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Editorial

It is commonly observed in our routine clinical practice that a
significant number of echocardiograms are requested in hospitalized
patients based on the sole interpretation of admission chest
radiography as having cardiomegaly without making any detailed
appropriate measurement. It is very important to adequately evaluate
cardiac dimensions in the clinical setting. Therefore, assessing heart
size by measuring the cardiothoracic ratio (CTR) still remains as
a useful diagnostic tool in chest radiography evaluation.'” Chest
radiography is an auxiliary diagnostic method that is widely utilized
since it is easy to perform, readily available, inexpensive, and allows
assessment of heart size and its changes over time. Chest radiograph-
derived cardiothoracic ratio is a very simple and useful measure
which can serve as an index of cardiac size in screening cardiomegaly
for cardiovascular diseases.>® The CTR is expressed as the ratio of
the transverse diameter of the heart to the maximum internal diameter
of the thoracic cavity. In other words the CTR is calculated by
dividing the cardiac diameter by the thoracic diameter as measured on
postero-anterior chest radiography. A value of 50% (0.5) is generally
considered to indicate the upper limit of normal.>* However, there
are some cardiac and extra-cardiac factors that may influence this
measurement. Measure variations can be found due to the patient’s
biotype and physiological status, scoliosis, pectus excavatum, the size
of the lungs, the breathing phase, the cardiac cycle phase, and heart
rate at the time of examination.!’

The cardiothoracic ratio was first described in 1919. Later on,
several studies have shown that an enlarged cardiothoracic ratio
>(0.5 on a postero-anterior radiograph has a significant value in the
outcome and prognostic evaluation in healthy men, in the elderly, and
in a variety of patients with congenital and acquired heart diseases.® ¢
Postero-anterior radiologic films taken at a standard distance
(180cm) are the gold standard on which to base cardiothoracic ratio
measurements. On the other hand, antero-posterior chest radiography
has serious limitations preventing its use for the precise measurement
of CTR. When radiation enters from the anterior incidence it makes
the cardiac diameter appear larger because the heart is located
toward the anterior thorax. Besides, the shorter distance between
the radiation source and the imaging cassette film results in a larger
image. Hence, it overestimates not only the cardiac diameter but also
the thoracic diameter. This mentioned CTR of >0.5 was found to be
a good predictor of subsequent left ventricular systolic dysfunction
on echocardiography diagnosed in a heart failure clinic in primary
care setting.!” Accurate determination of the heart size including the
diameter of each of the four chambers of the heart is a very important
measurement which helps physicians in evaluating the etiology of
cardiomegaly. Although, echocardiography is commonly superior to
chest radiography in providing a better assessment of heart chamber
size, it has been shown a satisfactory correlation between the CTR
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and the heart size found at autopsy studies.> Though heart chamber
size can be determined by chest radiography, the diagnosis can be
made more accurately by other more expensive imaging modalities.
For example, cardiac echocardiography, magnetic resonance imaging
(MRI) and computed tomography (CT scan) were found to be
superior to chest radiography in providing a better assessment of heart
chamber size and function.'®?? Echocardiography was found to have
a superior sensitivity and specificity in determining cardiac chamber
size.® Moreover, MRI and CT scan imaging modalities can give
accurate assessment of cardiac chamber size and function. Kadhum
A et al.,” demonstrated that CTR had a fairly high sensitivity (85%)
but low specificity (14%) when used to determine cardiomegaly.
When performing detailed quantitative analysis for a more objective
numerical estimation of the cardiac size, echocardiography should
be considered the gold standard because of its high sensitivity and
specificity.

With current technology of imaging modalities, several
investigational studies have tried to improve the conventional CTR
utilizing newer measurements of cardiac size. New measurements
derived from chest radiography, CT scan and MRI, angiographic
and radionuclide imaging measurements, combined with a variety of
echocardiographic parameters have been used to assess cardiac size
and left ventricular function.'®2* Although, previous studies have
shown no correlation between the CTR and markers of diastolic
dysfunction, the results are different in patients with systolic
dysfunction.” Indeed, there are data that suggest that an increased
or increasing CTR may be useful as a surrogate of progressive left
ventricular dilatation in patients with known left ventricular systolic
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dysfunction.?* However, the positive predictive value in the diagnosis
of left ventricular systolic dysfunction is rather low.> Hammermeister
KE et al.,'! demonstrated a sensitivity and specificity of the CTR
of >0.5 to detect left ventricular enlargement of 88% and 41%,
while those to detect reduced ejection fraction were 86% and 35%,
respectively. Chon SB et al.,* found the sensitivity and specificity of
CTR to diagnose congestive cardiomegaly with the criterion of > 0.5
was 61% and 54% respectively, showing lower sensitivity and slightly
higher specificity. Schlett CL et al.,"” reported interesting data. They
showed that the cardiac diameter, but not the CTR, was significantly
correlated with the left ventricular size, the well-known predictor of
cardiovascular morbidity and mortality. However, there are several
studies that emphasize the utility of CTR in different entities.”’!
Even CTR values that are within normal limits were found to have
clinical implication. It was observed that a CTR > 0.42 is associated
with higher mortality in patients undergoing coronary angiography.*
Giamouzis G et al.,'* demonstrated that a baseline CTR > 0.50 is
associated with increased mortality and morbidity in ambulatory
patients with chronic heart failure.

Moreover, in heart failure patients who are in the list for cardiac
transplantation, an enlarged CTR was found to be an important
prognostic tool.'® In addition, an enlarged CTR was demonstrated to
be an important predictor of left ventricular systolic dysfunction in a
community population;'” and it was also associated to sudden cardiac
death.*

Conclusion

In conclusion, although CTR is an important tool in the clinician’s
armamentarium in the diagnostic and therapeutic management of
patients, echocardiography is commonly superior to chest radiography
in providing a better assessment of cardiomegaly and clearly
demonstrated a better sensitivity and specificity for that purpose.
Therefore, we should be reminded of the fact that when we see an
enlarged CTR on chest radiography it may not be cardiomegaly. The
echocardiography will tell us the truth.
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