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Summary

To evaluate the correlation of cardiothoracic ratios (CTR) on chest radiography with the sizes of the
four cardiac chambers, we studied 41 normal persons and 77 cardiac patients using two-dimensional
echocardiography (2DE). The transverse cardiac diameter and the CTR were ascertained from their
chest radiographs. Using 2DE, each cardiac chamber was evaluated three-dimensionally, by measuring
the short and long diameters of each left (LV) and right ventricle (RV), the diameter of the RV outflow,
the anteroposterior, transverse, and long diameters of each left (LA) and right atrium (RA). These
values were corrected using the square root of the body surface area.

The correlation coefficient for the CTR was greatest in the long diameter of the LA (r=0.84), and
was greater in the atrial diameters (r=0.71) than in the other diameters except for the transverse dia-
meter of the RA (r<0.51).

The contribution of each cardiac chamber to the transverse cardiac diameter was evaluated in 34
patients with cardiac enlargement by a method using the null hypothesis, which we originally designed.
Consequently, the contribution of the LV to the CTR was definitely proven in two patients, that of RV
in two, that of LA in 15 and that of RA in nine.

These results indicated that the CTR is strongly influenced by enlargement of the LA.
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Table 1. Methods of measurement

From chest roentgenograms
Transverse cardiac diameter (TCD)
Transverse thoracic diameter
Cardiothoracic ratio (CTR)

From two-dimensional echocardiograms
LV: short diameter (L Vsh)
long diameter (LVlo)
RV: short diameter (RVsh)
long diameter (RVlo)
outflow diameter (RVot)
LA: anteroposterior diameter (LAap)
transverse diameter (LAtr)
long diameter (LAlo)
RA: anteroposterior diameter (RAap)
transverse diameter (RAtr)
long diameter (RAlo)
Vertebra-PML distance (V-PML)
Vertebra-IAS distance (V-IAS)

IAS =interatrial septum; LA=left atrium; LV=left
ventricle; PML =posterior mitral leaflet; RA=right
atrium; RV =right ventricle;
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Fig. 1. Measurements of cardiac chamber diameters by two-dimensional echocardio-
graphy.
Abbreviations are as shown in Table 1.
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Table 2. Definition of AD

D =Each diameter obtained from X-ray or 2DE
[AD]=[D]—[D mean+1SD 1n healthy subjects]
(If [D]1<[D mean+1SD], [AD]=0)

ATCD: A of transverse cardiac diameter on X-ray

ALV: greatest one of ALVsh and ALVlo

ARV: greatest one of ARVsh, ARVlo and ARVot
ALA: greatest one of ALAap, ALAtr and ALAlo
ARA: greatest one of ARAap, ARAtr and ARAlo

2DE =two-dimensional echocardiography.
Other abbreviations are as shown in Table 1.
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Fig. 2. Comparison of the correlation coefficients between the cardiothoracic ratios and

the chamber diameters.
Abbreviations are as shown in Table 1.
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Fig. 3. Correlation of the cardiothoracic ratios (CTR) with the left atrial longitudinal dia-

meters (LAlo).

Among the chamber diameters, LAlo correlates best with the CTR.

Table 3. Contribution of each chamber dilata-
tion to the transverse cardiac diamet-
er in 34 patients (CTR=509,, obesity
index<20%, and age<60 y.o.)

Conditions No. of cases (%)

ALV+ARV+ALA+ARA<ATCD 0 (0%)

ARV+ALA+ARA<ATCD 2 (6%)
ALV+ALA+ARA<ATCD 2 (6%)
ALV+ARV+ARA<KATCD 15 (44%)
ALV+ARV+ALA<ATCD 9 (26%)

Abbreviations are as in Table 1.
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Fig. 4. Correlations of the vertebra-posterior mitral leaflet distance (V-PML) and the ver-
tebra-interatrial septum distance (V-IAS) with the left atrial longitudinal diameter (LAIo).
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Fig. 5. Enlargement of the left atrium on two-dimensional echocardiogram and increase
in the CTR on the chest radiograph.
LA =left atrium; LV =left ventricle; RA=right atrium; RV =right ventricle.
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