
Radio/ Oncol 1999; 33(4): 257-61. 

How reliable is classic chest radiography in the diagnosis of 

small pleural effusions 
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Purpose. To evaluate the usefulness oj expirium lateral decubitus views in the radiological diagnosis oj 
small pleural effusions. 
Materials and methods. Patients referred to abdominal sonography far different reasons were routinely 
checked far possible pleural effusion. Fram November 1994 till May 1996, 36 such patients were found to 
have pleural effusion not exceeding 15 mm and were included in the study. Patients were examined radio
logically in erect PA and lateral projections and, after 5 min. in decubitus position, in inspiratory - expirato
ry lateral decubitus projections with 10 ° hip elevation and central beam on the lateral chest wall. 
Results. In 22 out oj 36 patients (61 %), the pleural fluid was not visible on erect PA and lateral chest radi
ogram. Howeve1; the fluid was visible in 35/36 patients (97%) in expirium from lateral decubitus view. 
The average thickness oj fluid from lateral decubitus views in inspirium and expirium was 4.3 and 7.9 mm, 
respectively. In 31 out oj 36 patients (86%), the thickness oj the fluid layer as measured in expirium and 
inspirium was different. In 16%, the fluid was not visible on inspirium lateral decubitus projections. 
Conclusions. Radiography turned out to be almost as sensitive as sonography in detection oj small pleural 
effusions. Lateral decubitus views taken in expirium contributed essentially to the diagnostic sensitivity in 
our study. 
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Introduction 

A small pleural effusion may be an impor
tant finding, sometimes leading, via thoraco
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centesis, to a definitive diagnosis of pleural 
carcinomatosis, infection or transudate. The 
data on the smallest detectable amount of 
pleural fluid vary considerably, but they are 
essentially within the same range whether 
CT, sonography or X-ray examination are 
used.1-13

Rigler14 was the first to use lateral decubi
tus views for radiological diagnosis of small 
pleural effusions. Others1,3,15, who further 
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developed the technique, detected, working 
on cadavers,1 as small amounts as 5 ml of 
pleural fluid. 

No valid comparison has been made 
between the thickness of the pleural effusion, 
as seen on X-ray or sonography, and the 
amount of aspirated fluid. A small amount of 
fluid (5-10 ml) is often present in the pleural 
space of a healthy person.2 There is probably
some residual fluid after thoracocentesis. 
These two circumstances would, in our view, 
severely limit the reliability of „exact" quanti
tative studies of small pleural effusions. We 
have therefore tried to assess the clinical use
fulness of the method. 

The aim of our study was to assess: 
- whether lateral decubitus views are really

more effective in detecting small pleural
effusions than erect PA and lateral projec
tions only;

- and, more important, whether the use of
inspiratory-expiratory views can further
improve the results.

Patients and methods 

Patients, referred to abdominal sonography 
for different reasons, were routinely checked 
for possible unsuspected pleural effusion. 

From November 1994 till May 1996 thirty
six such patients, in whom the thickness of 
the pleural effusion in sonography did not 
exceed 15 mm, were included into the study. 
Of these 36 patients, 27 were males and 9 
females, their age ranging between 28 - 80 
years, with a mean age of 54.8 years. 

Their condition was clinically diagnosed 
as: 
Lung cancer 14 
Metastasis to the lung 6 
Pulmonary TB 5 
Cardiac failure 4 
Systernic connective tissue disease 4 
Liver cirrhosis 2 
Chest trauma 1 
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Abdominal sonography was performed 
first. The patient was then put for 5 minutes 
into lateral decubitus position. Then the 
sonography of the lower pleural space, fol
lowed, first, with the patient leaning on 
his/her elbow, and second, in a sitting posi
tion. It was performed by a Toshiba SAL 38-B 
ultrasound unit with a 5 MHz large radius 
convex transducer. The findings were record
ed on Polaroid films. 

Radiological examination was performed 
only if sonography had shown any small 
pleural effusion. Erect PA and lateral projec
tions were obtained for other indications. 
Written consent was obtained from the 
patients for additional, simultaneous lateral 
decubitus views. 

A 140 kV Siemens unit was used, with 2 m 
F-F distance for the erect views of the chest,
and 1.5 m F-F distance for lateral decubitus
views. For these, the patient was put into lat
eral decubitus position for 5 minutes, with 10
deg. hip elevation. Exposures were taken in
both, inspirium and expirium, with the cen
tral beam aimed at the lateral chest wall and
the patient slightly rotated onto his/her back.
An experienced radiologist was always pre
sent at the examination. The films were eval
uated independently by two experienced
radiologists with no previous knowledge of
findings.

The criteria for determining the presence 
of pleural fluid were: 
SonographyS,16-18

- a non-echogenic zone between the parietal
and the visceral pleura, changing between
expirium and inspirium as well as chang
ing with different positions of the patient,

- fluttering of the pulmonary edge during
respiration,

- moving hyperechogenic particles within
the fluid.

X ray3,19 

from a lateral decubitus view, the mini
mum thickness of the horizontal fluid 
layer should be 3 mm, 
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- costophrenic angle density with meniscus

sign on erect views.

Matching pairs T-test was used far the 

analysis of differences in measurements on 

the same individual. 

Results 

In 22 out of 36 patients (61 %) the pleural 

fluid was not visible on erect PA and lateral 

chest radiogram. 

The average thickness of the visible fluid 

on lateral decubitus views was 4.3 mm in 

inspirium and 7.9 mm in expirium, the differ

ence of 3.6 mm being statistically significant 

(p<0,005). 

In 6 out of 36 patients (16%), the fluid was 

not visible from lateral decubitus views in 
inspirium. In 5 of these, the fluid level was 

visible in expirium, its thickness being 4 - 8 
mm (Table 1). In one patient, the fluid was 

only visible on sonography, proved by thora

cocentesis. 

In 31 out of 36 patients (86%), there was a 

difference in the thickness of the fluid layer 

as measured in expirium and inspirium from 

lateral decubitus views. 

In 5 patients (14%), the layer was 

unchanged in inspirium and expirium. 

Discussion and conclusions 

Rigler14 was the first to use lateral decubitus 

views far the demonstration of pleural fluid. 

He did not use exposure in expirium, nor did 

he aim the central beam at the lateral chest 

wall, parallel to the expected fluid level. The 

latter technical improvement was introduced 
by Hessen3 together with the elevation of the 

patient's hip, while the exposure in expirium 

is mentioned in the work of Miiller and Lofst

edt15 but apparently without gaining wider 

acceptance. 

Table l. Thickness of pleural fluid layer on lateral 
decubitis views 

Thickness of Number of patients in 

fluid inspirium expirium 

0mm 6 (16%) 1 (3%) 

3-Smm 17 (48%) 8 (22%) 

6-10 mm 12 (33%) 18 (50%) 

11-15 mm 1 (3%) 9 (25%) 

The amounts of pleural fluid detectable 

this way were assessed in cadaver experi

ments 1 and were as little as 5 ml in experi

mental conditions. This is probably less reli

able in practice due to the unaccurate results 

of thoracocentesis. 

With the advent of sonography it was 

shown that very small amounts of pleural 

fluid can be demonstrated this way.4-8

In the literature, we couldn't find any exact 

quantitative definition of small pleural effu

sions. So, our term of small pleural effusions 

includes clinically silent effusions which are 

usually unexpected findings on X-ray and/or 

sonography examinations far different rea

sons. 

In the course of our study we have achie

ved comparable results using sonography and 

radiography. Interestingly, the main sign, 

allowing the demonstration of the smallest 

effusions, was similar in both modalities: the 

changing of the fluid layer during inspirium -

expirium. 

Obviously, a thicker fluid level, as is more 

often seen in expiratory views, would tend to 

facilitate the diagnosis (Figure 1, 2). Another 

advantage of using this criterion was our 

increased ability to recognise artefacts such 

as skin falds, sheets, subcutaneous fat and 

the like. 

Since both sonography and „classical" 

radiography seem to be sensitive methods far 

demonstrating small pleural effusions, there 

should not be any overwhelming reason to 

use CT as the first choice far this purpose, 

especially since the results of CT do not seem 

superior in this respect.9,13,20 
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Figure l. lnspiratory lateral decubitus projection showing about 5 mm wide layer of pleural fluid in 30 years old male 
patient with TBC pleuritis. 

Figure 2. Expiratory lateral decubitus projection in the same patient showing much thicker f!uid leve! (about one cm), 
which tends to facilitate the diagnosis. 
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For satisfactory results, meticulous adher
ence to the technique described may be an 
advantage. Lateral decubitus views taken in 

expirium contributed essentially to the diag

nostic sensitivity of radiological examination 

in our study. 
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