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Abstract

term follow up is satisfactory.
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Objective: To study the early outcomes of left atrial reduction plasty in patient undergoing mitral valve surgery
with giant left atrium. Methods: We surgically excised the redundant left atrial wall in order to reduce the size
of giant LA and replaced the mitral valve. Concomitant tricuspid valve repair was also done in patients having
significant tricuspid disease. Results: Twelve patients underwent left atrial reduction plasty with mitral and
tricuspid valve surgery. There was 48.15% reduction in left atrial size. Postoperatively, 75% regained sinus rhythm
from atrial fibrillation. NYHA function was better. One patient was relieved from bronchial compression. There
was no complication and no mortality. Conclusion: Left atrial reduction plasty is an effective modality for treating
AF in patients of GLA undergoing mitral valve surgery. The restoration and maintenance of sinus rhythm in short

Keywords: Giant left atrium; Left atrial reduction plasty; Mitral valve replacement; NYHA; Left ventricular

~

/

How to cite this article:

Valve Replacement. ] Cardiovasc Med Surg. 2019;5(3):131-136.

Sunil Dhar, Anubhav Gupta, Sartaj Ahmed Guru et al. Early Results of Left Atrial Reduction Plasty in Patients Undergoing Mitral

Introduction

Rheumatic mitral valve lesions with long history
usually have giant left atrium (GLA) and found
in about 19% of patients who require replacement
surgery.' Left atrial size is significant predictor
of associated morbidity in form of chronic atrial
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fibrillation, respiratory dysfunction due to bronchial
compression, hemodynamic disturbance arises due
to LV compression, risk of atrial thromboembolism
and increased risk of stroke, sudden death.>®

The first description of GLA was given in
1849 by Hewett by reporting autopsy finding of
aneurysmal dilatation of left atrium (LA) with
thickening and contraction of left atrioventricular
opening in the context of mitral valve disease.” As
per recent studies, GLA defined by (a) diameter
of left atrium on M-mode ECHO > 65 mm, (b) left
ventricle posterobasal wall bent inwards > 30 mm
after onset of diastole "

Mitral valve replacement alone in patients of
GLA seldom restores the sinus rhythm in patients of
atrial fibrillation. Convincing results of restoration
of sinus rhythm are published in the literature when
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added with LA reduction plasty and modified
Maze procedure.”*® Few advocates additional LA
reduction plasty to the mitral valve replacement
suffices a symptomatic relief by reversing the
atrial fibrillation attributed to the pulmonary veins
isolation by the suture line.'*'¢

We did left atrial reduction plasty, in patients
of mitral valve disease with GLA, in addition to
prosthetic valve replacement with endocardial
suture exclusion of left atrial appendage (LAA)
with running 4-0 prolene in 2 layers ensuring tight
approximation of walls. In this study, we aim to
investigate the early results of LA reduction plasty
mainly in achieving and maintenance of sinus
rhythm inpatients of chronic atrial fibrillation and
its impact on left ventricular ejection fraction.

Materials and Methods

In our study, we operated total 12 patients of
GLA with concomitant mitral and tricuspid valve
disease from May 2018 to Jan 2019. All operations
were performed by the same surgical team. Study
included all the patients with mitral valve disease
qualified for surgery according to 2014 AHA/ACC
guidelines for the management of patients with
valvular heart disease. Other additional criteria
included chronic atrial fibrillation with enlarged
left atrial size (>65 mm) and associated tricuspid
valve disease requiring tricuspid valve surgery.

The patients requiring mitral leaflet repair or
annuloplasty, patients with left atrial thrombus
image on echocardiography, patients having
fascicular or atrioventricular nodal conduction
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disturbances in preoperative period, undergoing
redo surgery, emergency surgery, patients with
a clear indication for any combined procedure
including aortic valve disease, ascending aorta
aneurysm, and coronary artery stenosis were
excluded from this study.

Operative technique

Median sternotomy approach with aortic and
bicaval cannulation was used. The transverse
sinus looped separately to facilitate the exposure
of superior wall of LA up to the base of left atrial
appendage. The left atrium was circumferentially
dissected from pulmonary venous vestibule
on the right side to the fossa ovalis along the
Sondergaard’s groove. Superiorly, inferiorly and
laterally the redundant left atrium freed from
any attachments. LA exposed at Sondergaard’s
groove. A circumferential left atrial reduction was
performed internally by excising a triangular area
of redundant tissue between inferior pulmonary
veins and mitral annulus inferiorly. The base of
triangle is between Right inferior pulmonary vein
(RIPV) and behind the inferior vena cava (IVC),
and its apex towards the left inferior pulmonary
vein (LIPV) and posterior mitral annulus extending
up to base of LAA and another triangular area of
redundant tissue between superior pulmonary
veins and Fossa ovalis superiorly. The base of
triangle between RSPV and a point behind the
retracted superior vena cava (SVC) enough to
excise the redundant LA wall superiorly whilst
its apex is between base of LAA adjacent to LIPV.
(Fig. 1) Exposure can be made better with retracting
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Fig. 1: The triangular shaded area with in the dotted line (- - - - - ) shows the line of incision to excise superior and

postero-inferior redundant wall, also (+++++) shows the suture closure of left atrial appendage.
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RVC

Fig. 2: The shaded area within the dotted line (- - - -) shows resection of the redundant tissue between right pulmonary

veins and fossa ovalis, extending down below the IVC.

transverse sinus. The left atrial resection on right
side completed by resecting the redundant tissue
between right pulmonary veins and fossa ovalis,
extending down below the IVC. The base of
LAA excluded by running 4-0 prolene sutures.
(Fig. 2) The gaping triangular resection was
reapproximated internally with running 4-0
polypropylene after replacing the mitral valve
with mechanical valvular prosthesis. For patients
requiring tricuspid valve surgery, right atriotomy
approach was chosen separately.

Study showed 100% outpatient follow up with
no mortality. The data was obtained from them
during their routine follow up at 3 months after
surgery (Table 1).

Statistical study: As the sample size was small we
used mean and mean deviation in our study.

Results

We operated on total 12 patients where number
of female patients (n=10, 83.3%) more than the
male (n=2, 16.67%). 4 out of 12 patients underwent
additional tricuspid valve repair procedure. Mean
CPB time was 192.16 min and cross clamp time was
145.33 min. preoperative LA size was 78.75 mm
(£ 2.79) and postoperative LA size was 40.83 mm
(£ 3.69) which showed size reduction by 48.15%.
At 3 month in the follow up 4 of 12 (33%) patients
showed improvement in LV function and 12 of 12
(100%) patients showed improvement in NYHA
function (Table 2).
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Table 2: Patient demographics

Characteristics

Male n=02 (16.67%)
Female n=10 (83.33%)
MS n=0
MS+MR n=3 (25%)
MS+TR n=1(8.3%)
MR n=2 (16.7%)
MR+TR n=3 (25%)
MS+MR+TR n=3 (25%)
Mean CPB time (min) 192.16
MVR with LARP 191 £38
MVR, TVR with LARP 185+ 35
Mean cross clamp time (min) 145.33
MVR with LARP 148.87 £ 37.62
MVR, TVR with LARP 138.25+19.75
Mean LA diameter(mm)

Preoperative size 78.75+2.79
Postoperative size 40.83 +3.69
Reduction in size (%) 48.15%

LVEF

Improvement
Reduction
No change

NYHA function

v
I
II

Improvement in NYHA function:

n=4 (33.3%)
n=5 (41.67%)
n=3 (25%)

n=1 (8.33%)
n=5 (41.67%)
n=6 (50%)

n=12 (100%)
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Discussion

Many surgical methods have been described in the
literature to reduce the size of LA. We noticed thatin
GLA, the posterior LA wall is very thin and grossly
redundant. With the increase in size it folds under
itself and progresses downwardly, which may
resultinpostero-lateral LV wall compression. Fugita
et al.”’ claimed that in some of the cases of severe
mitral valvular disease and GLA, compression and
bending of the basal portion of the posterior wall
of the left ventricle occurs and is accompanied by
paradoxical movement.

Fujita et al. observed that the strut of the mitral
prosthetic mitral valve leans against the ventricular
septum and the inflow stream of blood gets
directed towards the left ventricular outflow tract
in GLA following mitral valve replacement. Such
observations led them devise the para-annular
plication technique where plication of the posterior
wall done between pulmonary vestibule and mitral
annulus. It reduces the bleeding complications but
cause no loss to the critical tissue mass generating
AF. Isolation of pulmonary isthemus remains
incomplete with this technique. The para annular
semilunar postero-inferior wall plication is a blind
process and may injure mediastinal structures in
situations where the mediastinal structures are
adherent with posterior LA wall. The superior wall
plication cause decompression of the compromised
bronchial airways.

Amongst all excision techniques*?, our
approach is a little deviation from the technique
described by Sinatra et al.'® The circumferential LA
wall excision technique by Adam et al.** included
the LA appendage, we feel that it will expose the
circumflex artery to the risk of injury unnecessarily.
Therefore, we preferred internal endothelial
closure of LAA instead of complete excision and
in an order to achieve complete isolation of the
pulmonary veins we directed our incision line to
the base of LAA. Our technique reduced the LA
size by 48.15% in 12 patients in comparison to 50%
reduction as opined by Adam et al. We have been
able to achieve bronchial decompression in one
patient. The excision and new technique is though
surgically challenging due to prolonged ischemic
time, complication of bleeding from the suture line
of papery thin LA wall, it theoretically isolates the
pulmonary veins completely. It acts as a barrier
to chaotic wavelets and macro-re-entry circuit.
Ovidio et al.® advocated surgical reduction plasty,
where they had experienced 100% restoration of
sinus rhythm at the end of 36 months with surgical

excision. In our study 9 of 12 patients (75%)
achieved sinus rhythm at the end of 3 months. The
recurrence of AF may be related to the size of LA as
revealed in the studies by Wang et al.’>®® Sugiki et
al. introduced Spiral resection of left atrial wall by
superior transseptal approach, but there is always a
possibility of conduction abnormalities.” Lessana et
al. conducted partial autotransplant technique The
advantages included excellent exposure of mitral
valve and significant reduction of left atrium size,
but the disadvantages are: (i) involvement of non
diseased SVC, transaction and reapproximation of
which can produce brain edema (ii) prolongation of
the ischemia time.*

The technique we performed is relatively simple,
avoids extensive suture line. The retraction of SVC
and transverse sinus simultaneously increased the
exposure of superior surface of LA and facilitated
our reach to the base of left atrial appendage.
We did not require any right atrial incision for
reductionplasty. Due to good visualisation of
posterior mediastinal structures the risk of injury is
avoided and abatement of symptoms is imminent.

Conclusion

LA reduction plasty is an effective modality for
treating AF in patients of GLA undergoing mitral
valve surgery. The restoration and maintenance of
sinus rhythm in short term follow up is satisfactory,
however the effectiveness, the risk benefit ratio
of this technique requires further prospective
randomised studies with a long-term follow up.
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