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Hybrid palliation allows the hypoplastic left ventricle for a chance of biventricular repair: echo-
surveillance on left heart growth 
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Objectives. We aimed to describe the growth potential of the left ventricle (LV) in patients with 
borderline hypoplastic left heart, excluding aortic atresia, who underwent hybrid palliation with 
pulmonary arteries banding and ductal stenting.  
Methods. 43 patients (25 males; mean weight 3 Kg), born with hypoplastic LV underwent hybrid 
palliation at 3,6 days between October 2011 and November 2014. We focused our attention on 16 
patients with intermediate features. We excluded mitral atresia or stenosis and aortic atresia, in which 
left heart structures are not expected to grow, and interrupted aortic arch with ventricular septal defect 
since LV is usually suitable for biventricular repair. The intermediate group included patients with 
mitral stenosis/aortic stenosis and right unbalanced atrioventricular septal defect, with severely 
underdeveloped LV (LV mass z-score <2). After interstage (mean of 4 months) 5 patients (group 1) 
underwent single ventricle staged palliation, 8 patients (group 2) had biventricular repair and 3 patients 
(group 3) died. Two-dimensional echocardiograms were retrospectively reviewed, comparing 
examinations at birth and after interstage. Aortic annulus and root z-scores, indexed aortic root 
diameter, LV long-axis to heart long-axis ratio (LAR), mitral valve (MV) annulus z-score, indexed and 
z-score LV mass, LV end-diastolic and end-systolic indexed volumes are reported in Table 1. Group 1 
was compared to Group 2 at birth and after interstage, using a Mann-Whitney Test. 
Results. MV annulus, LV mass and volumes were critically small in both groups at birth. After 
interstage a significant growth of LV mass and volumes from pre- to post-hybrid procedure was 
evident only in group 2. Conversely, parameters like aortic annulus, aortic root and LAR were smaller 
in group 1 than in group 2 at birth and could be useful in predicting which patient will probably end up 
in biventricular group. 
Conclusions. The goal in the treatment of borderline hypoplastic LV is to postpone the decision for 
surgical repair until the time the LV has fully expressed its growth potential: then, many more 
biventricular repairs will be reached than at the time of first evaluation. Echocardiography provides 
good quantitative analysis for a tight surveillance on LV growth. 
   

   Table 1 

Parameter Group1 
at birth 

Group2 
at birth 

P 
value 

Group 1 
interstage 

Group2 
Interstage 

P 
value 

Aortic annulus Z -5.47 -3.49 0.071 -3.52 -2.17 0.169
Aortic root Z -5.13 -3.31 0.053 -3.28 -1.65 0.06 
Ind aortic Root (mm/m2) 2.76 3.33 0.071 2.61 3.31 0.041
LAR 0.67 0.79 0.054 0.73 0.85 0.032
MV annulus Z -4.21 -4.13 0.880 -3.81 -2.57 0.132
LV mass Z -5.58 -4.89 0.271 -5.10 -2.48 0.032
Ind LV mass (g/m2) 20.20 24.00 0.260 29.00 45.38 0.068
Ind End Diastolic Volume (ml/m2) 7.44 10.08 0.168 11.94 25.69 0.034
Ind End Systolic Volume (ml/m2) 4.00 3.96 0.970 5.20 11.78 0.023


