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ABSTRACT

BACKGROUND: Mitral stenosis (MS) is a common valvular affection by the rheumatic process, for
which percutaneous balloon mitral valvuloplasty (BMV) was firstly introduced by Inoue for treatment
of selected patients, as a safe invasive procedure with equivalent or even better results as surgical
commissurotomy. important determinant of success and safety of BMV is the selection of optimal
hardware, particularly the size of the balloon used for the dilatation, in order to achieve maximum
valve area post dilatation while minimising periprocedural risks including worsening mitral

regurgitation and valvular damage.

OBJECTIVES:

To compare the measurements of valve area and intercommissural distance derived balloon sizing
with the balloon sizing derived by conventional height based measurements.

To assess the immediate outcomes of BMV including severity of MR and final valve area obtained

after BMV and assess the effect of balloon sizing parameters.

RESULTS:

A total of 47 patients were studied, Mean height based balloon size was 25.3mm, and the
intercommisural distance by 3D TEE was 22.77mm. Majority of pateints underwent BMV with a 24
mm balloon, with subsequent dilatations based on hemodynamic parameters. The intercommissural
distance showed a positive correlation with the final balloon size used( r(45) = 0.44, p = .002)
particularly in those patients with a larger discrepancy. 3 pateints developed severe MR requiring
surgery, and 15 patients had worsening of MR post procedure. No significant difference noted in the

difference in balloon sizing in these patients.

CONCLUSION:
3D transesophageal echocardiography to assess the mitral valve anatomy is beneficial in patients
undergoing BMV, and the intercommisural distance measured by 3D TEE has a strong positive

correlation with the Balloon size used for dilatation, and may be used as a method to estimate the
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appropriate balloon size to optimise outcomes in patients undergoing BMV.
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INTRODUCTION

Rheumatic heart disease (RHD) contributes significantly to the burden of
cardiovascular disease and mortality in low- and middle-income countries. Recent studies
indicate that it ranks as the fifth leading cause of disability-adjusted life years (DALYS) in Asia
and the sixth globally (1,2). Among the various cardiac valves affected by RHD, the mitral
valve is most commonly involved, often presenting with stenosis and/or regurgitation (3).

Mitral stenosis (MS) was first described by Vieussens in 1705. Initially, surgical mitral
commissurotomy and mitral valve replacement were the primary treatments for symptomatic
patients. A major breakthrough occurred in 1984, when Japanese surgeon Kanji Inoue
pioneered the technique of Balloon Mitral Valvotomy (BMV), revolutionising the approach to
treating severe mitral stenosis (4). Since then, BMV has proven to be an effective option for
many patients with suitable valve anatomy. However, the outcomes of BMV can vary
depending on the specific characteristics of the valve (5).

The primary mechanism with which BMV helps in achieving adequate valve opening is
commissural splitting. In selecting patients for BMV mitral valve morphology is assessed
with two-dimensional transthoracic and transoesophageal echocardiography. procedure with

equivalent or even better results as surgical commissurotomy

However, the safety and success of BMV techniques are mainly dependent on the
selection of patients, and assessment of valve morphology is essential for proper

selection to optimise outcomes and minimise procedure related risks.

Assessment of the mitral valve is conventionally done using 2D echocardiography,
and scoring systems such as the Wilkins score are used to evaluate the mitral valve

anatomy for prediction of safety and outcomes.

Another important determinant of success and safety of BMV is the selection of

optimal hardware, particularly the size of the balloon used for the dilatation, in order

11



to achieve maximum valve area post dilatation while minimising periprocedural risks

including worsening mitral regurgitation and valvular damage.

The main purpose of BMV is to provide an adequate mitral valve area (MVA) of > 1.5

cm? with no significant MR. Definitions of a successful BMV include
+ 50-60% reduction in transmitral gradient.
« MVA greater than 1.5 cm?.

* Adecrease in left atrial pressure to less than 18 mmHg in the absence of

complications

The most widely used method to decide the size of the dilatation balloon uses an
empirical formula to calculate inflated balloon catheter diameter based on the height
of the patient [size = 0.1 x height (cm) + 10. This method has its limitations in that it
does not take into account the patients overall body habitus. Although this has been
a widely accepted criteria for balloon sizing, considerable variations exist in patients
with respect to the valve anatomy, severity of MS and the involvement of valve
commissures including commissural fusion and calcification, that may significantly
alter the anatomy, requiring an individualistic approach for assessment of
appropriate balloon sizing based on the valve anatomy assessed by

echocardiography.

Pathophysiology of Mitral Stenosis-

Under normal conditions, the mitral valve orifice measures between 4 and 6 square
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centimeters, facilitating a shared chamber-like connection between the left atrium and left
ventricle during diastole. Early in diastole, a slight pressure gradient exists between the left
atrium and left ventricle, which quickly equalizes, allowing efficient blood flow during most
of the filling phase.

In mitral stenosis, the narrowing of the mitral valve orifice impedes the free flow of
blood from the left atrium to the left ventricle, resulting in a sustained pressure gradient
between the two chambers. This gradient increases left atrial pressure, which in turn leads to
left atrial enlargement and pulmonary congestion. The restricted flow also limits left ventricular
diastolic filling, reducing cardiac output as the severity of the stenosis progresses.

Because the left atrium must generate sufficient force to propel blood across the stenotic
valve, mitral stenosis causes significant structural and functional changes in the atrium. These
changes, including left atrial enlargement, can predispose individuals to complications such as
atrial fibrillation and an increased risk of thrombus formation within the left atrium.

Understanding the role of left atrial function in mitral stenosis is crucial, as well as
identifying methods to accurately assess these changes and their impact on disease progression

and management.

Table 1: Classification of Mitral Stenosis Severity

Mitral Valve Mean Pressure Pulmonary Artery Systolic
Severity
Area (cm?) Gradient (mm Hg) Pressure (mm Hg)
Mild || Greater than 1.5 Less than 5 Less than 30
Between 1.0 and
Moderate 5t010 30 to 50
1.5
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Mitral Valve Mean Pressure Pulmonary Artery Systolic
Severity
Area (cm?) Gradient (mm Hg) Pressure (mm Hg)
Severe Less than 1.0 Greater than 10 Greater than 50

According to the 2020 ACC/AHA Guidelines for the Management of Valvular Heart

Disease, the stages of mitral stenosis (MS) are categorized based on a combination of factors,

including the patient’s symptoms, the structural characteristics of the valve, hemodynamic

parameters, and the impact of valve obstruction on the left atrium (LA) and pulmonary

circulation (16).

Table: Stages of Mitral Stenosis (MS) Based on 2020 ACC/AHA Guidelines

Valve Valve Hemodynamic
Stage Definition Symptoms
Anatomy Hemodynamic ||Consequences
Mild doming No left atrial
Risk of Normal trans
of the valve (LA) or
A: At Risk developing mitral flow None
during pulmonary
MS velocity
diastole abnormalities
Rheumatic Mild to
changes with||Mitral  valve|moderate LA
commissural |jarea >1.5 cmz;|enlargement;
Progressive
B: Progressive fusion  and|increased trans|normal None
MS
diastolic mitral flow|pulmonary
doming of{jvelocities pressures  at
leaflets rest
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Valve Valve Hemodynamic
Stage Definition Symptoms
Anatomy Hemodynamic ||Consequences
Rheumatic Severe LA
changes with||Mitral  valve|enlargement;
C: Severe MS|commissural |area <1.5 cm?;||pulmonary
Asymptomatic jwithout fusion  and||diastolic artery systolic||None
Severe symptoms |diastolic pressure half-||pressure
doming of{itime >150 ms ||(PASP) >50
leaflets mm Hg
Rheumatic
changes with||Mitral  valve Reduced
Severe LA
D: Severe MS|commissural |jarea <1.5 cm?; exercise
enlargement;
Symptomatic |with fusion  and||diastolic tolerance;
PASP >50 mm
Severe symptoms | diastolic pressure half- exertional
Hg
doming of{{time >150 ms dyspnea
leaflets

Abbreviations: MS: Mitral stenosis, mm Hg: Millimeters of mercury, MVA: Mitral valve area,

PHT: Pressure half-time, PASP: Pulmonary artery systolic pressure, LA: Left atrium

The guidelines recommend intervention for mitral stenosis under the following conditions:

e For symptomatic patients (NYHA class Il, 111, or IV) with severe rheumatic MS (MVA

<1.5 cm?, Stage D) and valve morphology suitable for intervention.

o For asymptomatic patients with severe rheumatic MS (MVA <1.5 cm?, Stage C) and

favorable valve morphology.

Long-term studies indicate that approximately 70% to 80% of patients who achieve a
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successful initial outcome following percutaneous balloon mitral valvuloplasty (PBMV)
remain symptom-free after 10 years. Additionally, 30% to 40% maintain freedom from
recurrent symptoms after 20 years (17,18).

Rheumatic mitral valve (MV) pathology manifests in four distinct forms: commissural
involvement (30%), cuspal changes (15%), chordal alterations (10%), and combined pathology
(45%) (19). The mechanisms by which balloon mitral valvuloplasty (BMV) increases the mitral
valve area (MVA) include:

1. Commissural splitting (primary mechanism),

2. Annular stretching, and

3. Fracture of nodular calcium within the leaflet tissue.

Al Zaibag et al. demonstrated that the principal mechanism for valve dilation during single-
balloon BMV is splitting one or both commissures. This phenomenon was also observed with
the double-balloon technique (20). Reid et al. proposed that annular stretching contributes to
the increase in MVVA. Two-dimensional echocardiography revealed a slight reduction in MVA
within 24 hours post-percutaneous mitral valvuloplasty (PMV), with no significant change
after a month, indicating that annular stretching may play a role in valve dilation (21).
Additionally, balloon dilation can cause the fracture of nodular calcium within the leaflet tissue
(22).

Waller et al. examined mitral valves from surgical and necropsy specimens. They found
that single-balloon dilation caused superficial cracking, double-balloon dilation resulted in
deeper splitting of fused commissures, and oversized balloons led to annular and left atrial wall
injury. Valves previously subjected to commissurotomy exhibited splitting near healed cracks
(19). Ribeiro et al. observed that commissural splitting occurred more frequently in calcified

commissures (81%) than in noncalcified ones (65%). This finding underscores that
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commissural splitting is the primary mechanism for MV A enlargement after successful BMV
using either single or double balloons (23).
A successful BMV procedure is defined by:

1. A >50% increase in MVA from baseline,

2. Afinal MVA >1.5 cm?, and

3. The absence of mitral regurgitation exceeding Sellers grade 2.

MITRAL VALVE ANATOMY

The anatomical components of the MV include the annulus, leaflets, chords and
papillary muscles. Normal function of the MV de. ends on the integration of these
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structures and on the absence of supravalvar pathology or significant disease of the

left ventricle.

The annulus is a fibrofatty non-planar ring with a geometric shape similar to a riding
saddle, with two axes, the anteroposterior (AP) axis and an orthogonal axis along the

commissure.

Anterior-Posterior
diameter

Interommissural

diameter Mitral

annulus

Annular height

Anterolateral-Posteromedial
diameter

Fig 1. Saddle shaped anatomy of the mitral valve showing the different planes of

measurement of the AP dimension, annulus and Intercommissural diameter( ICD).

The AP dimension is usually in a higher plane and is measured in a mid-esophageal
aortic valve long-axis (ME AV LAX) view whereas the commissural diameter should

be measured in the mid-esophageal bi-commissural (ME bi-com) view.
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Septo-lateral
diameter

Inter-commissural
diameter
»

Fig 1. Normal mitral valve TEE showing the bicommisural view (A), and
measurement of the intercommisural distance. The Septal-latera diameter

measurement is also shown (B).

Rheumatic mitral stenosis affects all the components of the mitral valve. It leads to
valve leaflet thickening and calcification with reduced movement of valve leaflets.
The commissures are fused, and often times calcific, leading to a reduction in the
overall valve area. The subvalvar apparatus including the chordae are fibrotic and
shortened, leading to a funnel shaped valvular orifice with the subchondral area
being smaller than the area at the valve annulus. This fibrosis and shortening also
leads to restriction of leaflet movements, restricting valve opening and contributing to

mitral stenosis creating a gradient between Left atrium and left ventricle.
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Fig 2. 3D TEE image of a patient with mitral stenosis, showing the short axis view
demonstrating leaflet thickening and commissural fusion(A) and the long axis view

showing subvalvar involvement in rheumatic pathology (B).

Fig 3. TEE showing the assessment pf Intercommisural distance in a patient with

mitral stenosis. The left side image (A) shows the measurement taken in 2D TEE
bicommisural view, and the right panel ( B) shows the measurement taken in 3D

image of the mitral valve.
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REVIEW OF LITERATURE

Initial work on the utility of TEE in assessing the mitral valve anatomy in MS came as
early as 1998, when Applebaum et al studied and performed TEE in 50 patients with
severe MS prior to BMV, And studied the effects of the procedure on mitral valve
anatomy. They found that The three-dimensional echocardiographic reconstruction
enabled visualization of the mitral valve so that commissural splitting and leaflet

tears not seen on the two-dimensional echocardiogram became visible.

Subsequently, TEE became routine practice to assess the anatomy prior to BMV,

and to also assess for LA thrombus and LA appendage thrombus prior to procedure.

3D Echo variables complement 2D echo in MV pre-BMV assessment. Anwar et al.
proposed a 3D echo score to predict BMV outcome more accurately.[?°] Individual
RT3DE score points of leaflets and subvalvular apparatus summed to calculate the
total score, ranging from 0 to 31 points. Total score of mild MV involvement was
defined as <8 points, moderate MV involvement 8-13, and severe MV involvement

>14. Higher scores correlated with poor BMV outcome.

Balloon sizing by different methods has been studied, and a study by Sanati et al in
2005 with 85 patients showed that Selection of balloon size according to
echocardiographic commissural diameter is a good alternative method. Assuming
the possible discrepancy between height-based and commissural-based estimated
balloon sizes in some cases, adjustment of balloon sizes according to the maximal

commissural diameter may result in acceptable results and fewer complications.
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Further studies by Tastan et al showed that Choosing Inoue balloon size by
measuring maximal diastolic annulus diameter by echocardiography for BMV may be

an acceptable method for appropriate final MVA and to avoid risk of significant MR.

Hani M. Mahmoud et al in 2017 published their study on the use of 3 D echocardiography in
mitral stenosis to accurately determine valve area, however the clinical implications and

therapeutic utility of the same were not elucidated.

Most studies have used conventional 2D echo based measurements, and there is
limited data on the role of 3D TEE based measurements of intercommisural distance

to accurately determine the balloon size for BMV.
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RESEARCH QUESTION

How can 3D echocardiography be utilised in patients with severe MS undergoing BMV for
assessment of mitral valve anatomy and for the choice of BMV balloon sizing to optimise the

outcomes by achieving higher Mitral valve are with minimal MR post BMV?

How do the analytical measurements including 3D Mitral valve area and intercommissural distance
compare with the measurements obtained by traditional height based measurements used for balloon

sizing in BMV?
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OBJECTIVES
To compare the measurements of valve area and intercommissural distance derived balloon
sizing with the balloon sizing derived by conventional height based measurements.
To assess the immediate outcomes of BMV including severity of MR and final valve area

obtained after BMV and assess the effect of balloon sizing parameters.
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MATERIALS AND METHODS

STUDY DESIGN AND PROTOCOL

Study design: Observational study.

Study duration: 10 months

Patients were clinically examined, and subjected to an echocardiographic study at:

e Admission/ prior to the procedure
e Discharge following the procedure
After obtaining informed consent, patients were then recruited and the data was processed

and analysed.

STUDY PARAMETERS

* Clinical functional assessment

* Echocardiographic data:

* Severity of MS and MR

* Associated valvular leisons

* Mitral valve area by 2 D planimetry

e Wilkins score

e Intercommisural distance

* MV gradients

* Transesophegeal echocardiography and 3D MV area and anatomy assessment

25



e 3D intercommissural distance

» Mitral valve navigator tool derived MVA

« LA/LAA clot.

The above echocardiographic data were obtained on Philips Epiq 7 system. Post analysis of 3

D data was performed on the same system and measurements recorded.

3D intercommissural distance was recorded, as well as TEE recorded 2D and 3 D mitral
annular measurements. Balloon size for BMV was assessed as per the conventional height

based sizing method and recorded.

The patients then underwent the procedure as per routine protocol under local anaesthesia and
fluoroscopic guidance. Balloon sizes for dilatation were chosen as per height based sizing,
taking into account the size availability operator preference. Based on hemodynamics,
periprocedural transthoracic echo and assessment of MR, subsequent dilatations were given

until an adequate acceptable result reached, with transmitral gradient being less than 5.

Patients were then monitored in the ICU for 24 hours, and a preprocedural 2 D thransthoracic
echocardiogram was performed prior to discharge, to look for valve area, mitral regurgitation

and ventricular function, and rule out pericardial effusion.
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Adult Echo TIS0.1 MI0D3
X7-2t 3D Beats 1

17 bpm

Fig 4: 3D transesophageal echocardiographic images obtained from a patient with severe MS,

and from the left panel( LA view), the intercommisural distance was calculated.

STATISTICS

* Continuous variables are expressed as mean + standard deviation (SD) or median

(interquartile range, IQR).

* Paired t-test or Wilcoxon signed-ranks test is used to compare the differences between

two-time points during the follow-up.

» (Categorical data- described as number (%)

* Bland Altman plot is used to assess the difference in the two methods

* Spearmans and Kendall Rau correlation coefficients were used to assess the relation

between different methods.
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RESULTS

A total of 47 patients undergoing BMV at our centre between January 2024 and November

2024 were analysed. The preprocedural TEE was analysed and measurements taken.

DEMOGRAPHIC DETAILS:

The mean age of patients recruited was 45.3 years, and 35 female patients and 12 male

patients were included.

MS MVA
MS GRAD LA BY MVA MV
AGE HEIGHT WEIGHT MEAN PRE LVEF SIZE PHT 2D ANNULUS
Mean 45.38 156.23 60.84 14.43 23.34 61.13 44.72 0.99 0.97 32.03
Mean 45.38 156.23 60.84 1443 + 23.34 % 61.13 44.72 099+ 097+ 32.03 £
+ Std. + 6.73 13.02 4.69 7.18 +7.04 +5.79 0.22 0.28 3.35

10.74

Table 1. Baseline demographic details of the overall cohort. Abbreviations: MS- mitral stenosis,
Grad- gradient, Pre- pre procedure, LVEF- Left ventricular ejection fraction, LA- Left atrium, MVA-
Mitral valve area, PHT- Pressure half time . 2D: 2 dimensional echocardiography.
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20 40 60

Fig 5: Raincloud plot showing the mean age of patients recruited.

There were no significant differences in the baseline parameters across both genders.

The baseline LV ejection fraction was a mean of 61%, and mean mitral stenosis gradient of 14.43
mmHg, and LA size of 44mm. The mitral valve area by 2D echocardiography was 0.97cm2, and by

Pressure half time method was 0.99cm2.

Measurements of mitral valve were compared.

Mitral valve area was assessed by 3 different methods: MV A by 2 D echocardiography, MVA by 3 D

echocardiography and MVA by Pressure half time.
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0.2

MVABY PHT

MVA 2D MVA 3D

Fig 6- Mitral valve area by 3 different methods as assessed ny echocardiography.

Mean diff.

MVA MVA 2D 0.02

BY

PHT

MVA MVA 3D 0.04

BY

PHT

MVA MVA 3D 0.02

2D

Std. Error p
0.031 0.511 1
0.027 1.373 .53
0.034 0.641 1

Table 2: Anova test for comparison of the different methods of mitral valve area estimation

With a p-value of .477, the results are not statistically significant at the conventional alpha levels of

0.05, indicating that there are no significant differences among the means of the 3 levels MVA BY

PHT, MVA 2D and MVA 3D.

Following this, the balloon sizing methods were then assessed. Conventional balloon sizing using

height based calculation was done, and also the intercommissural distance as measured by 3 d

echocardiography was compared.
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BAILLOON SIZING BY DIFFERENT METHODS

20

(%3]

%ALCUI.ATED BALLOON SIZE ICD 3D FINAL SIZE

Fig 7- Bar chart showing the measurements ontained by different methods for balloon sizing, and the
final size of the balloon used for dilatation during BMV.

The calculated balloon size by height based measurements was larger, with a difference of 2.49 mm.
However, the final balloon size used during the BMV procedure had a mean value of 23.14mm, which

correlated better with the intercommissural distance than the conventional balloon sizing.

Mean Std. 95% Cl lower
diff. Error t p limit
CALCULATED BALLOON ICD 3D 2.59 0.315 8.208 <.001 1.95
SIZE
CALCULATED BALLOON BALLOON 1.32 0.149 8.834 <.001 1.02
SIZE SIZE
ICD 3D BALLOON -1.27 0.281 -4.524 <.001 -1.84

SIZE

Table 3: Mixed ANOVA test comparing the different methods for balloon size estimation and
comparing with the final balloon size used for dilatation.
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Bland-Altman Plot
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Fig 8- Bland Altman plot showing the relation between the values obtained by Intercommissural
distance to the conventional height based formula for balloon sizing.

There is a significant disagreement between the two methods, with the ICD measurements being
smaller than the height based measurements. Kendall Tau correlation analysis showed that there is no

significant correlation between the two valvues( p=0.998).

The details of the BMV procedure were then analysed. The mean size of the Accura Balloon selected
for the BMV was 24 mm, and 22 patients underwent 3 successive dilatations with increasing balloon

volume and size, and 9 patients underwent 3 successive dilatations.
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NO of

dilatations  Frequency = Mean  Std. Deviation =~ Maximum

BALLOONSIZE 2 22 2409 0.75 26
1 16 24 0.73 26
3 9 24 1 26
FINAL SIZE 2 22 2345 0.86 25
1 16 2219  0.54 24
3 9 2406 101 25

Table 4 showing the details of the procedure including balloon size and number of dilatations.

LI
H o
20
15

10

0
CALCULATED BALLOON SIZE ICD 3D FINAL SIZE

0- NO WORSENING OF MR 1- WORSENED MR POST PROCEDURE

Fig — Showing the balloon sizes in patients who ad worsening MR and those with no worsening MR
post procedure.
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3 patients had progression to severe Mitral regurgitation(MR) during BMV, requiring urgent Surgical
MVR. 16 patients had worsening MR by more than one grade, but did not require further intervention

and tolerated the MR.

Graph
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CALCULATED BALLOON SIZE ICD 3D FINAL SIZE

1- WORSENED MR 2- NO WORSENING OF ME POST PROCEDURE

Fig 9- Line diagram showing the calculated balloon size, intercommisural distance and the final
balloon size for dilatation among 2 groups—1 with worsened MR by more than one grade post BMV
and Group 0 with no worsened MR.

Analysis of the intercommissural distance( ICD 3D) with respect to the final balloon size for

dilatations that gave the optimal BMV results was performed using Spearmans correlation test.

The correlation coefficient indicates the strength and direction of the linear relationship between ICD
3D and FINAL SIZE. The coefficient 0.44 suggests a moderate, positive correlation. This means that,

generally, as ICD 3D increases, FINAL SIZE also tends to increase.

Here, the p-value of .002 is less than 0.05, which suggests that the correlation observed in the sample
(r = 0.44) is unlikely to be due to chance. The null hypothesis that there is no correlation between ICD

3D and FINAL SIZE in the population is therefore rejected. The result of the Spearman correlation

34



thus showed that there was a statistically significant correlation between ICD 3D and FINAL SIZE.

The result of the Spearman correlation showed that there was a moderate, positive correlation
between ICD 3D and FINAL SIZE. The correlation between ICD 3D and FINAL SIZE was statistically

significant, r(45) = 0.44, p = .002..

Increase in
MVA Maximum Increase % Increase Post MR
Final MV area (Calculated dilation in MV in MV severity
(Calculated) Excel) given area area Echo
Mean 2.04 1.09 23.24 1.09 27.71 2.22
Std. 0.98 0.77 1.05 0.76 38.28 0.85
Deviation
Maximum 4.6 3.12 25 3.12 83 4

Table 6- Post procedure parameters and outcomes.

The outcomes of BMV were analysed, and successful BMV and suboptimal BMV were identified.

3 patients had severe Mitral regurgitation requiring Surgical intervention, and one of them had a
papillary muscle rupture causing severe MR, while the other 2 patients had Anterior mitral leaflet

tears which led to severe Mitral Regurgitation.

Out of 47 patients, 1 patient had a suboptimal BMV with residual gradient of more than 5 mmHg, and

a valve area of less than 1 cm2 post procedure.
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Although 16 patients had worsening MR by more than one grade/ more than moderate MR, this was

well tolerated in all but 3 patients who required surgical intervention.

6 out of the 47 patients had a partial commissural splitting, while 38 of them had splitting of both

commissures post procedure.

DISCUSSION:
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Our study aimed to assess the utility of 3D echocardiography in patients undergoing BMV
and particularly focussed on the utility of measurements obtained by 3 D echocardiography to

assist in the selection of balloon size in BMV.

We studied a total of 47 patients, of whom only 3 had serious adverse events of severe MR

post procedure who required surgical intervention.

This was a descriptive study, where we compared the conventional height based sizing
method with the echo based methods, and our results showed that there is no agreement with
the values. This is probably due to the differences in values obtained by the
echocardiographic method based on the valve anatomy and extent of the rheumatic pathology
affecting the mitral valve, a factor that is not taken into consideration with traditional height

based calculation.

We also looked at the relation of the ICD measurements to the final size of the balloon that
was used for dilatation during BMV and found that the ICD had a

moderate, positive correlation with the balloon size that achieved best outcomes, suggesting
that the initial sizing based on this method may be accurate, This correlation was statisticaly

significant.

The adoption of this new method would be especially worthwhile in cases with a great
difference between the balloon sizes estimated by the two methods, such as those in our

study.

Although the numbers are very small, in the 2 patients who had severe MR due to leaflet
injury, the balloon used for dilatation was larger than the size estimated by the

intercommissural distance calculation.

37



A study by Sanati et al, also looked at the echocardiogram based ballon sizing in relation to
traditional balloon sizing, and described a concept- ‘height—commissure mismatch.’- where
the height based sizing showed much higher values than the echocardiogram based methods,

and they identified this in a significant proportion of patients who developed severe MR.

The number of patients in our study who developed severe MR is small, and thus the

statistical analysis could not be performed, and these remain observational data.

It can be postulated that although selecting BMV balloon size using the height-based formula
is a reasonable and relatively safe method, adjustment of balloon sizes according to the
commissural diameter—especially in those with considerable discrepancy between height-
based versus commissural based estimated balloon sizes—may result in even fewer cases of

significant MR due to oversized ballooning.

The findings of this study show that the Intercommisural distance by 3 D echocardiography
correlates with the balloon size that can achieve best results, and this paves the way for

utilising this method of balloon sizing.

Further comparative studies of the two methods need to be undertaken, to compare the

outcomes.
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LIMITATIONS
The limitations of this study are the small sample size, and the nature of the study as it an

observational descriptive study.

However the results are promising, and further larger studies and comparative studies can be

undertaken to optimise outcomes in patients undergoing BMV.
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CONCLUSION:
3D transesophageal echocardiography to assess the mitral valve anatomy is beneficial in
patients undergoing BMV, and the intercommisural distance measured by 3D TEE has a
strong positive correlation with the Balloon size used for dilatation, and may be used as a
method to estimate the appropriate balloon size to optimise outcomes in patients undergoing

BMV.
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CONSENT FORMS

PARTICIPANT INFORMATION SHEET
TITLE OF THE STUDY: UTILITY OF 3D ECHOCARDIOGRAPHY FOR OPTIMISATION OF
BALLOON MITRAL VALVOTOMY
You are being requested to participate in this study where we will assess the symptoms before and
after the BALLOON MITRAL VALVOTOMY ( BMV) for Mitral Stenosis. This is a procedure done
to relive the stenosis of the left sided heart velve- the mitral valve, using a balloon, which is placed
across the diseased valve via a small incision in the groin, through the femoral vein, to reach the heart.
The balloon is then positioned across the valve and inflated, to relieve the valvular obstruction and
improve patient symptoms. This procedure is performed in selected patients who are deemed suitable
for the procedure after having assessed the valve anatomy and characteristics by transthoracic and
transesophageal echocardiography. Both transthoracic echocardiography and transesophageal
echocardiography will also be performed before the procedure, and data will be collected.
Transthoracic echocardiography will be done after the procedure to see the outcomes and changes in
valve area.

Your participation in this study would contribute immensely to improving future care of patients with
mitral stenosis who are eligible to undergo BMV . We will be able to identify new methods based on
echo derived measurements to make the procedure safe and effective in future.

If you take part what will you have to do?
The study will require your consent after clarifying all related queries.All treatment that you have and
will be receiving shall be as per routine protocols of the institution and it will not be changed during
this study. The participation in the study is purely voluntary and there will be no difference in your
treatment or follow up if you decide not to cooperate for the study.
Will you have to pay for the investigations?

No additional investigations will be needed apart from routine protocols.

What happens if you are detected to have any fresh problems during the study?
No additional risks are anticipated due to the study
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Will your personal details be kept confidential?

The results of this study may be published in a medical journal for advancement of medical sciences
and surgical standards of care.You will not be identified by name in any publication or presentation of
results. However, your medical notes may be reviewed by people associated with the study, without
your additional permission.

If you have any further questions, please ask Dr.Pooja Prasad(Tel 9945713382,
pooja90prasad@gmail.com)

For any clarifications regarding the study’s ethics clearance you may contact the Member Secretary of
the SCTIMST-IEC. The phone number is: 0471- 2524689 and the email id is

iec.mem.sec@sctimst.ac.in
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Title of the study: UTILITY OF 3D ECHOCARDIOGRAPHY FOR OPTIMISATION OF
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BALLOON MITRAL VALVOTOMY

Participant’s name: Age (in years): | , son/ daughter/husband/wife/ —

of declare

that (Please tick boxes)

* I have read the above information provided to me regarding the study:[ ]

* [ have clarified any doubts that I had. [ ]

* [ also understand that my participation in this study is entirely voluntary and that I am free to
withdraw permission to continue to participate at any time without affecting my usual treatment or my
legal rights [ ]

* [ understand that the study staff and institutional ethics committee members will not need my
permission to look at my health records even if | withdraw from the study. | agree to this access [ ]

* I understand that my identity will not be revealed in any information released to third parties or
published [ ]

* [ voluntarily agree to take part in this study [ ]

* [ have been provided with the contact numbers of the principle investigator, in case I want to know
more about the study and participants rights [ ].

Name:

Signature:

Name of witness:

Date:

Signature:

Relation to participant:

Person Obtaining Consent:
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| attest that the requirements for informed consent for the medical research project described in this
form have been satisfied. | have discussed the research project with the participant and explained to
him or her in nontechnical terms all of the information contained in this informed consent form,
including any risks and adverse reactions that may reasonably be expected to occur. | further certify
that | encouraged the participant to ask questions and that all questions asked were answered.

Name :
Signature :

Date :

Place : SCTIMST, Thiruvananthapuram

OO MO Bal(d: 6NILNENG A (S MUOMIGNIIECSIN] 63alQ16)0DBIVAHUMOW]

54



3D af)BHNIBIBUIEWININNTIAS (A IBWIRMo

OIS HNMWIBES Bal(d:
(10@o (NUBaH68RE3@I):

6mON3

* AOMORAOW] EIMLES )M 1) MTBH: 1R EAD@IN6M (1NI6BRU3

603 (O 2]y,

. af)M1H6) ©6n30Q 1M )10 MoUDWEBBEI0 MING (I HMAIHE 1S 6NS.

. 60D alOMOM 1621 af)MED alsB08 1Mo aN@MNAIWY0 MICAWDRI
988MINEMM0 af)MEN) al@ 1 2l ENEHWEWI MQWAAIOANIW
@UHHIUDEBREIBEWI NI 1HINM af)GaloU8 BNUEMEAE: L0 alt08 1M
@M a103ULH608 ag)M1H6) MVIODOMIDIOEBINI0 6T

QMAOYILIOHE M.

. M3 alOM@DY 1@3 MM) el 1oL af)MEO @BRYGDINY COEUD:U3
BMIBING alOMo MSETMOUDBHN0 MINIIMOT 1611 WG 18 VA1)
@RoUNEBRUBHN0 af)MEID @RMAM | @HUUDIA 1O2IM) aMING AMMYILIIL6M.

60D MSalS1GWIS 613 GBI 1HIM.

* M0N0 B 1HUB6) MDBBr BB (Al 1R 50 1863 HBGQI 6)21QIIM 630)
Qfaue@meRoe aMeN QUL 1al@A0@ NNI6EBRUE HNIS1EQ]SIOB 160210

60018 MY 1RI0HEOM.

55



. 60D AlOM@M M8 16)8B:SYH6)I03 6B (TVIGAUWM@I MVANDY 1H86)3(M).

*l0MEDMENIN 12410 AlOIELS}BNMAOUBIOS @ONBIUDEBREBHNO 1230
SO0 @O 1IN @RYUNAN HENMMENUES 1@ (A IUIM @REMIaHBHMEO

GI6NGSIB) MAUMB-UB af)M 1 H6) M@ 1Q 1S NS,

HEOQIa]:

MUOBH QYOS Bal(®:

HEOQIa]:

M0 1ME0 Cal(:

60D GaNIM @3 U@ 210106 ORI BT NCOUHEM AlRLO) 16

@0 1GNIINSQRIBS MINDOD MES @)YOUUDL D@ BUB Mg 1B8-0DIOEMM)
EMING MVIBH LSO, AlE)EHESIBNMDICBIS NGOUAHEMN alRL®) | 21@2y
6)21QHQY0 MIOQAIWIo MoENIBNEDM) (al@5:H 1H090U30M

@0l BHSMIW I BHE0 (Al 1R (I |06MeBR3)0 OU3OS

MV@N@) (Y0 18 @S8R 1@ 1@ 186)M af)2l0 QilNI6ERES)o
(MVIBHO | B-DRI00T) alB6BRE 13 aMING NI1U0E" B0 186)EH@)0 6)al@).
Bal0B3683U3 GaldB 186003 6B AlE)IB:SIHNMAUEID

G0N laflaieniom)o GaldB o] af)ld GaldBL6ERUBHE)0 OO0

56



M@3 1Q1SIOEMBOMY0 AMING (TVIBH E)Q]SIOMIM.

HEOQIa.
oo :

(MNRJo: SCTIMST, @ 1AUMIMAl)@0

CURRICULUM VITAE

57



Prasad Pooja
Last Name First Name Middle Name
Date of Birth (dd/mm/yy) 25/09/90 Sex Female

Study Site Affiliation (e.g. Principal Investigator, Co-Investigator, Coordinator): Principal Investigator

Professional Mailing Address
(Include Institution name)

Study Site Address (Include
Institution name)

pooja90prasad@gmail.com

Post Doctoral Fellow
Department of Cardiology,
SCTIMST

Telephone (Office):

Mobile Number:9945713382

Telephone (Residence):

Email pooja90prasad@gmail.com

Academic Qualifications (Most recent qualification first)

Degree/Certificate Year Institution, Country
MD internal Medicine 2018 RGUHS, India
MBBS 2014 RGUHS, India
DM cardiology 2023 SCTIMST, TVM

Details of professional registration : (MCl/State Registration/Bar Council/DCl/etc includingRegistration
Number and Year of Registration
Travancore-Cochin Medical Council registration; 79077

Current and previous positions (most recent position first)

Month and Year

Title

Institution/Company, Country

2020 march-dec

Registrar, Cardiology

KIMS, TVM

February 2019- Feb
2020

Senior Resident, Department of Medicine

Bowring Hospital, Bangalore

July 2019- Feb2020

Senior Resident, Department of Medicine

Vydehi Institute of Medical Sciences, blr

January 2021 to
Dec 2023

Senior Resident, Department of
Cardiology

SCTIMST, TVM

Brief summary of relevant research experience:
Dessertation undertaken as a part of postgraduate course, titled “Comparision Of Accuracy
Of Light’s Criteria, Adenosine Deaminase And Pseudocholinesterase Levels In The

Etiological Diagnosis Of Pleural Effusion”.

Current project/s at hand:

Signature:

Pai Frood.
4

Date:
29.06.
2024
Place:
TVM

58




