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LV severe systolic dysfunction caused by LV free wall epicardial pacing.  
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Introduction:  
Long term right ventricular pacing induces left ventricular(LV) dyssynchrony that might evolve to LV  
remodelling and severe systolic dysfunction. Recent evidence suggests that pacing from the LV apex 
or LV free wall could prevent such deterioration. We present 2 cases of LV free wall pacing that 
caused a severe and rapidly progressing reversed pattern of LV dyssynchrony.  
Methods:  
Retrospective study describing 2 neonates with complete heart block(CHB) who underwent LV free 
wall epicardial permanent pacing in our institution since 2012.  
Results:  
Cardiac diagnosis included one patient with congenital complete heart block (case 1) and a 
postoperative complete heart block in a patient with transposition of the great arteries and VSD that 
underwent an arterial switch operation(ASO) and VSD closure (case 2). The baseline ECG and 
echocardiogram parameters are summarised in the Table 1 and 2. Both cases underwent an elective 
implant of a DDD pacemaker, via left thoracotomy with the ventricular lead placed on the LV free wall 
at 1 month of age, in Case 1 and 20 days old in Case2, 14 days after ASO. Both cases were 
discharged 5 days after implant with good LV systolic function.   
6 months post implant, both infants presented with failure to thrive and signs of heart failure. ECG and 
ECHO data are summarised in Table 1 and 2. 2D strain analysis demonstrated the presence of a 
reversed pattern of LV dyssynchrony, with very early activation of the lateral segments of the LV 
compared with apical and septal segments. 2D Echo analysis demonstrated a rapid deterioration of 
LV systolic function that correlated also with QRS prolongation of more than 30 ms over 6 months 
time. Upgrade to CRT-P was performed via mid-sternotomy with an implant of a new RV apical bipolar 
ventricular lead. The ECG and ECHO parameters 6 months post-CRT, showed a significant 
improvement of LV systolic function, LV reverse remodelling and shortening of QRS duration with 
normalization of LV synchrony in both cases.  
Conclusions:   
LV free wall pacing might cause reversed pattern of LV dyssynchrony that can rapidly progress to 
severe systolic dysfunction and heart failure. Implant of LV epicardial leads should aim for LV apex 
segments.  
 
 
 
 
 
 
 
 

Table.2 Echocardiographic  parameters 

 ECHO Baseline ECHO pre CRT ECHO 6 months post CRT 

 LVEDd    
(Z score) 

LVESd    
(Z score)

EF (%) SPMWD 
(ms) 

LVEDd   
(Z score)

LVESd    
(Z score)

EF (%) SPMWD 
(ms) 

LVEDd    
(Z score)

LVESd   
(Z score) 

EF (%) SPMWD 
(ms) 

Case 1 2,2 1,8 66 17 3 2,2 39 65 1,8 1,6 63 37 

Case 2 1,3 1,2 60 27 2,5 2 34 58 2 1,5 57 40 

Table 1. ECG parameters 

 ECG baseline ECG day +1 LV paced ECG pre CRT ECG 6 months post CRT 

 HR QRS(ms) HR QRS(ms) HR QRS(ms) HR QRS(ms) 

Case 1 50 67 150 114 120 150 120 100 

Case 2 47 87 120 123 130 147 119 122 


