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Abstract 

Background: Tricuspid regurgitation (TR) frequently accompanies mitral valve disease, particularly in rheumatic 

populations. Isolated mitral surgery without addressing concomitant TR may lead to progression of right-sided 

dysfunction and poor long-term outcomes. Limited data exist on outcomes of combined mitral and tricuspid repair in 

Indian patients. 

Aim: To evaluate the safety and efficacy of concomitant tricuspid valve repair in patients undergoing mitral valve 

surgery in an Indian cohort. 

Methods: This prospective observational study was conducted over one year and included 40 patients with mitral valve 

disease and associated tricuspid regurgitation. Preoperative and postoperative assessments included clinical evaluation, 

echocardiography, and intraoperative findings. Operative variables, perioperative morbidity and mortality, and follow-

up outcomes at 12 months were analyzed. 

Results: The mean age was 52.6 ± 10.4 years, with 55% males. Rheumatic etiology predominated (75%). Mitral valve 

replacement was performed in 70% of patients, and ring annuloplasty was the most common tricuspid repair technique. 

In-hospital mortality was 5%, and morbidity was low. At 12-month follow-up, residual moderate-to-severe TR was seen 

in only 15% of patients, with significant improvement in NYHA class and reduction in pulmonary artery pressures. 

Conclusion: Concomitant tricuspid repair during mitral valve surgery is safe and improves functional and 

echocardiographic outcomes in the Indian setting. 
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Introduction 

Tricuspid regurgitation (TR) is a common finding in patients undergoing mitral valve surgery, often secondary 

to long-standing left-sided valvular pathology. (1) While functional TR may appear mild at the time of surgical 

intervention, several studies have demonstrated its progression after isolated mitral valve surgery, contributing 

to adverse outcomes such as right heart failure, atrial fibrillation, hepatic congestion, and reduced survival. (2,3) 

Traditionally, tricuspid repair was reserved for severe TR; however, contemporary guidelines increasingly 

recommend addressing even moderate regurgitation or significant annular dilatation concomitantly during mitral 

surgery to prevent late deterioration. (4,5,6) 

In the Indian population, rheumatic heart disease remains a significant etiology of mitral valve pathology, and 

the burden of combined mitral and tricuspid involvement is substantial. Despite this, concomitant tricuspid 

repair is underutilized, largely due to concerns regarding added operative time, perioperative risk, and long-term 

benefits. Recent evidence suggests that annuloplasty techniques, when performed alongside mitral valve 
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surgery, are safe, reproducible, and effective in halting the progression of TR without significantly increasing 

surgical morbidity. (7,8)  

Evaluating outcomes of concomitant tricuspid repair in the Indian cohort is therefore crucial, as regional 

differences in disease spectrum, surgical practices, and patient demographics may influence prognosis, 

postoperative recovery, and overall survival. 

Methodology 

This was a prospective observational study conducted in the Department of Cardiothoracic and Vascular 

Surgery at a tertiary care center in India. The study was carried out over a duration of one year, during which 40 

patients who underwent mitral valve surgery with concomitant tricuspid valve repair were included. Ethical 

clearance was obtained from the institutional review board, and informed consent was taken from all 

participants prior to enrollment. 

Patients with severe mitral valve disease requiring surgical intervention and associated tricuspid regurgitation 

were considered eligible. Inclusion criteria comprised individuals aged 18 years and above with 

echocardiographic evidence of moderate or severe functional tricuspid regurgitation, or those with significant 

annular dilatation (>40 mm or >21 mm/m²). Patients with previous valve surgery, congenital heart disease, or 

isolated aortic valve disease were excluded from the study. 

Preoperative evaluation included detailed clinical history, physical examination, and routine investigations. 

Transthoracic echocardiography was performed in all patients to assess mitral and tricuspid valve pathology, 

annular dimensions, left and right ventricular function, and pulmonary artery pressures. Intraoperative findings 

were recorded, including type of mitral valve surgery performed (repair or replacement), technique of tricuspid 

repair, cardiopulmonary bypass time, and cross-clamp duration. 

Postoperative outcomes were assessed during the hospital stay and at follow-up visits at 1 month, 6 months, and 

12 months. Parameters studied included in-hospital mortality, morbidity, improvement in functional class, 

echocardiographic assessment of residual or recurrent TR, right ventricular function, and complications related 

to the repair. Data were collected systematically, tabulated, and analyzed using appropriate statistical methods to 

evaluate the safety and efficacy of concomitant tricuspid repair in this cohort. 

 

Results:  

Table 1: Baseline Characteristics of Patients (n = 40) 

Parameter Frequency (%) / Mean ± SD 

Mean Age (years) 52.6 ± 10.4 

Male 22 (55%) 

Female 18 (45%) 

Rheumatic Etiology 30 (75%) 

Degenerative Etiology 8 (20%) 

Others (Mixed/Ischemic) 2 (5%) 

NYHA Class III–IV 28 (70%) 

Pulmonary Hypertension 18 (45%) 

Atrial Fibrillation 16 (40%) 
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Table 2: Operative Details 

Operative Variable Frequency (%) / Mean ± SD 

Mitral Valve Replacement 28 (70%) 

Mitral Valve Repair 12 (30%) 

Tricuspid Annuloplasty (Ring) 30 (75%) 

De Vega Annuloplasty 10 (25%) 

Mean No. of Bypasses Grafts (if any) 0.4 ± 0.6 

Cardiopulmonary Bypass Time (min) 95 ± 20 

Cross Clamp Time (min) 62 ± 12 

Intraoperative IABP Use 2 (5%) 

 

Table 3: Postoperative In-Hospital Outcomes 

Outcome Variable Frequency (%) 

In-hospital Mortality 2 (5%) 

Low Cardiac Output Syndrome 4 (10%) 

Re-exploration for Bleeding 2 (5%) 

Prolonged Ventilation (>24 hrs) 5 (12.5%) 

New-Onset Renal Dysfunction 3 (7.5%) 

Stroke 1 (2.5%) 

Superficial Wound Infection 2 (5%) 

 

Table 4: Echocardiographic and Clinical Outcomes at 12-Month Follow-Up 

Parameter Preoperative 12-Month Follow-Up 

NYHA Class III–IV (%) 28 (70%) 4 (10%) 

Moderate-to-Severe TR (%) 40 (100%) 6 (15%) 

Mean TR Jet Area (cm²) 14.2 ± 3.8 3.6 ± 2.1 

Right Ventricular Dysfunction (%) 12 (30%) 4 (10%) 

Pulmonary Artery Pressure (mmHg) 52.5 ± 10.2 34.6 ± 8.5 

Survival Rate – 95% 

 

Discussion 

The present study evaluated the outcomes of concomitant tricuspid valve repair performed alongside mitral 

valve surgery in an Indian cohort of 40 patients over one year. The findings demonstrate that tricuspid repair is 

both feasible and beneficial, with low perioperative mortality and significant improvement in functional and 

echocardiographic outcomes at follow-up. These results support the growing consensus that addressing tricuspid 

regurgitation (TR) at the time of mitral intervention prevents late progression and improves quality of life. (9)  

In our study, the mean age of patients was 52.6 years, with a slight male predominance. Rheumatic etiology 

remained the leading cause of mitral valve pathology, consistent with the Indian context where rheumatic heart 

disease continues to be prevalent. A large proportion of patients were symptomatic, with 70% presenting in 
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NYHA class III–IV, highlighting the advanced stage of disease at presentation compared to Western cohorts, 

where degenerative etiology predominates and patients are often diagnosed earlier. The high prevalence of atrial 

fibrillation (40%) and pulmonary hypertension (45%) further underscores the hemodynamic burden imposed by 

combined left-sided and tricuspid valve disease. 

Operative details in our series revealed that mitral valve replacement was more frequent than repair, reflecting 

the pattern observed in rheumatic heart disease where leaflet thickening and calcification often preclude repair. 

Tricuspid annuloplasty was most commonly performed using ring techniques (75%), with the remainder 

undergoing De Vega annuloplasty. Cardiopulmonary bypass and cross-clamp times were acceptable, and the 

addition of tricuspid repair did not appear to substantially prolong operative risk, which is consistent with other 

studies reporting the safety of combined intervention. 

Postoperative outcomes showed an in-hospital mortality of 5%, which is within the expected range for complex 

double-valve procedures. Morbidity was acceptable, with low rates of stroke, renal dysfunction, and wound 

infection. Importantly, the incidence of re-exploration for bleeding and prolonged ventilation were comparable 

to isolated mitral procedures, suggesting that concomitant tricuspid repair does not add significant perioperative 

risk. These observations align with international studies, such as those by Dreyfus et al. and Kim et al., which 

have emphasized the safety profile of tricuspid annuloplasty when combined with mitral surgery. 

At one-year follow-up, the benefits of tricuspid repair were evident. The proportion of patients with moderate-

to-severe TR decreased markedly from 100% preoperatively to 15%, while pulmonary artery pressures reduced 

significantly. Functional improvement was substantial, with only 10% of patients remaining in NYHA class III–

IV compared to 70% at baseline. Right ventricular dysfunction also improved, reflecting the hemodynamic 

relief provided by correcting regurgitation. These findings reinforce the concept that early intervention on the 

tricuspid valve prevents the progression of right-sided heart failure, which is often difficult to treat once 

advanced. 

Compared to Western cohorts, (10,11,12)  our study underscores regional differences in etiology, surgical 

practice, and patient demographics. However, the outcomes remain broadly consistent with global literature, 

affirming the relevance of guideline recommendations in the Indian setting. The key message is that 

concomitant tricuspid repair during mitral valve surgery is both safe and effective, and its wider adoption may 

help improve long-term outcomes in this population. 

Conclusion:  

Concomitant tricuspid repair during mitral valve surgery is safe and improves functional and echocardiographic 

outcomes in the Indian setting. 
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