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Left atrial booster pump
function in patients with
hypertrophic cardio-
myopathy and essential
hypertension: Evalua-
tions based on left
atrial pressure-volume
relationship
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In patients with hypertrophic cardiomyopathy (HCM) and essential hypertension (HT), left ven-
tricular dysfunction in early diastole which is associated with left atrial contraction plays an impor-
tant role in left ventricular filling. To evaluate left atrial booster pump function, we analyzed left
atrial preload (left atrial pressure at the end of diastasis; LAPd, left atrial volume index at the end of
diastasis; LLAVd), left atrial afterload (left ventricular end-diastolic pressure; LVEDP, left ventricular
chamber stiffness constant; K), and left atrial ejection indices (left atrial ejection fraction during atrial
contraction; LAEF, left atrial ejection volume index during atrial contraction; ACVI). The study
subjects cosisted of control subjects (n=>5), HT patients (n=6), and HCM patients (n=11). The
left ventricular wall was significantly thicker in the HT and HCM groups. The left ventricular rapid
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filling volume index was less in the HT group, and significantly less in the HCM than in the control
group. LAPd and LAVd were greater in the HT group than in the control group, and greater in the
HCM group than in the HT group. LVEDP and K were greater in the HT group than in the control
group, and significantly greater in the HCM group than in the other 2 groups. ACVI was greater
in the HT group than in the control group, but in the HCM group, ACVI was significantly less
than in the HT group and did not differ significantly from that in the control group. LAEF was
significantly less in the HCM group than in the other 2 groups. As for the relaticn between ACVI
and LAVd, the control and HT groups were on the same left atrial function curve. In the HCM
group, ACVI correlated inversely with K (r=—0.76, p<0.01).

In conclusion, left ventricular early diastolic dysfunction was compensated by the augmenta-
tion of left atrial ejection due to an increase in left atrial preload in the HT group. However, in the
HCM group, left atrial booster pump function was insufficient in spite of the increase in left atrial
preload.

These findings suggested that there is a left atrial afterload mismatch in patients with hypertrophic

cardiomyopathy.
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2. rEkanoksiss (Fig. 2)

LVEDP iz, %t## 11+ 1 mmHg izl L, HT
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HCM i3 21+4mmHg <& Y, 3Bz, HT
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Table 1. Clinical and hemodynamic parameters

Controls Hypertensives car cﬁlg;g;;t;:{a}?}i’c pts
Patients (n) 5 6 11
Male/female 41 5/1 8/3
Age (yrs) 51+17 57+7 58+17
IVS+PW (mm) 19+ 2 28+4** 34+ 6%*
T (msec) 43+ 7 49+5 58+11%*
RFVI (ml/m?) 50+ 6 45+5 39+ 8*
LVEF (%) 73+ 7 707 64+14

Values are mean+SD. * p<0.05, compared to controls.

** p<0.01, compared to controls.

IVS+PW=left ventricular end-diastolic wall thickness; T=Ieft ventricular relaxation time constant; RFVI=
rapid filling volume index; LVEF =left ventricular ejection fraction.

LAPd LAVd
(amHg) (nt/M?)
25 —P<00r—, 100
201 80
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Fig. 1. Comparison of left atrial preload in the
3 groups.

The bars represent the standard deviation in the
mean value.

LAPd=Ileft atrial pressure at the end of diastasis;
LAVd=left atrial volume index at the end of dia-
stasis; C=control subjects; HT =hypertension; HCM
=hypertrophic cardiomyopathy.
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Fig. 2. Comparison of left atrial afterload in
the 3 groups.

LVEDP=left ventricular end-diastolic pressure;
K =left ventricular chamber stiffness constant.
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Fig. 3. Comparison of left atrial ejection in-
dices in the 3 groups.

LAEF=left atrial ejection fraction during atrial
contraction; ACVI=left atrial ejection volume index
during atrial contraction.
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Fig. 4. Correlation between left atrial ejection
volume index during atrial contraction (ACVI)
and left atrial volume at the end of diastasis
(LAVA) in the 3 groups.
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Fig. 5. Correlation between left atrial ejection
volume index during atrial contraction (ACVI)
and left ventricular chamber stiffness constant
(K) in the 3 groups.

Solid line represents the linear regression line.
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