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QUANTIFICATION OF LEFT VENTRICULAR VOLUME AND FUNCTION USING 3-DIMENSIONAL TRANSESOPHAGEAL ECHOCARDIOGRAPHY
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R. Henderson
Wake Forest University School of Medicine, Winston-Salem, NC, USA 
Background: Prior studies have shown that two-dimensional (2D) transesophageal echocardiography (TEE) underestimates LV volumes due to apical foreshortening. This often results from limited probe maneuver ability in the esophagus. We hypothesized that three-dimensional (3D) TEE with xMatrix array technology would overcome this limitation. Methods: 2D transthoracic echocardiography (TTE) and real-time 3D TEE (Philips) were performed in 40 patients. 3D TEE images were transferred to Q-lab (Philips) for offline analysis. LV end-diastolic (LVEDV) and end-systolic volumes (LVESV) and ejection fraction (EF) were measured using: 1) biplane by 2D TTE; 2) biplane by 2D TEE without 3D guidance (2DTEE); 3) biplane using 3D TEE full-volume dataset with 3D guidance (3DTEE guided) to identify the true LV apex without foreshortening (figure); 4) 3D TEE automated quantification (3DTEE AQ), automatically detecting endocardial border and calculating LV volumes and EF. 
Results: LV volumes measured by 2DTEE without 3D guidance and by 3DTEE AQ were significantly smaller than 2DTTE and 3DTEE guided. EF was higher in 2DTEE group than other groups (table, * compared to TTE p<0.001). There were no significant differences in LVEDV, LVESV and EF between the 2DTTE and 3DTEE guided group. There were significant intra- and inter-variations in LVEDV (0-14%) LVESV (0.1-79%) and LVEF (0.2-44%) measured by 3DTEE AQ due to the inconsistency of endocardial border detection. Conclusion: Quantitative assessment of LV volumes and EF can be achieved using 3DTEE guided biplane method with results similar to 2DTTE. Understanding of advantages and limitations of different methodologies and algorithms is helpful for data interpretation.

	
	2DTTE
	3DTEE
	3DTEE AQ
	3DTEE guided
	

	LVEVD (ml)
	139±64
	119±51*
	106±45*
	137±57
	

	LV ESV (ml)
	75±46
	58±37*
	57±39*
	77±48
	

	EF (%)
	47±10
	53±12*
	48±14*
	46±11
	





