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Background: The guidelines from the British Thoracic Society (BTS) regarding the investigation of
unilateral pleural effusions recommend computed tomography (CT) in exudates. We decided to investigate
if clinicians follow BTS guidelines’ recommendations with respect to CT in patients with unilateral
pleural effusions. Secondly, to investigate the diagnostic consequences of following and not following this
recommendation.

Methods: The study was a retrospective, non-randomized study including consecutive patients referred
to our tertiary centers in 2013-2016 because of unilateral pleural effusion. Patients undergoing chest CT
for unilateral pleural effusion of unknown cause after thoracentesis and chest X-ray were included. Patients
were categorized as having pleural exudates or transudates, according to Light’s criteria, if applicable. We
registered use of CT, and calculated diagnostic values.

Results: In total, 323 of the 465 included patients underwent CT (69%). CT was performed in the majority
of patients not having an exudate (transudates: n=40; 54%; Light’s criteria not assessed: n=111; 67%).
¥F-FDG positron emission tomography (PET)/CT without prior CT was performed in 32 patients with an
exudate (58%). The sensitivity of a non-guideline supported CT (70%) was significantly higher compared to
a guideline supported CT (47%), P value <0.045. The post-test probability of a positive guideline-supported
CT [likelihood ratio (LR) positive 3.26] for a later diagnosis of thoracic malignancy increased the probability
from 25% to 52%. A negative CT (LR negative 0.62) decreased the probability to 17%. For a non-guideline-
supported CT the numbers were (LR positive 3.42) 53% and (LR negative 0.38) 11%, respectively.
Conclusions: Clinicians appear not to follow BTS guidelines when deciding to perform chest CT. The
relevance of this deviation is supported by the superior sensitivity of CT non-guideline supported CT.
Opverall, CT is associated with suboptimal sensitivity and negative predictive values for the diagnosis of

thoracic malignancy.
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Introduction

Identifying the etiology of a unilateral pleural effusion is
a clinical challenge. More than 50 different causes have
been described, including both localized pleural diseases
and systemic conditions (1). The incidence of malignant
disease is 20-70% depending on the study population (2-5).
According to the guideline by the British Thoracic Society
(BTS), initial work-up of a unilateral pleural effusion
includes a medical history, physical examination and a
review of prescribed and over-the-counter drugs (1). In
unsolved cases, the guideline suggests a chest X-ray and
aspiration of pleural fluid for cytology and biochemical
characterization according to Light’s criteria (1,6) (see
Figure 1). If the fluid is not a transudate and fluid analysis
and clinical features are not diagnostic, it is recommended
to perform a contrast enhanced computed tomography (CT)
scan of the thorax.

The recommendation of CT is based on five studies (1):
one study on empyema (7), two studies on pleural thickening
(8,9), one summary article mainly including studies on
patients with empyema and pleural thickening (10),
and one study including patients with pleural effusions (11).

In addition, it has not previously been investigated how
often the guidelines’ recommendation of CT is followed,
which is in contrast to what is known about other guidelines
(12-14).

On this background, we set out to investigate whether
(I) clinicians follow BTS guidelines’ recommendations
with respect to CT in patients with unilateral pleural
effusions and (II) the diagnostic consequences of following,
respectively not following this BTS guidelines.

Methods
Ethics

The study was a retrospective observational study, without
randomization or study-specific interventions. Such types
of studies are exempt from approval by the local Research
Ethics Committee according to Danish legislation (ID
17-000048). The study was approved by the Danish Data
Protection Agency (REG-147-2017) and was reported to
The Danish Patient Safety Authority.

Study design and participants

In this retrospective cohort study, we identified all adult
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patients consecutively referred with unilateral pleural
effusion to the Department of Pulmonary Medicine at
Naestved and Roskilde hospitals (tertiary referral centers),
Region Zealand, Denmark, from January 2013 to December
2016. Information on patient demographics, clinical and
para-clinical information and investigations were retrieved
from the hospital database.

For the purpose of a sub-analysis on the diagnostic value
of CT, patients having had both thoracentesis, chest X-ray
and CT of the chest performed, but no known malignancy
in the thorax, were selected. All patients were followed for a
minimum of 12 months.

Outcome of BTS guidelines

According to the diagnostic algorithm in the BTS guideline,

pleural fluid biochemical analysis should be performed

when patients are referred to a chest physician (see Figure I).

() We registered in how many cases the pleural fluid
was classified as a transudate or exudate according to
Light’s criteria (6);

(II)  If the pleural fluid was classified as a transudate, the
cause should be treated. We registered in how many
patients CT was performed;

(IIT) If the pleural fluid was classified as an exudate, two
diagnostic approaches exist: if fluid analysis and
clinical features has given a diagnosis, then the
patients should be treated appropriately. Secondly,
if fluid analysis and clinical features has not given a
diagnosis, a CT should be performed. Therefore, we
registered patients not investigated with a CT and if
the physicians’ provisional diagnosis were correct. If a
CT was performed, we calculated diagnostic values as
stated below.

Classification of the pleural fluid

Light’s criteria (6) were used. The pleural effusion was

considered an exudate if one or more of the following

criteria were met:

() Pleural lactate dehydrogenase/serum lactate
dehydrogenase ratio >0.60;

(II) Pleural protein/serum protein ratio >0.50;

(III) Pleural lactate dehydrogenase >2/3 of normal upper
limit.

The pleural effusion was considered a transudate if
neither of these criteria were met.
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Figure 1 Diagnostic algorithm from investigations of a unilateral pleural effusion in adults: British Thoracic Society pleural disease

guideline 2010 (with permission from the authors).
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All patients underwent contrast-enhanced CT of the chest
and upper abdomen. CT was performed using standard
protocols: before CT imaging [Philips Brilliance (multi-
slice) 64 or iCT 256, Best, The Netherlands], 100 mL
Optiray 300 mg I/mL or 100 mL Iomeron 350 mg I/mL
was injected intravenously (flow rate 4 mL/s) followed by a
bolus of 10 mL isotonic NaCl. All examinations were read
by two radiologists and a report was written after having
reached consensus (routine procedure).

Classification of results

Cytological examination of the pleural fluid, chest X-ray and
CT findings were categorized as below. The investigations
were classified blinded to results of later examinations
performed and the clinical course.

Cytological examination of pleural fluid

All pleural fluid cytological examinations in Denmark are
recorded at The Danish Pathology Register, a national
database including data from all pathological examinations
in Denmark since 1990 (15). We registered if malignant
cells were found during routine examination.

Chest X-ray
The classification of each chest X-ray was based on the
routine description as follows:
% X-ray not suspicious for malignancy;
% X-ray suspicious for malignancy:
¢ If any of the following was found: hilar enlargement or
consolidation or atelectasis described as suspicious for
malignancy, solitary nodules >20 mm, multiple nodules,
any masse(s) single or multiple, and pleural opacities;
% X-ray inconclusive.
Patients with an inconclusive X-ray was included in the
analysis of the diagnostic value of CT.

CT results

The classification of each CT-scan was based on the routine

scan report as follows:

% CT not suspicious of malignancy;

% CT suspicious of malignancy:

¢ If any of the following was found: circumferential

pleural thickening, nodular pleural thickening,
parietal pleural thickening >1 cm or mediastinal
pleural involvement and/or showed parenchymal
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abnormalities (nodules >8 mm) (8,16).
¢ CT inconclusive:
+ None of the above.
An inconclusive CT was classified after a worst-case
scenario thus as incoherent with the final diagnosis (17).

The final diagnosis

A final diagnosis of malignancy was based on a multi-
disciplinary team decision and tissue biopsies (e.g.,
transthoracic needle aspiration/biopsy or thoracoscopy).

We searched electronic medical records including The
Danish Pathology Register (15) for new diagnoses of
malignancy within 12 months after thoracentesis.

A non-malignant, final diagnosis was defined as no
pathoanatomical findings of malignancy within one year
from thoracentesis.

Statistics

Data were presented as frequencies and/or median and
range. Based on a classification of the suggested diagnoses as
true-positive (TP), true-negative (TN), false-positive (FP),
false-negative (FIN), we calculated the sensitivity, specificity,
positive likelihood ratio (LR+), negative likelihood ratio
(LR-), positive predictive value (PPV), negative predictive
value (NPV), and diagnostic accuracy [(TP + TN)/
(TP + FP + TN + FN)].

In case of equivocal findings on CT a worst-case scenario
was defined as: if the final diagnosis was malignant, the CT
was categorized as not suspicious of malignancy and if the
final diagnosis was non-malignant, the CT was categorized
as suggestive of malignancy.

Categorical data were analyzed using Chi-square test
or Fishers Exact test, were appropriate. Mann-Whitney’s
test (Wilcoxon rank-sum test) was used for continuous
data. Bayesian statistics were used to calculate the post-test
probability of malignancy.

Data were analyzed using STATA (StataCorp LLC,
version 15.0, College Station, Texas, USA).

Results

Figure 2 depicts the flow of patients. In total, 465 patients
were eligible presenting with a unilateral pleural effusion
of unknown cause after baseline examination (chest X-ray,
and pleural fluid cytology and culture). Median age was
74 (range, 22-99) years, 167 (36%) were females, and CT
was performed in 323 patients (69%).
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Figure 2 Patient flow. Dotted lines and symbols (cross, solid square, solid circle, and empty circle) refer to respective steps in diagnostic

algorithm Figure 1.

Adberence to BTS’ guidelines with respect to CT

Measurement of pleural lactate dehydrogenase and/or
protein was absenting in 165/465 patients (35%). Of these,
111 patients underwent CT (67%). In 74/465 patients (16%)
the pleural fluid was classified as a transudate regardless
hereof, 40 patients (54%) underwent a CT.

The remaining 226/465 patients (49%) were classified

as having an exudate, which in 23 patients was diagnosed as
secondary to specific, non-malignant diseases (most often
congestive heart failure or renal failure). CT was performed
in 172 of the remaining 203 patients (85%).

Of the 323 patients who underwent CT, the referral was
in accordance with BTS guidelines in 172 patients (53%)
(Figure 1) (1).

Patients in whom Light’s criteria were not applied,
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Table 1 Comparison of patients with respect to the use of Light’s criteria
] Light’s criteria measured Light’s criteria not
Variable P value*
Transudate (n=79) Exudate (n=226) Total (n=305) measured (n=166)
Age, median [range] 80 [50-99] 74 [22-96] 74 [22-99] 71 [41-92] 0.008
Gender (female) 42 (53%) 64 (28%) 106 (35%) 61 (37%) 0.632
CT (number) 45 (57%) 171 (76) 216 (71%) 111 (67 %) 0.425
New malignancies 10 (13%) 45 (20%) 55 (18%) 62 (37%) <0.000
*, comparing Light’s criteria measured vs. Light’s criteria not measured.
Table 2 Comparison of patients with respect to the use of CT'
Transudate Exudate No Light
Variable CT+ cT- P value cT- P value CT+ cT- P value
(n=40) (n=34) (n=172) (n=54) (n=111) (n=54)
Age 78 80 0.370 73 0.539 71 71 0.905
Gender (female) 22 (55%) 20 (59%) 0.384 50 (29%) 14 (26%) 0.589 36 (32%) 25 (46%) 0.084
New malignancies 6 (15%) 4 (12%) 0.837 32 (19%) 13 (24%) 0.428 39 (35%) 23 (43%) 0.355

were significantly younger and more often diagnosed with
malignancy, but we found no difference in gender and the
use of CT (see Table 1). Overall, there was no difference in
age, gender and number of malignancies between patients

with and without CT (Tuble 2).

Patients not classifiable according to Light’s criteria

Out of 465 patients, 165 had a pleural effusion not classified
according to Light’s criteria (see Figures I and 2). Forty-five
patients (27%) were diagnosed with a new malignancy and
17 patients (10%) were diagnosed with malignant pleural
effusion from a previously known primary cancer; in total
62 patients (38%) with: lung cancer (n=36; 58%), malignant
pleural mesothelioma (n=8; 13%), breast cancer (n=5; 8%),
malignant lymphoma (n=4; 6%), esophagus cancer (n=2; 3%),
laryngeal cancer (n=2; 3%) and five patients (8%) with
either malignant melanoma, gallbladder cancer, liver cancer,
tongue cancer or cancer of unknown primary. Six patients
(4%) were lost to follow-up.

Pleural transudate not investigated with CT

Following guidelines, 34/465 patients had a pleural
transudate and a CT was not performed (see Figures I and 2).
Of these, two patients (6%) were diagnosed with lung
cancer with pleural metastases and two patients (6%), who
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had previously received intended curative treatment for
non-metastatic lung cancer, had recurrence with pleural
metastases. One patient (3%) were lost to follow-up.

Pleural transudate investigated with CT

In spite of the guideline recommendations, 40/465 patients with
a pleural transudate underwent CT (see Figures I and 2). Of
these, six patients (15%) were diagnosed with malignancy:
lung cancer (n=4; 67%), malignant pleural mesothelioma
(n=1; 17%) and bladder cancer (n=1; 17%).

CT was performed due to suspected malignancy in 22/40
patients (55%), including 12 with known, non-pleural
malignancy. CT was performed in 10/40 patients (25%)
due to suspected non-malignant causes (e.g., empyema,
pulmonary embolism).

Four patients (10%) were lost to follow-up.

Pleural exudate investigated with a CT

Following the guideline recommendations, 172/465
patients with a pleural exudate underwent CT (see Figures 1
and 2). Of these, 21 patients (12%) were diagnosed with
a new malignancy and 11 patients (6%) were known with
a non-pleural malignancy prior to referral, in total 32
patients (19%) with: lung cancer (n=13; 41%), malignant
pleural mesothelioma (n=6; 19%), breast cancer (n=6; 19%),

J Thorac Dis 2019;11(4):1336-1346
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Table 3 Diagnostic value of CT

Diagnostic
accuracy

Specificity PPV NPV LR+ LR-

FN TN  Sensitivity

FP

P

Variable

3.26 (1.88-5.64) 0.62 (0.44-0.87) 78% (71-84%)

88% (83-91%)

119 47% (29-65%) 86% (79-91%) 43% (30-57%)

20 17

15

CT according to BTS

(n

171)

2.93 (1.50-5.69) 0.68 (0.46-1.00) 80% (73-86%)

92% (88-94%)

119 42% (20-67%) 86% (79-91%) 29% (17-44%)

20 1

8

Thoracic malignancies

(n

158)

3.74 (1.96-7.14) 0.54 (0.30-0.97) 83% (76-89%)

95% (92-97%)

119 54% (25-81%) 86% (79-91%) 26% (16-40%)

6

20

Extrathoracic

152)

malignancies (n

3.42 (2.25-5.22) 0.38 (0.24-0.60) 77% (69— 83%)

87% (81-91%)

80 % (71-87%) 58% (47-68%)

70% (54-83%)

13 86

22

CT not according to BTS 30

(h=151)

3.33 (2.13-5.19) 0.41 (0.24-0.68) 77% (69-84%)

90% (84-94%)

49% (38-60%)

80% (71-87%)

68% (49-83%)

86

22 10

21

Thoracic malignancies

(n

139)
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3.68 (2.24-6.04) 0.31(0.12-0.84) 79% (71-86%)

97% (91-99%)

29% (20-40%)

80% (71-87%)

86  75% (43-95%)

22

Extrathoracic

120)

malignancies (n

TP, true-positive; FP, false-positive; FN, false-negative; TN, true-negative; PPV, positive predictive value; NPV, negative predictive value; LR+, positive likelihood ratio; LR—,

negative likelihood ratio.
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malignant lymphoma (n=3; 9%), and 4 patients (13%) with
either renal cancer, gastric cancer, tonsillar cancer and
thymoma.

Of the remaining 140 patients without a diagnosis of
malignancy (81%), 22 (16%) died during follow-up.

Pleural exudate not investigated with a CT

Despite having a pleural exudate, 55/465 patients did not
undergo a CT (see Figures 1 and 2). Of these, 11 patients
(20%) were diagnosed with a new malignancy, and 2
patients were known with non-pleural malignancy; in
total 13 patients (24%) with: lung cancer (n=3; 23%), lung
cancer and malignant lymphoma (n=1), malignant pleural
mesothelioma (n=3; 23%), ovarian cancer (n=2; 15%) and
4 (31%) with one of the following: breast cancer, kidney
cancer, malignant lymphoma and pancreatic cancer.

"F-FDG positron emission tomography (PET)/CT
without prior CT was performed in 32/55 patients (58%)
and all 13 malignant cases were in this group.

The 23 patients (42%) who were judged to have non-
malignant cause of the pleural effusion were managed
appropriately and none developed malignancy during the
follow-up period. Nine patients (39%) died during follow-up.

Diagnostic value of guideline-based CT (exudative pleural
effusions)

A total of 172 patients with exudative pleural effusions
underwent a CT. In one patient, the CT was performed
at another location and it was not possible to retrieve CT
images or scan report, leaving 171 for this analysis. The CT
was classified as inconclusive in 10 patients (6%) and they
were included as specified under methods. In total, 32/172
patients (19%) were diagnosed with malignancy during the
study period.

Overall, CT was suggestive of malignancy in 35
patients (20%), and 15 of these (43%) were diagnosed
with malignancy. The sensitivity was 47% (29-65%) and
negative-predictive value was 88% (83-91%) (see Table 3).

In patients with thoracic malignancies, the CT was
suggestive of malignancy in 28 patients (18%), and of these,
8 (29%) were diagnosed with malignancy; the sensitivity
was 42% (20-67%) and negative predictive value was 92%
(88-94%) (see Tuble 3).

In patients with extrathoracic malignancy, the CT was
suggestive of malignancy in 27 patients (18%), and of these,
7 (26%) were diagnosed with malignancy. The sensitivity

J Thorac Dis 2019;11(4):1336-1346
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was 54% (25-81%) and negative-predictive value was 95%
(92-97%) (see Table 3).

Diagnostic value of non-guideline-based CT

Overall 151 patients were included in the analysis;
transudates n=40 and not classifiable according to Lights
criteria n=111. The CT was classified as inconclusive in
seven patients (6%) and they were included as specified
under methods. In total, 43 patients (28%) were diagnosed
with malignancy during the study period.

Overall, The CT was suggestive of malignancy in 52
patients (34%), and of these, 30 (58%) were diagnosed
with malignancy. The sensitivity was 70% (54-83%) and
negative-predictive value was 87% (81-91%) (see Table 3).

In patients with thoracic malignancies, the CT was
suggestive of malignancy in 43 patients (31%), and of these,
21 (49%) were diagnosed with malignancy; sensitivity 68%
(49-83 %) and negative predictive value 90% (84-94%) (see
Table 3).

In patients with extrathoracic malignancy, the CT was
suggestive of malignancy in 31 patients (21%), and of these,
9 (29%) were diagnosed with malignancy. The sensitivity
was 75% (43-95%) and the negative-predictive value was
97% (91-99%) (see Tible 3).

The diagnostic value of guideline versus non-guideline
supported CT

The sensitivity of a non-guideline supported CT was
significantly higher compared to a guideline supported CT
(70% and 47%, respectively), P value <0.045. There was no
statistical difference in specificity.

Clinical application

According to the Bayesian method, estimates of the post-
test probability of a malignant unilateral pleural effusion
in patients who underwent a CT is a function of disease
prevalence (pretest probability). The disease prevalence in
our population was 25%, which equals other findings in
Europe (3,4).

In all patients with CT performed according to the BTS
guideline, the findings of a positive CT (LR positive 3.26),
would increase this probability to 52% (47-58%), whereas
a negative result (LR negative 0.62) would decrease the
probability of malignancy to 17% (15-19%).

In all patdients with CT not performed in accordance with the
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BTS guideline, the findings of a positive CT (LR positive 3.42)
would increase this probability to 53% (49-57%),
whereas a negative result (LR negative 0.38) would decrease
the probability of malignancy to 11% (9-13%).

Discussion

This is the first study to investigate if patients with
unilateral pleural effusion are investigated with CT
according to the BTS guideline (1). We found that in
almost half of the patients in our study population (47%),
the decision of performing CT was not in agreement
with the BTS recommendations (1). E.g., 54% of patients
with pleural transudates had undergone CT, which is not
recommended by the guideline. Furthermore, the sensitivity
of a non-guideline supported CT was significantly higher
than a guideline-supported CT.

The sensitivity of CT for predicting malignancy in
pleural effusions have been investigated in five studies,
yet none reported data on unilateral effusions in isolation
(11,18-21).

Our findings are in accordance with three of the five above
studies (18,19,21). The sensitivity was higher in two studies
(86% and 92%, respectively) (11,20). Patients included
in these studies were highly suspicious for malignancy or
referred to thoracoscopy, and the incidence of malignancy
was higher compared to our study (80% and 68%,
respectively) (11,20). These patients may have had a higher
level of clinical disease stage, resulting in pathoanatomical
changes which can be more easily identified on CT (i.e.,
lower rate of false negatives). We found an incidence of
malignancy of 25%, which is in accordance with previous
findings of approximately 20% (3,4).

This difference in study population could also explain
the superior specificity found by Traill ez 2. (100%) (11).

Two studies found a specificity of 93% and 92%,
respectively (19,21). In one of the studies, an advanced score
was calculated based on logistic regression findings (21).
This could result in fewer false positive findings (not
specified), and thus a superior specificity (21).

In the last study (21), it is uncertain what caused the
difference in specificity, the study population is identical,
however, the type of CT used, how the images were
analyzed, and how the findings were classified was not
stated (19).

Thoracic ultrasound has a high sensitivity for the
detection of pleural fluid [100% if >100 mL (22)], and is,
in addition, used for image-guided techniques (e.g., tissue

J Thorac Dis 2019;11(4):1336-1346
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biopsies, thoracentesis, and chest tube insertion) (23).
Thoracic ultrasound was found to have a sensitivity of
73% and specificity of 100% for predicting malignancy in
patients with a pleural effusion, the corresponding numbers
for CT were sensitivity 97% and specificity 89% (24). CT
correctly identified 32/33 patients with malignant causes
compared to 26/33 for thoracic ultrasound (24). However,
CT identified two patients as false positive, whereas thoracic
ultrasound identified all patients with benign disease (24).

The superior sensitivity of non-guideline supported CT
(compared to guideline-supported), could be explained
by physicians not measuring pleural LDH or protein
in patients with a high suspicion of malignant disease.
Several clinical features can predict malignancy in patients
with pleural effusions referred to thoracoscopy (20).
Alternatively, the differentiation into exudates and
transudates do not assist in the decision of performing CT.

The incidence of malignancy in patients with pleural
exudates is approximately 30% (4,19) and in pleural
transudates 10% (25,26). Because of this, among others, it
has been suggested to perform intensive investigations in all
patients presenting with a unilateral pleural effusion (19,27).

In the daily clinical work up, the clinicians base the
handling of the patients on the descriptions of the CT
from the department of radiology. It was not the aim of this
study to examine inter- and intra-observer variation among
different assessors (17). The aim was solely to investigate
what comes from following the BTS guidelines in everyday
clinical life.

A strength of the study is, that it is the first study
investigating the use of the BTS guidelines’ recommendations
in the clinical work up of unilateral pleural effusions, i.e.,
including unselected, consecutive patients with a unilateral
pleural effusion regardless of the presence of pleural
abnormalities (e.g., thickening or nodules) and excluding
patients suggestive of malignancy at either pre-CT pleural
fluid cytology or chest X-ray (11,18,21). Furthermore, our
study it is the largest study investigating the value of CT in
unilateral pleural effusions and exudates, and the third largest
when including studies on pleural lesions and both bilateral
and unilateral pleural effusions (18,21).

Overall, approximately two-thirds of the patients were
investigated with a CT, independent of the classification
into transudates and exudates. In addition, the sensitivity
of a non-guideline CT was superior compared to a CT
performed in accordance with the BTS guideline. Having in
mind that approximately 10% of the patients with a pleural
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transudate were diagnosed with a malignancy, physicians
must consider if a CT should be performed in this setting.

One third of the patients (n=25; 33%) who underwent
CT and had a malignant cause, were found to have an
extrathoracic malignancy. The guideline recommends a
contrast-enhanced chest CT (1), however, future patients
might benefit from performing CT of the thorax and
abdomen. Future studies need to evaluate, whether this will
increase the diagnostic value of CT.

In general, a good diagnostic test provides a LR+ >10
and a LR- <0.1 (28,29). We found a LR+ of 3.42 and
LR- of 0.38, which is indeed concerning because it may
lead to a high number of superfluous investigations in a
substantial number of patients and a considerable risk of
missing malignancy in others.

We speculate that the addition of PET-CT would
increase the positive predictive value and sensitivity. One
retrospective study found a higher sensitivity and equal
specificity of FDG PET/CT compared to CT alone in
distinguishing benign from malignant pleural effusions (30).
On the contrary, a meta-analysis concluded that PET-
CT should not be used as a routine examination because
PET-CT did not change the probability of malignancy
sufficiently (31). Both studies included patients with
bilateral pleural effusions, and the meta-analysis also
included patients with known thoracic malignancies and
pleural lesions.

In our study, malignant pleural mesothelioma, lung
cancer and malignant lymphoma were predominant,
and PET-CT can rule out malignancy in most solitary
pulmonary nodules and pleural lesions due to high
sensitivity (32,33).

A limitation of the study is the retrospective design,
which unavoidably implies a risk for selection bias.

Conclusions

Clinicians appear not to follow BTS guidelines when
deciding to perform chest CT, the relevance of this
deviation is supported by the superior sensitivity of CT
non-guideline supported CT.

However, overall, CT is associated with low sensitivity
and specificity for the diagnosis of thoracic malignancy.
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