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Summary

To clarify the clinical significance of a small heart; i.e., a small cardiac silhouette on chest radio-
graphy, an echocardiographic study was performed. Sixty persons with small heart according to cardio-
thoracic ratios<40%, and 23 age- and sex-matched normal controls (42%, < cardiothoracic ratio<50%)
received two-dimensional and M-mode echocardiography. The body weights and body surface areas
(BSA) in the small heart group were significantly less than those in the control group. On the lateral
chest radiographs, numerous cases with small heart had straight spines and chests with decreased
anteroposterior diameters. More than half of the small heart group had a variety of cardiovascular
complaints, including chest pain, palpitation, dyspnea, and dizziness. Echocardiographic measurements
were performed and hemodynamic indices were calculated.

The results were as follows:

1. Left ventricular dimension at end-diastole (LVDd), left ventricular dimension at end-systole
(LVDs), left atrial dimension (LAD), and left ventricular mass (L'V mass) of the small heart group
were significantly less than those of the control group. There were, however, no differences in the val-
ues corrected by BSA (LVDd / BSA, LVDs [ BSA, LAD / BSA and LV mass /| BSA) between the two
groups.

2. We found no differences in hemodynamic indices (heart rate, stroke volume, ejection fraction,
and cardiac output) at rest between the small heart and control groups.

3. Nineteen cases (32%) had mitral valve prolapse (MVP) on echocardiography in the small
heart group. Characteristic phonocardiographic findings were found in 11 cases with MVP (systolic
click in four, mitral regurgitant murmur in three, and both in four).

In conclusion, the sizes of the cardiac chambers of the small heart are proportional to the physical
constitutions of the subjects. The hemodynamic indices of the small heart group are preserved at rest.
A correlation between the small heart and MVP was suggested.
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Table 1. Clinical data
(mean+SD)

Small heart Control
(CTR<40%) (4 2% <CTR) p value

<50%
(n=60) (n=23)
Sex M34 F26 M13 F10
Age (year) 32.3+10.3 33.1£10.5
Height (cm) 163.6£8.3 163.7£8.7
Weight (kg) 51.8+6.6 57.7£9.0 <0.01

BSA (M?)
CTR (%)
AP/TD (%)

1.54+0.13  1.62+0.17 <0.05
37.242.0  46.6+2.6  <0.001
43.246.3 (n=16)

CTR=cardiothoracic ratio; BSA=body surface
area calculated by Dubois’ formula; AP=antero-
posterior diameter of the chest measured along a
perpendicular line drawn from the posterior border of
the sternum to the anterior border of the eighth
thoracic vertebra; TD =transthoracic diameter meas-
ured at the diaphragm; SD =standard deviation.

Table 2. Measurements of M-mode echo-
cardiograms
(mean=SD)

Small heart Control 1
(n=60) (n=23) PVvalue

LVDd (mm) 44.043.9 46.7+3.9 <0.01
LVDd/BSA (mm/M?) 28.5+3.0  29.0+3.2

LVDs (mm) 28.5+3.8 30.5+3.8 <0.05
LVDs/BSA (mm/M2) 18.6+2.7 19.0+2.7
AoD (mm) 27.4+3.4  28.3+2.9
AoD/BSA (mm/M2) 17.8+2.1 17.5+2.3
LAD (mm) 29.2+5.3 31.7+3.6 <0.05
LAD/BSA (mm/M2) 19.1+3.7 19.6+2.8
IVS th (mm) 8.8+1.2  9.1+1.1
LVPW th (mm) 89+12  9.1+1.0
LV mass (g) 120.0+27.1 135.0+28.1 <0.01

LV mass/BSA (g/M?) 77.5+16.3 83.5+16.9

LVDd=left ventricular dlmensmn at end- dlastole
LVDs=left ventricular dimension at end-systole;
AoD =diameter of the aortic root; LAD =left atrial
dimension; IVS th=diastolic thickness of the inter-
ventricular septum; LVPW th=diastolic thickness of
the posterior wall of the left ventricle; LV mass=
left ventricular mass.

INDBEESI D= 2 —K

Table 3. Hemodynamic indices calculated
from M-mode echocardiograms
(mean+SD)

Small heart Control
(n=60) (n=23)

Heart rate (beats/min)

73.4+13.9 69. 6+123
Stroke volume (ml) 57.2+12.6 61.1+8.8
Stroke volume index (m//M?) 37.1+7.8 38.0+6.1
64.4+7.7 63.2+6.1
4.20+1.32 4.34+1.03
2.73+0.84 2.69+0.62

Ejection fraction (%)
Cardiac output (//min)
Cardiac index (I/min/M?)

There are no differences between the small heart
and control groups.

Table 4. Comparison of cases with and with-
out MVP in the small heart group
(mean+SD)

MVP (+) MVP (—
(n= 1(9)) (n—‘gl)) p value

Sex M7 F12 M27 F14 <0.05

Age (years) 29.6+11.5 33.7+9.8

BSA (M?) 1.53+0.14 1.55+0.13

CTR (%) 37.1+2.3  37.2+1.9

AP/TD (% 40.0+5.8 45.7+5.9

(n=7) (n=9)

LVDd (mm) 43.9+4.1 44.0+3.8

LVDs (mm) 29.3+3.9 27.9+3.7

AoD (mm) 26.6+2.5 27.84+3.7

LAD (mm) 27.7+3.9 30.7+4.8 <0.05
LV mass (g) 117.04626.7 121.4427.5

Heart rate (beats/min) 67.2+9.4 76.3+14.7 <0.05
Stroke volume (ml) 55.34+11.3 58.1+13.3
Cardlac output ({/min) 3 63+0.79 4.49+1.43 <0 05

MVP mitral valve prolapse The other abbrevxa-
tions are shown in Tables 1 and 2.
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Fig. 1. The posteroanterior and lateral chest radiographs of a case with small heart.
This case is a 35-year-old man. The posteroanterior view shows small heart (CTR=359%,) (left
panel). The lateral view shows straight back and narrow chest (AP/TD =36.7%) (right panel).
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Fig. 2. Echocardiograms and phonocardiogram of a case whose chest radiographs are
shown in Fig. 1.

Two-dimensional echocardiogram (left upper panel) shows definite prolapse of the anterior mitral
leaflet (white arrow). M-mode echocardiogram (left lower panel) discloses a mid-systolic buckling of
the mitral valve (black arrow). A late systolic murmur without click is recorded on the phonocardio-
gram (right panel).

RV =right ventricle; Ao =aorta; LV =left ventricle; LA =left atrium; IVS =interventricular septum;
PCG =phonocardiogram; 3L =the phonocardiogram recorded at the left sternal border in the third
intercostal space; SM =systolic murmur; [=the first heart sound; IIA =the aortic component of the
second heart sound; ECG (II)=the second lead of electrocardiogram.
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