






lag between the mechanical pumping of the heart (as 
measured by the LV chamber volume) and the electrical 
signal. We can also incorporate this automated trimming 
algorithm into our approach for computing the regional 
EF of the LV [8]. Intraventricular dyssynchrony can then 
be evaluated by measuring the time-lag between the 
clinically-identified ES frame and the frames with the 
smallest chamber volume in all 16 LV regional segments.  

 
3.1. Limitations 

In our geometrical reconstruction process for the LV, 
we did not include the LV apex as it is difficult to 
determine the true apex position from the short-axis cine-
MR scans. As such, the LV is truncated off at the most 
apical slice of the short-axis image. This can potentially 
result in some underestimation of the LV chamber 
volume and myocardium volume in our proposed 
algorithm. However, as the size of the truncated apical 
patch is relatively small as compared to the LV, we 
believe that any such underestimation in volume is 
negligible.   

Another limitation of our approach is that the LV 
chamber and myocardium volumes are highly dependent 
on the input trimming value at the ED frame. Thus, the 
accuracy of our algorithm hinges on the ability of the user 
to accurately estimate the location of the aortic / mitral 
valve plane. It should be noted that our proposed 
algorithm is deterministic and the only variable to affect 
the volume results is the trimming value specified by the 
user at the ED frame.  

 
4.  Conclusion 

We have developed an automatic and quantitative 
algorithm for deriving LV chamber volumes that can 
potentially reduce intra- and inter-observer variation in 
EF computation. Our proposed algorithm uses 4D LV 
geometries (i.e., spatial + time) reconstructed from 
border-delineated cine-MR images with automated 
trimming to compute the LV chamber volumes. The 
automated trimming is based on conserving the 
myocardium volume at all subsequent temporal frames 
given the reference volume at the ED frame. The only 
input to our algorithm is the trimming value at the ED 
frame and this can be estimated with reasonable accuracy. 
The EF computed using our approach agrees with the 
clinical EF. Furthermore, we also observed LV 
shortening which is consistent with expectation, and the 

ES frame identified by our algorithm also matched that 
identified clinically from ECG-gating.  
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