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Abstract: 

Left atrial enlargement has significant clinical effects over cardiovascular outcomes of patients undergoing cardiovascular 

surgeries. Massive enlargement of the left atrium can develop in patients with long

Surgical reduction has been recommended since the early days of cardiac surgery but has not been generally adopted. 

study showed that the preoperative rhythm in patients with mitral valve disease strongly determines the postoperative 

rhythm. The results in perioperative and follow up period showed that, chronic AF is associated with persisting AF after 

mitral valve surgery. The aetiology and type of mitral valve disease were not found to be risk factors for postoperative AF. 

Though, mitral valvular surgery with AF surgery primarily aims to improve morbidity after mitral valve surgery the ligation 

of LAA dose not show to revert AF or maintain the sinus rhythm in patients with chronic Atrial Fibrillation. As such other 

methods of atrial electrical remodelling needs to be applied and studied in greater details in patients with chronic atrial 

fibrillation. 
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Introduction: 

Left atrial enlargement has significant 

cardiovascular surgeries. Massive enlargement of the left atrium can develop in patients with long

severe mitral regurgitation. Surgical reduction has been recommended since the early days of cardiac surgery 

but has not been generally adopted 

rare are left ventricular failure, chronic atrial fibrillation, and left

and ventricular septal defects (1). 

Patients with giant LA and LA appendage 

fibrillation. These patient present with respiratory and cardiovascular complications. Atrial fibrillations may also 

lead to atrial thrombus formation 

increase in diameter of left atrial chamber was associated with an increased risk of stroke and sudden death
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Massive enlargement of the left atrium can develop in patients with long-standing severe mitral regurgitation

Surgical reduction has been recommended since the early days of cardiac surgery but has not been generally adopted. 

study showed that the preoperative rhythm in patients with mitral valve disease strongly determines the postoperative 

lts in perioperative and follow up period showed that, chronic AF is associated with persisting AF after 

mitral valve surgery. The aetiology and type of mitral valve disease were not found to be risk factors for postoperative AF. 

rgery with AF surgery primarily aims to improve morbidity after mitral valve surgery the ligation 

of LAA dose not show to revert AF or maintain the sinus rhythm in patients with chronic Atrial Fibrillation. As such other 

lling needs to be applied and studied in greater details in patients with chronic atrial 

LVF  

Left atrial enlargement has significant clinical effects over cardiovascular outcomes of patient

Massive enlargement of the left atrium can develop in patients with long

severe mitral regurgitation. Surgical reduction has been recommended since the early days of cardiac surgery 
 (1). Other conditions which may also lead to left atrial enlargement although 

left ventricular failure, chronic atrial fibrillation, and left-to-right shunts such as patent ductus arteriosus 

and LA appendage with long standing mitral valve disease are usually associated atrial 

fibrillation. These patient present with respiratory and cardiovascular complications. Atrial fibrillations may also 

 (2). The Framingham study suggested that atrial fibrillation along with 

left atrial chamber was associated with an increased risk of stroke and sudden death
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Surgical reduction has been recommended since the early days of cardiac surgery but has not been generally adopted. Our 

study showed that the preoperative rhythm in patients with mitral valve disease strongly determines the postoperative 

lts in perioperative and follow up period showed that, chronic AF is associated with persisting AF after 

mitral valve surgery. The aetiology and type of mitral valve disease were not found to be risk factors for postoperative AF. 

rgery with AF surgery primarily aims to improve morbidity after mitral valve surgery the ligation 

of LAA dose not show to revert AF or maintain the sinus rhythm in patients with chronic Atrial Fibrillation. As such other 

lling needs to be applied and studied in greater details in patients with chronic atrial 

of patients undergoing 

Massive enlargement of the left atrium can develop in patients with long-standing 

severe mitral regurgitation. Surgical reduction has been recommended since the early days of cardiac surgery 

which may also lead to left atrial enlargement although 

right shunts such as patent ductus arteriosus 

with long standing mitral valve disease are usually associated atrial 

fibrillation. These patient present with respiratory and cardiovascular complications. Atrial fibrillations may also 

atrial fibrillation along with an 

left atrial chamber was associated with an increased risk of stroke and sudden death (4). 
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Currently, there is no consensus regarding the management of Giant LA during mitral valve surgery. Most 

surgeons fix the mitral valve, and do little to an oversized left atrium or the left atrial appendage. Others occlude 

the left atrial appendage (4,5).  

LA Appendage has always been defined as a trivial portion of LA but recent advanced imaging modalities 

demonstrated that LA Appendage is a separate structure from LA with distinctive structural, hormonal, and 

electrophysiological properties. Atrial fibrillation is characterized by a progressive remodelling process of atrial 

myocardium. Other suggested mechanisms can be atrial fibrosis, tachycardia induced cardiomyopathy, cytosolic 

calcium alterations and atrial hibernation (7). In 1995 Ernst and et al. studied the morphological characteristics of 

LA Appendages of 198 cases post-mortem and compared the LA appendage morphology and the ECG of those 

cases. They found that those patients with AF had significantly larger volumes of LA Appendage as compared 

to patients with sinus rhythm (6). In another study Syagi G and et al. found similar findings when they observed 

51 cases with mitral stenosis (29 with sinus rhythm versus 22 with AF) were evaluated. They found that LA 

Appendage maximal and minimal area were significantly larger in patients with AF compared to patients with 

sinus rhythm (7). 

Material and Methods: 

Between January 2019 to December 2019 53 patients with mitral valve disease and giant LA and atrial 

fibrillation, who underwent the Mitral Valve surgery, were retrospectively reviewed. A giant LA was defined as 

having a left atrium antero-posterior dimension, larger than 65 mm on trans thoracic echocardiography. Among 

these, 23 patients received mitral valve surgery had LA appendage ligation while the other 23 patients received 

no additional procedure for LA appendage. The decision to perform LA appendage ligation was influenced by 

the presence of LA clot in preoperative evaluation or as an intraoperative technique. However, patients who had 

other co morbidities like elderly over 70 years older, patients with LV dysfunction or severe co-morbidity and 

other associated cardiovascular disease like CAD or multiple valve involvement were not included in this study. 

The final decision was made by the attending surgeon’s discretion. 

Operative techniques 

After a median sternotomy, patients were placed on a standard cardiopulmonary bypass (CPB) with bicaval 

cannulation and cooled to 32 °C. standard Aorto-Cavoatrial cannulation Cardiac arrest was induced with blood 

cardioplegic solution through aortic root cardioplegia cannula.  A standard left atriotomy was made parallel to 

the Sondergaard's groove. Left atrium and appendage are examined for clot formation. Any clot, if present, was 

removed and internal ligation of appendage was done using circumferential continuous prolene suture. 

Thereafter, MV surgery was performed. The LA was then closed with 4-0 prolene continuous sutures. Electrical 

cardioversion of a non-sinus rhythm while coming off bypass was attempted. The remaining surgery were 

performed as per the usual standards. 

Postoperative protocol 

Anticoagulation therapy was started on the day after the surgery, upon confirmation of cessation of bleeding. 

Patients were put on continuous ECG monitoring in post op period for monitoring rhythm. Follow-up 

electrocardiograms (ECGs) after discharge were performed at 1st, 3rd and 6th month follow up visit in the 

outpatient clinic. 
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Results:  

Preoperative profile: 

Preoperative baseline profiles of the patients are listed on Table 1. (8) All patients included in this study had 

rheumatic aetiology. All patients included presented with either persistent AF or longstanding persistent AF. 

Most of the preoperative characteristics in the two groups did not significantly differ except for the presence of 

LA clot which was the prerequisite for LA appendage ligation. 

 

Table 1: Preoperative profile 

Characteristics  Total cohort 

(n=53) 

LA ligation 

(n=25) 

Non ligated 

(n=28) 

P-value 

Age (years) 37.86 ± 2.36 38.52 ± 3.45 37.28 ± 3.22 0.35 

Rheumatic origin 52 25 27 1 

Mitral valve disease(n=53) 0.46 

MR 18 7 11  

MS 15 9 6  

MSR 20 9 11  

AF duration (years) 7.05 ± 0.71 8.28 ± 0.89 5.96 ± 0.92 0.03 

LA dimension 77±7 78 ± 9 77 ± 6 0.42 

Severe PHT 14 3 11 >0.99 

 

Operative characteristics: 

Mitral valve replacement was done in all 53 patients. There was no difference in intraoperative protocol among 

ligation and non-ligation group except for LA clot removal and thorough wash of la and lv cavity done for 

ligation group. Aortic cross clamp (ACC) and CPB times were similar in ligation group than non-ligation 

groups. 

Postoperative results: 

Table 2 shows the summary of postoperative results. In-hospital mortality occurred in 3 (5.7%) patients. The 

causes of deaths were right heart failure in 2 patients, biventricular failure in 1 patient. With respect to rates of 

mortality and morbidity, there were no significant differences found between the two study groups. 

 

Table 2: Postoperative results 

Characteristics  Total cohort(n=53) LA Ligation(n=25) Non-LA Ligation(n=28) P – value  

In hospital mortality 3 1 2 >0.99 

Postoperative bleeding 5 3 2 0.65 

Low cardiac output 3 2 1 0.596 

Prolonged ventilation 12 7 5 0.378 

Wound complication 1 1 0 >0.99 

Sinus rhythm (preserved) 23 13 10 0.341 

Persistent AF 30 13 17 0.522 
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Follow up results: 

The follow-up results are listed on Table 3. During the follow-up period, late death occurred in 7 (13.4%) 

patients without a significant inter-group difference. Patients with a mechanical valve and AF-recurred patients 

needed anticoagulation. In terms of warfarin-related complications and thrombo-embolism, there was no 

difference between the two groups. In patients with persistent AF during follow up 24 patients still had AF with 

controlled ventricular rhythm with no significant difference between two groups. 

 

Table 3: Follow up results 

Characteristics  Total cohort(n=53) LA Ligation(n=25) Non-LA Ligation(n=28) P – value  

Late mortality 7 3 4 >0.99 

Warfarin complications 12 5 7 0.74 

Thromboembolism  1 0 1 >0.99 

Persistent AF 24 13 11 0.353 

 

Discussion: 

LA enlargement and associated development of Atrial fibrillation remains a major source of morbidity in 

patients of mitral valve replacements. Although a variety of methods have been described for the same most 

surgeons avoid any procedures directed specifically towards LA volume and Atrial Fibrillation (1). In our study 

we attempted to measure effect of one such method in alleviating Atrial Fibrillation (AF) and subsequently 

reducing associated morbidity. 

An increased left atrial size and rheumatic heart disease causing mitral valve pathology are frequently associated 

with preoperative chronic AF (1,3). It has also been observed in several studies that chronic AF more frequently 

occurs in patients with rheumatic heart disease than in other aetiologies (3). We in our study included patient 

with pre-operative AF with and without LA clot in an attempt to understand effect of LAA ligation on AF 

Sinus rhythm after successful electric cardioversion intraoperatively helps for both atrioventricular synchrony 

and active diastolic ventricular filling. When preserved, a sinus rhythm after mitral valve surgery promotes 

survival by of prevention from tachycardia-related cardiomyopathy due to uncontrolled AF (9). In our 

observation post mitral valve surgery there was preserved sinus rhythm in 23 patients while in 30 patient 

rhythms reverted back to AF. However, ligation of LAA did not provided any additional advantage in 

preserving the sinus rhythm statistically (p – value = 0.34).   

In our experience the preservation of sinus rhythm or reverting to AF in post-operative patients remain 

unpredictable at best. All patients in post-operative period were given rate controlling drugs either to preserve 

the sinus rhythm or to mitigated the effect of chronic AF causing tachycardia induced cardiomyopathy. The 

follow up results show a statistically non-significant effect of LAA ligation on the preservation of sinus rhythm 

and controlling of AF. 

Conclusion: 

Our study showed that the preoperative rhythm in patients with mitral valve disease strongly determines the 

postoperative rhythm. The results in perioperative and follow up period showed that, chronic AF is associated 

with persisting AF after mitral valve surgery. The aetiology and type of mitral valve disease were not found to 

be risk factors for postoperative AF. Though, mitral valvular surgery with AF surgery primarily aims to improve  



Indian Journal of Basic and Applied Medical Research; March 2020: Vol.
DOI: 10.36848/IJBAMR/2020/12215.514

www.ijbamr.com   P ISSN: 2250

 

 

morbidity after mitral valve surgery the ligation of LAA dose not show

rhythm in patients with chronic Atrial 

to be applied and studied in greater details 
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