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INTRODUCTION 

Rheumatic Heart disease continues to be a major cardiac problem 

in India, much of Asia, Latin America and Middle East caused by Group 

A � haemolytic streptococcus.  Although the prevalence of rheumatic 

disease among persons in developed nations, such as the US is steadily 

declining, the prevalence is higher in developing nations. In India, for 

example, the prevalence is approximately 100-150 cases per 100 000 

population. 

Mitral stenosis is the predominant lesion in rheumatic heart 

disease. Without surgical relief of stenosis, the natural history of Mitral 

stenosis is poor.  The 10 year survival rate for asymptomatic persons is 

approximately 80%.  10 year survival rate for patients with mild 

symptoms is approximately 60% & the 10 yr survival among patients 

who developed congestive cardiac failure is 15%. 

Various modalities of management for rheumatic Mitral stenosis 

has evolved since Brunton suggested surgical correction of Mitral 

stenosis in 1902.  The options available are closed mitral 

Commissurotomy, open mitral valvotomy, percutaneous trans mitral 

commissurotomy (PTMC) and Mitral valve replacement.  Each procedure 

has its own merits and demerits. 
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A recent long term study showed no advantage for the open Verses 

the closed procedure. But PTMC offers certain distinct advantages over 

surgical commisurotomy.  However, considering the cost of the 

procedure and the expertise needed for PTMC, this procedure may only 

complement and not replace the currently available surgical options. 

In developing countries where widespread use of Cardio 

Pulmonary Bypass is not always practical, closed mitral commissurotomy 

is a safe alternative to open mitral commissurotomy and balloon mitral 

commissurotomy in selected patients with minimal early risk and 

excellent long term results. 
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REVIEW OF ANATOMY & 
PATHOPHYSIOLOGY  

The mitral valvular apparatus is an assembly of complex 

independent elements that constitute a functional entity.  The mitral valve 

apparatus is composed of leaflets, mitral annulus, chordae tendineae, and 

papillary muscles.  The chordae tendineae and papillary muscles form the 

subvalvular apparatus. 

Valvular Tissue: 

Anterior and posterior leaflets, as well as the commissures 

(Postero-medial and antero-lateral) constitute the valuvlar tissue.  They 

are inserted on the entire circumference of the mitral annulus. 

COMMISSURES: 

Commissures are identified using two anatomical landmarks – the 

axis of corresponding papillary muscles and the commissural chordae, 

which has a specific configuration.  Eight millimeters of valvular tissue 

separate the free edge of the commissures from the annulus. 

LEAFLETS: 

The anterior leaflet (aortic leaflet) has a semi circular shape and is 

attached to 2/5th of the annular circumference.  Its free edge does not 

present any indentations.  There is continuity between the anterior leaflet 
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of the mitral valve and the left and non coronary cusps of the aortic valve.  

The anterior leaflet defines an important boundary between the inflow 

and outflow tracts of the left ventricle.   

The posterior leaftlet (mural leaflet) has a quadrangular shape and 

is attached to 3/5th of the annular circumference.  Posterior leaflet height 

is reduced when compared with the anterior leaflet.   However, both 

leaflet have similar surface areas. 

The mitral valve is separated into eight segments. 

Antero lateral and postero medial commissures are two segments.  

Two indentations on the posterior leaflet divide this structure into 3 

anatomically individualized scallops.  The three scallops of the posterior 

leaflet are identified as P1 (anterior scallop) P2 (middle scallop) P3 

(posterior scallop). The three corresponding segments of the anterior 

leaflet are A1 (anterior segment) A2 (middle segment) A3 posterior 

segment. 

This anatomical nomenclature is the basis of segmental valve 

analysis, allowing a precise location of valve pathology. On the atrial 

surface of the leaflets there are two zones, one peripheral smooth zone 

and one central rough zone.  A curved line, called the coaptation line, 
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separates these two areas. The rough zone represents the coaptation 

surface of the valve.  This zone is the insertion site of most of the chordae 

tendineae. 

MITRAL ANNULUS: 

The mitral annulus constitutes the junction between the left 

ventricle and the left atrium, and an insertion site for the leaflets. The 

mitral annulus is attached to the fibrous trigones. The right fibrous trigone 

is a dense junctional area between the mitral, tricuspid and non-coronary 

cusps of the aortic annulus and the membranous septum. The left fibrous 

trigone is situated at the junction of both left fibrous borders of the aortic 

and the mitral valve. 

The mitral annulus is particularly thin at the insertion site of the 

posterior leaflet.  This segment is not attached to any rigid structures, and 

it is this area that annular dilatation occurs predominantly. 

CHORDAE TENDINEAE: 

The Chordae tendineae form the connection between the papillary 

muscles and the leaflets.  They are classified according to the site of 

insertion between the free margin and the base of leaflets. 

Marginal chordae (Primary chordae) are inserted on the free 

margin of the leaflets and function to limit leaflet prolapse. 
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Intermediate chordae (Secondary chordae) are inserted on the 

ventricular surface of the leaflets and relieve the valvular tissue of excess 

tension. 

Basal chordae (Tertiary chordae) are limited to the posterior 

leaflet.  They are attached to the leaflet base and connect it to the mitral 

annulus and the surrounding myocardial tissue. 

PAPILLARY MUSCLES AND LV WALL: 

There are two papillary muscles arising from the area between the 

apical and middle third of the LV wall. The anterolateral is often 

composed of one body and postero-medial is composed of two bodies. 

Each papillary muscle provides chordae to both leaflets. The antero-

lateral papillary muscle is supplied by the left anterior descending and the 

diagonal or a marginal branch of the circumflex artery. 

Left circumflex or right coronary arteries provide the blood supply 

to the postero-medial papillary muscle.  Because of its single system of 

blood supply the postero-medial papillary muscle is most commonly 

affected in ischemic cardiomyopthy. 

ETIO-PATHOGENESIS:  

Rheumatic fever is the predominant cause of mitral valve disease in 

developing countries, and the principal cause of mitral stenosis. Other 
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etiologies are uncommon. Stenosis of the mitral valve occurs after 

multiple attacks of acute rheumatic fever.  Usually, 2 years to many 

decades elapse before mitral stenosis develops. 

More frequently an acute episode of rheumatic fever causes mitral 

regurgitation instead of stenosis.  Pathologically, multiple inflammatory 

foci (Aschoff bodies, ie perivascular mono nuclear infiltrate) develop in 

the endocardium and myocardium.  Also, small vegetations are present 

along the borders of the valves. 

Over time, recurrent episodes of rheumatic fever worsen the insult, 

which typically leads to adhesion of the commissures, thickening and 

shortening of the chordae tendineae, thickening of the valve leaflets, and 

calcium deposition in the valve leaflet and/or the subvalvular apparatus.  

Slowly, the valve apparatus retracts and becomes stenotic and contracted. 

PATHOPHYSIOLOGY: 

Normal mitral valve orifice area is approximately 4-6 cm2. As the 

orifice size decreases, an increasing pressure gradient across the mitral 

valve is required to maintain adequate flow (Bernoulli principle). 

When the valve area is less than 2cm2, patients may be 

asymptomatic at rest. However, moderate exercise or any factors that 
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increase heart rate and cardiac output increase the mitral valve gradient 

and thus pulmonary wedge pressure resulting in exertional dyspnea. 

Severe mitral stenosis occurs with a valve area less than 1cm2 as 

the resting diastolic mitral valve gradient raises above 20 mm Hg. This 

leads to transudation of fluid into the lung interstitium and decreased 

pulmonary compliance with dyspnea at rest or with minimal exertion. 

Hemoptysis may occur because of the rupture of lung venules. The 

raising pressure in the left atrium provokes its dilatation, which 

frequently results in the subsequent increased risk of atrial fibrillation, 

with subsequent left atrial appendage thrombus formation.  

Normally, the mean pulmonary artery pressure is less than 25 mm 

Hg; when it exceeds 30 mm Hg, right ventricular function begins to 

decline. Pulmonary hypertension develops because of (1) backward 

transmission of left atrial pressure, (2) pulmonary arteriolar constriction, 

(3) Interstitial edema, and (4) Organic obliterative  changes in the 

pulmonary vascular bed. These changes in the pulmonary vascular bed 

protect the pulmonary capillaries from the surge of blood passing into the 

capillaries during activity and thus from pulmonary congestion. As 

pulmonary hypertension increases, right ventricular dilation occurs, 

which leads to tricuspid regurgitation. Right ventricular failure leads to 
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elevated jugular venous pressure, liver congestion, ascites, and pedal 

edema. 

Left ventricular end-diastolic pressure and cardiac output are 

normal in persons with isolated mitral stenosis. However, associated 

significant mitral regurgitation, systemic hypertension, aortic stenosis, 

and myocardial infarction can affect left ventricular function and lead to 

decreased cardiac output. 

EPIDEMIOLOGY:- 

The prevalence of rheumatic disease among persons in developed 

nations, such as the United States, is steadily declining. An estimated 1 in 

100, 000 people are affected. 

The prevalence is higher in developing nations. In India, for 

example, the prevalence is approximately 100-150 cases per 100,000 

people. 

MORTALITY/MORBIDITY:  

• The 10-year survival rate for asymptomatic persons is 

approximately 80%. 

• The 10-year survival rate patients with mild symptoms is 

approximately 60%. 
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• The 10-year survival rate among patients who develop 

congestive heart failure is 15%. 

SEX: 

• For reasons not clearly known, mitral stenosis is more 

common in females than in males.  Nearly two thirds of 

patients with mitral stenosis are female. 

AGE: 

• The onset of symptoms usually occurs between the third and 

fourth decade of life. 

CLINICAL FEATURES: 

History: 

• Symptoms of mitral stenosis usually develop in the third or 

fourth decade of life. Nearly half of the patients do not recall 

a history of acute rheumatic fever. 

• The rate of disease progression is faster in patients in 

developing countries and slower in patients in western 

countries. 

• The patient is generally asymptomatic in the early phase of 

the disease. However, factors that increase the heart rate 
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precipitate dyspnea by increasing the gradient between the 

left atrium and the left ventricle. These factors include fever, 

severe anemia, thyrotoxicosis, sexual intercourse, exercise, 

excitement, pregnancy, and paroxysmal tachycardia. 

• As the disease progresses, the patient develops exertional 

dyspnea orthopnea and paroxysmal nocturnal dyspnea, and 

atrial arrhythmia. 

• Nearly 15% of patients develop embolic episodes that are 

usually associated with atrial fibrillation. Rarely, embolic 

episodes have developed in patients with sinus rhythm. 

• Systemic embolization leads to stroke, renal failure, and 

myocardial infarction. 

• Hoarseness can develop from compression of the left 

recurrent laryngeal nerve by an enlarged left atrium against 

the pulmonary artery. Also, compression of bronchi by the 

enlarged left atrium can cause a persistent cough. 

• Hemoptysis may occur and is usually not fatal. It occurs 

because of the rupture of thin, dilated bronchial veins due to 

left atrial hypertension. 
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• Pregnant women with mild mitral stenosis may become 

symptomatic during their second trimester because of the 

increase in blood volume. 

• Some patients present with chest pain, the reason for which 

is not clearly known. Most of the time, Chest pain can be 

related to pulmonary hypertension, coronary embolization or 

coronary atherosclerosis. 

PHYSICAL FINDINGS: 

• Patients may develop pinkish–purple patches (Malar flush) 

on their cheeks, which usually correlates with severe mitral 

stenosis due to poor cardiac output and vasoconstriction. 

• The jugular vein is distended. In patients with sinus rhythm, 

a prominent ‘A’ wave is noted, which reflects increased right 

atrial pressure from pulmonary hypertension and right 

ventricular failure. Prominent ‘V’ wave is noted in patients 

with significant tricuspid regurgitation. 

• The apical impulse may not be felt, especially in cases of 

severe mitral stenosis.  This can be explained by the 

decreased left ventricular filling. However, a right 

ventricular heave can be palpated because the enlarged left 
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atrium displaces the right ventricle anteriorly.  Sometimes, a 

diastolic thrill can be felt at the apex with the patient in the 

left lateral recumbent position. 

• The auscultatory findings characteristic of mitral stenosis are 

a loud first heart sound, an opening snap, and a diastolic 

rumble. 

• The first heart sound is accentuated because of a wide 

closing excursion of the mitral leaflets. The degree of 

loudness of the first heart sound depends on the pliability of 

the mitral valve. The intensity of the heart sound diminishes 

as the valve becomes more fibrotic, calcified, and thickened. 

• The second heart sound is closely split, and the pulmonic 

components is accentuated secondary to pulmonary 

hypertension. The opening snap follows the second heart 

sound. The sudden tensing of the valve leaflets after they 

have completed their opening excursion causes an opening 

snap. In patients with elevated left atrial pressure and hence 

with severe mitral stenosis, the opening snap occurs closer to 

the second heart sound. 
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• The diastolic murmur of mitral stenosis is of low pitch, 

rumbling in character, and best heard at the apex with the 

patient in the left lateral position. It commences after the 

opening snap and the duration of the murmur correlates with 

the severity of the stenosis. It is absent in persons with 

severe disease. The murmur is accentuated by exercise, 

cough, and amyl nitrate, whereas it decreases with rest and 

with Valsalva maneuver. 

• Diastolic murmurs secondary to pulmonary regurgitation and 

aortic regurgitation might be present. 

LAB STUDIES: 

• Perform routine baseline tests such as CBC count, electrolyte 

status, and renal and liver function tests. 

IMAGING STUDIES 

• Chest radiographic findings suggestive of mitral stenosis 

include left atrial enlargement (e.g., double shadow in right 

cardiac silhouette, Straightening of left cardiac border due to 

the large left atrial appendage), prominent pulmonary 

vessels, redistribution of pulmonary vasculature to the upper 
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lobes, mitral valve calcification, and interstitial edema ( 

Kerley A and B lines ). 

• Echocardiography is the most specific and sensitive method 

of diagnosing and quantifying the severity of mitral stenosis. 

Using a transthoracic 2-dimensional echocardiogram, 

Doppler study, and color flow Doppler imaging, the 

anatomic abnormalities of the stenotic valve (i.e., thickening, 

mobility, diastolic doming especially of the anterior leaflet, 

restricted motion usually of the posterior leaflet, 

calcification, involvement of the subvalvular apparatus and 

the characteristic fusion of the commissures  are usually well 

defined. 

• On echocardiography, the mitral valve area can be clearly 

visualized, and the size of the orifice can be precisely 

quantified. Important information about the ventricular and 

atrial chamber sizes, the presence of a left atrial thrombus, 

measurement of transvalvular gradient, and pulmonary 

arterial pressure can also be obtained. 

• With the use of Doppler echocardiography, sufficient 

information can be obtained to develop a therapeutic plan, 
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and, consequently, most patients do not require invasive 

procedures such as cardiac catheterization. 

• Transesophageal echocardiography (TEE) provides quality 

images and is more accurate in the measurement of left atrial 

appendage thrombus. 

ECG 

• In persons with moderate-to-severe mitral stenosis, ECG 

shows signs of left atrial enlargement ( P wave duration in 

lead II >0.12 seconds, P wave axis of +450  to 300 , marked 

terminal negative component to the P wave in V1 [1 mm 

wide and 1 mm deep] and, commonly, atrial fibrillation. The 

mean QRS axis in the frontal plane is greater than 800, and 

an R–to–S ratio of greater than 1 in  V1 indicates the 

presence of right ventricular hypertrophy. As the severity of 

the pulmonary hypertension increases, the mean QRS axis in 

the frontal plane moves towards the right. 

PROCEDURES: 

• Cardiac catheterization was formerly a routine procedure 

used to assess the severity of mitral stenosis. However, the 

accuracy of echo cardiographic finding has resulted in only 
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selective use of catheterization. Cardiac catheterization is 

now indicated in the following situation. 

(1) When a discrepancy exists between clinical and echo 

cardiographic findings 

(2) In patients with associated severe lung disease and 

pulmonary hypertension in whom the contribution that 

mitral stenosis has to their symptoms needs to be 

distinguished. 

(3) In patients in whom left atrial myxoma must be 

excluded 

(4) In men older than 40 years and women older than 50 

years who have risk factors for coronary artery disease 

or a positive stress test result, performing a coronary 

angiogram is useful. 

(5) In patients with angina pectoris or coronary risk 

factors, a preoperative coronary angiogram at the time 

of surgery. 

(6) In patients who underwent mitral valvotomy and 

developed serious symptoms. 
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TREATMENT   

Medical Care    

• The goals of medical treatment are to reduce the recurrence 

of rheumatic fever, provide prophylaxis for infective 

endocarditis, reduce the symptoms of pulmonary congestion 

(e.g., orthopnea, paroxysmal noctural dyspnea), control the 

ventricular rate in patients with atrial fibrillation, and prevent 

thromboembolic complications. 

• Asymptomatic patients with mitral valve  disease must 

receive secondary prophylaxis against beta-hemolytic 

streptococci (Benzathine penicillin G 1.2 million U IM q3-4 

wk) for their lifetime to prevent the recurrence of rheumatic 

fever. They also need to receive prophylaxis for infective 

endocarditis prior to surgical or dental procedures. 

• Initial symptoms of pulmonary congestion are secondary to 

increased left atrial pressure, which can be safely reduced by 

diuretics. Dietary sodium restriction and nitrates that can 

decrease preload can be of additional use. Careful use of 

beta-blockers in patient with a normal sinus rhythm can 

prolong the diastolic filling time and thus decrease left atrial 

pressure. Do not use after load reducers because they can 
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cause hypotension mainly due to the inability to compensate 

through an increase in cardiac output through a stenotic 

valve. 

• Atrial fibrillation is common in mitral stenosis and leads to a 

rapid ventricular rate. An increased ventricular rate in atrial 

fibrillation markedly reduces diastolic filling time and 

increases left atrial pressure. It can be controlled by 

intravenous beta-blocker or calcium channel blocker therapy 

(diltiazem or verapamil). The rate can be controlled long-

term with beta-blockers, calcium channel blockers, or 

digoxin. 

• Recent-onset atrial fibrillation (<6 month) in a patient with 

mild mitral stenosis and normal atrial size can be easily 

converted to a sinus rhythm either pharmacologically or with 

electrical counter shock. For this purpose, anticoagulation 

therapy should be given for at least 3 weeks prior to 

cardioversion or an abbreviated route can be used once the 

patient is anticoagulated. A  TEE can be performed to 

exclude the presence of left atrial thrombus. If no thrombus 

is present, immediate cardioversion can be performed. 
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• Patients who are successfully converted to sinus rhythm 

need to receive long-term anticoagulation and antiarrhythmic 

drugs. 

• Patients who are in sinus rhythm and have systemic 

embolization receive anticoagulation for at least 1 year, and 

patients with atrial fibrillation receive anticoagulation for 

life. 

• Surgical correction of the valve is indicated if embolization 

is recurrent. 
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SURGICAL CARE 

Surgical therapy for mitral stenosis consists of mitral valvotomy, 

which can be either surgical or percutaneous. The surgical approach can 

be through an open or closed technique; however, currently, the latter is 

rarely used and has been replaced by the percutaneous technique. 

Asymtomatic patients with moderate or severe mitral stenosis 

(mitral valve area <1.5 cm2) with a suitable valve should be considered 

for percutaneous valvotomy if the pulmonary pressure is 50 mm Hg and 

above at rest or 60 mm Hg and above with exercise, or pulmonary 

capillary wedge pressure is 25 mm Hg and above with exercise. 

Symptomatic patients with moderate or severe mitral stenosis 

(mitral valve area <1.5 cm2) who have suitable valves are candidates for 

percutaneous valvotomy.  

If percutaneous valvotomy is not an option, patients should be 

referred for surgical repair or mitral valve replacement when they develop 

class III or IV symptoms. 

PERCUTANEOUS BALLOON VALVOTOMY 

• Percutaneous valvotomy is the procedure of  choice for 

patients with uncomplicated mitral stenosis. Patients with 



33 

pliable, mobile, relatively thin, minimally calcified mitral 

leaflets with minimal or no subvavular stenosis are good 

candidates for this procedure. A TEE  should be performed 

prior to valvotomy to clearly define the anatomy. 

• A catheter is directed into the left atrium after transseptal 

puncture, and a balloon is directed across the valve and 

inflated in the orifice. This results in separation of the mitral 

leaflets. The valve size is increased by approximately 2 cm2.    

• Improvement in symptoms is dramatic immediately 

following the procedure. When only a little symptomatic 

improvement occurs, the valvotomy was likely ineffective or 

mitral regurgitation was present. 

• The short-and long-term prognosis are good compared with 

surgical valvuloplasty. Even the long-term prognosis is 

good. Nearly half of all patients who undergo valvotomy 

require reoperation within 10 years. 

• Balloon valvotomy offers certain distinct advantages to 

surgical commissurotomy, which include avoidance of 

thoracotomy, general anesthesia, and blood transfusion. 
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• The major contraindications are the presence of thrombus in 

the left atrium or its appendage and patients with mitral 

regurgitation that is more severe than grade 2. 

• Complications of a balloon mitral valvotomy include 

embolization, mitral regurgitation, ventricular rupture, 

residual atrial septal defect, and death. 

SURGICAL VALVOTOMY 

• Open surgical commissurotomy has no advantages over 

closed commissurotomy. 

• Surgery allows direct visualization of the mitral valve that 

must be repaired or replaced. 

• Using current techniques, even severe regurgitant or stenotic 

valves can be repaired, with good long-term results. Valves 

that are not suitable for repair can be replaced using either 

bioprosthetic or prosthetic valves. 

• With bioprosthetic valves, the patient does not require 

anticoagulation; however, 20-40% of these valves fail within 

10 years, secondary to structural deterioration. 
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• Mechanical valves are placed in young patients who do not 

have any contraindications for anticoagulation, and these 

valves are associated with good long-term durability. 

• Patients who have chronic atrial fibrillation and who 

undergo mitral valve surgery can have simultaneous cox-

maze procedure, which helps to maintain sinus rhythm in up 

80% of the cases during the postoperative period.   
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AIM OF THE STUDY 

 1. To study the epidemiology of Rheumatic mitral valve disease. 

 2. To evaluate the outcome after closed mitral commissurotomy in 

our institution. 

 3. To compare our results with various other reports in the 

literature. 

 4. To compare our results with the results of Percutaneous Trans 

mitral Commissurotomy in our institution. 

 5. To analyse the incidence of various complications following 

closed mitral   commissurotomy. 

6. To get supportive evidence for importance of closed mitral 

commissurotomy in developing countries like India. 
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MATERIALS AND METHODS 

Between Jan2006 to Dec2006, 412 patients with valvular heart 

disease were admitted in the department of CT Surgery, Govt. General 

Hospital, Chennai. Out of 412 patients, 392 patients were with isolated 

mitral valve disease. 

Among 392 patients, 260 patients, fulfilled the criteria for closed 

mitral commissurotomy which included 9 patients with mitral restenosis 

and 1 patient with pregnancy. Patients were selected for CMC based on 

echo cardio graphic findings. Patients with severe mitral stenosis and 

echo cardio graphic score of <8 (Wilkin’s score), raised Pulmonary 

Artery Systolic Pressure and patients with Atrial fibrillation are all 

included. Patients having echo score of >8, LA & LAA clot, moderate 

MR were excluded.  After the operation patients were followed up for six 

months for haemodynamic stability. 

In all cases, the procedure was performed through a standard left 

antero-lateral thoracotomy and closed mitral commissurotomy was done 

through transventricular route using Tubbs dilator. 

During the same period, using the same criteria as for that of CMC, 

72 patients underwent PTMC in our cardiology department using Inoue 
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single balloon technique. Echocardiogram was taken at discharge and at 

6th month, post operatively. 
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Left Antero Lateral  Thoracotomy being done 
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Pericardium being Opened 
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LA appendage purse string being taken 
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LA appendage being opens 
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Rt. index finger introduced into LA and mitral valve being assessed 
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Hegar’s Dilator being introduced through LV Apex 
 

 

Tubbs dilator introduced & Commissurotomy being done 
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LV purse string being tied 

 

LA purse string being tied 
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LA appendage being reinforced 

 

LV being reinforced 
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Pericardium being closed  

 

 

Wound closed with left ICD 
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PTMC 
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OBSERVATIONS & RESULTS 

Table – 1 
Age and  Sex Distribution in CMC Group 

Age Group Female Male % 

10-20 20 16 13.85 

21-30 88 30 45.38 

31-40 53 21 28.46 

41-50 17 10 10.38 

51-80 5 1 2.3 

Total 183 77  

Age of the patients ranged from 10-60 Years. 

70.38% of the patients are females. 

Most Common age of presentation for surgery is in  the 3rd decade 

of life. 

The youngest age at which CMC was done is 10 years, the oldest is 

60 yrs. 

CLINICAL PRESENTATION:   

Table – 2 
NYHA Functional Class 
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NYHA 
Functional 

Class 
Female Male % 

II 38 25 24.2% 

III 131 40 65.7% 

IV 14 12 10% 

66% of Patients presented with NYHA functional Class III. 

24% of patients were in NYHA Class II 

10% of patients presented with class IV symptoms. 
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Table – 3 
Incidence of Atrial Fibrillation 

Age Group Female Male % 

10-20 - - - 

21-30 9 7 13.56 

31-40 16 9 33.78 

41-50 7 5 44.44 

51-60 1 - 16.67 

Total 33 21  

Overall  incidence of Atrial fibrillation  is 20.76% 

Incidence of Atrial fibrillation increases with age and is more 

common in 4th decade. 
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Table – 4 
Echo cardio graphic findings 

Post Operative 
 

 
Pre - Operative At 

Discharge At 6 months 

MVO (cm2) 0.76 1.84 1.84 

Mean Transmitral 
Gradient (mmHg) 19.25 10.9 10.9 

Mean PA Systolic 
Pressure (mmHg) 52.27 30.42 29.6 

Pre operative Mitral valve orifice ranged from 0.6 to 1 cm2 

(Average 0.76cm2), Mean Transmitral Gradient ranged from 16–26 mm 

Hg  (Average 19.25mm Hg.) and pulmonary artery systolic pressure 

ranged from 30 – 110 mm Hg. (Average 52.27 mm Hg.) 

At discharge Mitral valve orifice ranged from 1.5cm2 to 2.2cm2 

(Average 1.84cm2) Mean Transmitral Gradient is 10.9mm Hg. (Range 8-

13mmHg.), 

And Pulmonary artery systolic pressure is 30.42 mm Hg, (range 

20-40 mm Hg) 

At six months follow-up the improved haemodynamics were 

maintained. No restenosis was noted. 
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Table – 5 
Complications Following CMC 

 No. of Cases % 

Stroke 2 0.77% 

Peripheral embolism  1 0.38 % 

LA tear 2 0.77% 

LV tear 1 0.38% 

Severe MR - - 

Hospital Death  2 0.77% 

There were 2 Hospitals deaths in this study (0.77%)  which was 

less than that of reported incidence. 

LA tear occurred in 2 cases.  One required CPB to repair the defect 

of the other case was repaired without CPB. 

Stroke occurred in 2 cases but in one case recovered partially. 

No severe MR following CMC was reported in this study. 
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Table – 6 
Comparative study of haemodynamics & complications of CMC with 

the reports of various authors. 

 Turi et  al 
(4) 

Abdul Malik  
et al (6) 

Ergin Eren  
et al (5) 

Present 
study 

Post op. 
MVO (cm2) 

1.6�0.7cm2 1.6 � 0.7 cm2  1.84 cm2 

Mean MV 
gradient 

9.4�4.2mm 
Hg 

9.4�4.2mm Hg  10.9 mm 
Hg 

PA systolic 
Pressure 

 40 mm Hg.  30.42 mm 
Hg 

Hospital 
death 

  1.36 % 0.77 % 

Stroke   0.68 % 0.77 % 

Peripheral 
embolism 

  0.31 % 0.38 % 

Severe MR   0.11% - 
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Table – 7 
Age & Sex Distribution in PTMC Group 

Age Group Female Male % 

10 – 20 6 11 23.6 

21 – 30 22 7 40.3 

31 – 40 9 6 20.8 

41 – 50 5 - 6.9 

51 – 60 5 1 8.3 

Total 47 25  

 

Table – 8 
Echo Cardio graphic findings in PTMC Group 

 Before PTMC After PTMC At 6 months 

MVO (cm2) 0.74 1.7 1.69 

Mean MV 

Gradient 

15.96 11.26 11.26 

PASP  37.81 mm Hg 26.48 mm Hg 26.48 mm Hg 

PASP (Pulmonary Artery Systolic Pressure) 
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Table – 9 
Complications following PTMC 

 No.of Cases % 

Failed attempts 8 11.11 % 

Severe MR - - 

LA tear 1 1.38% 

Death - - 

Embolic events - - 

There were 8 failed attempts (11.11%) In these patients 

cardiologist were not able to do the trans septal catheterization.   

LA tear occurred in one case leading to cardiac tamponade.  This 

patient was shifted to CT theatre and repaired with CPB support. 

There were no deaths or severe MR. 
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Table – 10 
Comparison of results of CMC and PTMC 

 PTMC CMC 

MVO 1.7 cm2 1.84cm2 

Mean MV Gradient 11.26 mm Hg 10.9 mm Hg 

PASP 26.48 mm Hg 30.42 mm Hg 

Failed attempts 8 (11.11%) Nil 

Severe MR Nil Nil 

LA tear 1 (1.38%) 2 (0.77%) 

LV tear Nil 1 (0.38%) 

Embolic Episodes Nil 3 (1.15%) 

Death Nil 1 (0.38%) 

PTMC and CMC result in comparable haemodynamic 

improvements.   

There were no failures in CMC group. 

In both groups no severe MR occurred. 
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DISCUSSION 

Rheumatic mitral stenosis continues to be a major cardiac problem 

in India,  much of Asia, Latin America and the Middle East countries. 

Surgical closed mitral commissurotomy for relief of mitral stenosis was 

first attempted in 1923(1) and was reported successful beginning in the 

1940s.  Although controversy as to the comparative benefits of open and 

closed surgical commissurotomy continues, currently both procedures are 

commonly performed in our country. Replacement of the valve remains 

the logical treatment in patients with heavily calcified and fibrosed valves 

and in those where stenosis co-exists with significant regurgitation. 

The efficacy of closed mitral commissurotomy has been well 

proved and its excellent palliative effects has been adequately 

documented.  With the advent of CPB many cardiac centres have elected 

to perform the open operation and their change in practice has led to an 

on going controversy regarding the relative merits of the two techniques. 

 

Although there have been prior reports (1) of better results with 

surgical open commissurotomy  than with closed commissurotomy, a 

recent long term study (2) showed no advantage for the open Vs the 

closed procedure .  Hickey et al (2) demonstrate that 5, 10 & 20 years 
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survival rates after surgical commissurotomy were 95%, 87%, & 53%, 

respectively.  Importantly the technique (Open Vs Closed) used for 

commissurotomy was not a risk factor for diminished survival, 

requirement of a second mitral commissurotomy or subsequent mitral 

valve replacement, occurrence of thrombo embolism or long term poor 

functional status This  recent report carries  extremely important message 

for us in India that in skilled and experienced centres and appropriate 

patient there is no advantage to open commissurotomy over closed 

commissurotomy. 

In fact, Stanley John (3) a strong proponent of closed mitral 

commissurotomy from Christian medical college, Vellore reported short 

and long term results in 3748 pts.  He found good long term outcome 

after closed operation.  The 24 years survival rate was 84% and 

thromboembolism and restenosis rates ranges from 0.03% to 0.16% per 

year and 0.24% to 1.14% per year, respectively. 

Inoue (7) from Japan created history in 1982 when he explored the 

use of a balloon catheter for the treatment of mitral stenosis. During the 

ensuing years several techniques(8),(9) and technical modification(8) 

evolved. By march 1992 considerable experience has been generated with 

the use of double balloon and Inoue’s single balloon technique all over 

the world.  From several large series (10)(11)(12)(13) it is obvious that 
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balloon valvotomy is a safe and effective non- operative treatment for a 

wide range of patients with mitral stenosis. Inoue balloon may emerge as 

the technique of choice because of ease of performance leading to 

reduction in procedure and fluoroscopy time. 

Cross sectional echo cardiography studies have confirmed that 

balloon valvotomy increases the area of the mitral valve  by producing 

commissural separation, a mechanism akin to surgical commissurotomy  

Successful balloon valvotomy results in immediate reduction in LA 

pressure and in cardiac output and mitral valve area.  Pulmonary arterial 

pressure and calculated PVR fall to a lower steady state in 6–24 Hrs.   

Virtually identical  findings after successful surgical mitral 

commisurotomy. Detailed analysis reveals that balloon valvotomy 

produces on average a doubling of valve area, marked increase in 

functional class that has been documented on objective exercise testing, 

and improvement in MVA and functional class that is maintained for upto 

3 yrs. 

The major contraindications for BMV are presence of fresh clots in 

the LA or its appendage and also more than Grade II mitral regurgitation. 

The results of balloon therapy, like those of surgical closed 

commissurotomy are greatly influenced by the characteristics of the valve 
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and its supporting structures. In order to predict the results of the 

procedure echo cardiographic scoring systems have been developed to 

evaluate, mitral value leaflet mobility, leaflet thickness, subvalvular 

thickening and calcification (Wilkins score).  The best result of balloon 

valvotomy are in patients with pliable valves (13).  Patients with 

semipliable valve have variable results and should be selected carefully. 

Technically, BMV is a difficult procedure and demands 

considerable expertise in trans septal catheterization as well as in balloon 

dilatation.  The morbidity and mortality with this procedure are 

significantly related to the learning phase.  It is ironic that in our country 

only a few interventional cardiologists perform this procedure. The 

procedure mortality is <1% in most experienced centres. 

Cardiac tamponade related to transeptal catheterization remains a 

feared complication. 

Systemic embolisation including stroke and ventricular rupture can 

occur rarely. 

The incidence of residual ASD after balloon commissurotomy is in 

the range of 10-20% and resolves in most cases during follow up.  Minor 

increase in MR. is common (20-46%) after both balloon valvotomy and 
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closed surgical commissurotomy. However, severe MR is a less frequent 

complication (12)(4). 

Given a choice, what should one choose – balloon, closed or an 

open commissurotomy?  In our country, mitral stenosis is endemic and 

facilities for open heart surgery are limited. Open mitral commissurotomy 

requires CPB, is expensive and carries a morbidity and mortality clearly 

in excess of closed surgery or balloon procedure. Hence OMV should be 

restricted to 2 categories.  The first group includes patients who have 

clots in the LA and the second consists of patients with valves having 

immobile  leaflets or considerable chordal thickening .  Kirklin (14) 

points out that an open surgical technique is preferable in this groups not 

only because of   more favourable outcome but also  with an  open 

technique, valve replacement can be performed at that time should the 

morphology of the mitral valve be more unfavourable than expected. 

What should be the procedure of choice in an institution in India 

where both balloon and closed mitral valvoltomy can be performed with 

low risk of untoward events related to the procedure itself? 

The answer is not a straightforward one but favors percutaneous 

balloon valvotomy.  As mentioned above, balloon valvotomy has several 

advantages.  (avoids thoracotomy, general anaesthesia, blood transfusion, 
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reduces hospital stay etc., and in addition produces better (15) or at least 

as favourable hemodynamic results as closed mitral commissurotomy (4). 

Balloon therapy is distinctly superior to closed mitral commissurotomy in 

patients with high surgical risk, (e.g. Severe PHT, associated. Cor 

pulmonale, poor left ventricular ejection fraction, class IV symptoms) 

where the post procedure period is very smooth.  The most important 

barrier to the popularity of balloon therapy is the cost of the equipment.  

In a public hospital like ours closed mitral commissurotomy can be 

performed for Rs.2000 per procedure.  A cost analysis by Turi et al (4) 

revealed that balloon commissurotomy may substantially exceed the cost 

of surgical commissurotomy in developing countries, where as it may 

represent a significant saving in industrialized nations. 

In our society, balloon therapy has a special place in unmarried 

females where operative scar is considered a social handicap.  BMV is 

also preferable in patients with restenosis with favourable anatomy, and 

in patients with high surgical risk due to severe PHT or associated disease 

(16).  Preliminary data show that balloon may be preferable to surgery 

even in pregnant patients with mitral stenosis. 

Despite the extremely favourable results of BMV, this procedure 

only complement and not replace the currently available surgical options. 
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CONCLUSION 

 1. The Commonest cause for mitral stenosis is rheumatic. 

 2. Females are more commonly affected than males (70%). 

 3. Mitral valve is the commonly affected valve in the rheumatic 

valvular heart disease. 

 4. Most common age of presentation for surgery is in the 3rd 

decade of life. 

 5. Most patients presented with NYHA class III symptoms. 

 6. Overall incidence of atrial fibrillation is 21% and the incidence 

of atrial fibrillation increases with age. 

 7. Complications following CMC is very minimal and is 

comparable to any other results reported in literature. 

 8. PTMC provided somewhat lesser MVO and haemodynamics 

than CMC. 

 9. Though there was no major complications following PTMC, 

number of failed  attempts were relatively high. 
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10. Considering the cost of the procedure, the expertise needed and 

case load, CMC is a safe alternative to OMV and PTMC in 

selected patients with minimal early risk and excellent long 

term outcome. 
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