
 

 
 

International Journal of Medical Science and Current Research (IJMSCR) 
Available online at: www.ijmscr.com  

Volume 6, Issue 6 , Page No: 180-188 

November-December 2023 

  

 International Journal of Medical Science and Current Research | November-December 2023 | Vol 6 | Issue 6 

1
8

0
 

ISSN (Print): 2209-2870 
ISSN (Online): 2209-2862 (International Print/Online Journal) 

SJIF IMPACT FACTOR: 5.565 
PUBMED-National Library of 
Medicine ID-101739732 

  IJMSCR 
 

A Study On The Incidence Of Prosthetic Valve Disease And Its Treatment Strategies 
 

1
Dr. A. Mohamed Ibrahim, 

2
Dr. S. Saravana Babu, 

3
Dr. C. Veeramani 

1,3
Senior Resident,  

2*
Associate Professor, 

Department of Cardiology, Government Mohan Kumara Mangalam Medical College And Hospital,  

Salem, Tamil Nadu, India 

 

*Corresponding Author: 

Dr. S. Saravana Babu 

Associate Professor, Department Of Cardiology, Government Mohan Kumara Mangalam Medical College And 

Hospital, Salem, Tamil Nadu, India 

 

Type of Publication: Original Research Paper 
Conflicts of Interest: Nil 

Abstract 

Introduction: Prosthetic valve thrombosis (PVT) is a serious and the most dangerous complication, the 

incidence varies in various parts of the world. The risk factors are multifactorial. The technique of surgical 

valve replacement introduced in earlier 1960s markedly changed the prognosis of patients having valvular heart 

disease. Around 300 000 valve replacements are done all over the world each year with both mechanical as well 

as bio prosthetic valves. In spite of substantial developments in surgical techniques and the design of prosthetic 

valve over the past decades, replacements of valves have not provided a cure. The durability, hemodynamics 

and thrombogenicity of the prosthetic valves affect the prognostic outcome of valvular heart disease patients 

who undergo replacement of valve. Most of the complications related to prosthetic valves can be prevented by 

optimal selection of prosthesis and its follow up management.   

AIM Of The Study: To study the treatment strategies of patients presenting with prosthetic valve thrombosis.  

Methodology: 48 patients who were admitted in the department of cardiology, Department of Cardiology, in 

the year 2022 at Government Mohan Kumara Mangalam Medical College and Hospital, Salem, Tamil Nadu, 

India. with signs and symptoms of prosthetic valve thrombosis were included in the study. These patients had 

prosthetic valve implanted for severe rheumatic heart disease.  

Results: 48 patients were admitted with signs and symptoms of prosthetic valve thrombosis. Out of which 35 

patients were males and 13 were females with the age ranging from 25-48 years. 35 patients (males: 26, 

females: 9) presented with PVT within one year of implantation and the remaining patients (males: 9, females: 

4) presented 1-3years since their valve replacement. On analyzing the previous records, only 28 people were on 

regular follow up of once in a month and the remaining 20 patients were on less than 2 follow ups after their 

surgery.  

Conclusion: Major risk factors for PVT observed in our study are inadequate anticoagulation, lack of follow up 

and patient prosthesis mismatch. Regarding treatment thrombolysis is a reasonable alternative for surgery with 

nearly 80% success rate. As the rheumatic heart disease is very much prevalent in India, prosthetic heart valves 

implantation rate is increasing every year due to high incidence of RHD in India. Inadequate anticoagulation, 

lack of follow up, non-compliance, lack of health education continues to be the major factors for PVT. 

Technical and lesion related factors are also important as many cases present early after surgery. So, special 

care should be taken to avoid patient prosthetic mismatch. Clinical recognition of PVT still plays a vital role, as 

subtle signs like increase in dyspnea and muffling of clicks may picked up at bedside and leads to suspicion of 

PVT. Diagnostic tools such as echocardiography (TTE, TEE) play a vital role in diagnosis of PVT through 

detection of increased gradients and appearance of new regurgitation and visualization of mobility of leaflets. 

about:blank
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Introduction 

Prosthetic valve thrombosis (PVT) is a serious and 

the most dangerous complication, the incidence 

varies in various parts of the world. The risk factors 

are multifactorial. [1]The technique of surgical valve 

replacement introduced in earlier 1960s markedly 

changed the prognosis of patients having valvular 

heart disease. Around 300 000 valve replacements 

are done all over the world each year with both 

mechanical as well as bio prosthetic valves. In spite 

of substantial developments in surgical techniques 

and the design of prosthetic valve over the past 

decades, replacements of valves have not provided a 

cure. [2]The durability, hemodynamics and 

thrombogenicity of the prosthetic valves affect the 

prognostic outcome of valvular heart disease patients 

who undergo replacement of valve. Most of the 

complications related to prosthetic valves can be 

prevented by optimal selection of prosthesis and its 

follow up management.[3] The ideal prosthetic valve 

should be having the same characteristics of the 

native valve with good hemodynamics, extensive 

durability, resistance to thrombosis, and suitable 

implantability. But, such ideal prosthesis   has   not   

been   so   far   found,   and   the presently available 

prosthetic valves have many limitations. The 

treatment strategies such as surgery and fibrinolysis 

remain the main stay. Trans thoracic 

echocardiography (TTE), Transesophageal 

echocardiography (TEE) and sometimes fluoroscopy 

aids in diagnosis. Prosthetic valve thrombosis is 

diagnosed when any thrombus, in the absence of 

infection, adherent over the operated valve or near it, 

obstructing part of the blood flow or interfering 

function of the valve.[4]TEE has limitation to 

distinguish between pannus and infected vegetations 

from thrombi. In such instances, clinical aspects are 

helpful. The incidence of PVT is estimated to be 0·1 

to 6% per patient-year, of which aortic PVT -0·2% 

per patient-year, mitral PVT – 1.8% per patient- 

year.[5] But the incidence should be higher, as TTE 

and TEE reveals almost all cases and of which half 

are asymptomatic. Various therapeutic modalities are 

recommended for PVT. Surgical treatment is 

indicated for 69%, according to their NYHA class 

and emergency situation.[6] Thrombolysis is also 

recommended as a treatment option, showing more 

than 80% success and fewer complications. There are 

no absolute contraindications besides classical 

contraindications such as early postoperative period 

large thrombi, pregnancy for thrombolysis. 

Streptokinase protocols have been used.[7] Heparin 

can also be a primary treatment option for 

nonobstructive PVT, but fibrinolysis is more 

superior. If the size of the thrombi attached to the 

leaflets is larger, heparin is not helpful. During 

heparin therapy TEE should be done, as there may be 

increase in the size of thrombi and can cause 

obstruction.[8] Thrombolysis, if there are no 

contraindications can be recommended as first-line of 

treatment. Surgery is recommended for patients for 

whom there is contraindication for thrombolysis or 

where it’s deemed to be ineffective. Prosthetic valve 

thrombosis (PVT) can endanger the life for which 

therapeutic options remain controversial. It may be 

salient to review the definitions, tools for diagnosis 

and their limitations, the epidemiology of PVT before 

comparing, discussing the different therapeutic 

modalities that are available for treatment of this 

condition.[9,10] 

Results 

48 patients were admitted with signs and symptoms 

of prosthetic valve thrombosis. Out of which 35 

patients were males and 13 were females with the age 

ranging from 25-48 years. Overall 38 patients (males: 

30, females: 8) were from rural areas and the 

remaining (males:5, females:5) were from semi urban 

areas. 30 patients (males: 20, females: 10) had 

prosthetic valve implanted in mitral position, 17 

patients (males: 14, females: 3) had aortic valve 

prosthesis and one male patient had double value 

(both mitral and aortic) replacement. 35 patients 

(males: 26, females: 9) presented with PVT within 

one year of implantation and the remaining patients 

(males: 9, females: 4) presented 1-3years since their 

valve replacement. On analysing the previous 
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records, only 28 people were on regular follow up of 

once in a month and the remaining 20 patients were 

on less than 2 follow ups after their surgery.Co 

morbid conditions like dyslipidemia (3 patients), 

diabetes mellitus (1 patient), and tuberculosis (2 

patients) were present. Acenocoumarol was the 

anticoagulant used for the patients. 38 patients 

(males: 28, females: 10) were on regular 

anticoagulant medications. 10 patients were on 

irregular medications. Various pattern of presentation 

were noted such as muffled clicks (48 patients), 

pulmonary edema (36 patients), class IV symptoms 

(43 patients), new onset off murmur (15 patients), 

chest pain (24 patients), hypotension (38 patients), 

atrial fibrillation (12 patients), fever (3 patients) INR 

<2.5 predisposes to thrombosis. In our study 38 

patients had INR <2.5, remaining 10 patients had 

valve thrombosis despite INR >2.5.Out of 48 patients 

34 (70.8%) patients underwent thrombolysis with 

Streptokinase. 14 (10 mitral and 4 aortic) patients 

underwent surgery (29.2%). Thrombolysis was 

successful with return of full leaflet mobility in 22 

patients (64.7%). Partial return of leaflet mobility in 

7 patients (20.6%). 5 patients died of complications 

(14.7%). 60% (12/20) of patients had complete 

success following thrombolysis of mitral valve 

prosthesis, 77% (10/13) of patients had complete 

success following thrombolysis in aortic valve 

prosthesis. One patient with double valve 

replacement had thrombosis of mitral valve- 

underwent successful thrombolysis. Total mortality 

in our study is 7 (14.6%). 3 patients died of fatal 

bleeding, 2 patients died of Cerebral embolism and 2 

patients out of 14 patients who underwent surgery 

died.

 

Table :1 Pattern Of Presentation 

Pattern of presentation Male Female 

Fever 2 1 

Class 4 symptoms 32 11 

Chest pain 14 10 

Pulmonary oedema 28 8 

Hypotension 30 8 

New onset murmur 10 5 

Atrial fibrillation 2 10 

Muffled clicks 35 13 

 

Table :2 Complications Among Patients 

Complications Male Female 

Fatal bleeding 2 1 

Cerebral embolism 2 0 
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Figure:1 shows timing of occurrence of valve thrombus following valve implantation 

 

 

Figure:2  showing follow up course of the patients after valve replacement 

 

 

Figure:3 shows level of anticoagulation in the patients 

 



Dr. S. Saravana Babu et al International Journal of Medical Science and Current Research (IJMSCR) 
 

 

 
Volume 6, Issue 6; November-December 2023; Page No 180-188 
© 2023 IJMSCR. All Rights Reserved 
 

P
ag

e1
8

4
 

P
ag

e1
8

4
 

P
ag

e1
8

4
 

P
ag

e1
8

4
 

P
ag

e1
8

4
 

P
ag

e1
8

4
 

P
ag

e1
8

4
 

P
ag

e1
8

4
 

P
ag

e1
8

4
 

P
ag

e1
8

4
 

P
ag

e1
8

4
 

P
ag

e1
8

4
 

P
ag

e1
8

4
 

P
ag

e1
8

4
 

P
ag

e1
8

4
 

P
ag

e1
8

4
 

P
ag

e1
8

4
 

P
ag

e1
8

4
 

P
ag

e1
8

4
 

P
ag

e1
8

4
 

P
ag

e1
8

4
 

 

 

Figure:4 shows incidence of thrombosis according to the valve location 

 

 

Figure :5shows the various causes of prosthetic valve thrombosis 
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Figure:6 shows clinical profile of the prosthetic valve thrombosis patients 

 

 

Figure :7shows percentage of patients with various levels of success of thrombolysis 
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Figure :8shows successful thrombolysis according to location of thrombus 

 

 

Discussion 

PVT is a life threatening situation. Prompt earlier 

diagnosis followed by rapid treatment will save the 

life. Management of severe rheumatic heart disease 

by prosthetic valve implantation does not mean the 

patient is cured. With the implantation of artificial 

valves, a disciplined protocol for follow up and 

maintenance of anticoagulation levels are the 

important task. [11]With more than 3, 00,000 valve 

replacements done worldwide there arise a new group 

of patients called prosthetic valvular heart disease 

patients. These patients has to be managed with high 

levels of health education about the valves, about the 

anticoagulants, about the necessity of maintaining 

adequate INR levels and need for regular follow up, 

food habits etc.[12] In our study, all the 48 patients 

had bileaflet mechanical valve in various locations 

such as mitral, aortic. Majority of our patients were 

males and belong to rural areas in our study. Except 

for co morbid conditions such as diabetes, 

dyslipidemia and tuberculosis in a few patients, 

majority of our patients were free of associated 

diseases. About 73% of our patients presented with 

PVT within one year of valve replacement. Thus 

surgery related issues and post operative care, post 

operative monitoring of anticoagulation, follow up 

and importance of maintaining INR levels are areas 

to be intervened. 2 patients had pulmonary 

tuberculosis and were taking anti tuberculosis drugs. 

Drug interaction of acenocoumarol with rifampicin 

could be a cause for low PT/INR in these 

patients.[13] Clinically all our patients had muffling 

or absence of prosthetic valve sounds. Most of the 

patients presented with pulmonary edema, class IV 

symptoms and hypotension. About 25% of patients 

had atrial fibrillation at presentation, which were new 

onset. Thus atrial fibrillation could be a predisposing 

factor. 3 of our patients had fever of high degree 

during presentation. Fever leading to dehydration 

could also be a contributor for PVT.[14] In our study, 

about 63% of patients with PVT had prosthetic valve 

at mitral location and 35% had aortic prosthetic 

valve. Since prosthetic valve at mitral position is 

prone to thrombosis, our study also confirmed it On 

analysing the records available with the patients we 

found that about 42% had infrequent follow up. Thus 

a greater emphasis should be placed on educating the 

patient for the need of follow up. 79% of our patients 

during presentation had INR of <2.5.Thus a major 

reason for PVT in our study is inadequate 

anticoagulation. In our study 34 (70.8%) patients 

underwent thrombolysis with Streptokinase. 

Treatment options were decided according to the 

guidelines. And the thrombolytic therapy was given 
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according to the protocols followed by heparin and 

warfarrin.[15] The recent review of Lengyel et al. of 

200 published reports of left- sided prosthetic heart 

valve thrombolysis showed an 82% initial success 

rate, an overall thromboembolism rate of 12%, and a 

mortality rate of 10%. This consensus conference 

indicates that FT of left-sided PVT is acceptable for 

critically ill patients in whom surgical intervention 

carries high risk or in patients with contraindications 

to operation. Several studies have examined the role 

of thrombolysis in the management of PVT. 

[16]Recently, Roudaut and coworkers conducted a 

retrospective study of 110 patients treated with 

fibrinolytic therapy and concluded that the treatment 

should be reserved for selected patients (those with 

tricuspid thrombosis, critically ill patients, and 

patients with contraindications to surgical 

intervention).Thrombolysis was successful with 

return of full leaflet mobility in 22 patients (64.7%). 

Partial return of leaflet mobility in 7 patients 

(20.6%). 5 patients died of complications (14.7%) in 

our study.[17] When analyzed the success of 

thrombolytic therapy according to valve location it 

has been found that 60% (12/20) had complete 

success following thrombolysis of mitral valve 

prosthesis and 77% (10/13) complete success 

following thrombolysis in aortic valve prosthesis. 

One patient with double valve replacement had 

thrombosis of mitral valve- underwent successful 

thrombolysis. So, overall thrombolysis is better 

treatment alternative to surgery in many patients for 

whom surgery could not be performed. 5(about 15%) 

patients who were in the thrombolysis arm died due 

to bleeding complication (3 patients) and cerebral 

embolism (2 patients).14 (10 mitral and 4 aortic) 

patients underwent surgery (29.2%). Surgery was 

done in the form of simple thrombectomy in 8 

patients (57%) and valve replacement in remaining 6 

patients (43%). 2(14%) patients who underwent valve 

replacement died.[18] Patients with PVT have high 

mortality. The commonest predisposing factors for 

PVTs are inadequate anticoagulation and poor patient 

compliance. Thus underscoring the need for both 

patient- and physician- oriented education. 

Thrombolysis is a reasonable and valid alternative 

therapy. Surgical intervention may be needed in 

many patients with PVT. In short regular follow up, 

periodic monitoring of INR and adjusting it to the 

ideal level and stable diet pattern play important role 

in preventing complications of prosthetic valves. 

[19,20] 

Conclusion 

The incidence of PVT is higher and is about 1.2 per 

1000 patient years.The major risk factors for PVT 

observed in our study are inadequate anticoagulation, 

lack of follow up and patient prosthesis mismatch. 

Regarding treatment thrombolysis is a reasonable 

alternative for surgery with nearly 80% success 

rate.As the rheumatic heart disease is very much 

prevalent in India, prosthetic heart valves 

implantation rate is increasing every year due to high 

incidence of RHD in India. Inadequate 

anticoagulation, lack of follow up, non compliance, 

lack of health education continues to be the major 

factors for PVT.Technical and lesion related factors 

are also important as many cases present early after 

surgery. So, special care should be taken to avoid 

patient prosthetic mismatch. Clinical recognition of 

PVT still plays a vital role, as subtle signs like 

increase in dyspnea and muffling of clicks may 

picked up at bedside and leads to suspicion of 

PVT.Diagnostic tools such as echocardiography 

(TTE, TEE) play a vital role in diagnosis of PVT 

through detection of increased gradients and 

appearance of new regurgitation and visualization of 

mobility of leaflets.Thrombolytic therapy can be 

considered as an effective initial intervention (In spite 

of being class IIb indication as per AHA).Surgery 

should be recommended for valve dehiscence, large 

thrombus and for those patients having 

contraindications to thrombolysis. Emergency cardiac 

surgery cannot be advocated in most due to logistic 

reasons. Patient education & better communication 

are the best tools for prevention of PVT. Physicians 

need to be aware of various drug interactions with 

anticoagulants such as warfarrin and acenocoumarol. 

References 

1. Horstkotte D, Burckardt D. Prosthetic valve 

thrombosis. J Heart Valve Dis 1995; 4:141–53. 

2. Laplace G, Lafitte S, Labe`que JN, et al. 

Clinical significance of early thrombosis after 

prosthetic mitral valve replacement. J Am Coll 

Cardiol 2004;43:1283–90. 

3. Deviri E, Sareli P, Wisenbaugh T, et al. 

Obstruction of mechanical heart valve 

prostheses: clinical aspect and surgical 



Dr. S. Saravana Babu et al International Journal of Medical Science and Current Research (IJMSCR) 
 

 

 
Volume 6, Issue 6; November-December 2023; Page No 180-188 
© 2023 IJMSCR. All Rights Reserved 
 

P
ag

e1
8

8
 

P
ag

e1
8

8
 

P
ag

e1
8

8
 

P
ag

e1
8

8
 

P
ag

e1
8

8
 

P
ag

e1
8

8
 

P
ag

e1
8

8
 

P
ag

e1
8

8
 

P
ag

e1
8

8
 

P
ag

e1
8

8
 

P
ag

e1
8

8
 

P
ag

e1
8

8
 

P
ag

e1
8

8
 

P
ag

e1
8

8
 

P
ag

e1
8

8
 

P
ag

e1
8

8
 

P
ag

e1
8

8
 

P
ag

e1
8

8
 

P
ag

e1
8

8
 

P
ag

e1
8

8
 

P
ag

e1
8

8
 

management. J Am Coll Cardiol 1991;17:646–

50. 

4. Heras M, Chesebro JH, Fuster V, et al. High 

risk of thromboemboli early after bioprosthetic 

cardiac valve replacement. J Am Coll Cardiol 

1995;25:1111–9. 

5. Gencbay M, Turan F, Degertekin M, et al. High 

prevalence of hypercoagulable states in patient 

with recurrent thrombosis of mechanical heart 

valves. J Heart Valve Dis 1998;7:601–9. 

6. Iung B, Cormier B, Dadez E, et al. Small 

abnormal echoes after mitral valve replacement 

with bileaflet mechanical prostheses: 

predisposing factors and effect on 

thromboembolism. J Heart Valve Dis 

1993;2:259–66. 

7. Gohlke-Ba¨rwolf C. Anticoagulation in valvar 

heart disease: new aspects and management 

during non-cardiac surgery. Heart 2000;84:567–

72. 

8. Sahnoun-Trabelsi I, Jimenez M, Choussat A, et 

al. Thromboses de prothe`ses valvulaires 

cardiaques chez la femme enceinte. Arch Mal 

Coeur 2004;97:305–10. 

9. Barbetseas J, Nagueh SF, Pitsavos C, et al. 

Differentiating thrombus from pannus formation 

in obstructed mechanical prosthetic valves: an 

evaluation of clinical transthoracic and TEE 

parameters. J Am Coll Cardiol 1998;32:1410–7. 

10. Montorsi P, De Bernardi F, Muratori M, et al. 

Role of cine- fluoroscopy, transthoracic, and 

transesophageal echocardiography in patients 

with suspected prosthetic heart valve 

thrombosis. Am J Cardiol 2000; 85:58–64. 

11. Habib G, Cornen A, Mesana T, et al. Diagnosis 

of prosthetic heart valve thrombosis, the 

respective value of transthoracic and 

transoesophageal echocardiography. Eur Heart J 

1993;14:447–55. 

12. Pibarot P, Dumesnil JG. Hemodynamic and 

clinical impact of prosthesis-patient mismatch 

in the aortic valve position and its prevention. J 

Am Coll Cardiol 2000;36:1131–41. 

13. Saad RM, Barbetseas J, Olmos L, et al. 

Application of the continuity equation and valve 

resistance to the evaluation of St Jude Medical 

prosthetic aortic valve dysfunction. Am J 

Cardiol 1997;80:1239–42. 

14. Fernandes V, Olmos L, Nagueh SF, et al. Peak 

early diastolic velocity rather than pressure half-

time is the best index of mechanical prosthetic 

mitral valve function. Am J Cardiol 

2002;89:704–10. 

15. Dzavik V, Cohen G, Leung Chan K. Role of 

transesophageal echocardiography in the 

diagnosis and management of prosthetic valve 

thrombosis. J Am Coll Cardiol 1991;18:1829–

33. 

16. Gue´ret P, Vignon P, Fournier P, et al. 

Transesophageal echocardiography for the 

diagnosis and management of non obstructive 

thrombosis of mechanical mitral valve 

prosthesis. Circulation 1995;91:103–10. 

17. Tong AT, Roudaut R, Ozkan M, et al. 

Transesophageal echocardiography improves 

risk assessment of thrombolysis of prosthetic 

valve thrombosis: results of the international 

PRO-TEE registry. J Am Coll Cardiol 

2004;43:77–84. 

18. Laffort P, Roudaut R, Roques X, et al. Early 

and long-term (one- year) effects of the 

association of aspirin and oral anticoagulant on 

thrombi and morbidity after replacement of the 

mitral valve with the St. Jude medical 

prosthesis. J Am Coll Cardiol 2000;35: 739–46. 

19. Bonow RO, Carabello B, De Lean AC Jr, et al. 

ACC/AHA guidelines for the management of 

patients with valvular heart disease: executive 

summary. A report of the American College of 

Cardiology/American Heart Association Task 

Force on Practice Guidelines. Circulation 

1998;98:1949–84. 

20. Shapira Y, Sagie A, Jortner R, et al. Thrombosis 

of bileaflet tricuspid valve prosthesis: clinical 

spectrum and the role of nonsurgical treatment. 

Am Heart J 1999;137:721–5.

 


