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Abstract 

Background: Patient–prosthesis mismatch (PPM) after aortic valve replacement (AVR) occurs when the prosthetic 

valve’s effective orifice area (EOA) is too small for the patient’s body surface area (BSA), leading to increased 

gradients and suboptimal hemodynamic outcomes. Data on the incidence of PPM with the TTK Chitra valve in the 

Indian setting are limited.  

Methods: A retrospective observational study of 50 patients who underwent AVR between January 2019 and 

December 2023 was conducted. Indexed EOA (iEOA) was calculated using reference values and categorized as 

moderate PPM (0.65–0.85 cm²/m²) or severe (<0.65 cm²/m²). Statistical analysis was performed using SPSS v26. 

Results: In the present study, the incidence and severity of prosthesis–patient mismatch (PPM) were analyzed based 

on indexed effective orifice area (iEOA). It was observed that the majority of patients, 41 (82%), had no evidence of 

PPM with iEOA values greater than 0.85 cm²/m². Moderate PPM, defined as an iEOA between 0.65–0.85 cm²/m², 

was noted in 7 patients (14%), while severe PPM with iEOA less than 0.65 cm²/m² was seen in only 2 patients (4%). 

This indicates that PPM was relatively uncommon in the study population, with a combined incidence of 18%. 

Conclusion: These findings highlight the importance of careful preoperative planning and valve size selection to 

minimize PPM, optimize hemodynamic outcomes, and improve postoperative recovery and long-term prognosis in 

valve replacement patients. 
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Introduction 

Patient–prosthesis mismatch (PPM) in aortic valve replacement (AVR) is a condition in which the effective 

orifice area (EOA) of the prosthetic valve is too small relative to the patient’s body surface area (BSA), 

resulting in higher transvalvular gradients despite a normally functioning valve.(1)  This can lead to 

incomplete regression of left ventricular hypertrophy, reduced exercise capacity, and adverse long-term 

outcomes. PPM severity is categorized based on indexed EOA (iEOA) values: moderate (0.65–0.85 

cm²/m²) and severe (<0.65 cm²/m²). (2,3) The TTK Chitra valve, an indigenous tilting-disc mechanical 

valve developed in India, is widely used due to its affordability, durability, and satisfactory hemodynamic 

profile. However, as with other prostheses, PPM can occur, especially in patients with small aortic annuli 
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or higher BSA.(4,5,6) While several international studies have reported the incidence and impact of PPM, 

limited data are available for the Indian population, where patient demographics and predominant 

rheumatic etiology may influence outcomes. (7) This study was undertaken to assess the incidence of PPM 

in patients undergoing AVR with the TTK Chitra valve in the aortic position over the last five years. The 

findings aim to provide evidence for surgical planning and contribute to improved postoperative 

hemodynamic performance. 

Methodology 

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

Surgery. Medical records of all patients who underwent AVR with the TTK Chitra mechanical valve 

between January 2019 and December 2023 were reviewed. Patients undergoing concomitant valve or aortic 

surgery, re-do procedures, or those with incomplete echocardiographic data were excluded. 

A total of 50 patients fulfilling the inclusion criteria were studied. Demographic details such as age, sex, 

weight, height, and calculated BSA were recorded. Operative details including valve size implanted and 

intraoperative findings were extracted from surgical notes. Pre-discharge transthoracic echocardiography 

(TTE) data were used to assess postoperative hemodynamic parameters. 

The effective orifice area (EOA) for each valve size was obtained from published reference data for the 

TTK Chitra valve and indexed to the patient’s BSA (iEOA). PPM was classified as moderate when iEOA 

was 0.65–0.85 cm²/m² and severe when <0.65 cm²/m². Postoperative mean and peak gradients, left 

ventricular mass regression, and left ventricular ejection fraction (LVEF) were also recorded. 

Data analysis was performed using IBM SPSS Statistics v26. Continuous variables were expressed as mean 

± standard deviation, while categorical variables were presented as frequencies and percentages. Chi-square 

tests were used for categorical variables and independent t-tests for continuous variables. A p-value <0.05 

was considered statistically significant. 

 

Results 

Table 1) Parameters  

Parameter Mean ± SD / n (%) 

Age (years) 52.8 ± 11.6 

Male 32 (64%) 

Female 18 (36%) 

Body Weight (kg) 58.4 ± 9.5 

Height (cm) 162.1 ± 8.2 

Body Surface Area (m²) 1.61 ± 0.13 

Rheumatic etiology 38 (76%) 

Degenerative etiology 12 (24%) 
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Table 2: Valve Sizes Implanted 

Valve Size (mm) Number of Patients (%) 

19 12 (24%) 

21 20 (40%) 

23 14 (28%) 

25 4 (8%) 

 

Table 3: Incidence and Severity of PPM 

 

PPM Category iEOA (cm²/m²) Number of Patients (%) 

No PPM >0.85 41 (82%) 

Moderate PPM 0.65–0.85 7 (14%) 

Severe PPM <0.65 2 (4%) 

 

Table 4: Postoperative Echocardiographic Parameters by PPM Status 

Parameter No PPM (n=28) Moderate (n=16) Severe (n=6) p-value 

Mean Gradient 

(mmHg) 

12.4 ± 3.1 18.6 ± 4.5 26.2 ± 5.4 <0.001* 

Peak Gradient 

(mmHg) 

21.3 ± 4.7 31.5 ± 5.9 45.7 ± 7.2 <0.001* 

LV Mass 

Regression (%) 

15.2 ± 4.5 9.6 ± 3.7 4.2 ± 2.8 0.002* 

LVEF (%) 58.3 ± 6.4 55.1 ± 5.9 53.2 ± 6.1 0.112 

 

Discussion 

In the present study of 50 patients undergoing aortic valve replacement (AVR) with the TTK Chitra 

mechanical valve, the incidence of patient–prosthesis mismatch (PPM) was 18%, with 14% having 

moderate and 4% severe mismatch. This incidence is in line with prior literature indicating that PPM 

remains a relevant postoperative issue, particularly in patients with smaller aortic roots  The mean age of 

patients was 52.8 years, consistent with the Indian AVR demographic, and rheumatic etiology accounted 

for 76% of cases. This contrasts with Western data, where degenerative aortic stenosis predominates. This 

difference in etiology may influence BSA and valve size selection.(8)  

             Our data revealed that severe PPM occurred primarily in patients implanted with 19 mm valves. 

This is consistent with studies by Pibarot et al., where smaller valve sizes were linked to higher gradients 

and lower iEOA. In our cohort, mean and peak gradients increased proportionally with PPM severity, and 
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LV mass regression was most marked in the no PPM group. Although early LVEF differences were not 

statistically significant, literature suggests possible long-term functional impact.(9)  

            In the present study, the incidence and severity of prosthesis–patient mismatch (PPM) were 

analyzed based on indexed effective orifice area (iEOA). It was observed that the majority of patients, 41 

(82%), had no evidence of PPM with iEOA values greater than 0.85 cm²/m². Moderate PPM, defined as an 

iEOA between 0.65–0.85 cm²/m², was noted in 7 patients (14%), while severe PPM with iEOA less than 

0.65 cm²/m² was seen in only 2 patients (4%). This indicates that PPM was relatively uncommon in the 

study population, with a combined incidence of 18%. (10) While the TTK Chitra valve remains cost-

effective, optimization of valve size selection is essential to improve outcomes. Limitations include 

retrospective design, single-center data, and reliance on reference EOA values. However, findings offer 

valuable insight into PPM patterns in the Indian context and reinforce the need for surgical strategies 

tailored to patient anatomy. These results highlight the importance of careful preoperative assessment and 

sizing, especially in patients with small aortic roots. Surgical techniques such as annular enlargement 

should be considered when necessary to optimize outcomes. 

Conclusion 

 These findings highlight the importance of careful preoperative planning and valve size selection to 

minimize PPM, optimize hemodynamic outcomes, and improve postoperative recovery and long-term 

prognosis in valve replacement patients. 
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