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Noninvasive Calculation of Left Heart Compliance by Echocardiography and
Its Clinical Significance in Mitral Stenosis

Goo-Yeong Cho, MD, Jae-Kwan Song, MD, Duk-Hyun Kang, MD, Hoon-Ki Park, MD,
Sang-Sun Park, MD, Nae-Hee Lee, MD, Deuk-Young Nah, MD, Cheol-Whan Lee, MD,
Myeong-Ki Hong, MD, Seong-Wook Park, MD and Seung-Jung Park, MD

Division of Cardiology, Department of Internal Medicine, Asan Medical Center, University of Ulsan,
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ABSTRACT

Background[ Although the net atrioventricular compliance can be obtained by invasive catheterization
(Ccath) in mitral stenosis (MS), feasibility of noninvasive echocardiographic calculation of the compliance
(Cecho) and its hemodynamic significance were not tested. Methods[J Using valve area by 2D planimetry
(Azp) and deceleration slope (dv/dt) of transmitral velocity decay in continuous wave Doppler echocar-
diographic tracing, Cecho was defined as —A,p/(P dv/dt), which was compared with Ccath obtained directly
during the catheterization in 30 MS patients with sinus rhythm. Exercise Doppler echocardiography with
symptom-limited treadmill was performed in 66 patients with moderate to tight MSU mean mitral gradient
(MG)and peak pressure gradient of tricuspid regurgitation (PGTR) at baseline and immediately after exercise
were obtained using continuous wave Doppler echocardiographic tracing. Hemodynamic variables including
Cecho, MG, PGTR and mitral valve area were analyzed to determine the association with patients’ exercise
tolerance. ResultsC] Cecho in 30 patients with tight MS (valve area 0.9+ 0.2 cm”) was 4+ 1 ml/mmHg Q—7
mmHg), which showed a significant correlation with Ccath (tJ 0.48, p0 0.01). Exercise time in 66 patients
with moderate to tight MS showed significant negative correlation with resting MG, resting and postexercise
PGTR, and positive correlation with Cechol] exercise time in those patients did not show any significant
correlation with resting valve area. In multivariate analysis, Cecho and postexercise PGTR were independent
factors determining exercise time in MS. Conclusions[] The net atrioventricular compliance in MS can be
calculated by noninvasive echocardiography, and it is an important hemodynamic factor determining exercise
tolerance in MS. (Korean Circulation J 2000530(3):303-309)
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anatomic orifice area : A;p

Fig. 1. Noninvasive calculation
of the left heart compliance
by echocardiography. Using
valve area by 2D planimetry
(A20) and deceleration slope
(dv/dt) of transmitral velocity
decay in continuous wave Do-
ppler echocardiographic fracing,
noninvasive echocardiographic
g calculation of the left heart
compliance (Cecho) was de-
fined as —Azn/(p dv/dt)dr0
blood density.

Fig. 2. Method of calculating mean left atrial (LA) com-
pliance (Ca) and left ventricle (LV) compliance (Cv).
Ca was obtained by dividing systolic rise in LA pre-
ssure (A P LA) into stroke volume and Cv obtained by
dividing diastolic rise in LV pressure (A P LV) into st-
roke volume. From these estimates of Ca and Cv, mean
net compliance (Ccath) was calculated as CaCv/
(Cal Cv).
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oo.

1) Calstroke volume/systolic rise in LA pre—
ssure(A P LA) mi/mmHg

2) Cvlstroke volume/diastolic rise in LV pre—
ssure(A P LV) ml/mmHg

3) Ccath] CaCv/(Cal Cv) ml/mmHg
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Fig. 3. Scatterplot showing correlation between com-
pliance obtained by echocardiography (Cecho) and
that by cardiac catheterization (Ccath).
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Fig. 4. Scatterplot showing correlation between exercise time and PGTR after exercise (A) and compliance

obtained by echocardiography (Cecho)(B).
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Table 1. Correlations between Cecho and other he-
modynamic variables

r p
Ccath 0.48 0.01
Mean mitral gradient —0.41 0.03
LA pressure —0.53 <0.01
PGTR —-0.60 <0.01

Cechol compliance obtained by echocardiography,
Ccath compliance obtained by catheterization,
LAO left atrium,

PGTRO pressure gradient of tricuspid regurgitation

Table 2. Factors associated with exercise time
r p

MVA 0.24 NS
Mean gradient at rest -0.35 0.01
Mean gradient after exercise -0.10 NS
PGITR aft rest -0.39 <0.01
PGTR after exercise* -0.54 <0.01
Cecho* 0.46 <0.01

MVADO mifral valve area
*0 independent factors after multivariate analysis
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