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Introduction
Mitral valve replacement in infant is very challenging not only 

because of technical point of view but also poor short and long term 
outcome. It is done in case of dysplastic mitral valve and failed mitral 
valve repair. Technical difficulty is due to small annulus size, non-
availability of small prosthetic valve [1]. There are so many important 
structures around mitral annulus like left circumflex artery, coronary 
sinus, no coronary and left coronary sinus of aortic valve and bundle of 
his so annular enlargement like aortic annulus is difficult. Due to thin 
vascular system chances of anticoagulant induced bleeding is more. Re-
intervention is needed due to somatic growth [2].

Surgical Techniques and Challenges
Mitral valve replacement is needed in cardiomyopathy with severe 

mitral regurgitation and preserved ejection fraction, failed mitral 
valve repair, replacement of a mitral prosthesis, hemolysis following 
mitral valve repair, severe atrioventricular valve regurgitation in single 
ventricle.

 Following standard sternototomy and Aorto-bicaval cannulation 
mitral valve can be approached trans septal or trans left atrium. Mitral 
valve should be inspected. In case of dysplastic or atrophic leaflet, 
small chordate, direct attachment between leaflet and papillary muscle 
primary mitral valve replacement is preferred. Though re-repair should 
be attempted some center prefers mitral valve replacement after single 
repair. Prosthesis can be placed in annular or supra-annular position. 
In case of supra-annular replacement valve may be tilted anteriorly 
or posteriorly for appropriate positioning. As annulus is small whole 
mitral valve leaflet, chordate and papillary muscle is excised to prevent 
postoperative gradient. Large prosthesis should be avoided to prevent 
complete heart block due to injury in bundle of his. Para valvular leak 
is prevented with pledgeted suture but there is more chance of pannus 
formation [3].

 In case of supra-annular replacement valve is placed in ss between 
mitral annulus and inferior right and left pulmonary vein. Care should 
be taken to prevent pulmonary vein orifice obstruction and anteriorly 
suture is taken in atrial septum. Pledgeted everting horizontal suture 
is used. Position of the valve should be above coronary sinus level to 
prevent injury to bundle of his [4].

For enlargement of the annulus incision is given in aorta and 
incision is extended between non and right coronary cusp. Triangular 
pericardial patch is sutured to the valve and apex of the pericardium 

is sutured to commissure between none and right coronary cusp to 
prevent aortic regurgitation [5].

 Melody valve is commonly used in pulmonary position but 
it can be used in mitral position in infant because of its small size. 
And after growing of the child it can be extracted percutaneously. 
In infant proximal and distal crown of the valve should be trimmed 
and pericardial strip is attached to stent which is fixed to the vein 
wall. Balloon catheter is inserted into compressed valve and size of 
the balloon is determined according to annulus size determined on 
preoperative echocardiography. Valve is fixed to posterior ventricular 
wall to prevent left ventricular outflow tract obstruction [6].

As per case report by Bellaing et al pulmonary autograft was used 
in mitral position. Pulmonary end of the autograft was sutured to the 
mitral annulus and infundibular end of the autograft was sutured to left 
atrial wall after reinforcement with pericardium [7]

 Cylindrical valve is made of 2 layer extracellular matrix. After 
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Abstract
Mitral valve replacement is difficult due to small annulus size, non-availability of small valve, growth of the child, 

poor early and long term result and reoperation, side effect of anticoagulant. Mitral annulus can be enlarged and 
there are so many small size valve available like melody valve, cylindrical valve and ROSS procedure. Redo MVR is 
more common due to annular growth with functional stenosis.
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Figure 1: Mitral valve replacement in supra annular position A: Pulmonary vein 
orifice; B: Mitral annulus.

(Figures 1-5).
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echocardiographic assessment of the mitral annulus valve is made 
with size approximately 4 mm larger than annular size to reduce purse 
string effect and annulus is strengthened with second layer and other 
end is sutured with the papillary muscle with CV 5 PTFE suture [8].

Outcome
Poor outcome after mitral valve replacement is due to small 

annulus, bleeding due to anticoagulation. As per study by Mater K et 
al out of the 12 patients in the cohort in hospital mortality was  0%.In 
mean follow up duration(6.2+-4.4 years) survival rates was 100% and 
27.3 % patient underwent redo MVR and 18.2% patients underwent 
surgical intervention due to left ventricular outflow obstruction and 
13.6% patients needed permanent pacemaker placement [2]. Redo 
MVR is more common due to somatic growth followed by functional 
stenosis and left ventricular outflow tract obstruction and complete 
heart block is due to large prosthesis. In the study by Geoffrion TR 
et al. in hospital mortality was 66.66% (2 out of the 3 patients) and 
one survived patient underwent redo MVR after 6 years [9]. Eltayeb 
OM et al. described no operative mortality in their cohort of 7 patients. 
Permanent pacemaker implantation was done in 2 (28.57%) patients 
and 57.14% of the patients underwent redo MVR [3]. In the series of 
2 patients by  Pollock JC et al in hospital and late mortality were 0%, 
50% consecutively [10]. In supra annular position of the mitral valve 
left atrial volume and compliance is decreased and ventricularised 
left atrial volume increased and this condition is associated with low 
cardiac output and pulmonary venous hypertension [11].

Conclusion
Infant MVR can be done with accepted in hospital mortality and 

there are so many new small size valves are available. Though long 
term outcome is not good due to more incidence of redo MVR due to 
somatic growth of the child.
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Figure 2: Mitral annular enlargement technique A: Anterior mitral annulus; B: 
Posterior mitral annulus.

Figure 3: ATS 16 valve in mitral position.

Figure 4: Melody valve in mitral position.

Figure 5: Cylindrical valve.
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