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Is the routine chest X-ray necessary?
M. RAJANI, S. SHARMA, P. SONEKAR

ABSTRACf
We analysed 1899 consecutive chest X-rays done for 'routine
diagnostic workup' in all patients admitted to hospital, as
part of preoperative assessmentand in patients with infertility
to determine the incidence of clinically important radio-
graphic abormalities. There was a diagnostic yield of 3.1% in
patients who were asymptomatic compared to 41% in those
who had symptoms related to various chest diseases. This
suggests that the prevalent practice of asking for chest
X-rays in these situations should be curbed if not abandoned.

INTRODUCfION
The chest X-ray is the most frequently performed
radiological investigation throughout the world. Despite
its increasing cost and the risk of radiation exposure, it
accounts for up to 50% of all diagnostic radiological investi-
gations. lOver 30 million chest X-rays were performed in
the USA in 1980, at a cost of nearly $1.5 billion.? In 1964
some 50million chest X-rays in the USA were responsible
for about one-third of the total population radiation expo-
sure from medical radiological procedures.? Since then,
radiation exposure to the population from medical
sources has almost doubled. I

To assess the value of routine chest X-rays in India,
as part of a routine diagnostic workup of all hospital
inpatients, before major surgical procedures and in
patients with infertility to exclude pulmonary tuberculosis
or suppurative lung disease, we analysed 1899 consecutive
chest X-rays of patients admitted to our hospital.

PATIENTS AND METHODS
One thousand eight hundred and ninety-nine consecutive
conventional postero-anterior chest X-rays were con-
currently analysed by two radiologists over an eight-month
period. Both the radiologists were aware of the clinical
findings. Based on the clinical indication for the chest
X-ray the patients were divided into two groups. Group I
consisted of 899 individuals who had no symptoms or signs
related to any chest disease. Group II included 1000indivi-
duals with symptoms or signs suggestive of a chest disease
or who had systemic disease which might be associated with
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radiological abnormalities. The X-rays were then divided
into normal and abnormal subgroups and the abnormal
ones were further classified according to the disease.

RESULTS
Nearly half the patients were between 20 and 40 years of
age and the indications for chest X-ray are summarized in
Table I. Clinically important radiographic abnormalities
were seen in only 3.1% of these patients (Table II).
Parenchymal lung lesions suggestive of tuberculosis were
seen most frequently.

Forty-one per cent of the 'symptomatic' patients
showed a clinically important radiographic abnormality
(Table III) of which pulmonary tuberculosis was again the
most common (19% ); 7.2% of these patients also showed
clinically unimportant radiographic abnormalities.

DISCUSSION
Chest X-ray as a part of the routine diagnostic workup is a
frequently overused investigation that seldom reveals an
underlying, unsuspected, clinically 'important abnormality.
In one study in which 12 000 chest radiographs were
reviewed, clinically unsuspected disease was not detected
in any patient." Brill et aL.5 analysed the chest X-rays of
1000 healthy children and found abnormal radiographic
findings in only 6% of them, none of whom required treat-
ment. Wood and Hoekelman" found clinically important
radiographic abnormalities in only 1.2% of chest X-rays.
The low 'yield' in this group of patients has been reported
by other authors.t+t We encountered clinically important
radiographic abnormalities in a small number of our
asymptomatic patients. However, clinically important
abnormalities were seen in 41% of the 'symptomatic'
group-pulmonary tuberculosis was most frequent (19%).

The value of routine chest X-rays prior to major surgery
has been questioned. 14 Routine preoperative chest X-rays
rarely alter the decision regarding the timing of surgery or
anaesthesia. Sane et al.15 analysed 1500 consecutive pre-
operative chest X-rays and found that the final decision
regarding surgery or anaesthesia was altered in only 3.8%
of their patients. Rees et al.16 reviewed the preoperative
chest X-rays of 667 patients without chest symptoms and
found no major abnormality in patients below 30 years. A
survey done by the Royal College of Radiologists concluded
that the result of preoperative chest X-rays did not influence
the decision to operate, type of anaesthesia or postopera-
tive complication rate.'?

Similarly, routine chest X-rays done in patients admitted
for diagnostic workup for infertility also constituted a 'low
yield' group. Chest X-rays have been performed in these
patients due to the widely held belief that radiography is
more sensitive than clinical examination in detecting occult
chest diseases. Chest X-ray has even been considered
to be an extension of the routine clinical examination.
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TABLE I. Indications for chest X-ray in 'asymptomatic' group

Indications Number of patients

Routine workup

Preoperative assessment

Infertility

165

408

326

899

TABLE II. Radiographic abnormalities in 'asymptomatic' group

n (%)

ClinicGllyimportant abnormalities
Pulmonary tuberculosis
Unilateral pleural effusion (unexplained aetiology)

19 (2.1)
9 (I)

28 (3.1)

86 (9.6)
9 (1)
2 (0.2)
1 (0.1)

98 (10.9)

Clinically unimponan: abnormalities
Unfolded aorta
Cervical rib
Old rib fracture
Chilaiditi syndrome

TABLE III. Radiographic abnormalities in 'symptomatic' group

n (%)

Clinically important abnormalities
Pulmonary tuberculosis
Inflammatory consolidation
Chronic obstructive airways disease
Pleural effusion
Bronchiectasis
Metastasis

186 (18.6)
106 (10.6)
86 (8.6)
20 (2)
11 (1.1)
4 (0.4)

413 (41.3)

Clinically unimportant abnormalities
Unfolded aorta
Calcified lymph nodes
Cervical rib
Old rib fracture
Bifid rib
Scoliosis

60 (6)
4 (0.4)
4 (0.4)
2 (0.2)
1 (0.1)
1 (0.1)

72 (7.2)

Our results show that the practice of routine chest radio-
graphy in this subgroup is also not justified.

It is important to be aware of the limitations of the diag-
nosticaccuracy of chest X-rays before drawing major con-
clusions from a study utilizing this diagnostic technique.
False-positiveand false-negative results may arise due to
severalreasons. Suboptimal radiographic technique, poor
patient positioning and patient motion may lead to
artefacts, and may obscure major findings on the film.
Even with perfect technique, lesions may be hidden by
overlyingshadows; and overlapping shadows of normal
structuresmaybe incorrectly interpreted to be pathological.
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Another major cause of inaccurate results is interpreter
variability. In the studies by Yerushalmy, 18,19 a single reader
missed 32% of the 'true-positive' cases of tuberculosis,
which were later diagnosed by a group of radiologists.

Another limitation of our study may be related to
expectation bias since prior knowledge of the patient's
clinical status could have influenced the radiological
interpretation. But in the present study, as in others show-
ing negative conclusions, this bias probably strengthens
the argument because interpretation of radiographs with
knowledge of clinical information should improve test
sensitivity and make a negative conclusion less likely. 14

Unnecessary chest X-rays may be avoided if they are
withheld as part of routine preoperative assessment for all
patients admitted to hospital, and in patients undergoing
investigation for infertility. Only patients with chest-
related symptoms should have a chest X-ray. This will
help reduce the workload of X-ray departments and may
help improve the quality of X-rays.
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