SOMATO PUBLICATIONS

Journal of Heart and Cardiovascular Medicine

Research Article

Effect of Percutaneous Balloon Mitral Valvuloplasty on Left Atrial
Appendage Function: Immediate and 6 months follow-up: A Trans-
esophageal Echocardiographic Study

Rama Kumari N, Sunitha A, Jeetender Kumar Jain kala, Ravi Kumar Reddy Matli and Ankur Sabherwal

'Department of Cardiology, Nizam’s Institute of Medical Sciences, Panjagutta, Hyderabad, Andhra Pradesh, India

*Address for Correspondence: N Rama Kumari, Department of Cardiology, Nizam’s Institute of Medical Sciences, Panjagutta, Hyderabad,
Telangana, India, Tel: +919866675067 /+91 9440102729; Fax: +9140 — 2331007 6; E-mail: testinet@yahoo.co.in, testinet1 5@gmail.

com
Received: 03 November 2020; Accepted: 14 December 2020; Published: 15 December 2020

Citation of this article: Kumari, RN., Kala, JKJ., Matli, RKR., Sabherwal. (2020) Effect of Percutaneous Balloon Mitral Valvuloplasty on Left

Atrial Appendage Function: Inmediate and 6 months follow-up: A Transesophageal Echocardiographic Study. J Heart Cardiovasc Med,
3(2): 01-10.

Copyright: © 2020 N Rama Kumari, et al. This is an open access article distributed under the Creative Commons Attribution License, which

permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

Abstract

Introduction: Mitral stenosis (MS) causes structural and functional abnormalities of the left atrium (LA) and left atrial ap-

pendage (LAA), and studies show that LAA performance improves within a short time after (PBMV).

Material and Methods: 25 patients with symptomatic severe MS (MVA < 1.0 cm?) with NYHA class Il and above who under-
went successful PBMV were enrolled in this prospective observational study. All underwent standard TTE, TEE before, 3days
and 6-months after PBMV. LA dimensions were measured. Trans mitral diastolic pressure gradient and MVA by both planim-
etry and pressure half-time were measured by using TTE. LAA function was evaluated by TEE. LAA flow velocities, including
peak systolic (S wave), peak early diastolic (E wave), and peak late diastolic (A wave), were measured at the outer third of LAA

by pulsed-wave Doppler, LAA tissue Doppler velocities ‘e’ LAA, ‘@’ LAA, and ‘s’ LAA respectively, were obtained.

Conclusion: The present study showed contractile dysfunction of the LAA in patients with critical MS, which significantly

improved after PBMV and at a 6-month follow-up.

Keywords: CRHD (chronic rheumatic heart disease), Percutaneous mitral balloon mitral valvuloplasty (PBMV), Left atrial

appendage (LAA
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Introduction

Rheumatic fever is the leading cause of acquired heart disease in
children and young adults worldwide. The burden of rheumatic
fever and RHD has been characterized by at least four changing
patterns over the past 150 years [1]. CRHD, being the dominant
form of valvular heart disease in developing nations like India,
constitute a major cause of cardiovascular morbidity and mortal-
ity. Although data on incidence and prevalence on a nationally
represented sample are lacking, there is an indication of declin-
ing trends especially after 2000 mirroring with improving the
economic growth of the country [2]. These changes led to multi-
centric survey studies across the country over a period of 40 years.
The mitral valve is the most commonly involved valve in CRHD.
The aetiology of valvular involvement in patients with mitral ste-
nosis is almost exclusively of rheumatic aetiology (84.67%) [3].
This is also shown in a study by Manjunath, et al. [4]. Left atrial
appendage (LAA) normally prevents stasis of blood due to its high
compliance and contractility. Patients with critical, rheumatic MS
have Left atrial (LA) and Left atrial appendage (LAA) dysfunction
because of pressure and volume overload [5]. The LAA being a
compliant chamber, plays an important role as a reservoir in this
situation [6]. It is also a highly dynamic and contractile structure,
which helps prevent local blood stagnation in healthy individuals
(7). Patients with MS have a propensity for local thrombus forma-
tion in the LA and LA A because of blood stasis, impaired contrac-
tile function and atrial fibrillation (AF) [8]. The LAA is a common
site of thrombus formation and a source of systemic embolism in
these patients [9,10]. Risk of cerebrovascular accident (CVA) is
increased approximately five-fold in non-rheumatic AF and 17-
fold in patients with MS with AF [11].
sinus rhythm with depressed LA and LAA function are at high
risk of CVA [12]. Assessment of LAA function helps predict the

risk of thromboembolism.

Even patients of MS in

Since it’s introduction in 1984 by Inoue et.al. [13] PBMV has be-
come established as a safe and effective treatment for rheumatic
mitral stenosis with results equivalent to surgical valvuloplasty
[14].

atation by commissural splitting [15]. Transesophageal echocardi-

Mitral valve area (MVA) is increased during balloon dil-

ography (TEE) allows semi-invasive, highly accurate imaging of

the functional efficiency of LAA by Doppler and Doppler tissue
imaging (DTI) flow profile. MS causes decreased LAA Doppler
and DTI velocities in patients even with sinus rhythm [16]. LAA
functional status can be assessed by Doppler flow velocities and
ejection fraction, measured by two-dimensional tranesophageal
echocardiography (TEE). Although there have been many studies
of LAA functional assessment in patients with MS who undergo
percutaneous balloon mitral valvuloplasty (PBMV) [17-19] very
few studies have studied the short and long-term improvement of
LAA function after PBMV. Mitral stenosis (MS) causes structural
and functional abnormalities of the left atrium (LA) and left atrial
appendage (LAA), and studies show that LAA performance im-
proves within a short time after percutaneous PBMV. Importantly,
the left atrial appendage (LAA) has an important pathophysio-
logical function because it is more compliant than the LA and its
contractile capacity prevents blood stasis due to its high compli-
ance and contractility [20,21]. The aim of the present study was to
compare left atrial appendage (LAA) function by transesophageal
echocardiography before and after percutaneous balloon mitral
valvuloplasty (PBMV). LAA velocities were obtained by TEE in
all the patients before, 3 days and 6 months after successful PBMV
therefore, assessed pulse wave Doppler velocities, tissue Doppler
velocities, and LAA ejection fraction before PBMYV, 3 days and at

6-month follow-up in patients with sinus rhythm.
Material and Methods
Study location

This observational prospective study was conducted in the de-
partment of cardiology in our institution, over a period from
June 2018 to May 2019. The institutional ethical committee has

approved and informed consent from each patient was obtained.
Sample Size Calculation

As it was an observational study, no power analysis for sample size
was performed. All patients with chronic rheumatic heart disease
with severe mitral stenosis and in normal sinus rhythm were en-
rolled in the study. We enrolled fifty patients in our study with
symptomatic severe MS (MVA < 1.0 cm?) with NYHA functional
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Total number recruited 1n the study (n =50)

Exclusion criteria:

1) 4 patients failed to give consent

2) 4 patients had LAATA thrombus
3) 6 patients in atrial fibrillation

4 6 patients had MFE_ greater than 2/4
53) 2 patients were pregnant

&) 1 patient had a past history of CVA.

study. —

A total of 27 patients were finally enrolled in the

2 patients lost to follow up and thus,
were excluded.

days, and & months post PBMV.

In the remaining 25 patients, TEE parameters of LAA were assessed at baseline, 3

Figure 1: Flow Diagram of the Study

class IT and above who underwent successful PBMV. Inclusion cri-
teria and exclusion criteria were shown in the figure 1. Inclusion
criteria are 1) Those who were fulfilling the PBMV intervention
criteria.2) Those who had a successful intervention only were in-
cluded.(Successful PBMV was defined as patients who had MVA
>1.5 cm2 without MR > grade 2/4). 23 patients were excluded and

2 patients lost follow up.

A detailed history was taken from the patient regarding present-
ing complaints, past history of PBMV, or CVA.ECG and basic
blood investigations were done in all the patients. All enrolled
patients underwent standard transthoracic echocardiography
(3.5-MHz transducer) and multiplane TEE (PHILIPS) (3.5-MHz

multiphase-array probe) before, 3days after, and 6-months after
PBMV. LA dimensions were measured in the parasternal long-ax-
is view. Trans mitral diastolic pressure gradient and mitral valve
area by both planimetry and pressure half-time were measured
using transthoracic echocardiography. There were no significant
abnormalities of other valves except functional TR.LAA function
was evaluated in the transverse plane using TEE. LAA flow ve-
locities, including peak systolic (S wave), peak early diastolic (E
wave), and peak late diastolic (A wave), were measured at the out-
er third of LAA using electrocardiographically gated pulsed-wave
Doppler. Corresponding LAA tissue Doppler velocities ‘@ LAA, ‘@
LAA, and ‘S LAA respectively, were obtained. LAA tissue Doppler
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velocities were measured using the spectral mode of myocardial
Doppler imaging (5 MHz) in the transverse plane, with the posi-
tioning of the sample volume in the free wall midway between the
tip and the outlet of the LAA. The cursor was placed as parallel as
possible to the LAA lateral wall during the entire recorded cardiac
cycle. Gain setting filter and Nyquist limit were adjusted to opti-
mize the Doppler signal. After the electrocardiographic P wave,
LAA contraction by tissue Doppler is reflected as a positive wave
(YLAA), which is followed by a negative wave (‘S LAA) coinciding
with left ventricular contraction and then a positive wave (¢ LAA)
is coinciding with the isometric relaxation phase of left ventric-
ular diastole. LAA end-diastolic and peak systolic volumes were
measured using the modified Simpson's method, and the ejection

fraction was calculated.

Table 1: Showing the baseline clinical and echocardiographic

characteristics of the population.

Characteristics Value
Age (years) 31.48+7.6
Sex

Female (%) 23 (92%)
Male (%) 2 (8%)
Functional class (NYHA)

T1(%) 16 (64%)
II-1V(%) 9 (36%)
Previous/past CVA

Yes 0

No 25

LA size (mm) 47104
LV Ejection fraction (%) 58.04 + 3.5
LV diastolic diameter (mm) 39+0.2
LV systolic diameter (mm) 2.57 £0.05
Wilkins score 7.6 +1.03

*p <0.05:** P <0.01, Value are given n (%) or mean + Standard Devi-
ation

LAA Ejection Fraction =

End diastolic volume - End systolic volume X 100

End-diastolic volume

PBMYV was performed using a standard trans septal approach with
an Inoue balloon. Pre-PBMV and post-PBMV cardiac catheter-
ization were performed. Data regarding all the above mentioned
parameters were collected before, 3 days, and at 6 months follow

up in all the patients and were subjected to statistical analysis.
Statistical Analysis

Data was tabulated using Excel software (Microsoft Corp. Red-
mond, U.S.A). Statistical analysis was done with SPSS version
26.0. Results are presented as tables and charts. Continuous vari-
ables are expressed as mean *+ SD if normally distributed or as
medians if their distributions were skewed. Categorical variables
are presented as proportions. A comparison of pre-treatment and
post-treatment observations was performed using paired-sample
Student’s t-test for continuous variables and McNamara’s test for
categorical variables. One-way analysis of variance (ANOVA) was
done to compare between 3 groups. A p-value < 0.05 was consid-

ered to indicate statistical significance.
Results

A total number of 25 patients who fulfilled the inclusion criteria
were enrolled. The baseline clinical and transthoracic echocardio-
graphic parameters were analysed, as shown in (Table 1). The mean
left atrial size in the population was 4.7 + 0.4. Pre PBMV Left ven-
tricular ejection fraction in most of the cases (n=23) is between
51-60%, and only 2 cases had LV dysfunction. The mean Wilkins
score in the study population was 7.6 + 1.03. (Table 2), Showing
a comparison of ECHO parameters pre and post PBMV. There
was a significant decrease in mean MVG from 13.92 + 4.1mmHg
pre-PBMV to 4.6 + 1.04mmHg at 3 days and 4.3 + 0.75mmHg at
6 months post-PBMYV, and the p-value < <0.001 which was statis-
tically significant. There was a significant increase in LAA Peak
early diastolic (E wave) (cm/s) from 15.1 + 1.2 pre-PBMV to 17.5
+ 1.5at 3 days and 19.0 £ 1.6 at 6 months post-PBMV, and the
p-value is <0.001 statistically significant. Fig 2A Showing the dis-
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Table 2: Showing a comparison of ECHO parameters pre and post PBMV.

Variable (11’1:2::1111\841;7) Po;t(?al;lswv Ijz:rtl(I)’Il:llt\;Il:] p-value
- (meantSD) (meanzSD)

Peak MVG 23.88+ 6.3 9.7+22 84+144 <0.001
Mean MVG 1392+ 4.1 4.6+1.04 43 +0.75 <0.001
MVA(PHT) 0.9 £0.09 1.6 £ 0.12 1.72 £0.13 <0.001
MVA(PL) 0.9+0.11 1.65+£0.1 1.65 £ 0.01 <0.001
PCWP 17.6 £4.33 6.8 £3.27 - <0.001
LAA Peak early diastolic (E wave) (cm/s) 15.1+1.2 175+ 1.5 19.0+ 1.6 <0.001
LAA Peak late diastolic (A wave) (cm/s) 242 +2.5 26.54 £ 2.4 283+24 <0.001
Peak systolic (S wave)(cm/s) 274+ 1.6 29.7+ 1.8 31.5+3.2 <0.001
“€” LAA(cm/s) 427 +£0.5 5.02+04 53+£03 <0.001
“@” LAA(cm/s) 6+0.3 6.8+0.3 6.93 £ 0.31 <0.001
“s” LAA (cm/s) 4.58 £0.75 576 £ 0.5 5.86 £ 0.5 <0.001
LAA EF(%) 52.6+5.4 52.68 + 6.4 52.8+52 0.202

*p <0.05: ** P < 0.01,Value are given n (%) or mean * Standard Deviation LAA Doppler velocities, including pulse wave analysis of flow, tissue Doppler

velocities, and ejection fraction, were collected pre-PBMYV, 3 days post-PBMV, and 6 months post-PBMV.

A

*p <0.05:** P < 0.01,Value are given n (%) or mean + Standard Deviation

Figure 2: Showing the distribution of distribution of peak mitral gradient in the study population. (Peak and mean gradients)
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tribution of LAA Peak late diastolic (A wave) (cm/s) pre-PBMYV,
post-PBMV 3days, and 6 months in the study population. There
was a significant increase in LAA Peak late diastolic (A wave)
(cm/s) from 24.2 £ 2.5 pre-PBMV to 26.54 + 2.4 at 3 days and 28.3
+ 2.4 at 6 months post-PBMV and the p-value <<0.001.

Fig 2B Showing the distribution of LAA Peak early diastolic (S
wave) (cm/s) pre-PBMYV, post-PBMV 3days, and 6 months in the
study population. There was a significant decrease in peak systolic
(S wave) (cm/s) from 27.4 + 1.6 pre-PBMV to 29.7 + 1.8 at 3 days
and 31.5 £ 3.2 at 6 months post-PBMV and the p-value <0.001
Showing the distribution of distribution of LAA Peak early diastol-

ic “¢” LAA (cm/s) pre- PBMV in the study population. There was a
significant increase in “e” LAA (cm/s) from 4.27 + 0.5 pre-PBMV

Table 3: Comparison of LAA parameters post PBMV 3 days and

6 months.

. POST PB- POST PB-
Variable MV-3days MV-6m P value
Peak MVG(mmHg) 9.7+2.2 84+1.44 0.018
Mean MVG(mmHg) 4.6 +1.04 43+0.75 0.249
MVA (PHT cm?2) 1.6+ 0.12 1.72+0.13 0.001
MVA(PL- PHT cm2) 1.65+0.1 1.65+0.01 1.000
PCWP(mmHg) 6.8 +3.27 - -
LAA Peak early dia-
stolic 175+ 15 19.0+1.6 <0.001
(E wave)(cm/s)
LAA Peak late dia-
stolic 2654+24 283+24 0.013
(A wave)(cm/s)
Peak systolic (Swave) | o, 16 | 315432 | 0019
(cm/s)
ELAA(cm/s) 502+04 53+0.3 0.008
ALAA(cm/s) 6.8+0.3 6.93 +0.31 0.139
SLAA (cm/s) 5.76 £ 0.5 5.86 +0.5 0.483
LAA ejeczf;;l fraction | ¢ a1 64 | 628452 | 0500
0

*p < 0.05: ** P < 0.01,Value are given n (%) or mean + Standard Devi-
ation LAA Doppler velocities, including pulse wave analysis of flow, tis-
sue Doppler velocities, and ejection fraction, were collected pre-PBMYV, 3
days post-PBMV, and 6 months post-PBMV.

to 5.02 + 0.4 at 3 days and 5.3 + 0.3 at 6 months post-PBMYV, and
the p-value < <0.001 which is statistically significant. There was a
significant increase in “a” LAA(cm/s) from 6 + 0.3 pre-PBMV to
6.8 + 0.3 at 3 days and 6.93 + 0.31 at 6 months post-PBMV and
the p<0.001(Table 3) Fig 3a Showing the distribution of LAA Peak
early diastolic “s” LAA (cm/s) pre-PBMYV in the study population.
There was a significant decrease in “s” LAA (cm/s) from 4.58 +
0.75 pre-PBMV to 5.76 + 0.5 at 3 days and 5.86 + 0.5 at 6 months
post-PBMV and the P-value is <0.001. There was a significant de-
crease in LAA ejection fraction (%)from 52.6 + 5.4 pre-PBMV to
61.68 * 6.4 at 3 days and 62.8 + 5.2 at 6 months post-PBMYV, and
the p-value is <0.001 as shown in Fig.3b. There was a significant
difference in LAA parameters like E LAA(cm/s) A LAA(cm/s), S
LAA (cm/s) with a p-value of <0.05 (Table3).

Discussion

In patients with Mitral stenosis, chronic stretch in LA/LAA due
to pressure and volume overload causes atrial electro physio-
logic and electro anatomic abnormalities (22). PBMV reverses
these changes in LA and LAA by an acute decrease in LA after
load as evidenced by increased LAA blood flow velocities. This
study demonstrates improvement in LAA function as evidenced
by LAA velocities and LAA ejection fraction immediately i.e., at 3
days and after at 6-month follow-up in patients with critical mitral
stenosis undergoing PBMV. Our study showed that there was a
significant decrease in the LAA velocities in terms of both pulse
wave Doppler velocities (E wave, A wave and S wave) and tissue

Doppler velocities ("e" wave, "a" wave and "s" wave).

A study by Rajesh Vijayvergiya, et al. [23] also showed the im-
provement in LAA function before and after PBMV. In their
study, they have enrolled forty-seven consecutive patients with
symptomatic critical mitral stenosis who underwent PBMV. Thir-
ty-eight patients were in sinus rhythm, and the remaining nine
were in atrial fibrillation. All had undergone transthoracic and
transesophageal echocardiography before, 24 hours and 6 months
after PBMV. Pulse Doppler velocities, tissue Doppler velocities of
the LAA, including peak early diastolic and LAA ejection fraction
were measured. After PBMV and at 6-month follow-up, there was
a significant improvement in pulse Doppler velocities of LAA (E

wave, A wave, S wave) with statistically significant difference. (P
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3A

3B 3C

Figure 3: Showing the distribution of distribution of LAA Peak early diastolic “e” LAA (cm/s) “a” LAA(cm/s) “s” LAA (cm/s pre PBMYV in
the study population.
Figure 3a: Showing the distribution of distribution of LAA Peak early diastolic “e” LAA (cm/s) pre PBMYV in the study population.

Figure 3b: Showing the distribution of LAA Peak early diastolic “a” LAA(cm/s) pre-PBMYV in the study population.
Figure 3c: Showing the distribution of LAA Peak early diastolic “s” LAA (cm/s) pre-PBMYV in the study population.

<.001). The corresponding tissue Doppler velocities of LAA also
improved following PBMV. However, there was no significant in-
crease in LAA ejection fraction (P < 0.052), which correlated with
our study findings. The findings in our study also are in the same
line however LAA ejection fraction also improved significantly in

contrast to the above study.

The findings of our study were in correlation with a study by Ga-
neswara Reddy, et al. [24] who studied fifty-nine patients with
symptomatic rheumatic mitral stenosis who underwent PBMV
in whom LAA function was measured before and after PBMV.
The parameters included in their study were LAA late emptying
velocity, LAA late filling velocity and LAA area change percent-
age, Tissue Doppler velocities of the LAA, including peak early
diastolic (eLAA), peak late diastolic (aLAA) and peak systolic
(SLAA). There was a significant increase in LAA late emptying
velocity, LAA late filling velocity, eLAA, aLAA, SLAA waves mea-
sured by Doppler and DTT after PBMV compared with baseline (p
< 0.001) but there was no significant change in LAA area change
percentage% (p>0.05). According to these findings, they conclud-
ed that PBMV improves LAA function and, thereby, may have a
favourable influence on future thromboembolic complications.

However, in our study post PBMV patients were followed up for

6 months and showed significant improvement in LAA function

which helps in predicting the future risk of thromboembolism.

As found by many authors, we also observed significant decreases
in pulmonary capillary wedge pressure (P < 0.000) and an increase
in mitral valve area (P < 0.00) after PBMV. Arora R, et al. [25] in
his study on a total of 4,850 patients who underwent PBMV the
mean left atrial pressure decreased from 32.1 +/- 9.8 to 13.1 +/- 6.2
mm Hg (P < 0.001). He concluded that PBMV is an effective and
safe procedure with gratifying results in a high percentage of pa-
tients. The benefits are sustained in a majority of these patients on
long-term follow-up. It should be considered as the treatment of
choice in patients with rheumatic mitral stenosis of all age groups.
Nasir, et al. [26] in his study, enrolled 56 patients with severe mi-
tral stenosis who underwent PBMV. Underlying heart rhythm was
sinus rhythm (SR) in 28 patients and atrial fibrillation (AF) in the
remainder of 28 cases. LAA ejection fraction and the LAA emp-
tying velocity were improved significantly after PBMV in both
groups with SR and AF (P<0.001 for both).

As reported by Goswami, et al. LAA ejection fraction is sig-
nificantly lower in those with LAA clots compared with those
without clots (P < 0.01). Eryol, et al. [27] demonstrated that LAA

ejection fraction is significantly lower in patients with MS with
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thromboembolism compared with those without it (P = 0.01). In
this study, we observed a baseline LAA ejection fraction of 52%.
Relatively higher LAA ejection fraction and peak emptying veloc-
ity in our study was possibly due to the exclusion of patients with
LAA clots at the time of enrolment. No significant improvement
of LAA ejection fraction was observed after PBMV in the present
study (P = 0.202). The percentage change in mean LAA ejection
fraction also did not show significant improvement, because of the
wide dispersion of the data, with many negative values and a mean

near zero.

Goswami, et al. demonstrated reduced LAA velocities in patients
with AF compared with those in sinus rhythm, but we did not
include AF patients in our study. The exclusion of patients with
LAA clots also affected the results, as most of these patients are
likely to have associated paroxysmal AF and significant LAA con-
tractile dysfunction. The additional 6-month follow-up data of
significant improvements in LAA pulse and tissue Doppler veloci-
ties and LA dimensions and pressure (P <.001) suggest favourable
structural remodelling at short-term follow-up after PBMV, which
has not been studied to date. We did not observe any new-onset
AF, thromboembolism, or LA or LAA thrombus at a 6-month fol-
low-up in any of our patients. The reasons for the absence of local
thrombus formation and systemic embolism at follow-up were
multifactorial, including the exclusion of patients with LA or LAA
thrombus at the time of enrolment, the lack of blood stasis after
successful PBMYV, relatively preserved LAA ejection fraction, and
progressive improvements in LAA ejection fraction and filling

and emptying velocities at follow-up.
Conclusions

The present study showed that the contractile dysfunction of the
LAA in patients with critical MS, which significantly improved
after PTMC and at a 6-month follow-up. Favourable 6-month im-
provements of LAA parameters also suggest a continuous struc-
tural remodelling of the left atrium and LAA after PBMV, which
was clinically evident by the absence of thromboembolism. Thus
suggesting a need for continuous long-term monitoring using
TEE and management for thromboembolism even in patients
with sinus rhythm. Although there was an improvement in the

LAA function, it was far below the normal range, suggesting a

need for continuous long-term monitoring and management of

thromboembolism in these patients.
Limitations

Our study was a single centre one with a limited number of pa-
tients. We provided no normal control group and failed to pro-
vide long-term follow-up. We excluded patients with high Wilkins
echocardiographic scores. Correlation between pulmonary venous
peak systolic velocity and LA function and LAA ejection fraction

was not addressed. Medications can also affect LAA function.
Conflict of interest

Authors declare no conflict of interest.

References

1. Zipes, DP. Braunwald's Heart Disease a textbook of car-

diovascular Medicine eleventh edition.

2. Negi, PC, Sondhi, S., Asotra, S., Mahajan, K, Mehta, A.
(2019) Current status of rheumatic heart disease in India.
Indian Heart ], 71(1): 85-90.

3. Ghogale, PR, Wanjari, SK,, Singh, D., N, H., Mendhe, HG.
(2019) A study to assess valvular heart disease in a ter-
tiary care hospital: a single centre finding. Int ] Adv Med,
6(3): 774-779.

4. Manjunath, CN,, Srinivas, P, Ravindranath, KS., Dhanal-
akshmi, C. (2014) Incidence and patterns of valvular heart
disease in a tertiary care high-volume cardiac center: a

single center experience. Indian Heart ], 66(3): 320-326.

5. Gurlertop, Y, Yilmaz, M., Acikel, M., Bozkurt, E., Erol, MK,
Senocak, H., et al. (2004) Tissue Doppler Properties of the
Left Atrial Appendage in Patients with Mitral Valve Dis-
ease. Echocardiography, 21(4): 319-324.

6. Tabata, T, OKki, T, Yamada, H., Iuchi, A., Ito, S., Hori, T, et al.
(1998) Role of left atrial appendage in left atrial reservoir
function as evaluated by left atrial appendage clamping
during cardiac surgery. Am ] Cardiol, 81(3): 327-332.

7. Al-Saady, NM., Obel, OA., Camm, A]. (1999) Left atrial ap-

pendage: structure function and role in thromboembo-


https://www.us.elsevierhealth.com/braunwalds-heart-disease-a-textbook-of-cardiovascular-medicine-2-volume-set-9780323463423.html
https://www.us.elsevierhealth.com/braunwalds-heart-disease-a-textbook-of-cardiovascular-medicine-2-volume-set-9780323463423.html
https://pubmed.ncbi.nlm.nih.gov/31000189/
https://pubmed.ncbi.nlm.nih.gov/31000189/
https://pubmed.ncbi.nlm.nih.gov/31000189/
https://www.ijmedicine.com/index.php/ijam/article/view/1541
https://www.ijmedicine.com/index.php/ijam/article/view/1541
https://www.ijmedicine.com/index.php/ijam/article/view/1541
https://www.ijmedicine.com/index.php/ijam/article/view/1541
https://pubmed.ncbi.nlm.nih.gov/24973838/
https://pubmed.ncbi.nlm.nih.gov/24973838/
https://pubmed.ncbi.nlm.nih.gov/24973838/
https://pubmed.ncbi.nlm.nih.gov/24973838/
https://pubmed.ncbi.nlm.nih.gov/15104544/
https://pubmed.ncbi.nlm.nih.gov/15104544/
https://pubmed.ncbi.nlm.nih.gov/15104544/
https://pubmed.ncbi.nlm.nih.gov/15104544/
https://pubmed.ncbi.nlm.nih.gov/9468076/
https://pubmed.ncbi.nlm.nih.gov/9468076/
https://pubmed.ncbi.nlm.nih.gov/9468076/
https://pubmed.ncbi.nlm.nih.gov/9468076/
https://pubmed.ncbi.nlm.nih.gov/10525506/#:~:text=Obliteration or amputation of the,to pressure and volume overload.
https://pubmed.ncbi.nlm.nih.gov/10525506/#:~:text=Obliteration or amputation of the,to pressure and volume overload.

Citation: Kumari, RN., Kala, JKJ., Matli, RKR., Sabherwal. (2020) Effect of Percutaneous Balloon Mitral Valvuloplasty on Left Atrial Ap-
pendage Function: Immediate and 6 months follow-up: A Transesophageal Echocardiographic Study. J Heart Cardiovasc Med, 3(2): 01-

10.

10.

11.

12.

13.

14.

15.

lism. Heart, 82(5): 547-554.

Goswami, KC., Yadav, R., Bahl, VK. (2004) Predictors of
left atrial appendage clot: a transesophageal echocardio-
graphic study of left atrial appendage function in patients
with severe mitral stenosis. Indian Heart ], 56(6): 628-
635.

Aschenberg, W, Schleuter, M., Kremer, P, Schreoder, E., Si-
glow, V., Bleifeld, W. (1986) Transesophageal two-dimen-
sional echocardiography for the detection of left atrial ap-
pendage thrombus. ] Am Coll Cardiol, 7(1): 163-166.

Pollick, C., Taylor, D. (1991) Assessment of left atrial ap-
pendage function by transesophageal echocardiography:
implications for the development of thrombus. Circula-
tion, 84(1): 223-231.

Wolf, PA., Abbott, RD., Kannel, WB. (1991) Atrial fibrilla-
tion as an independent risk factor for stroke: the Framing-
ham study. Stroke, 22(8): 983-988.

Daimee, MA,, Salama, AL., Cherian, G., Hayat, NJ., Sugath-
an, TN. (1998) Left atrial appendage function in mitral
stenosis: is a group in sinus rhythm at risk of thromboem-
bolism. Int ] Cardiol, 66(1): 45-54.

Inoue, K., Owaki, T., Nakamura, T, Kitamura, F,, Miyamoto,
N. (1984) Clinical application of transvenous mitral Inoue
commissurotomy by a new balloon catheter. ] Thorac Car-
diovasc Surg, 87(3): 394-402.

Shetkar, SS., Parakh, N., Singh, B.,, Mishra, NK,, Ray, R,
Karthikeyan, G., et al. (2014) Cardio-embolic stroke due
to valve tissue embolization during percutaneous trans-
septal mitral commissurotomy (PTMC). Indian Heart ],
66(5): 546-549.

Reid, CL., McKay, CR., Chandraratna, PAN., Kawanishi, DT,
Rahimtoola, SH. (1987) Mechanisms of increase in mi-
tral valve area and the influence of anatomic features in
double-balloon catheter balloon valvotomy in adults with
rheumatic mitral stenosis: a Doppler and two dimension-
al echocardiographic study. Circulation, 76(3): 628-636.

16.

17.

18.

19.

20.

21.

22.

23.

Topsakal, R., Eryol, NK., Ozdogru, 1. (2004) Color Doppler
tissue imaging to evaluate left atrial appendage function
in patients with mitral stenosis in sinus rhythm. Echocar-
diography, 21(3): 235-240.

Bauer, F, Verdonck, A., Schuster, 1., Tron, C., Eltchaninoff,
H., Cribier, A, et al. (2005) Left atrial appendage function
analyzed by tissue Doppler imaging in mitral stenosis: ef-
fect of afterload reduction after mitral valve commissur-
otomy. ] Am Soc Echocardiogr, 18(9): 934-939.

Karakaya, O., Turkmen, M., Bitigen, A., Saglam, M., Barut-
cu, L, Esen, AM,, et al. (2006) Effect of percutaneous mitral
balloon valvuloplasty on left atrial appendage function: a
Doppler tissue study. ] Am Soc Echocardiography, 19(4):
434-437.

Lin, JM., Hsu, KL., Hwang, J]., Li, YH., Tseng, YZ. (1995) Ef-
fects of percutaneous mitral valvuloplasty on left atrial
appendage flow velocity. Am] Cardiol, 76(8): 609-611.

Sahin, T, Ural, D., Kilic, T, Bildirici, U., Kozdag, G., Agac-
diken, A., et al. (2009) Evaluation of left atrial appendage
functions according to different aetiologies of atrial fibril-
lation with a tissue Doppler imaging technique by using
transesophageal echocardiography. Echocardiography,
26(2):171-181.

Donal, E., Yamada, H., Leclercq, C., Herpin, D. (2005) The
left atrial appendage a small blind-ended structure: a re-
view of its echocardiographic evaluation and its clinical
role. Chest, 128(3): 1853-1862.

John, B, Stiles, MK,, Kuklik, P, et al. (2010) Reverse re-
modelling of the atria after treatment of chronic stretch

in humans: Implications for the atrial substrate. ] Am Coll
Cardoiol, 55(12): 1217-1226.

Vijayvergiya, R., Sharma, R,, Shetty, R., Subramaniyan, A.,
Karna, S., Chongtham, D. (2011) Effect of Percutaneous
Transvenous Mitral Commissurotomy on Left Atrial Ap-
pendage Function: An Immediate and 6-Month Follow-Up
Transesophageal Doppler Study. ] Am Soc Echocardiogr,
24(11): 1260-1267.


https://pubmed.ncbi.nlm.nih.gov/10525506/#:~:text=Obliteration or amputation of the,to pressure and volume overload.
https://pubmed.ncbi.nlm.nih.gov/15751518/
https://pubmed.ncbi.nlm.nih.gov/15751518/
https://pubmed.ncbi.nlm.nih.gov/15751518/
https://pubmed.ncbi.nlm.nih.gov/15751518/
https://pubmed.ncbi.nlm.nih.gov/15751518/
https://pubmed.ncbi.nlm.nih.gov/3941205/#:~:text=Thrombi located in the left,with conventional two%2Ddimensional echocardiography.&text=In 6 of 21 patients,when transthoracic echocardiography had failed.
https://pubmed.ncbi.nlm.nih.gov/3941205/#:~:text=Thrombi located in the left,with conventional two%2Ddimensional echocardiography.&text=In 6 of 21 patients,when transthoracic echocardiography had failed.
https://pubmed.ncbi.nlm.nih.gov/3941205/#:~:text=Thrombi located in the left,with conventional two%2Ddimensional echocardiography.&text=In 6 of 21 patients,when transthoracic echocardiography had failed.
https://pubmed.ncbi.nlm.nih.gov/3941205/#:~:text=Thrombi located in the left,with conventional two%2Ddimensional echocardiography.&text=In 6 of 21 patients,when transthoracic echocardiography had failed.
https://pubmed.ncbi.nlm.nih.gov/2060098/
https://pubmed.ncbi.nlm.nih.gov/2060098/
https://pubmed.ncbi.nlm.nih.gov/2060098/
https://pubmed.ncbi.nlm.nih.gov/2060098/
https://pubmed.ncbi.nlm.nih.gov/1866765/
https://pubmed.ncbi.nlm.nih.gov/1866765/
https://pubmed.ncbi.nlm.nih.gov/1866765/
https://pubmed.ncbi.nlm.nih.gov/9781787/
https://pubmed.ncbi.nlm.nih.gov/9781787/
https://pubmed.ncbi.nlm.nih.gov/9781787/
https://pubmed.ncbi.nlm.nih.gov/9781787/
https://pubmed.ncbi.nlm.nih.gov/6700245/
https://pubmed.ncbi.nlm.nih.gov/6700245/
https://pubmed.ncbi.nlm.nih.gov/6700245/
https://pubmed.ncbi.nlm.nih.gov/6700245/
https://pubmed.ncbi.nlm.nih.gov/25443611/
https://pubmed.ncbi.nlm.nih.gov/25443611/
https://pubmed.ncbi.nlm.nih.gov/25443611/
https://pubmed.ncbi.nlm.nih.gov/25443611/
https://pubmed.ncbi.nlm.nih.gov/25443611/
https://pubmed.ncbi.nlm.nih.gov/3621523/
https://pubmed.ncbi.nlm.nih.gov/3621523/
https://pubmed.ncbi.nlm.nih.gov/3621523/
https://pubmed.ncbi.nlm.nih.gov/3621523/
https://pubmed.ncbi.nlm.nih.gov/3621523/
https://pubmed.ncbi.nlm.nih.gov/3621523/
https://pubmed.ncbi.nlm.nih.gov/15053785/
https://pubmed.ncbi.nlm.nih.gov/15053785/
https://pubmed.ncbi.nlm.nih.gov/15053785/
https://pubmed.ncbi.nlm.nih.gov/15053785/
https://pubmed.ncbi.nlm.nih.gov/16153517/
https://pubmed.ncbi.nlm.nih.gov/16153517/
https://pubmed.ncbi.nlm.nih.gov/16153517/
https://pubmed.ncbi.nlm.nih.gov/16153517/
https://pubmed.ncbi.nlm.nih.gov/16153517/
https://www.onlinejase.com/article/S0894-7317(05)00991-0/abstract
https://www.onlinejase.com/article/S0894-7317(05)00991-0/abstract
https://www.onlinejase.com/article/S0894-7317(05)00991-0/abstract
https://www.onlinejase.com/article/S0894-7317(05)00991-0/abstract
https://www.onlinejase.com/article/S0894-7317(05)00991-0/abstract
https://pubmed.ncbi.nlm.nih.gov/7677089/
https://pubmed.ncbi.nlm.nih.gov/7677089/
https://pubmed.ncbi.nlm.nih.gov/7677089/
https://pubmed.ncbi.nlm.nih.gov/19207995/
https://pubmed.ncbi.nlm.nih.gov/19207995/
https://pubmed.ncbi.nlm.nih.gov/19207995/
https://pubmed.ncbi.nlm.nih.gov/19207995/
https://pubmed.ncbi.nlm.nih.gov/19207995/
https://pubmed.ncbi.nlm.nih.gov/19207995/
https://pubmed.ncbi.nlm.nih.gov/16162795/
https://pubmed.ncbi.nlm.nih.gov/16162795/
https://pubmed.ncbi.nlm.nih.gov/16162795/
https://pubmed.ncbi.nlm.nih.gov/16162795/
https://pubmed.ncbi.nlm.nih.gov/20298929/
https://pubmed.ncbi.nlm.nih.gov/20298929/
https://pubmed.ncbi.nlm.nih.gov/20298929/
https://pubmed.ncbi.nlm.nih.gov/20298929/
https://pubmed.ncbi.nlm.nih.gov/21871780/
https://pubmed.ncbi.nlm.nih.gov/21871780/
https://pubmed.ncbi.nlm.nih.gov/21871780/
https://pubmed.ncbi.nlm.nih.gov/21871780/
https://pubmed.ncbi.nlm.nih.gov/21871780/
https://pubmed.ncbi.nlm.nih.gov/21871780/

Citation: Kumari, RN., Kala, JKJ., Matli, RKR., Sabherwal. (2020) Effect of Percutaneous Balloon Mitral Valvuloplasty on Left Atrial Ap-
pendage Function: Inmediate and é months follow-up: A Transesophageal Echocardiographic Study. J Heart Cardiovasc Med, 3(2): O1-
10.

24. Reddy, VG., Rajasekhar, D., Vanajakshamma, V. (2012) Ef- 26. Aslanabadi, N., Jafaripour, I., Toufan, M., Sohrabi, B., Separ-

fect of percutaneous mitral balloon valvuloplasty on left
atrial appendage function: Transesophageal echo study.
Indian Heart ], 64(5): 462-468.

25. Arora, R, Karla, GS., Singh, S., Mukhopadhyay, S., Kumar, A.,

Mohan, ]JC., et al. (2002) Percutaneous transvenous mitral
commissurotomy: immediate and long-term follow-up
results. Catheter Cardiovasc Interv, 55(4): 450-456.

27.

ham, A.,, Madadj, R,, et al. (2015) The effects of percuta-
neous mitral balloon valvuloplasty on the left atrial ap-
pendage function in patients with sinus rhythm and atrial
fibrillation. ] Cardiovasc Thorac Res, 7(1): 32-37.

Eryol, NK., Topsakal, R., Kiranatli, B., Abaci, A., Cigek, Y.,
Oguzhan, A, et al. (2003) Colour Doppler tissue imaging
to evaluate left atrial appendage function in mitral steno-
sis. Echocardiography, 20(1): 29-35.


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3861092/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3861092/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3861092/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3861092/
https://pubmed.ncbi.nlm.nih.gov/11948890/
https://pubmed.ncbi.nlm.nih.gov/11948890/
https://pubmed.ncbi.nlm.nih.gov/11948890/
https://pubmed.ncbi.nlm.nih.gov/11948890/
https://pubmed.ncbi.nlm.nih.gov/25859314/
https://pubmed.ncbi.nlm.nih.gov/25859314/
https://pubmed.ncbi.nlm.nih.gov/25859314/
https://pubmed.ncbi.nlm.nih.gov/25859314/
https://pubmed.ncbi.nlm.nih.gov/25859314/
https://pubmed.ncbi.nlm.nih.gov/12848695/
https://pubmed.ncbi.nlm.nih.gov/12848695/
https://pubmed.ncbi.nlm.nih.gov/12848695/
https://pubmed.ncbi.nlm.nih.gov/12848695/

	Title
	Abstract
	Introduction
	Material and Methods 
	Study location  
	Sample size Calculation 

	Figure 1
	Table 1
	Results
	Table 2
	Figure 2
	Table 3
	Discussion
	Figure 3
	Conclusions
	Limitations
	Conflict of interest 
	References 

