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Introduction: Death and morbidity in pulmonary arterial hypertension are often due to right ventricular 
(RV) failure. Right ventricular failure is frequently associated with co-existing left ventricular (LV) 
dysfunction. However, biventricular fibrosis, remodeling and function during continuously elevated 
right ventricular afterload are poorly described.  
Objective: To study RV and LV regional fibrosis in elevated right ventricular overload and its functional 
implications. 
Methods: Elevated RV afterload was induced by progressive pulmonary artery banding in rabbits (PAB 
group, n=14). Sham operated controls had the same operation without pulmonary artery banding 
(sham group, n=6). 
Results: RV and LV collagen content was increased with PAB compared to sham-operated controls. In 
the LV, increased fibrosis was seen in the free wall and especially at the septum and septal hinge 
points (Table). RV function was worse in PAB; as seen by worsened RV Tau and TAPSE and reduced 
RV longitudinal strain and strain rate (SR). LV myocardial function assessed by longitudinal strain at 
the apical segment and the mean LV longitudinal strain rate were worse in the PAB group compared 
to shams. 
LV ejection fraction, myocardial performance index and conductance catheter parameters were similar 
in PAB vs. shams.  
In the RV these changes were associated with up-regulation of fibrosis signaling via pSMAD3. In both 
the RV and LV protein levels of apoptosis related enzymes (Caspase 3 and 8) were up regulated, 
whereas the fetal gene program showed reduced α-myocyte heavy chain protein levels linked with 
heart failure.  
Conclusions: In increased RV overload, extensive fibrosis is found in all areas of the heart associated 
with up-regulation of protein levels of fibrosis signaling and apoptosis related enzymes. While the right 
ventricular function showed both an overall worsening with increased workload, and local longitudinal 
strain or strain rate in the right and left ventricle deteriorated.    
 
[Median (range)] Sham (n=6) PAB (n=14) p-value
Fibrosis     
RV free wall (%) 10.4 (6.4 to 16) 13.2 (5.4 to 41.7) 0.001
RV hinge point (%) 10.2 (4.8 to 20.6) 13.4 (4.8 to 32.6) 0.0005
Septum (%) 6.1 (3.1 to 8.3) 9.2 (3.2 to 25.8) <0.0001
LV free wall (%) 7.2 (5 to 9.8) 8.4 (3.9 to 21.5) <0.0001
LV hinge point (%) 8 (3.3 to 12.5) 10.4 (4.7 to 27.6) <0.0001
LV Longitudinal Strain/SR    
Mean Strain -11 (-18 to -9) -10 (-15 to -7) 0.287
Mean SR (/second) -2.93 (-5.9 to -1.8) -1.9 (-4.2 to -0.7) <0.0001
RV Longitudinal Strain/SR    
Mean RV Strain -19 (-26 to -13) -9.5 (-19 to -5) 0.009
Mean RV SR (/second) -3.9 (-6.2 to 4.13) -1.7 (-4.1 to -0.8) <0.0001
Conductance      
RV Tau (/second) 7 (4 to 20) 28 (17 to 35) 0.011
LV Tau (/second) 24 (12 to 35) 20 (13 to 49) 0.978
RV Pes (mmHg) 18 (13 to 18) 27 (21 to 34) 0.009
LV Pes (mmHg) 45 (44 to 77) 45 (35 to 74) 0.467
 


