Armstrong PW, Fox KAA, White HD, Prabhakaran 
D, Goodman SG, et al. Prasugrel versus clopidogrel for 
acute coronary syndromes without revascularization. N 
Engl J Med 2012;367(14):1297-309.



Predictors of Stent Thrombosis and Their Outcomes After Percutaneous Coronary Intervention

J Postgrad Med Inst 2025;39(2):110-16.  
http://doi.org/10.54079/jpmi.39.2.3457

Page (116)

JPMI Vol 39(2)

Authors’ Contribution Statement

RJ contributed to the conception, design, acquisition, analysis, interpretation of data, drafting of the manuscript, critical review, and final 
approval of the version to be published. A contributed to the design, acquisition, analysis, drafting of the manuscript, and critical review 
of the manuscript. KJ contributed to the acquisition, analysis, interpretation of data, and drafting of the manuscript. NK contributed to the 
acquisition, analysis, and interpretation of data. MM contributed to the acquisition, analysis, and interpretation of data. MIK contributed to 
the analysis, interpretation of data, and drafting of the manuscript. All authors are accountable for their work and ensure the accuracy and 
integrity of the study.

Data Sharing Statement

The data that support the findings of this study are available from the corresponding author upon reasonable request.

Confilct of Interest

Authors declared no conflict on interest

Grant Suppport and Financial Disclosure

None


