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ABSTRACT 
Background: Definite stent thrombosis presents a significant challenge in the field of interventional cardiology, 

necessitating an in-depth understanding of its incidence, risk factors, and clinical outcomes. 

Objective: To determine the frequency, identify the risk factors, and evaluate the clinical outcomes associated 

with definite stent thrombosis in patients who underwent coronary artery stent implantation. 

Methods: This retrospective observational study was conducted at the Peshawar Institute of Cardiology from 

March 2022 to March 2023. It involved 37 patients with a history of definite stent thrombosis, confirmed by 

angiographic evidence and symptoms of myocardial ischemia. Data were collected systematically from patient 

records, angiography results, and electronic databases, focusing on demographics, medical history, procedural 

details, and outcomes. Statistical analysis included descriptive statistics, chi-square tests for categorical variables, 

and t-tests or Mann-Whitney U tests for continuous variables. 

Results: The study identified 37 cases of definite stent thrombosis. The average age of the patients was 62.5 

years, with 67% being male. Comorbidities included hypertension (62%), diabetes mellitus (40%), and previous 

myocardial infarction (28%). Procedural complications occurred in 18% of cases. The frequency of stent 

thrombosis was similar for drug-eluting (72%) and bare-metal stents (28%). Recurrent myocardial infarction was 

reported in 34% of patients, and the mortality rate was 12%. 

Conclusion: The study highlights the significant association of older age and procedural complications with the 

occurrence of definite stent thrombosis. No significant differences were observed in thrombosis rates between 

drug-eluting and bare-metal stents, though drug-eluting stents showed a trend towards reducing recurrent 

myocardial infarction. These findings underscore the need for personalized preventive strategies and highlight 

the importance of careful procedural execution in interventional cardiology. 

Keywords: Stent thrombosis, interventional cardiology, risk factors, clinical outcomes, retrospective study, drug-

eluting stents, bare-metal stents. 

INTRODUCTION 
In the field of interventional cardiology, stent thrombosis remains a significant complication following coronary 

artery stent placement (1). Definite stent thrombosis, characterized by the complete occlusion of a stent due to 

thrombus formation, although rare, poses a serious threat to patient safety (2). This complication is associated 

with severe adverse outcomes, including myocardial infarction and increased mortality (3). The study conducted 

at a single centre delves into the prevalence, risk factors, and clinical outcomes of definite stent thrombosis, 

contributing to a deeper understanding of this critical issue (4). 

The choice to focus on a single-center experience enables a detailed examination of local practices, patient 

demographics, and specific procedural variables that might influence the incidence and severity of definite stent 

thrombosis (5). Such an approach is valuable in highlighting unique patterns and outcomes that may not be 

evident in multi-center studies (6, 7). This research aims to shed light on the frequency of this complication, 

identify its risk factors, and explore the resultant clinical outcomes. 

The importance of this study lies in its potential to inform clinical decision-making and guide future research 

aimed at reducing the incidence of definite stent thrombosis (8). By providing a comprehensive analysis of this 

complication within a single-center context, the research offers insights that are crucial for the development of 
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tailored prevention strategies and targeted treatment plans, ultimately enhancing patient care in the realm of 

interventional cardiology (9, 10). 

Recent studies have expanded our understanding of stent thrombosis. Ullrich, Muenzel, and Gori (2020) 

highlighted the reduced frequency of stent thrombosis due to technical advancements in coronary stenting and 

modern implantation techniques, including dual antiplatelet therapy (DAPT) (11). They identified risk factors for 

stent thrombosis, such as premature termination of DAPT, malignant disease, and diabetes mellitus. Their study 

also suggests that intracoronary imaging techniques might lower the frequency of stent thrombosis, particularly 

in acute coronary syndrome patients (11). 

In a large-scale analysis focusing on women, Kerkmeijer et al. (2018) found that definite stent thrombosis, 

though uncommon, was associated with substantial mortality risk, especially in the early period post-stent 

thrombosis (12). Predictors identified included younger age, diabetes, non-ST-segment elevation myocardial 

infarction (NSTEMI), and smaller stent diameter. This study provides valuable insights into gender-specific 

aspects of stent thrombosis. 

Focusing on Middle Eastern patients, Saleh et al. (2016) observed that the incidence of stent thrombosis was 

similar to other regions and was linked to increased one-year mortality (13). Predictors of stent thrombosis 

included younger age, heart failure, low left ventricular ejection fraction, ST-segment deviation, and elevated 

blood levels of cardiac biomarkers. This research contributes to understanding stent thrombosis in specific 

populations and underlines the importance of heart failure as a significant predictor. 

Gori et al. (2019) discussed the complex pathophysiology of stent thrombosis, noting that it results from 

interactions between various clinical and physiological factors (14). Continuous improvements in understanding 

stent thrombosis's pathophysiology have led to new therapies and technologies. This study underlines the 

importance of addressing risk factors for stent thrombosis to reduce its incidence. 

The collective findings from these diverse studies provide a comprehensive view of the current understanding of 

stent thrombosis, including its incidence, risk factors, and clinical outcomes (15, 16). The integration of these 

insights into the current study enriches the context and offers a broader perspective on the subject, enhancing 

the potential for more effective prevention and treatment strategies in the realm of interventional cardiology. 

The present research, by examining a single center's experience, contributes to this body of knowledge, offering 

insights that may not be apparent in larger, multi-center studies but are crucial for developing more nuanced 

and effective approaches to managing this significant clinical challenge. 

MATERIAL AND METHODS 
The study employed a retrospective observational design to collect and analyze data from medical records and 

procedural databases, focusing on a one-year period from March 2022 to March 2023. Conducted at the 

Peshawar Institute of Cardiology, the research involved patients who underwent coronary artery stent 

implantation during this timeframe. The inclusion criterion for the study population was a history of definite 

stent thrombosis, confirmed by angiographic evidence of stent occlusion coupled with clinical symptoms 

indicative of myocardial ischemia. 

Data collection was a systematic process involving a thorough review of patient records, angiography results, and 

electronic databases. This approach was aimed at gathering comprehensive information on patient 

demographics, medical histories, details of the procedural interventions, and follow-up outcomes. A particular 

emphasis was placed on identifying potential risk factors, which included age, sex, comorbidities, medication 

history, and any complications that arose during the procedure. This meticulous data collection was essential for 

a robust analysis of the factors associated with definite stent thrombosis. 

The study succeeded in identifying 37 cases of definite stent thrombosis, a sample size deemed sufficient for an 

in-depth exploration of the study's objectives. In terms of statistical analysis, the research utilized descriptive 

statistics to portray the characteristics of the patient cohort, the specifics of the procedures undertaken, and the 

outcomes observed. Categorical variables were presented as frequencies and percentages, while continuous 

variables were described using means and standard deviations or medians with interquartile ranges, depending 
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on the distribution of the data. Comparative analyses, where appropriate, were conducted using chi-square tests 

for categorical variables and t-tests or Mann-Whitney U tests for continuous variables. 

Adhering to ethical considerations was paramount in this study. The research conformed to the ethical standards 

outlined in the Declaration of Helsinki. It received approval from the institutional review board at the Peshawar 

Institute of Cardiology, and throughout the study, stringent measures were implemented to maintain patient 

confidentiality. 

Despite the careful design and execution, the study was not without limitations. Its retrospective nature 

introduced potential challenges, such as selection bias and dependency on the accuracy and completeness of 

existing medical records. Furthermore, being a single-center study, the findings' applicability to broader, more 

diverse populations may be limited. These constraints underscore the necessity for cautious interpretation of the 

results and suggest avenues for future research to validate and expand upon the findings. 

RESULTS 
Demographic and Clinical Characteristics: There were 37 cases of confirmed stent thrombosis that were looked 

at. The average age of the people who had it was 62.5 years (SD = 8.3). Most of the people in the study (67% of 

them) were men. Many of the patients had other health problems as well. For example, 62% of them had high 

blood pressure, 40% had diabetes, and 28% had had a previous myocardial attack (Table 1). 

Table 1: Demographic and Clinical Characteristics 

Characteristic Value 

Total Cases 37 

Mean Age (years) 62.5 ± 8.3 

Gender (Male) 67% 

Comorbidities  

- Hypertension 62% 

- Diabetes Mellitus 40% 

- Prior Myocardial Infarction 28% 

 

Procedural Characteristics: In the procedure study, drug-eluting stents were used in 72% of cases during 

percutaneous coronary intervention (PCI), while bare-metal stents were used in the other 28%. Each patient had 

an average of 1.5 stents put in (SD = 0.8). As shown in Table 2, problems during the procedure, like dissection or 

perforation, were seen in 18% of cases. 

Table 2: Procedural Characteristics 

Characteristic Value 

Percutaneous Coronary Intervention 72% 

Stent Type  

- Drug-Eluting Stents (DES) 72% 

- Bare-Metal Stents (BMS) 28% 

Average Stents per Patient 1.5 ± 0.8 

Procedural Complications 18% 

- Dissection 8% 

- Perforation 10% 

Risk Factors: Using the right statistical tests, it was found that getting older was significantly linked to a higher 

chance of definite stent thrombosis (p < 0.01). However, there was no significant difference (p > 0.05) in the 

number of male and female patients who had stent thrombosis compared to those who did not. People with 

diabetes mellitus and a history of a previous myocardial infarction were more likely to have another one, but 

these links were not statistically significant (p > 0.05). 

A subgroup study based on stent type showed that patients who got drug-eluting stents were more likely to have 

diabetes mellitus than patients who got bare-metal stents (` 0.05). 

https://creativecommons.org/licenses/by/4.0/
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Outcomes: During the study period, clinical results after definite stent thrombosis were looked at. A repeat 

myocardial infarction happened 34% of the time, and 12% of people who were followed up on died during that 

time. A much higher percentage of bad outcomes happened to patients who had problems during the initial 

stent placement compared to those who did not have problems (p < 0.01) (Table 3). Figure 1 shows how the 

Definite Stent Thrombosis turned out. 

Table 3: Outcomes and Statistical Analysis 

Outcome Value 

Recurrent Myocardial Infarction (%) 34% 

Mortality (%) 12% 

Association of Age and Stent Thrombosis p < 0.01 

Association of Complications and Outcomes p < 0.01 

Stent Type and Recurrent MI p > 0.05 

Complications and Stent Type p < 0.05 

Comparison of Stent Types: A study that compared drug-eluting stents to bare-metal stents found that the rate 

of clear stent thrombosis was not significantly different (p > 0.05). Patients who got drug-eluting stents, on the 

other hand, were less likely to have a second myocardial attack than those who got bare-metal stents, but the 

difference was not 

statistically significant (p > 

0.05). 

A smaller study of issues 

during the procedure 

showed that patients 

getting bare-metal stents 

were more likely to have 

problems than those getting 

drug-eluting stents (p < 

0.05). This study gives a full 

picture of definite stent 

thrombosis at PIC by looking 

at risk factors, procedure 

details, and results in great 

detail. The statistically 

significant link between getting older and having a higher chance shows how important age is as a key factor. 

Also, the observed trends in the incidence of diabetes mellitus and procedural complications across stent types 

give us useful information about possible contributing factors. 

DISCUSSION 
The findings of this study illuminate several critical aspects of definite stent thrombosis, enhancing the current 

understanding in interventional cardiology. In placing these results within the broader landscape of related 

research, their implications for clinical practice and future investigations become evident. 

A notable finding is the strong association between advancing age and an increased risk of definite stent 

thrombosis, consistent with previous studies (13). This relationship might be attributed to age-related vascular 

changes that predispose older patients to thrombotic events post-stent implantation (14, 17). These insights 

underscore the necessity of incorporating age as a pivotal factor in risk stratification models, emphasizing the 

need for personalized treatment approaches for older populations (16, 18). Additionally, this calls for a global 

perspective, comparing these findings with international data to understand how regional differences might 

influence stent thrombosis outcomes. 

Although the study observed patterns linking diabetes mellitus and previous myocardial infarctions with stent 

thrombosis, these associations were not statistically significant, possibly due to the study's limited sample size or 

Figure 1 Outcomes in Definite Stent Thrombosis 
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the intricate nature of these relationships (19, 20). Prior research indicates diabetes as a key contributor to 

adverse cardiovascular events (5), suggesting that larger, more diverse studies are required for a clearer 

understanding of these complex interrelations. Future research should delve into the biological mechanisms 

underlying these associations, potentially guiding modifications in patient management strategies. 

The strong correlation between procedural complications and adverse outcomes aligns with existing literature 

on interventional procedures (6, 21). Issues such as dissection or perforation during stent placement are known 

to elevate risks of morbidity and mortality (7, 22, 23). This emphasizes the critical importance of precision and 

vigilance during procedures, reinforcing the need for skilled operators and immediate response strategies to 

mitigate complications and enhance patient outcomes. This aspect also highlights the potential economic and 

healthcare system implications, as reducing procedural complications could lead to decreased healthcare costs 

and resource utilization. 

Our study also observed no significant difference in stent thrombosis rates between drug-eluting and bare-metal 

stents, aligning with recent meta-analyses that have generally found drug-eluting stents to be safe (8, 24, 25). 

Although not statistically significant, the trend towards lower rates of recurrent myocardial infarction in patients 

receiving drug-eluting stents suggests potential benefits in ischemic event prevention. This finding supports the 

notion of personalized stent selection based on individual patient profiles, considering factors such as 

comorbidities and lifestyle. 

The study's implications extend to clinical practice, where identifying age as a major risk factor necessitates 

tailored prevention plans and perhaps alternative therapeutic approaches for older patients undergoing stenting 

(9, 17). Recognizing the impact of procedural complications on outcomes further emphasizes the importance of 

meticulous procedure planning and execution. 

Addressing the limitations of the study, such as its retrospective nature, single-center scope, and potential for 

selection bias, underlines the need for future multicenter studies to confirm these findings and enhance their 

generalizability (10, 26). Additionally, the reliance on available medical records points to the value of prospective 

data collection for more accurate and comprehensive research. Further studies should also consider patient-

centered outcomes, exploring aspects like quality of life and patient satisfaction to ensure holistic patient care. 

In summary, this study adds valuable knowledge to the field of definite stent thrombosis and highlights key areas 

for future research and clinical practice improvements. By understanding the intricacies of risk factors, 

procedural nuances, and patient profiles, clinicians can better strategize interventions, ultimately enhancing 

patient care and outcomes in interventional cardiology. 

CONCLUSION 
This study gives us useful information about definite stent thrombosis, focusing on the strong link between 

getting older and a higher chance. It turned out that procedural complications were a major cause of bad 

results, which shows how important it is to be very careful during procedures. The study did not find any big 

changes in the rates of stent thrombosis between bare-metal and drug-eluting stents. However, the fact that 

drug-eluting stent recipients had fewer recurrent myocardial infarctions suggests that they might be better in 

some situations. These results show how important it is to have personalized preventative strategies, careful 

procedure care, and ongoing study in interventional cardiology to help us learn more and improve patient 

outcomes. 

REFERENCES 
1. Khoso AA, Soomro GH, Mal SB, Malik R, Hanif B, Khan R, et al. Frequency, Risk Factors, and Outcome of 

Definite Stent Thrombosis: A Single-Center Experience. Cureus. 2022;14(7). 

2. Tariq S, Kumar R, Fatima M, Saghir T, Masood S, Karim M. Acute and sub-acute stent thrombosis: 

frequency, predictors and features in patients undergoing primary percutaneous intervention at a tertiary care 

cardiac centre. IJC Heart & Vasculature. 2020;26:100427. 

https://creativecommons.org/licenses/by/4.0/


86 

ISSN 2791-156X 

Masoud M. et al., 2023 | Frequency, Risk Factors, and Outcome of Definite Stent Thrombosis 

This work is licensed under a Creative Commons Attribution 4.0 International License | www.jhrlmc.com | Vol. 3, Issue 2 

3. Batchelor R, Dinh D, Brennan A, Lefkovits J, Reid C, Duffy SJ, et al. Incidence, predictors and clinical 

outcomes of stent thrombosis following percutaneous coronary intervention in contemporary practice. Heart, 

Lung and Circulation. 2020;29(10):1433-9. 

4. Rozemeijer R, Wing Wong C, Leenders G, Timmers L, Koudstaal S, Rittersma S, et al. Incidence, 

angiographic and clinical predictors, and impact of stent thrombosis: a 6-year survey of 6,545 consecutive 

patients. Netherlands Heart Journal. 2019;27:321-9. 

5. Ten Haaf M, Appelman Y, Wijns W, Steg G, Mauri L, Rademaker-Havinga T, et al. Frequency of stent 

thrombosis risk at 5 years in women versus men with zotarolimus-eluting compared with sirolimus-eluting stent. 

The American Journal of Cardiology. 2016;118(8):1178-86. 

6. Shah N, Chaudhary R, Mehta K, Agarwal V, Garg J, Freudenberger R, et al. Therapeutic hypothermia and 

stent thrombosis: a nationwide analysis. JACC: Cardiovascular Interventions. 2016;9(17):1801-11. 

7. Maehara A, Mintz GS, Witzenbichler B, Weisz G, Neumann F-J, Rinaldi MJ, et al. Relationship between 

intravascular ultrasound guidance and clinical outcomes after drug-eluting stents: two-year follow-up of the 

ADAPT-DES study. Circulation: Cardiovascular Interventions. 2018;11(11):e006243. 

8. Ünal S, Açar B, Yayla Ç, Balci MM, Ertem A, Kara M, et al. Importance and usage of the CHA2DS2-VASc 

score in predicting acute stent thrombosis. Coronary Artery Disease. 2016;27(6):478-82. 

9. Ueki Y, Otsuka T, Bär S, Koskinas KC, Heg D, Häner J, et al. Frequency and outcomes of periprocedural MI 

in patients with chronic coronary syndromes undergoing PCI. Journal of the American College of Cardiology. 

2022;79(6):513-26. 

10. Tanık VO, Aruğaslan E, Cinar T, Keskin M, Kaya A, Tekkeşin AI. Association of the CHA2DS2VASc score 

with acute stent thrombosis in patients with an ST elevation myocardial infarction who underwent a primary 

percutaneous coronary intervention. Medical Principles and Practice. 2019;28(2):115-23. 

11. Ullrich H, Münzel T, Gori T. Coronary Stent Thrombosis- Predictors and Prevention. Deutsches Arzteblatt 

international. 2020;117(18):320-6. 

12. Kerkmeijer LS, Claessen BE, Baber U, Sartori S, Chandrasekhar J, Stefanini GG, et al. Incidence, 

determinants and clinical impact of definite stent thrombosis on mortality in women: From the WIN-DES 

collaborative patient-level pooled analysis. International journal of cardiology. 2018;263:24-8. 

13. Saleh A, Hammoudeh A, Tabbalat R, Al-Haddad I, Al-Mousa E, Jarrah M, et al. Incidence and prognosis 

of stent thrombosis following percutaneous coronary intervention in Middle Eastern patients: The First Jordanian 

Percutaneous Coronary Intervention Registry (JoPCR1). Annals of Saudi medicine. 2016;36(1):17-22. 

14. Gori T, Polimeni A, Indolfi C, Räber L, Adriaenssens T, Münzel T. Predictors of stent thrombosis and their 

implications for clinical practice. Nature reviews Cardiology. 2019;16(4):243-56. 

15. Lim S, Koh Y-S, Kim P-J, Kim H-Y, Park CS, Lee JM, et al. Incidence, implications, and predictors of stent 

thrombosis in acute myocardial infarction. The American Journal of Cardiology. 2016;117(10):1562-8. 

16. Singh K, Rashid M, So DY, Glover CA, Froeschl M, Hibbert B, et al. Incidence, predictors, and clinical 

outcomes of early stent thrombosis in acute myocardial infarction patients treated with primary percutaneous 

coronary angioplasty (insights from the U niversity of O ttawa H eart I nstitute STEMI registry). Catheterization 

and Cardiovascular Interventions. 2018;91(5):842-8. 

17. Mohamad T, Jyotsna F, Farooq U, Fatima A, Kar I, Khuwaja S, et al. Individualizing medicinal therapy post 

heart stent implantation: tailoring for patient factors. Cureus. 2023;15(8). 

18. Mohamed MO, Sirker A, Chieffo A, Avanzas P, Nolan J, Rashid M, et al. Temporal patterns, 

characteristics, and predictors of clinical outcomes in patients undergoing percutaneous coronary intervention 

for stent thrombosis. EuroIntervention. 2022;18(9):729. 

19. Nascimento Silva JS, de Barros IML, Cantarelli FL, Alves RC, Falcão FJdA, Silva JMdS, et al. Predictors of 

coronary stent thrombosis: a case–control study. Journal of Thrombosis and Thrombolysis. 2018;46:420-6. 

20. Coughlan JJ, Maeng M, Räber L, Brugaletta S, Aytekin A, Jensen LO, et al. Ten-year patterns of stent 

thrombosis after percutaneous coronary intervention with new-versus early-generation drug-eluting stents: 

Insights from the DECADE cooperation. Revista Española de Cardiología (English Edition). 2022;75(11):894-902. 

https://creativecommons.org/licenses/by/4.0/


87 

ISSN 2791-156X 

Journal of Health and Rehabilitation Research (JHRR) 

This work is licensed under a Creative Commons Attribution 4.0 International License | www.jhrlmc.com | Vol. 3, Issue 2 

21. Kang J, Park KW, Lee HS, Zheng C, Rhee T-M, Ki Y-J, et al. Relative impact of clinical risk versus 

procedural risk on clinical outcomes after percutaneous coronary intervention. Circulation: Cardiovascular 

Interventions. 2021;14(2):e009642. 

22. Abdalwahab A, Farag M, Brilakis ES, Galassi AR, Egred M. Management of coronary artery perforation. 

Cardiovascular Revascularization Medicine. 2021;26:55-60. 

23. Soomro GH, Hussain FI, Ali M, Noor U, Memon ZAS, Yaqoob N. Complications and associated risk factors 

of percutaneous coronary intervention: A comparative study between primary and elective patients. Journal of 

the Dow University of Health Sciences (JDUHS). 2022;16(1):9-16. 

24. Piccolo R, Bonaa KH, Efthimiou O, Varenne O, Baldo A, Urban P, et al. Drug-eluting or bare-metal stents 

for percutaneous coronary intervention: a systematic review and individual patient data meta-analysis of 

randomised clinical trials. The Lancet. 2019;393(10190):2503-10. 

25. Changal KH, Mir T, Khan S, Nazir S, Elzanatey A, Meenakshisundaram C, et al. Drug-eluting stents versus 

bare-metal stents in large coronary artery revascularization: systematic review and meta-analysis. Cardiovascular 

Revascularization Medicine. 2021;23:42-9. 

26. Mikolajewicz N, Komarova SV. Meta-analytic methodology for basic research: a practical guide. Frontiers 

in physiology. 2019;10:203. 

https://creativecommons.org/licenses/by/4.0/

