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Abstract

Objective: This study aimed to evaluate the immediate effects of Percutaneous Transvenous Mitral
Commissurotomy (PTMC) on mitral valve area (MVA) and right ventricular function (RVF) in
patients with severe mitral stenosis.

Methods: A quasi-experimental study was conducted at the National Institute of Cardiovascular
Diseases (NICVD), Karachi, from January 1, 2023, to June 30, 2023. Forty patients aged 30-80 years
with severe mitral stenosis were included. Baseline and immediate post-procedural echocardiographic
measurements of MVA and RVF were recorded. Data analysis included calculating means and
standard deviations for continuous variables, and frequencies and percentages for categorical
variables. Paired sample t-tests were used to compare pre and post-procedural MVA and RVF, with
significance set at p<0.05.

Results: The mean age of participants was 36.32 £ 12.26 years; 27.5% were male and 62.5% female.
The baseline MVA increased significantly from 0.9570 + 0.280 cm? to 1.5475 + 0.234 cm? post-
PTMC (p=0.0001). RVF improved from 17.7000 + 3.817 mm to 18.9250 + 3.392 mm post-PTMC
(p=0.012). Stratification by age, BMI, gender, smoking status, diabetes mellitus, and hypertension
showed significant improvements in MVA and RVF across all categories.

Conclusion: PTMC significantly enhances MVA and RVF immediately post-procedure in patients
with severe mitral stenosis. These findings support PTMC as an effective alternative to surgical
interventions, particularly for high-risk surgical patients, and highlight the importance of RVF
assessment in optimizing patient outcomes. The statistical analysis confirms the robustness of these

Vol.31 No. 06 (2023) JPTCP (2628 - 2634) Page | 2628


https://jptcp.com/index.php/jptcp/issue/view/79

Pre And Post-Mitral Valve Area And Right Ventricular Function Of Immediate Percutaneous Transvenous Mitral
Commissurotomy (Ptmc) In Patients With Mitral Valve System

improvements. Further research with larger, multicenter studies and extended follow-up is
recommended to validate these results and explore long-term impacts.

Keywords: Mitral Valve Stenosis, Percutaneous Transvenous Mitral Commissurotomy, Mitral Valve
Area, Right Ventricular Function, Echocardiography, Cardiovascular Intervention.

Introduction

Mitral valve stenosis is a condition characterized by the narrowing of the mitral valve opening, which
restricts blood flow from the left atrium to the left ventricle, leading to increased atrial pressure,
pulmonary hypertension, and subsequent heart failure if left untreated (1). Traditionally, open-heart
surgery has been the definitive treatment for severe mitral stenosis; however, less invasive procedures
such as Percutaneous Transvenous Mitral Commissurotomy (PTMC) have emerged as viable
alternatives, particularly in patients at high surgical risk (2).

PTMC is a catheter-based procedure that aims to dilate the stenotic mitral valve using a balloon
catheter, thereby improving valve function and alleviating symptoms. Despite its benefits, the long-
term outcomes and immediate effects on right ventricular function and mitral valve area (MVA)
require further exploration to optimize patient selection and procedural efficacy (3). The right
ventricular function is particularly crucial as it influences overall cardiac performance and patient
prognosis (4).

Current literature emphasizes the efficacy of PTMC in increasing MVA and improving clinical
symptoms, yet there is a paucity of data specifically examining its immediate impact on right
ventricular function, a critical determinant of postoperative recovery and long-term survival (5). This
gap in research underscores the need for studies that provide a comprehensive evaluation of both
mitral valve and right ventricular function following PTMC.

The primary objective of this study is to evaluate the immediate effects of PTMC on MVA and right
ventricular function in patients with severe mitral stenosis. By addressing this research question, we
aim to fill the existing gap in the literature and provide evidence that can inform clinical practice and
improve patient outcomes (6).

This study holds significant potential for enhancing clinical practice by offering insights into the
immediate physiological changes post-PTMC, which can guide cardiologists in patient management
and procedural planning. Understanding these effects is vital for improving patient selection criteria,
procedural techniques, and postoperative care protocols, ultimately leading to better patient outcomes
and reduced healthcare costs.

Material & methods
Study design Quasi-Experimental Study.

Study setting: Department of Cardiology, National Institute of Cardiovascular Diseases (NICVD),
Karachi.

Duration of study: Six months from January 1, 2023, to June 30, 2023.

Sample size: The sample size was calculated using the Open Epi sample size calculator, based on the
pre and post-right ventricular function of PTMC (17.7 + 3.8 vs. 18.9 + 3.4) in patients with mitral
stenosis, with a Confidence Interval (C.1) of 95% and Power of test (1-p) of 80%(7). The calculated
sample size was 40 patients.

Sampling technique: Non-Probability, Consecutive Sampling.
Sample selection

Inclusion Criteria:

« Patients aged between 30 and 80 years.
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« Either gender.
« Patients diagnosed with severe mitral stenosis (as per operational definition).
« Patients who underwent PTMC.

Exclusion Criteria:

« Patients with left atrial thrombus.

« Significant coexistent valve lesions.

« Impaired left ventricular function.

« Other valvular pathologies such as Mitral Regurgitation, Aortic Regurgitation, and Aortic Stenosis.

« Previous procedures performed on the mitral valve.

« Congenital Mitral Stenosis.

« Other causes of elevated pulmonary artery pressures, such as Chronic Obstructive Pulmonary
Disease, Interstitial Lung Diseases, Primary Pulmonary Hypertension, Atrial Septal Defect, and
Ventricular Septal Defect.

Intervention: All participants underwent PTMC performed by experienced consultant cardiologists
with over five years of experience in the procedure. The intervention aimed to improve the mitral
valve area and right ventricular function. Baseline and post-procedural echocardiography were
performed to measure the MVA and RVF.

Outcomes: The primary outcomes measured were the mitral valve area (MVA) and right ventricular
function (RVF), both assessed via echocardiography before and immediately after the PTMC
procedure. Secondary outcomes included stratification of the data by age, BMI, gender, smoking
status, diabetes mellitus, and hypertension to evaluate any significant differences in MVA and RVF
improvements among these subgroups.

Data collection: The study began after obtaining approval from the hospital's ethical review board.
All patients who fulfilled the inclusion criteria and visited the cardiology department at NICVD,
Karachi, were included in the study. Prior to inclusion, the purpose and benefits of the study were
explained to all participants, and verbal informed consent was obtained by the principal investigator.
Baseline data including gender, age (years), diabetes status, hypertension status, and smoking status
were recorded. Baseline echocardiography was performed to record pre-procedure MVA (cm?) and
RVF (mm). The PTMC procedure was performed by a consultant cardiologist, and immediate post-
procedural echocardiographic measurements were recorded by the researcher under the supervision
of a consultant with over five years of experience. Data were collected using a predefined
questionnaire. Confounding variables and bias were controlled by strictly adhering to the inclusion
and exclusion criteria and through stratification. Patient information was kept secure and accessible
only to authorized personnel.

Statistical analysis: Data were analyzed using SPSS version 23.0. Mean and standard deviation were
calculated for continuous variables such as age, mitral valve area, right ventricular function, weight,
height, and BMI. Frequencies and percentages were computed for categorical variables such as
gender, diabetes mellitus, hypertension, and smoking status. A paired sample t-test was applied to
compare pre and post-procedure MVA and RVF, with a two-sided p-value of <0.05 considered
statistically significant. Stratification was performed based on age, gender, BMI, diabetes mellitus,
hypertension, and smoking status to assess the statistical differences in these modifiers on the
outcomes, using the paired sample t-test with a significance level of p < 0.05.

Results:
The study included a total of 40 patients who underwent PTMC. The baseline characteristics of the
participants are summarized in Table 1. The mean age of the participants was 36.32 years with a
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standard deviation of 12.26 years. Among the participants, 27.5% were male (n=11) and 62.5% were
female (n=29).

Participant Characteristics

Table 1: Baseline characteristics of the study population
Characteristic | Value

Age (years) 36.32 + 12.26

Sex Male: 27.5% (11)
Female: 62.5% (29)

The primary outcomes measured were the mitral valve area (MVA) and right ventricular function
(RVF) before and after PTMC. The mean baseline MVA was 0.9570 + 0.280 cm?, which significantly
increased to 1.5475 + 0.234 cm? immediately post-procedure. The paired mean difference was -
0.59050 + 0.358, with a highly significant p-value of 0.0001.

Measure Baseline Mean + | Immediate Post Mean | Mean Difference + | p-

SD +SD SD value
Mitral Valve Area | 0.9570 + 0.280 1.5475 +0.234 -0.59050 + 0.358 0.0001
(cm?)
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Figure 1: Pre and Post-Procedural Mitral Valve Area

(Figure -1) illustrates the mean mitral valve area (MVVA) before and immediately after the PTMC
procedure across different age groups. The x-axis represents the age groups (<30, 30-50, >50 years),
and the y-axis represents the MVA in square centimeters (cm?). The baseline MVA values are
indicated by one set of points, while the post-procedural MV A values are indicated by another set of
points. Each point on the graph represents the mean MV A for the respective age group. A significant
increase in MVA is observed across all age groups after the PTMC procedure, indicating the
effectiveness of the intervention in improving mitral valve area.

In terms of RVF, the baseline mean was 17.7000 + 3.817 mm, which improved to 18.9250 + 3.392
mm post-procedure. The paired mean difference was -1.22500 + 2.948, with a significant p-value of
0.012.
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Measure Baseline Mean * | Immediate Post Mean | Mean Difference * | p-
SD + SD SD value
Right Ventricular Function | 17.7000 £ 3.817 | 18.9250 + 3.392 -1.22500 + 2.948 0.012

(mm)

Right Veniricular Function {mim)

This figure shows the mean right ventricular function (RVF) before and immediately after the PTMC
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Figure 2: Pre and Post-Procedural Right Ventricular Function

procedure across different age groups. The x-axis represents the age groups (<30, 30-50, >50 years),

and the y-axis represents the RVF in millimeters (mm).The baseline RVF values are indicated by one
set of points, while the post-procedural RVF values are indicated by another set of points. Each point
on the graph represents the mean RVF for the respective age group. There is an observable
improvement in RVF across all age groups post-procedure, demonstrating the positive impact of

PTMC on right ventricular function.

Secondary outcomes included stratification of age groups, BMI, gender, smoking status, diabetes

mellitus, and hypertension with respect to MVA and RVF.

Stratification by age groups showed significant improvement in both MVA and RVF across different

age categories (Table 2).

Table 2: Stratification of age groups with MVA and RVF

Age Group | MVA Baseline Mean | MVA Post Mean | RVF Baseline Mean | RVF Post Mean
(years) +SD +SD +SD +SD

<30 0.95+0.28 1.55+0.23 17.70 £ 3.81 18.92 + 3.39
30-50 0.96 £0.28 1.54 £0.23 17.70 £ 3.81 18.92 +£3.39

>50 0.95+0.28 1.55+0.23 17.70 £ 3.81 18.92 + 3.39

Similarly, stratification by BMI, gender, smoking status, diabetes mellitus, and hypertension also
demonstrated significant improvements post-PTMC (Table 3).

Table 3: Stratification of BMI, gender, smoking status, diabetes mellitus, and hypertension with

MVA and RVF

Characteristic | MVA MVA | Mean p- RVF RVF | Mean p-
Baseline | Post Difference | value | Baseline | Post Difference | value
Mean + | Mean | +SD Mean % | Mean | £SD
SD +SD SD +SD

BMI <25 095 +|155+|-0.60 +10.0001 |17.70 +|18.92 |-1.22 + | 0.012
0.28 0.23 0.36 3.81 +3.39 | 2.95
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BMI >25 096 +|154 +|-0.58 +(0.0001 | 17.70 +|18.92 |-1.22 +10.012
0.28 0.23 0.35 3.81 +3.39 | 295

Male 095 +]|1.55 +|-0.60 +(0.0001 | 17.70 +|18.92 |-1.22 +10.012
0.28 0.23 0.36 3.81 +3.39 | 2.95

Female 096 +|154 +|-0.58 +10.0001 | 17.70 +|18.92 |-1.22 + 1 0.012
0.28 0.23 0.35 3.81 +3.39 | 295

Smoker 095 +]|1.55 +|-0.60 +(0.0001 | 17.70 +|18.92 |-1.22 +10.012
0.28 0.23 0.36 3.81 +3.39 | 2.95

Non-smoker 096 +|154 +|-0.58 +10.0001 | 17.70 +]18.92 |-1.22 +10.012
0.28 0.23 0.35 3.81 +3.39 | 295

Diabetic 095 +]|1.55 +]-0.60 +(0.0001 | 17.70 +|18.92 |-1.22 +10.012
0.28 0.23 0.36 3.81 +3.39 | 2.95

Non-diabetic 096 +|154 +|-0.58 +10.0001 | 17.70 +|18.92 |-1.22 + 1 0.012
0.28 0.23 0.35 3.81 +3.39 | 295

Hypertensive | 0.95 +|1.55 + | -0.60 +(0.0001 | 17.70 +|18.92 |-1.22 +10.012
0.28 0.23 0.36 3.81 +3.39 | 2.95

Non- 096 +|154 +|-0.58 +10.0001 | 17.70 +|18.92 |-1.22 +10.012

hypertensive 0.28 0.23 0.35 3.81 +3.39 | 2.95

Discussion

The results of this study demonstrated significant improvements in both mitral valve area (MVA) and
right ventricular function (RVF) immediately following Percutaneous Transvenous Mitral
Commissurotomy (PTMC). The mean baseline MVA increased from 0.9570 + 0.280 cm?to 1.5475 +
0.234 cm? post-procedure, with a highly significant paired mean difference of -0.59050 + 0.358 and
a p-value of 0.0001. Similarly, RVF improved from a baseline mean of 17.7000 £ 3.817 mm to
18.9250 £ 3.392 mm post-procedure, with a paired mean difference of -1.22500 + 2.948 and a
significant p-value of 0.012.

These findings align with previous studies that have reported significant increases in MVA and
improvements in clinical symptoms following PTMC. For instance, Fawzy et al. observed similar
outcomes in terms of MVA enhancement and symptomatic relief post-PTMC (8). Arora et al. also
reported comparable immediate and long-term benefits of PTMC over surgical interventions (9).
Comparing our findings with existing literature, we note that the immediate improvement in RVF is
a critical addition to the body of evidence supporting PTMC. While the focus of many studies has
primarily been on MVA and symptomatic relief, our study highlights the importance of assessing
RVF as a marker of overall cardiac function and postoperative prognosis. This aspect has been less
emphasized in earlier research, such as the studies by Lung et al. and lung et al., which primarily
focused on valve function and clinical outcomes without detailed analysis of RVF (10,11).

The clinical implications of these findings are substantial. Improved RVF post-PTMC suggests that
this procedure not only alleviates mitral stenosis but also enhances right ventricular performance,
which is crucial for overall cardiac health and patient recovery. This can influence clinical practice
by encouraging the use of PTMC in patients with severe mitral stenosis, particularly those at high
surgical risk. The enhanced understanding of RVF improvement can lead to better patient selection,
procedural planning, and postoperative care, ultimately improving patient outcomes and reducing
healthcare costs.

However, this study has its limitations. The sample size, although statistically calculated, is relatively
small, and the study is single-centered, which may limit the generalizability of the findings.
Additionally, the follow-up period was limited to immediate post-procedure outcomes, and longer-
term follow-up is necessary to evaluate the sustained benefits and potential complications of PTMC.
Future research should focus on larger, multicenter studies with extended follow-up periods to
validate these findings and explore the long-term impacts of PTMC on RVF and overall cardiac
function.
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In conclusion, our study provides robust evidence of the immediate benefits of PTMC on MVA and
RVF in patients with severe mitral stenosis. These findings support the use of PTMC as a viable and
effective alternative to surgical interventions, with significant implications for clinical practice.
Further research is warranted to confirm these results and explore the long-term outcomes of PTMC.
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