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Abstract 
   We report on a simulation study in order to  
lead the maximum effect which used an 
ensemble CS lead, CARTO mapping system and 
Swan-Ganz catheter before the implantation of 
the cardiac resynchronization therapy (CRT). A 
78 year-old man was follow-up in CLBBB after 
the renal tumor extraction at our outpatient 
department. His cardiac functional class was 
with NYHA III. The maximum delay was 
confirmed in CARTO system by acute effect 
with the 3-D mapping and cardiac output 
between left ventricle and right ventricular 
septum site. According to this results, InSync III 
system was implanted on the right atrium, the 
right ventricular septum site and the left lateral 
branch. The QRS duration was decreased from 
160 to 113msec, MR was improved to II degree, 
and the level of BNP was decreased from 
1321.2 to 46.6 pg/ml. Thus the results of 
simulation study may be a successful response 
in a patient with non-ischemic cardiomyopathy 
with CRT.  
             Introduction   
    CRT is a miracle therapy to improve left 
ventricle (LV) dyssynchrony in patients with 
heart failure (HF) with CLBBB and NYHA 
function class III or IV. LVEF is equal to or less 
than 35%, and QRS duration is more than 
130msec1). Prolonged QRS interval indicates 
ventricular contraction synchronism. CRT 
improves systolic function in HF patients with 
ventricular conduction delay by stimulating
the LV or both ventricles. Optimal LV site 

selection is of major clinical interest for CRT 
implantation, however, the dependence of 
hemodynamics on LV stimulation site has not 
been established. The objective of this study was 
to compare the hemodynamic response to CRT 
for optimal LV coronary vein site before 
implantation as a simulation study using 
CARTO 3-D mapping system and Swan-Ganz 
catheter.  
           Case Report 
   A 79-year-old male was admitted with 
dyspnea of chief complaint on May, 2007. He 
was suffered from renal tumor and DCM like 
heart with NYHA III and CLBBB for several 
years. On physical examination, his vital signs 
were follows: BP 120/64mmHg, HR 66/min  
regular, cardiac auscultation revealed a distant 
S2 and no murmurs. Pretibial pitting edema was 
not found on the extremities with the virtue of 
appropriate prescription, ARB, PDE-III and 
carvedilol. 

Figure 1. Upper ECG showed CLBBB with 
160msec of wide QRS duration, and lower 
ECG showed 113msec of narrow QRS duration  
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after CRT implantation according to the results 
of delayed ventricular activation at RV site 
under CS distal pacing. UCG demonstrated LV 
dysfunction with 30.1% of Simpson’s method 
and dyssynchrony at the analysis of SPWMD 
with 133msec and TDI.  

 
Figure 2. On chest Xp CTR reduced from 54% 
to 49% after the InSync III system implantation. 
Thus LV stimulation was at the lateral free wall, 
whereas right ventricular  stimulation was 
fixed near the mid-portion. The level of BNP 
was decreased from 1321.2 to 46.6 pg/ml after 
CRT-P implantation. 

 
Figure 3. CARTO mapping system revealed 
distribution of delayed ventricular activation at 
RV site under LV pacing.  Access to LV 
stimulation sites for CRT is achieved using an 
3F ensemble electrode through a lateral 
coronary vein navigated CARTO mapping 
systems and cardiac index was increased from  

 
2.6 to 3.5 l/min/cm2 as the acute effect of CRT 
with 9F Swan-Ganz catheter . Maximal 
electrical difference was with 176msec at RV 
septum mid-portion from the LV (CS distal) 
stimulation, and 171msec at LV from RV 
septum stimulation as shown in Figure 3.  
        Discussion and Conclusion 
CRT with LV free wall stimulation produced 
significantly better LV systolic performance 
compared with anterior stimulation2). CRT 
through a coronary vein improves acute 
hemodynamic function of heart failure patients 
with LV conduction disorder3 .  There was 
significant electrical activation delay between 
RV septum and LV distal pacing sites for this 
case according to the analysis of activation 
delayed map under the CARTO system. Thus 
the results of simulation study may be a 
successful response in a patient with 
non-ischemic cardiomyopathy with CRT. This 
simulation study might be important roll for the 
maximum effect to the CRT.  
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