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ABSTRACT 

Background: Rheumatic heart disease is very much endemic in India. Mitral valve is the most commonly affected valve in 

rheumatic heart disease. Mitral valve replacement with mechanical valve is the commonest surgical procedure performed in 

rheumatic heart disease (RHD). However, there are no studies reporting the early and mid-term outcomes of mitral valve 

replacement in rheumatic heart disease from tier 2 cities of India. 

Objective: The primary objective was to assess the early and mid-term clinical results of mitral valve replacements. To 

achieve this, mortality was established as the primary endpoint, while secondary outcomes included the complications after 

the surgery such as postoperative stroke, major bleeding events, acute kidney injury. 

Materials and Methods: This retrospective clinical investigation was conducted at the Department of Cardiothoracic Surgery, Sri 

Jayadeva Institute of Cardiovascular Science and Research, Kalaburagi, a tertiary cardiac centre situated in a Tier-2 Indian city. The 

study population comprised 300 patients, ranging in age from 18 to 78 years, all of whom underwent mitral valve replacement 

(MVR) for rheumatic mitral valve disease between January 2017 and December 2025. 

Results: The mean age of the study population was 43.3 ± 11.28 years (range: 18–78 years). Out of 300 patients operated, 241 

patients (80.3%) were alive and 49 patients (16.33%) were dead, and 10 patients (3.33%) were lost to follow-up. The operative 

mortality was 21 (7%) and the follow-up mortality was 28 (9.33%). The reasons for follow-up mortality were cardiac complications 

in 8 (28.57%) patients, valve-related complications in 10 (35.7%) patients, sudden unexplained death in 8 (28.57%) patients, and 

non-valve/ non-cardiac death in 2 patients (7.14%). The one-year survival was 93.0%, five-year survival was 80.3%.During follow-

up, valve-related events occurred in 155(51.6%) patients. 

Conclusions: Surgical MVR in patients is safe and can be performed with good early and mid-term outcomes, irrespective of the 

patient cohort's age and surgical risk profile. The life expectancy of patients following surgical MV replacement is slightly lower 

compared to the same-age general population. But long term outcomes are still awaited. 
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INTRODUCTION 

Globally, in 2019, there were 40.5 million cases of rheumatic 

heart disease (RHD). The incidence of RHD varied between 

3.4 cases per 100,000 populations in non-endemic countries 

and 444 cases per 100,000 populations in endemic countries. 

India is ranked the highest among the countries with deaths 

due to RHD. A recent Indian Council of Medical Research 

(ICMR) study in 10 different, mostly urban, locations of the 

country found the prevalence of RHD ranged from 0.2 to 

1.1/1000 persons . Mitral stenosis (MS) continues to be a 

major health issue worldwide, particularly in developing 

nations where the prevalence of rheumatic heart disease 

remains high[1,2]. 

Despite advances in cardiac surgery and perioperative care, 

the management of MS presents ongoing challenges for 

healthcare providers, especially in terms of optimizing 

patient outcomes in the early postoperative period. 

The patients are usually young and belong to the low socio-

economic group, and their diseased valves are generally 

unsuitable for repair. 

Over the course of a patient's remaining life, mechanical 

heart valve replacement is associated with numerous 

potential complications. Common complications include 

thromboembolism, bleeding, reoperation, and a decrease in 

the quality of life[3]. These factors are compounded by the 

low socioeconomic status, poor compliance with 

anticoagulation, and late referral for surgery. The patients 

usually present with congestive heart failure, pulmonary 

hypertension, atrial fibrillation, stroke, or endocarditis[4]. 

Such variables may impact the results of mechanical valve 

replacement, leading to decreased survival rates in contrast 

to those documented in Western cohorts. 

However, there are no data or studies reporting early to 

midterm outcomes of mitral valve replacement from tier 2 

cities in India. Since there is a paucity of data, this study was 

undertaken to study and report the early and mid-term 

outcomes of mitral valve replacement. 
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MATERIALS AND METHODS 

Study design: 

From 1st January 2017 to 31st December 2025, 326 patients 

underwent mitral valve replacement (MVR). Concomitant 

procedures like aortic valve replacement and CABG were 

excluded from the study. 300 patients who underwent MVR 

for RHD were included for analysis, and reported for this 

study. Briefly, the medical records of all study patients were 

reviewed to gather pre-operative and peri-operative data such 

as demographic information, medical history, co-existing 

medical conditions, previous cardiovascular surgeries, New 

York Heart Association (NYHA) functional class, blood 

investigation details, and date of surgery, concomitant 

surgeries and early postoperative complications. During 

follow up, patients were physically examined by one of the 

clinical investigators to assess the NYHA functional class. 

All the events that occurred in patients post valve 

implantation were recorded. Patients who were reluctant to 

attend the follow-up clinic were contacted over the phone and 

their clinical information was collected using a questionnaire. 

In case of death, all possible information available was 

collected from hospital records or close relatives. Lost 

follow-up patients’ data from the hospital records were 

gathered up to their last follow-up and were included in the 

study. Follow up data were collected prospectively from 

October 2025 to 31 January 2026. 31st January 2026 was the 

closing date of the study. Out of 241 confirmed alive patients, 

228 (94.6%) were reviewed at our hospital with routine blood 

investigations, echocardiography, electrocardiogram, and 

chest X-ray and 13 (5.3%) patients’ data were obtained 

through telephonic contact. 

 

Table 1: Demographic 

Variables Alive Dead 

 n = 279 

n(%) 

n = 21 

n(%) 

Age   

 ≤ 40 years  135(48.3)  7(33.33) 

 > 40 years  144(51.6)  14(66.66) 

Gender   

 Male 94(33.36) 6(28.57) 

 Female 185(66.3) 15(71.42) 

 

Table 2: Pre op NYHA 

 I 0 0 < 0.001* 

 II 187(67.0) 9(42.87) 

) 

 III 87(31.1) 8(38.09) 

 IV 5(1.7) 4(19.04) 

 

Table 3: Comorbidites 

 

Table 4: Pulmonary arterial hypertension 

 Severe 81(27) 8(38.09)  

0.966  Moderate 69(24.7) 6(28.57) 

 Mild 58(20.7) 4(19.04) 

 Nil 71(25.4) 3(14.28) 

 

Table 5: Tricuspid regurgitation 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 6: Mitral stenosis 

 Severe 214(76.7) 14(66.6)  

0.644  Moderate 33(11.82) 7(33.3) 

 Mild 10(3.5) 0(0) 

 Nil 8(2.8) 0(0) 

 

Table 7: Mitral regurgitation 

 Severe 70(25.08) 8(38.09)  

0.470  Moderate 96(34.4) 4(19.04) 

 Mild 80(28.6) 1(4.76) 

 Nil 33(11.8) 8(38.09) 

 

 

Table 8: Hospital stay 

 ≤ 10 days 214(76.7) 15(71.42) 0.177 

 > 10 days 65(23.29) 6(28.57) 

Significant p value ≤ 0.05 

n number of patients, NYHA New York heart association, 

COPD Chronic obstructive pulmonary disease, PVD 

Peripheral vascular disease, PTMC Percutaneous transvenous 

mitral commissurotomy, CMV closed mitral valvotomy 

 

RESULTS 

A total of 300 patients underwent mitral valve 

replacement between January 2017 and December 

2025. Mitral stenosis was the predominant pathology, 

accounting for 228 (76.0%) patients, while 72 

(24.0%) patients had mitral regurgitation. Mechanical 

prostheses were implanted in 298 (99.3%) patients 

and bio prosthetic valves in 2 (0.7%) patients. 

The study identified a strong female predominance in the 

cohort (200 females to 100 males, a 2:1 ratio). 

The mean age of the cohort was notably young at 43.3 years 

(spanning 18 to 78 years), a finding that strongly aligns with 

the typical presentation of rheumatic heart disease 

Clinical diagnoses were classified as isolated Mitral Stenosis 

(42%), combined Mitral Stenosis and Regurgitation (34), and 

 Diabetes 

mellitus 

20(7.16) 0(0) 1.000 

  Hypertension 25(8.9) 5(1.79) 0.344 
  Endocarditis 4(1.43) 0(0) 1.000 
  Renal disease 8(2.8) 0(0) 1.000 
  Liver disease 2(0.7) 0(0) 1.000 
  COPD 18(6.4) 0(0) 1.000 
  PVD 2(0.7) 0(0) 1.000 

  Atrial 

fibrillation 

93(33.3) 9(42.8) 0.195 

  Congestive 

heart failure 

8(2.8) 0(0)  1.000  

 

  Left atrial 

thrombus 

30(10.75) 0(0)  1.000  

 

  Previous 

PTMC 

49(17.56) 0(0)  1.000  

 

  History of 

CMV 

6(2.1) 0(0)  1.000  

 

 Severe 46(16.48) 7(33.3)  

0.049* 

 

 Moderate 66(23.65) 3(14.28) 

 Mild 106(37.99) 3(14.28) 

 Nil 61(21.8) 8(38.09) 
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isolated mitral regurgitation (24%). Patients presenting with 

pure regurgitation were significantly younger, averaging 38.0 

years. The analysis of surgical procedures revealed that 

isolated Mitral Valve Replacement (MVR) was the most 

prevalent intervention (70.7%), followed by MVR performed 

in conjunction with Tricuspid Valve (TV) Repair or Plasty 

(15.7%). 

The addition of TV Repair or Plasty was found to notably 

prolong operative times, with Cardiopulmonary Bypass 

(CPB) duration increasing from 105.2 to 137.2 minutes and 

Cross Clamp (XC) time extending from 80.4 to 112.9 

minutes. 

Evaluation of pre-operative to post-operative cardiac rhythms 

showed that 28.8% of patients presenting with pre-operative 

Atrial Fibrillation (AF) successfully transitioned to Sinus 

Rhythm (SR) following surgery. 

A moderate-to-strong positive correlation (r = 0.52) was 

observed between CPB duration and post-operative blood 

loss, indicating that extended bypass times are linked to 

increased bleeding volumes. 

The majority of the deaths were due to low cardiac output 

leading to sepsis. Operative mortality was observed in 21 

(7.0%) patients. Cardiogenic shock occurred in 20 (6.6 %) 

patients. Re exploration for bleeding was done in 9 patients 

(3%). Postoperative complications included stroke in 3 

(1.0%), acute kidney injury in 39 (13.0%), dialysis-requiring 

acute kidney injury in 4 (1.3%), surgical site infection in 24 

(8%), surgical site infection requiring debridement and re-

suturing in 4 (1.3%), and postoperative pneumonia requiring 

ventilator support in 8 (2.7%) patients. 

Table 9: 

Variable Value 

Mitral stenosis 228 (76.0%) 

Mitral regurgitation 72 (24.0%) 

 

Table 10: 

Mechanical valve 298 (99.3%) 

Bioprosthetic valve 2 (0.7%) 

 

Table 11: Early Outcomes Summary 

Outcome Category Incidence n (%) 

Mortality 21 (7.0%) 

Stroke 3 (1.0%) 

AKI 39 (13.0%) 

Dialysis 4 (1.3%) 

SSI 24 (8%) 

Debridement/Re-suturing 4 (1.3%) 

Pneumonia requiring ventilator support 8 (2.7%) 

 

DISCUSSION 

The northern part of Karnataka is a still underdeveloped 

region and people living in this region are socioeconomically 

backward and hence do not get access to medical facilities 

easily. 76% of patients had predominantly mitral stenosis. As 

the majority of our patients are from low socioeconomic 

backgrounds, they cannot afford bio prosthetic valves, which 

are costlier than mechanical valves. Only 2 female patients 

were offered bio prosthetic valve as they wanted to get 

pregnant and the adverse effects of anticoagulants to the 

developing fetus were explained to them. 99.3% received 

mechanical prostheses. We noticed a mortality rate of 7% 

.The stroke rate was only 1%. AKI 13%, SSI 8% Patients 

living in this region are malnourished. Hence they required 

prolonged ICU stay. This study reports the early and mid term 

(1-5 years) outcome of MVR with mechanical valve 

replacement in RHD in a relatively young population. The 

salient features of this study include comparable early and 

mid-term survival and event-free survival in these cohorts of 

patients. 

Mitral valve repair is considered to be the gold standard for 

treatment of degenerative mitral valve disease as it achieves 

superior short and long-term outcomes compared to valve 

replacement[5]. Even though expert’s consensus recommends 

mitral valve repair when feasible in RHD[2,6,7] long term 

durability is still a concern due to continued rheumatic 

activity in younger population[6,8] leading to continued 

fibrosis and distortion of the mitral valve apparatus and 

recurrence of disease and higher reoperation rates. Moreover, 

not all rheumatic valves are suitable for repair and 

reoperations increase the economic burden[9,10]. 

The majority of the valves get replaced and mechanical 

valves are usually used because of the lower cost of 

mechanical valves and younger age group of the patients. 

Moreover, biological prosthesis in these young patients is 

associated with higher rates of degeneration leading to higher 

reoperation rates, economic burden, and potential for higher 

short and long-term mortality[9,11]. 

The early outcome of MVR was good with very low mortality 

and univariate analysis showed advanced functional class and 

the presence of severe tricuspid valve regurgitation were 

associated with adverse outcomes similar to other reports[12]. 

PAH is a well-known entity in mitral valve disease, especially 

in mitral valve stenosis. PAH is a consequence of elevated 

left atrial pressure associated with changes in pulmonary 

vasculature with a concomitant increase in pulmonary 

vascular resistance and loss of vascular compliance[13,14]. 

Many studies report that PAH is associated with poorer 

outcomes in the immediate post-operative period[15-17]. In this 

study, 258 patients (86%) of patients had PAH at the time of 

surgery and 81 patients (27%) of patients had severe PAH. 

This finding was in similar to other studies which showed that 

PAH was an independent risk factor for long term 

mortality[18]. The reason could be that the majority of our 

patients had mitral stenosis and that these patients had 

presented to us for surgery much after irreversible changes 

had occurred in pulmonary circulation[19-21] This is attested by 

the fact that in the majority of our patients, PAH had subsided 

and 10 patients had persistent severe PAH at the time of 

follow-up 

However, the early and midterm outcome of mechanical 

valve replacement was poor with only 80% survival at 5 

years. Our results are similar to many other reports 

documenting the less than satisfactory outcome following 

mechanical valve replacement. Cardiac mortality and valve-

related mortality accounted for the majority of deaths. The 

reasons are multifold-they include deterioration of left 

ventricular function over time leading to increased risk of 

cardiac death and the increased anticoagulation-related 

complications in mechanical mitral valve replacement. In our 
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study, 80% of the mortality occurred due to these reasons[21- 
25]. 

153 patients developed a significant event during follow up. 

25 patients developed valve thrombosis and thrombolysis was 

performed in all patients with a moderate outcome as 9 

patients died due to stroke following thrombolysis. Eleven 

patients developed major bleeding episodes (0.54%/py) and 

28 patients (1.32% py) developed major thromboembolic 

events during follow-up and 16 patients died of these 

complications. The poor compliance with anticoagulation in 

these patients. This factor along with long-standing atrial 

fibrillation and lack of standardization in international 

normalized ratio (INR) testing and lack of dedicated INR 

clinics makes these patients more vulnerable to deleterious 

effects of anticoagulation. 

Since mechanical valve replacement seems to be a 

suboptimal option for these patients, these outcomes may be 

improved by early referral for valve repairs with carefully 

monitored penicillin prophylaxis. Whether early referral for 

replacement will improve the outcome is a debatable point as 

mechanical valve replacement brings additional burden of 

lifelong anticoagulation and bleeding and thromboembolic 

complications[26]. 

 

CONCLUSIONS 

Surgical MVR in patients is safe and can be performed with 

good early and mid-term outcomes, considering this patient 

cohort's age and surgical risk profile. The life expectancy of 

elderly patients following surgical MV replacement is 

slightly lower compared to the same-age general population. 

Hence, MV diseases with an indication for intervention 

should be treated independently of the patient's age. 

 

REFERENCES 

1. Dass C, Kanmanthareddy A. Rheumatic Heart 

Disease. [Updated 2022 Jul 25]. In: Stat-Pearls 

[Internet]. Treasure Island (FL): StatPearls 

Publishing; 2022 Jan-. Available 

from: https://www.ncbi.nlm.nih.gov/books/NBK53 

8286/. Accessed on 1 Dec 2022 

2. Shah B, Sharma M, Kumar R, Brahmadathan KN, 

Abraham VJ, Tandon R. Rheumatic heart disease: 

progress and challenges in India. Indian J Pediatr. 

2013;80:S77–S86. doi: 10.1007/s12098-012-0853-2 

3. Misawa Y. Valve-related complications after 

mechanical heart valve implantation. Surg Today. 

2015;45:1205–1209. doi: 10.1007/s00595-014- 

1104-0. 

4. Zühlke L, Karthikeyan G, Engel ME, Rangarajan S, 

Mackie P, Cupido-Katya Mauff B, et al. Clinical 

Outcomes in 3343 Children and Adults with 

Rheumatic Heart Disease from 14 Low- and Middle-

Income Countries: Two-Year Follow-Up of the 

Global Rheumatic Heart Disease Registry (the 

REMEDY Study) Circulation. 2016;134:1456–

1466. doi: 

5. Nishimura RA, O'Gara PT, Bavaria JE, Brindis RG, 

Carroll JD, Kavinsky CJ, et al. 2019 

AATS/ACC/ASE/SCAI/STS Expert Consensus 

Systems of Care Document: A Proposal to Optimize 

Care for Patients with Valvular Heart Disease: A 

Joint Report of the American Association for 

Thoracic Surgery, American College of Cardiology, 

American Society of Echocardiography, Society for 

Cardiovascular Angiography and Interventions, and 

Society of Thoracic Surgeons. J Am Coll Cardiol. 

2019;73:2609–2635. doi: 

10.1016/j.jacc.2018.10.007. 

6. Antunes MJ. Repair for rheumatic mitral valve 

disease. The controversy goes on! Heart. 

2018;104:796–797. doi: 10.1136/heartjnl-2017- 

312674. 

7. Yakub MA, Dillon J, Krishna Moorthy PS, Pau KK, 

Nordin MN. Is rheumatic aetiology a predictor of 

poor outcome in the current era of mitral valve 

repair? Contemporary long-term results of mitral 

valve repair in rheumatic heart disease. Eur J 

Cardiothorac Surg. 2013;44:673–681. doi: 

10.1093/ejcts/ezt093 

8. Waikittipong S. Mitral valve repair for rheumatic 

mitral regurgitation: Mid-term results. Asian 

Cardiovasc Thorac Ann. 2015;23:658–664. doi: 

10.1177/0218492315576282. 

9. Yadava OP. Disseminating valve repairs-a clarion 

call. Indian J Thorac Cardiovasc Surg. 2020;36:1–3. 

doi: 10.1007/s12055-019-00894-z. 

10. Chen SW, Chen CY, Chien-Chia WuV, Chou AH, 

Cheng YT, Chang SH, et al. Mitral valve repair 

versus replacement in patients with rheumatic heart 

disease. J Thorac Cardiovasc Surg. 2022;164:57–67. 

e11. doi: 10.1016/j.jtcvs.2020.07.117. 

11. Goldstone AB, Chiu P, Baiocchi M, Lingala B, 

Patrick WL, Fischbein MP, et al. Mechanical or 

Biologic Prostheses for Aortic-Valve and Mitral-

Valve Replacement. N Engl J Med. 2017;377:1847–

1857. doi: 10.1056/NEJMoa1613792. 

12. Nath J, Foster E, Heidenreich PA. Impact of 

tricuspid regurgitation on long-term survival. J Am 

Coll Cardiol. 2004;43:405–409. doi: 

10.1016/j.jacc.2003.09.036. 

13. Miller WL, Grill DE, Borlaug BA. Clinical features, 

hemodynamics, and outcomes of pulmonary 

hypertension due to chronic heart failure with 

reduced ejection fraction: pulmonary hypertension 

and heart failure. JACC Heart Fail. 2013;1:290–299. 

14. Maeder MT, Weber L, Buser M, Gerhard M, Haager 

PK, Maisano F, et al. Pulmonary hypertension in 

aortic and mitral valve disease. Front Cardiovasc 

Med. 2018;5:40. Published   2018. 

10.3389/fcvm.2018.00040. 

15. Corciova FC, Corciova C, Georgescu CA, Enache 

M, Anghel D, Bartos O, et al. Echocardiographic 

predictors of adverse short-term outcomes after 

heart surgery in patients with mitral regurgitation 

and pulmonary hypertension. Heart Surg Forum. 

2012;15:E127–E132. doi: 

10.1532/HSF98.20121008. 

16. Mubeen M, Singh AK, Agarwal SK, Pillai J, Kapoor 

S, Srivastava AK. Mitral valve replacement in 

severe pulmonary arterial hypertension. Asian 

Cardiovasc Thorac Ann. 2008;16:37–42. doi: 

10.1177/021849230801600110 

https://www.ncbi.nlm.nih.gov/books/NBK538286/
https://www.ncbi.nlm.nih.gov/books/NBK538286/


Early and Mid-Term Results of Mitral Valve Replacement for Rheumatic Mitral Valve Disease in a Tier-2 Indian City 

IJDDT, Volume 16 Issue 63s, 2026 Page: 53  

 

 

 

17. Ghoreishi M, Evans CF, DeFilippi CR, Hobbs G, 

Young CA, Griffith BP, et al. Pulmonary 

hypertension adversely affects short- and long-term 

survival after mitral valve operation for mitral 

regurgitation: implications for timing of surgery. J 

Thorac Cardiovasc Surg. 2011;142:1439–1452. doi: 

10.1016/j.jtcvs.2011.08.030 

18. Task Force for Diagnosis and Treatment of 

Pulmonary Hypertension of European Society of 

Cardiology (ESC); European Respiratory Society 

(ERS); International Society of Heart and Lung 

Transplantation (ISHLT), et al. Guidelines for the 

diagnosis and treatment of pulmonary hypertension. 

Eur Respir J. 2009;34:1219–1263. 

10.1183/09031936.00139009. 

19. Dalen JE, Matloff JM, Evans GL, Hoppin FG, Jr, 

Bhardwaj P, Harken DE, et al. Early reduction of 

pulmonary vascular resistance after mitral-valve 

replacement. N Engl J Med. 1967;277:387–394. doi: 

10.1056/NEJM196708242770801. 

20. Yang B, DeBenedictus C, Watt T, Farley S, Salita 

A, Hornsby W, et al. The impact of concomitant 

pulmonary hypertension on early and late outcomes 

following surgery for mitral stenosis The impact of 

concomitant pulmonary hypertension on early and 

late outcomes following surgery for mitral stenosis. 

J Thorac Cardiovasc Surg. 2016;152:394–400.e1. 

doi: 10.1016/j.jtcvs.2016.02.038. 

21. Antunes MJ. Pulmonary hypertension and mitral 

valve disease: Still a beast. J Thorac Cardiovasc 

Surg. 2017;153:1083–1084. doi: 

10.1016/j.jtcvs.2016.10.057. 

22. Uchino G, Murakami H, Mukohara N, et al. Very-

long-term outcomes of mechanical valves in mitral 

position focusing on valve-related complications. 

Interact Cardiovasc Thorac Surg. 2022;35:ivac146. 

doi: 10.1093/icvts/ivac146 

23. Kim JB, Kim HJ, Moon DH, Jung SH, Choo SJ, 

Chung CH, et al. Long-term outcomes after surgery 

for rheumatic mitral valve disease: valve repair 

versus mechanical valve replacement. Eur J 

Cardiothorac Surg. 2010;37:1039–1046. doi: 

10.1016/j.ejcts.2009.11.019. 

24. Kulik A, Bédard P, Lam BK, Rubens FD, Hendry 

PJ, Masters RG, et al. Mechanical versus 

bioprosthetic valve replacement in middle-aged 

patients. Eur J Cardiothorac Surg. 2006;30:485– 

491. doi: 10.1016/j.ejcts.2006.06.013 

25. Yun KL, Sintek CF, Miller DC, Pfeffer TA, 

Kochamba GS, Khonsari S, et al. Randomized trial 

comparing partial versus complete chordal-sparing 

mitral valve replacement: effects on left ventricular 

volume and function. J Thorac Cardiovasc Surg. 

2002;123:707–714. doi: 10.1067/mtc.2002.121048. 

26. Kumar RK, Antunes MJ, Beaton A, Mirabel M, 

Nkomo VT, Okello E, et al. Contemporary 

Diagnosis and Management of Rheumatic Heart 

Disease: Implications for Closing the Gap: A 

Scientific Statement from the American Heart 

Association [published correction appears in 

Circulation. 2021 Jun 8;143: e1025-e1026] 

Circulation. 


