1duasnue Joyiny vd-HIN 1duasnue Joyiny vd-HIN

1duasnue Joyiny vd-HIN

"% NIH Public Access

O
H%

Author Manuscript

Published in final edited form as:

Mayo Clin Proc. 2008 March ; 83(3): 372-373.
Three-Dimensional Echocardiography for Evaluating Left
Ventricular Function in Patients With ST Elevation Myocardial
Infarction: A Pilot Study
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RDCS, Véronique L. Roger, MD, MPH, and Patricia A. Pellikka, MD
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To the Editor: Two-dimensional echocardiography has been used for decades to evaluate left
ventricular systolic function. Live 3-dimensional echocardiography provides accurate
measurements of left ventricular volumes and ejection fraction (EF) with fewer geometric
assumptions.ll2 The aims of this pilot study were to quantify left ventricular volumes and EF
by 3-dimensional echocardiography and evaluate the reproducibility of these measurements
compared with 2-dimensional echocardiography.

We recruited patients admitted to the hospital with a diagnosis of ST elevation myocardial
infarction and referred for clinically indicated transthoracic echocardiography. Bedside
echocardiographic images were obtained by the same experienced echocardiographer
(A.M.A.-O.) using iE33 equipment (Philips Medical Systems, Bothell, WA) and second
harmonic mode. Q lab-Advanced Quantification software (Philips Medical Systems) was used
for both 2- and 3-dimensional tracings. For 2-dimensional mode, the left ventricular volumes
and EF were calculated using the biplane Simpson method.3 For the 3-dimensional mode, the
left ventricular volumes and EF were calculated by the software after 2 independent
experienced cardiologists (A.M.A.-O. and F.B.) manually traced the endocardial border. For
each variable, 3 tracings were obtained and averaged for each imaging modality.

From October 2006 to April 2007, we recruited 30 patients (mean = SD age, 61+15 years; 77%
men; body mass index, 30.0+4.9 kg/m?2). Images were adequate for analysis by both 2-and 3-
dimensional methods in 24 of the 30 patients; feasibility was 80%. By 2-dimensional
echocardiography, end-diastolic volume was 8526 mL; end-systolic volume, 42+17 mL; and
EF, 54+7.6%. By 3-dimensional echocardiography, end-diastolic volume was 88+26 mL; end-
systolic volume, 40+15 mL; and EF, 55+8%.

The correlation between the 2 echocardiographic techniques was high for the evaluation of EF
(r=0.90; P<.001), left ventricular end-diastolic volume (r=0.93; P<.001), and left ventricular
end-systolic volume (r=0.92; P<.001). Inter-observer and intraobserver correlations for end-
systolic volume and EF were similar for the 2 imaging techniques. However, for end-diastolic
volume, interobserver correlations were better for 3-dimensional echocardiography, and

intraobserver correlation also tended to be better for 3-dimensional echocardiography (Table).

Echocardiography equipment is portable, and thus images can be obtained at bedside with
minimal discomfort or risk to the patient. In this pilot study, the bedside use of real time 3-
dimensional echocardiography had adequate feasibility. Most of the study patients had a high
body mass index and were older than 60 years, features associated with reduced imaging
quality.4 The reproducibility for 3-dimensional echocardiography was slightly superior to that
for 2-dimensional echocardiography for measurement of end-diastolic volume. In previous
studies that compared 3-dimensional echocardiography to cardiac magnetic resonance
imaging, assessment of EF was similar by both techniques.lv2 In another study of patients with
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prior myocardial infarction that compared both 3-dimensional echocardiography and single
photon emission computed tomography to the reference cardiac magnetic resonance imaging,
3-dimensional echocardiography was more accurate than single photon emission computed
tomography with less underestimation of volumes.®

Future advances in the technology for live 3-dimensional echocardiography and use of contrast
echocardiography should improve the feasibility of this technique for evaluating left ventricular
volumes and EF.

Acknowledgements

This study was supported by a Clinician Investigator Fellowship Award from Mayo Clinic and grants from the Public
Health Service and the National Institutes of Health (AR30582, RO1 HL 59205 and R01 HL 72435). Dr Roger is an
Established Investigator of the American Heart Association.

References

1. Jenkins C, Bricknell K, Hanekom L, Marwick TH. Reproducibility and accuracy of echocardiographic

measurements of left ventricular parameters using real-time three-dimensional echocardiography. J
Am Coll Cardiol 2004;44(4):878-886. [PubMed: 15312875]

. Sugeng L, Mor-Avi V, Weinert L, et al. Quantitative assessment of left ventricular size and function:

side-by-side comparison of real-time three-dimensional echocardiography and computed tomography
with magnetic resonance reference. Circulation 2006 Aug 15;114(7):654-661. [PubMed: 16894035]
Epub 2006 Aug 7

. Schiller NB, Acquatella H, Ports TA, et al. Left ventricular volume from paired biplane two-

dimensional echocardiography. Circulation 1979;60(3):547-555. [PubMed: 455617]

4. Chuang ML, Danias PG, Riley MF, Hibberd MG, Manning WJ, Douglas PS. Effect of increased body

mass index on accuracy of two-dimensional echocardiography for measurement of left ventricular
volume, ejection fraction, and mass. Am J Cardiol 2001;87(3):371-374. [PubMed: 11165985]

. Chan J, Jenkins C, Khafagi F, Du L, Marwick TH. What is the optimal clinical technique for

measurement of left ventricular volume after myocardial infarction? a comparative study of 3-
dimensional echocardiography, single photon emission computed tomography, and cardiac magnetic
resonance imaging. J Am Soc Echocardiogr 2006;19(2):192-201. [PubMed: 16455424]

Mayo Clin Proc. Author manuscript; available in PMC 2009 January 28.



Page 3

Arruda-Olson et al.

‘|eUOISUBWIP-E = Q-€ ‘[BUOISUBWIP-Z = O-Z ‘8WNJOA 01]01SAS-pUd = AST ‘UOIoR1J UONJ8I8 = 43 ‘BLUNJOA D1|0ISRIP-PUS = AQ3,

66'< 8L0 8L0 59 980 680 (01 650 9.0 43
09’ <60 760 0e €80 060 LS 280 180 ANS3
T 180 ¥6°0 <o) 0.0 680 [40) 180 S6°0 AQ3

anfead a-c a-e anfead a-c a-e anfea d a-c a-e
Buibew| Buibew| Buibew|
d \4 asAy
PETNENe[o)

£SIUBNEd 72 10} SIUSIDI}IB0D UONE|81I0D
SSB|ORIIU| JBAIBSAORIU| PUR SIBAIBSGQ uapuadapu] Z Aq AydeiBolpseaoyod g-z pue g-€ Burredwo) s1usIo1a0) UOIR[aII0D UosIead
319vL

NIH-PA Author Manuscript NIH-PA Author Manuscript NIH-PA Author Manuscript

Mayo Clin Proc. Author manuscript; available in PMC 2009 January 28.



