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Introduction:

Abstract

Background:

Rheumatic mitral stenosis is a major cardiovascular burden in poorer
nations, causing increasing hemodynamic compromise. Percutaneous
balloon mitral valvotomy (PBMV) has emerged as the preferred
treatment for symptomatic mitral stenosis with a healthy valve shape.
Objective:

This study aimed to assess the doppler echocardiographic
hemodynamic changes following PBMV in individuals with rheumatic
mitral stenosis.

Methods:

This prospective observational analysis comprised 24 patients with
severe rheumatic mitral stenosis who received PBMV between January
and July 2021 at the National Institute of Cardiovascular Diseases in
Dhaka, Bangladesh. Patients aged 21-50 years with a Wilkins score <10
were enrolled. Transthoracic doppler echocardiography was performed
24 hours before and 24-48 hours after PBMV to measure peak
transmitral pressure gradient, mean transmitral pressure gradient, and
pulmonary artery systolic pressure. A paired Student's t-test was used for
statistical analysis, with a significance level of p<0.05.

Results:

The study cohort was largely female (70.8%), with a mean age range of
21-50 years. All patients complained of shortness of breath, and
additional prevalent symptoms included palpitation (87.5%) and
paroxysmal nocturnal dyspnea (83.33%). After PBMV, peak transmitral
pressure gradient decreased from 18.04+5.23 mmHg to 12.42+5.87
mmHg (31.2% reduction, p=0.0001), mean transmitral pressure
gradient decreased from 10.75%£3.15 mmHg to 7.04+4.53 mmHg
(34.5% reduction, p=0.0001), and pulmonary artery systolic pressure
decreased from 33.50+17.41 mmHg to 25.63+13.83 mmHg (23.5%
reduction, p=0.003).

Conclusion:

In individuals with rheumatic mitral stenosis, PBMV immediately
improves doppler hemodynamic parameters such as transmitral
pressure gradients and pulmonary artery pressure. These data show
PBMV's efficacy in improving hemodynamic outcomes and support its
use as the recommended strategy for appropriate patients with mitral
stenosis.
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rheumatic heart  disease  worldwide is

Rheumatic heart disease is a significant cause of — approximately 33 million people, and the
cardiovascular morbidity and mortality in  prevalence is highest in South Asia, Africa, and the
developing countries, and the most common valve ~ Middle East.* As the severity of the mitral stenosis
affected is the mitral valve.! The burden of progresses, left atrial pressure increases, which
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leads to pulmonary hypertension and ultimately
compromises the right ventricle, thereby affecting
the quality of life and survival.’ The treatment of
rheumatic mitral stenosis has been revolutionised
by the introduction of percutaneous balloon mitral
valvotomy (PBMV), which was first described by
Inoue in the 1980s.* PBMV splits the fused
commissures mechanically, thereby increasing the
valve area immediately and reducing the gradient
across the valve.®> Several randomised trials have
proven that the results obtained by PBMV are
comparable to those obtained by surgical
commissurotomy, but the morbidity, hospital stay,
and cost are less in PBMV, making it the treatment
of choice for symptomatic patients with favourable
valve morphology.® Doppler echocardiography is
of critical importance in the comprehensive
evaluation of the severity and hemodynamic
consequences of mitral stenosis.” It is a useful tool
in measuring transmitral pressure gradients,
pulmonary artery pressure, and cardiac chamber
sizes, which are essential in planning and
evaluation of the procedure and its outcomes.? The
immediate hemodynamic effects of PBMV can be

quantitatively assessed by Doppler
echocardiography, which is an important
predictor ~ of  successful  outcomes.” The

pathophysiology of mitral stenosis is associated
with a gradually narrowing mitral valve area,
usually due to rheumatic inflammation of the
valve, which causes thickening of the valve leaflets
and fusion of the commissures, along with
involvement of the subvalvular apparatus.'® As the
valve area is reduced to less than 1.5cm, a
significant interatrial pressure gradient is created,
causing an increase in left atrial size and
pulmonary venous pressure. Prolonged pulmonary
venous  hypertension  causes a  reactive
vasoconstriction of the pulmonary arteries, leading
to pulmonary hypertension, which is irreversible if
untreated.” Although  many studies have
demonstrated the long-term clinical efficacy of
PBMV, there is still interest in understanding the
immediate hemodynamic effects that occur
post-procedure. Analysis of these early effects can
provide information on the mechanism of efficacy,
assist in the identification of patients at risk for
poor outcomes, and inform post-procedure
management strategies. The degree of reduction in
transmitral gradients and pulmonary artery
pressure post-PBMV has been demonstrated to
correlate with symptomatic improvement and
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event-free survival in follow-up analysis. Thus, the
assessment of Doppler hemodynamic parameters
in the early post-procedure period continues to be
an important aspect of patient management and
further supports the efficacy of PBMV as a
therapeutic modality for patients with mitral
stenosis.

Methods:

This prospective observational study was carried
out at the Department of Cardiology, National
Institute of Cardiovascular Diseases, Dhaka,
Bangladesh, from January to July 2021. Ethical
permission for conducting this study was obtained
from the Institutional Ethical Review Committee,
and consent was obtained from all the participants
before the study. Patients with chronic rheumatic
heart disease with severe mitral stenosis
undergoing PBMV during the index hospitalisation
were included in the study. The inclusion criteria
for the patients were an age group between 15 and
45 years, a suitable valve for PBMV, and chronic
rheumatic heart disease with severe mitral
stenosis. The exclusion criteria for the patients
included mild mitral stenosis, unfavorable valve
for PBMV, coronary artery disease, left ventricular
ejection fraction less than 50 percent, moderate to
severe associated valvular disease, left ventricular
ejection fraction less than 50 percent, right heart
failure, and atrioventricular conduction
abnormality. Baseline evaluation consisted of a
detailed clinical history and examination, and the
collection of demographic data using a case
record form. All patients underwent a
comprehensive evaluation, including routine
laboratory investigations, a 12-lead electro-
cardiogram, and a chest X-ray. Transthoracic
echocardiography  using standard protocols
assessed mitral valve anatomy, dimensions, and
function. Mitral valve area measurement using
planimetry in the parasternal short-axis view and
mitral valve scoring using the Wilkins scoring
system were performed. Doppler echo-
cardiography measured peak and mean transmitral
gradients and pulmonary artery systolic pressure
from tricuspid regurgitant velocity. Echo-
cardiographic evaluation was performed one day
before PBMV and after 24 to 48 hours using the
same technique and the same experienced
operator, unaware of the clinical outcomes. Data
analysis was performed using SPSS software
version 26.0. Data were expressed as mean and

64



Journal of Rangpur Medical College

standard deviation, and categorical data were
expressed in terms of numbers and percentages.
Paired student 't' test was applied to compare pre
and post-procedure data. p<0.05 was considered
statistically significant.

Results:

The cohort included 24 patients, with the 31-40
years age group accounting for 45.8%, followed
by 41-50 years (29.2%) and 21-30 years (25.0%).
Female patients made up the majority (70.8%)
which is consistent with the known gender
distribution of rheumatic mitral stenosis in
endemic areas (Table-I).

All patients had dyspnea (100%), showing severe
mitral stenosis. Common symptoms included
palpitations (87.5%) and paroxysmal nocturnal
dyspnea (83.33%). Most had rheumatic fever
(87.5%), but only one-third received preventive
antibiotics (Table-Il).

The average pulse rate was 80.46+£9.08 bpm,
while blood pressure averaged 127.14+15.75/
80.70+9.16 mmHg. Despite significant valve
stenosis, the jugular venous pressure of
8.94+0.296 cm was normal, indicating
compensatory hemodynamics (Table-III).

Table-I: Distribution of studied samples by
demographic profiles (N=24)

Demographics no.(%)
Age (years)

21-30 6(25.0)
31-40 11(45.8)
41-50 7(29.2)
Gender

Female 17(70.8)
Male 7(29.2)

Table-1I: Clinical features of the respondents
(N=24)

Symptoms no.(%)
Breathlessness 24(100)
Palpitation 21(87.5)
Chest pain 9(37.5)
Cough 9(37.5)
Paroxysmal nocturnal dyspnea 20(83.33)
Orthopnea 6(25)
History of rheumatic fever 21(87.5)

History of rheumatic fever prophylaxis 8(33.33)

Table-1ll: General examination findings of the
respondents (N=24)

Variables Mean+SD

Pulse (bpm) 80.46+9.08

Systolic blood pressure (mmHg)  127.14+15.75

Diastolic blood pressure (mmHg)  80.70+9.16

Jugular venous pressure (cm) 8.94+0.296

Statistically substantial improvements were found
across all the parameters assessed. The treatment
effectively relieved mitral stenosis and improved
hemodynamics. Peak transmitral gradient dropped

by 31.2%, mean gradient by 34.5%, and
pulmonary artery pressure by 23.5%, all with
extremely  significant  p-values  (p<0.003)
(Table-1V).

Table-1V: Comparison of doppler echocardiographic findings before and after PBMV (N=24)

Pre-PBMV

Doppler parameter

mean=SD

Post-PBMV  Absolute
mean+SD  change

Percentage
change

Peak transmitral pressure gradient (mmHg) ~ 18.04+5.23  12.42+5.87 -5.62 -31.2% 0.0001
Mean transmitral pressure gradient (mmHg) 10.75+3.15 7.04+4.53  -3.71 -34.5% 0.0001
Pulmonary artery pressure (mmHg) 33.50+17.41 25.63+x13.83 -7.87 -23.5% 0.003
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Discussion:

This study showed the immediate hemodynamic
benefit of PBMV in patients with rheumatic mitral
stenosis, as reflected by the marked reduction in
transmitral pressure gradients and pulmonary
artery systolic pressures. These results are in
keeping with those of Fawzy et al, who support
PBMV as an effective percutaneous procedure for
patients with symptomatic mitral stenosis.'” The
31.2% reduction in peak transmitral gradient and
34.5% reduction in mean gradient noted in our
study are in keeping with Silva et al, who
documented similar degrees of hemodynamic
benefit following successful balloon valvotomy.'
The demographic distribution of our population,
which predominantly consists of young females, is
in keeping with the usual distribution of rheumatic
mitral stenosis. Sharma et al found a similar
gender ratio, with females contributing 60-75% of
the population undergoing PBMV."* The age
distribution of our patients in the third and fourth
decades of life is in keeping with the study by
Sampath et al, who showed that the natural history
of rheumatic valve disease, where severe stenosis
occurs 15-20 vyears after the acute episode of
rheumatic fever.” The presence of breathlessness
and paroxysmal nocturnal dyspnea in all our
patients emphasises the advanced stage of
symptoms, which requires strategies for earlier
detection and intervention. The reduction in
pulmonary artery pressures, as demonstrated by
our results, to the extent of 23.5%, assumes
special significance when viewed from a
prognostic  perspective.  Pulmonary  artery
pressures are well recognised as an independent
predictor of poor outcome in patients with mitral
stenosis, and their reduction following PBMV has
been correlated with improved survival and
functional status of the patients.'” Several factors
are thought to contribute to the reduction of
pulmonary artery pressures following successful
valvotomy, including the immediate reduction of
the increased pulmonary venous pressures,
reflected as increased left atrial pressures, and the
delayed reduction of reactive pulmonary vascular
resistance, leading to pulmonary vasoconstriction,
over a period of time following successful
valvotomy.'® This reduction of pulmonary artery
pressures, compared to the reduction of the
transvalvular gradient, can be appreciated by the
fact that it takes weeks to months for the
pulmonary vascular bed to undergo the process of
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reversibility, and some patients may already have
irreversible pulmonary vascular disease at the time
of successful valvotomy.In our study, Doppler
echocardiography was used as a primary tool for
hemodynamic evaluation. It is considered the
current standard of care for evaluating the severity
of mitral stenosis and outcomes following a
procedure.'” The correlation between
Doppler-derived pressure gradients and invasively
obtained hemodynamics has been validated
extensively with good agreement in all clinical
scenarios.”® The immediate post-procedural
evaluation at 24-48 hours also ensures
hemodynamic stability and captures any effect of
commissurotomy before any possible recoil or
restenosis.' An interesting finding of our study is
that though 87.5% of our population had a history
of rheumatic fever, only 33.33% had undergone
secondary prophylaxis. This is a reflection of a
larger problem in resource-scarce settings and
underlines the need for a comprehensive approach
to primary and secondary prevention of rheumatic
fever.?® It is evident that if a robust program is put
in place for preventing and managing rheumatic
fever, a large number of cases of rheumatic heart
disease and subsequent interventions like PBMV
can be prevented in future generations.The
successful hemodynamic results achieved in our
population were made possible in carefully
selected patients with favorable valve anatomy, as
evident by the inclusion criterion of the Wilkins
score. Patient selection is a crucial step in the
success of PBMV, with valve anatomy, extent of
calcification, and the presence of subvalvular
fusion being key determinants of procedural
success and the risk of complications.?’ The
exclusion of patients with unfavorable anatomy,
significant commissural calcification, and other
adverse features in our study likely played a role in
the excellent results achieved. The long-term
durability of PBMV outcomes and freedom from
reintervention are dependent on a variety of
factors, including the initial adequacy of
commissural opening, the extent of valve
calcification, the presence of ongoing rheumatic
activity, and compliance with  antibiotic
prophylaxis.?>  Although our study aimed to
evaluate the immediate hemodynamic effects of
PBMYV, a systematic follow-up of these patients
would offer important insights into the long-term
benefits and predictors of restenosis in our patient
population.
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Limitations:

The study was limited by its small sample size and
single-centre  design, which may affect
generalizability. Additionally, the absence of
long-term follow-up data prevents assessment of
the durability of hemodynamic improvement and
clinical outcomes beyond the immediate
post-procedural period.

Conclusion:

Percutaneous balloon mitral valvotomy (PBMV)
significantly reduces the pressure gradient across
the mitral valve and pulmonary artery pressure in
patients with rheumatic mitral stenosis. This
indicates that PBMV is an effective treatment for
symptomatic rheumatic mitral stenosis with the
right valve structure. The procedure is minimally
invasive, making it suitable for areas with high
rates of rheumatic heart disease. Future studies
could focus on larger groups to assess long-term
results and the effects of advanced imaging
techniques.
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