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ABSTRACT 
Background and Aim: Prosthetic valve thrombosis is a potentially fatal outcome of valve replacement surgery. A proportion of 
patients suffer with thrombotic problems, mostly as a result of inadequate anticoagulation status and irregular INR checks. The 
present study aimed to investigate the clinical profile and prosthetic valve thrombosis management in tertiary cardiac centers.  
Patients and Methods: This prospective study was carried out on 58 prosthetic valve thrombosis patients in AFIC, Rawalpindi 
and Punjab Institute of Cardiology, Lahore from January 2022 to June 2022.  The study protocol was approved by the 
institutional research and ethical committee. All the enrolled patients provided informed written consent. Patients’ demographic 
details, clinical profile, in-hospital complications, and outcome during one year follow-up were recorded. SPSS version 28 was 
used for data analysis.  
Results: Of the total 58 PVT patients, there were 22 (37.9%) male and 36 (62.1%) females. The overall mean age was 32.84± 
8.4 years with an age range 10-65 years. About 34 (58.6%) patients had sub-therapeutic INR values during admission time 
whereas 28 (48.3%) patients had atrial fibrillation. Breathing difficulties was the predominant complaint in 54 (92.8%) of the 
patients who came within one week after the beginning of symptoms. Approximately 51 patients (88.4%) had streptokinase 
thrombolysis, while four required surgery. Valve thrombosis was most prevalent in 49 (84.5%) of the individuals. In-hospital 
mortality was 9.8% (n=6), with no significant bleeding episodes or new strokes seen. 
Conclusion: The present study concluded that PV thrombosis is a medical emergency associated with a high mortality rate. 
Low socio-economic level leads to poor adherence to anticoagulation medication. The prosthetic valve thrombosis patients had 
poor compliance and sub-therapeutic INR. Prosthetic valve thrombosis can be effectively treated with thrombolysis.  
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INTRODUCTION 
Prosthetic valve thrombosis is described as any blockage of the 
prosthesis caused by noninfectious thrombotic material or valve-
related clotting that impairs valve performance [1]. Prosthetic valve 
blockage or trapped prosthesis refers to a variety of diseases, 
including pannus, thrombus, and vegetation [2]. Prosthetic 
thrombosis is usually a significant consequence with a high 
mortality rate, especially in obstructive instances, and so requires 
prompt identification and treatment [3]. The occurrence of PVT is 
affected by valve type, valve position, and anticoagulant adequacy. 
Patients with mechanical heart valves are at a higher risk of 
developing thromboembolism and prosthetic heart valve 
thrombosis (PHVT), with rates averaging 0.2% and 1.8% patient-
year, respectively [4, 5]. Prosthetic valve thrombosis is a potentially 
fatal complication of cardiac valve surgery that affects 0.5% to 15% 
of patients and is related with significant morbidity and mortality [6, 
7]. The majority of PV thrombosis might arise months or even 
years following the valve replacement.  
 PV thrombosis was more common in right-sided PVs than 
left-sided PVs, and mechanical heart valves were more likely to 
develop thromboembolic events than biological heart valves. 
Trans-catheter valve treatments are the proven therapy choices for 
individuals with aortic stenosis. The disease condition known as 
prosthetic valve (PV) thrombosis [8, 9] is characterized by 
thrombus development and subsequent prosthetic valve failure. It 
is a commonly encountered consequence of heart valve surgery. 
Higher mortality rates have been seen in emerging countries. 
Patients who have mechanical heart valves have an increased risk 
of thromboembolic events. These are more frequently found in the 
mitral position. The most common problems linked with valve 
replacement are PV thrombosis and hemorrhage. Various 
research indicate various therapeutic choices for PV thrombosis, 
however which treatment is optimal is still debatable [10, 11]. 
Thrombi with rheumatic illness or post-valve thrombosis pose the 
most challenging situations for cardiac surgeons due to their size 
and location, as well as the patient's clinical status. Many factors 

influence treatment options, including the existence of valve 
blockage, the size of the thrombus, the patient's clinical state, the 
local medical and economic level, reoperation experience, and, 
most crucially in our case, the patient's decision [12]. The best way 
to treat these individuals with prosthetic valve occlusion is 
debatable, with some supporting fibrinolysis and others advocating 
surgery. Patients frequently report with complications such as 
thrombotic events or bleeding, including PV thrombosis. An 
analysis of the clinical characteristics, short-term outcomes and 
management trends of PV thrombosis patients was the prime 
objective of the present study.  
 

METHODOLOGY 
This prospective study was carried out on 58 prosthetic valve 
thrombosis patients in AFIC, Rawalpindi and Punjab Institute of 
Cardiology, Lahore from January 2022 to June 2022.  The study 
protocol was approved by the institutional research and ethical 
committee. All the enrolled patients provided informed written 
consent. Patient’s demographic details, clinical profile, in-hospital 
complications, and outcome during one year follow-up were 
recorded. Patients with PV thrombosis were chosen for further 
research based on the inclusion criteria. Each patient's 
demographic information, echocardiography data, and clinical 
characteristics were documented. The patients' complaints and 
problems were also documented. The effectiveness of the 
thrombolysis was dependent on the fact that the cross valve had to 
be lowered by 50% with considerable hemodynamic 
improvements. The TT failure was seen as a surgical failure. The 
participants who took part in the study were monitored for 6 
months. For the statistical analysis, SPSS 26 was employed. To 
analyze the data, various tests were run. The threshold of 
significance was set at 0.05. Continuous variables included the 
standard deviation and mean, while categorical variables included 
percentage and quantity. 
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RESULTS 
Of the total 58 PVT patients, there were 22 (37.9%) male and 36 
(62.1%) females. The overall mean age was 32.84± 8.4 years with 
an age range 10-65 years. About 34 (58.6%) patients had sub-
therapeutic INR values during admission time whereas 28 (48.3%) 
patients had atrial fibrillation. Breathing difficulties was the 
predominant complaint in 54 (92.8%) of the patients who came 
within one week after the beginning of symptoms. Approximately 
51 patients (88.4%) had streptokinase thrombolysis, while four 
required surgery. Valve thrombosis was most prevalent in 49 
(84.5%) of the individuals. In-hospital mortality was 9.8% (n=6), 
with no significant bleeding episodes or new strokes seen. Figure-
1 depicts the gender’s distribution. The incidence of various 
symptoms such as chest pain and breathiness difficulties are 
shown in Figure-2. Different classes of American heart association 
(NYHA) are shown in Figure-3. Table-I represent the clinical 
features of PVT patients. INR values are shown in Figure-4. 
Various complications of PVT are shown in Figure-5. Table-II 
represent the valve types in PVT patient’s treatment.  
 

 
Figure-1: Gender’s distribution of PVT patients (n=58) 

 

 
Figure-2: incidence of various symptoms such as chest pain and breathiness 
difficulties 

 

 
Figure-3: Different classes of American heart association (NYHA) 

Table-1: PVT patient’s clinical features 

Variables Frequency (N) Percentage (%) 

Symptoms onset time (days) 
<7 
≥7 

 
51 
7 

 
87.9 
12.1 

ECG findings  
Sinus  
Arterial fibrillation  
Pacing  

 
29 
28 
1 

 
50 
48.3 
1.7 

Embolic event past history  8 13.8 

Hypertension  2 3.4 

 

 
Figure-4: INR values in PVT patients (n=58) 

 

 
Figure-5: PVT complications (n=58) 

 
Table-2: valve types in PVT patient’s treatment 

Valve types Frequency (%) 

Mitral valve 50 (86.2) 

Aortic valve  8 (13.8) 

 

DISCUSSION 
The present study investigated the clinical management and profile 
of prosthetic valve thrombosis and found that PV thrombosis is a 
life-threatening medical emergency with a high death rate. Poor 
adherence to anticoagulant treatment is caused by low 
socioeconomic status. Patients with prosthetic valve thrombosis 
exhibited poor compliance and sub-therapeutic INR. Thrombolysis 
can successfully treat prosthetic valve thrombosis. During the 
hospitalization period, about 34 patients had sub-therapeutic INR 
levels, whereas 28 patients had atrial fibrillation. Breathing 
problems were the most common complaint in 54 of the patients 
who presented within one week of the onset of symptoms. 
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Streptokinase thrombolysis was administered to 51 patients, with 
four requiring surgery. Valve thrombosis affected 49 of the 
participants. There were no severe bleeding episodes or new 
strokes, therefore in-hospital mortality was 6. In several studies, 
mitral PV thrombosis has been compared to aortic prosthesis 
thrombosis in a 2-3 times greater rate, which we observed in our 
study, which showed that 39 patients (87%) had obstructions of the 
mitral valve, followed by six patients (13%) with obstructions of the 
aortic valve [13]. Nawale et al. [14] similar percentage of PVT 
episodes occurred in the mitral position.  
 Hirachan et al. [15] conducted a retrospective analysis at our 
facility a few years ago and found a similar female preponderance 
and mean age of 35 years [16]. Although several overseas studies 
indicated a greater mean age, exceeding 50 years, the findings of 
women being more prone to PV thrombosis were similar to ours 
[17, 18]. Numerous research reported that men had a little greater 
frequency than women, and the mean age was under 40 years [19, 
20]. As with previous studies that used streptokinase as the 
thrombolytic agent, 83.3% of patients were successful in 
thrombolysis [21, 22] but Feng et al. found that complete success 
was slightly lower at 69.6% when urokinase was used as the 
thrombolytic agent. 
 The majority of patients in the present study had poor 
treatment compliance, which was represented by a lower baseline 
INR value at the time of presentation. This sort of situation is 
especially typical in underdeveloped nations, where the patients' 
poor socioeconomic status also plays a significant role. Many 
studies have demonstrated that poor treatment adherence and 
inadequate anticoagulation with sub-therapeutic INR are the major 
causes of PV thrombosis globally [23, 24]. 
 Poor medication compliance was one of the aspects 
mentioned by many patients in our sample; this was anticipated by 
a lower INR value simply during the presentation, since the 
majority of the patients had sub-therapeutic INR. Such examples 
were usually discovered in underdeveloped nations with low social 
and economic conditions [25]. 
 Incomplete anticoagulation, as well as the presence of atrial 
fibrillation, was discovered to play a role in the development of 
thrombosis (PV). In the present study, almost half of patients 
reported having AF, which was consistent with previous 
investigations. However, there was a significant frequency of PV 
thrombosis in some cases [26]. 
 Showkathali et al., [27] reported that the mortality ratio in the 
event of surgery was as high as, while it was as high as 16% in the 
case of TT. Because of the scarcity of surgical products and the 
high rates, most patients are hesitant to have the procedure 
redone. One of the disadvantages of this study is that it only used 
data from a single site; if data from numerous centers was 
included, the results would be simpler to interpret [28]. 
 

CONCLUSION 
The present study concluded that PV thrombosis is a medical 
emergency associated with a high mortality rate. Low socio-
economic level leads to poor adherence to anticoagulation 
medication. The prosthetic valve thrombosis patients had poor 
compliance and sub-therapeutic INR. Prosthetic valve thrombosis 
can be effectively treated with thrombolysis. 
 

REFERENCES 
1. Manandhar R., Prajapati D., Tamrakar R., et al. Clinical profle and 

management of prosthetic valve thrombosis in Tertiary cardiac Centre of 
Nepal, a prospective study. Nepalese Heart Journal 2022; Vol 19(1) : 11-
15. 

2. Dangas GD, Weitz JI, Giustino G, Makkar R, Mehran R. Prosthetic Heart 
Valve Thrombosis. J Am Coll Cardiol. 2016;68(24):2670-2689. 
doi:10.1016/j.jacc.2016.09.958. 

3. Inamdar A, Shende SP, Inamdar S. Prosthetic valve obstruction: Redo 
surgery or fbrinolysis? Med J DY Patil Univer 2017;10:246. 

4. Baumgartner H, Falk V, Bax JJ, et al. 2017 ESC/EACTS Guidelines for the 
Management of Valvular Heart Disease. Vol 38.; 2017. 
doi:10.1093/eurheartj/ehx391 

5. Otto CM, Nishimura RA, Bonow RO, et al. 2020 ACC/AHA Guideline for 
the Management of Patients with Valvular Heart Disease: A Report of the 
American College of Cardiology/American Heart Association Joint 
Committee on Clinical Practice Guidelines.; 2021. 
doi:10.1161/CIR.0000000000000923. 

6. Kathirvel D, Justin Paul G, Prathap kumar G, et al. Tenecteplase versus 
streptokinase thrombolytic therapy in patients with mitral prosthetic valve 
thrombosis. Indian Heart J. 2018;70(4):506-510. 
doi:10.1016/J.IHJ.2017.10.014. 

7. Huang F, Lan Y, Cheng Z, Zhang Z, Ren F. Thrombolytic treatment of 
prosthetic valve thrombosis: A study using Urokinase. J Cardiothorac Surg. 
2020;15(1):1-6. doi:10.1186/s13019-020-01324-7.  

8. Castilho FM, De Sousa MR, Mendonça ALP, Ribeiro ALP, Cáceres-Lóriga 
FM. Thrombolytic therapy or surgery for valve prosthesis thrombosis: 
Systematic review and meta-analysis. J Thromb Haemost. 
2014;12(8):1218-1228. doi:10.1111/JTH.12577.  

9. Gündüz S, Kalçık M, Gürsoy MO, Güner A, Özkan M. Diagnosis, treatment 
& management of prosthetic valve thrombosis: the key considerations. 
https://doi.org/101080/1743444020201733972. 2020;17(3):209-221.  

10. S G, M K, MO G, A G, M Ö. Diagnosis, treatment & management of 
prosthetic valve thrombosis: the key considerations. Expert Rev Med 
Devices. 2020;17(3):209-221. doi:10.1080/17434440 .2020.1733972 

11. Krishnan. Prosthetic heart valve thrombosis: Diagnosis and newer 
thrombolytic regimes. J Pract Cardiovasc Sci. 2016;2(1):7. 
doi:10.4103/2395-5414.182993 

12. Khan HS, Ijaz Z, Ali M, et al. Clinical Outcomes of Mechanical Prosthetic 
Valve Thrombosis. Cureus. 2020;12(6). doi:10.7759/CUREUS.8760 

13. Chitturi KR, Castro MA, Salazar E, et al. mini-focus issue on valvular heart 
disease case report:clinical case Mechanical Mitral Valve Thrombosis in a 
Patient With Prior Nonbacterial Thrombotic Endocarditis. 2020. 
doi:10.1016/j.jaccas.2020.01.029. 

14. Nawale JM, Chaurasia AS, Nalawade DD, Abdagire N. Clinical profile of 
patients with prosthetic valve thrombosis treated with fibrinolysis Journal of 
the Practice of Cardiovascular Sciences. 2018 May 1;4(2):109. 

15. Hirachan A, Roka M, Prajapati D,Adhikari CM, Bishal KC, Khadka MB, et 
al. Prosthetic valve thrombosis in a tertiary cardiac centre. Nepalese Heart 

J 2017;14:9‑11. 

16. Ahmed F, Shabir M. Management of Prosthetic Valve Thrombosis and its 
Clinical Profile in the Cardiac Center of Pakistan. Pakistan Journal of 
Medical & Health Sciences. 2022 Jul 9;16(05):1051-. 

17. Mansuri Z, Sharma V, Jain S, Prajapati J, Bhatia S, Patel K. Clinical profile 
of prosthetic heart valve thrombosis and outcome analysis of fibrinolytic 
therapy versus surgical management: A single-center experience. Heart 
India. 2020 Apr 1;8(2):74. 

18. Lim WY, Lloyd G, Bhattacharyya S. Mechanical and surgical bioprosthetic 
valve thrombosis. Heart. 2017 Dec 1;103(24):1934-41. 

19. Bhatia S, Jain S, Sharma V, Mansuri Z, Patel K, Jain P, Kulkarni M, 
Agrawal T, Sharma K. Clinical profile of patients with prosthetic heart valve 
thrombosis undergoing fibrinolytic therapy and NYHA class as a predictor 
of outcome. International Journal of Cardiovascular Practice. 2020. 

20. Pradhan A, Bhandari M, Gupta V, Vishwakarma P, Sethi R, Narain VS, 
Chaudhary G, Chandra S, Dwivedi S. Short-term clinical followup after 
thrombolytic therapy in patients with prosthetic valve thrombosis: a single-
center experience. Cardiology Research. 2019 Dec;10(6):345. 

21. Petrescu I, Egbe AC, Ionescu F, Nkomo VT, Greason KL, Pislaru C, 
Pellikka PA, Connolly HM, Pislaru SV. Long-term outcomes of 
anticoagulation for bioprosthetic valve thrombosis. Journal of the American 
College of Cardiology. 2020 Mar 3;75(8):857-66. 

22. Lemaître AI, Picard F, Maurin V, Faure M, Dos Santos P, Girerd N. Clinical 
profile and midterm prognosis of left ventricular thrombus in heart failure. 
ESC heart failure. 2021 Apr;8(2):1333-41. 

23. Silveira I, Oliveira M, Gomes C, Cabral S, Luz A, Torres S. Partial Papillary 
Muscle Rupture after Myocardial Infarction and Early Severe Obstructive 
Bioprosthetic Valve Thrombosis: an Unusual Combination. Arquivos 
Brasileiros de Cardiologia. 2018;111:430-3. 

24. Yeo TC, Malouf JF, Oh JK, Seward JB. Clinical profile and outcome in 52 
patients with cardiac pseudoaneurysm. Annals of internal medicine. 1998 
Feb 15;128(4):299-305. 

25. Egbe AC, Connolly HM, Pellikka PA, Schaff HV, Hanna R, Maleszewski 
JJ, Nkomo VT, Pislaru SV. Outcomes of warfarin therapy for bioprosthetic 
valve thrombosis of surgically implanted valves: a prospective study. 
JACC: Cardiovascular Interventions. 2017 Feb 27;10(4):379-87. 

26. Bax JJ, Delgado V. Bioprosthetic heart valves, thrombosis, 
anticoagulation, and imaging surveillance. JACC: Cardiovascular 
Interventions. 2017 Feb 27;10(4):388-90. 

27. Showkathali R, Yalamanchi R, Oomman A, Abhinaya K. Thrombolysis in 
high-risk patients with left-sided obstructive prosthetic valve thrombosis. 
Kardiologia Polska (Polish Heart Journal). 2020;78(11):1166-8. 

28. Butnaru A, Shaheen J, Tzivoni D, Tauber R, Bitran D, Silberman S. 
Diagnosis and treatment of early bioprosthetic malfunction in the mitral 
valve position due to thrombus formation. The American Journal of 
Cardiology. 2013 Nov 1;112(9):1439-44. 

 
 

https://doi.org/101080/1743444020201733972

