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Evaluation of pleural diseases with FDG-PET
imaging: preliminary report

Th Bury, P Paulus, A Dowlati, J L Corhay, P Rigo, M F Radermecker

Abstract In this preliminary report we have in-
vestigated the ability of FDG-PET to differ-Background – Positron emission tomo-

graphy (PET) with 18-fluorodeoxyglucose entiate between malignant and non-malignant
pleural disease.(FDG) is an accurate method for differ-

entiating benign from malignant disease.
The use of FDG-PET for the aetiological
diagnosis of pleural disease was in- Methods
vestigated in 25 patients.  
Methods – PET was performed on each Twenty five subjects of mean age 60 years
subject before invasive procedures were (range 36–80) undergoing evaluation of pleural
used to determine the aetiological dia- disease were enrolled in the study. Each subject
gnosis. The PET data were analysed by was examined by chest radiography, CT scan-
visual interpretation of coronal, sagittal, ning (PQ 2000 4th generation, Picker, Cleve-
and transverse slices. land, Ohio, USA) and pleural fluid analysis. A
Results – Sixteen patients were found to PET study was performed on each subject
have malignant pleural disease and nine before invasive procedures were carried out.
had benign disease. All patients with histo-
logically confirmed malignant disease
showed FDG uptake within the pleural  
thickening which was intense in 14 cases PET was performed with an UGM Penn PET
and moderate in two. PET imaging showed 240H scanner as previously described4 and the
the absence of FDG uptake and correctly data were analysed by visual interpretation of
categorised seven non-malignant lesions. coronal, sagittal, and transverse slices alone
Two patients with infectious pleural dis- and by cross referencing. PET images were
eases showed a localised and moderate read independently by two nuclear physicians,
FDG uptake. who had knowledge of the standard chest radio-
Conclusion – Our preliminary results sug- graph only, by evaluation of the presence or
gest that FDG-PET could be an effective absence of 18FDG uptake in the pleural space.
tool for differentiating between benign and When increased 18FDG uptake was observed,
malignant pleural diseases. two levels were identified – moderate or intense.
(Thorax 1997;52:187–189)
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The diagnostic efficacy of PET-FDG imaging
as a means of differentiating malignant from
benign pleural lesions was evaluated by cal-Pleural effusion or pleural thickening are the
culating the sensitivity, specificity, positive pre-most common radiographic manifestations of
dictive value, and negative predictive value. Forpleural disease but aetiological diagnosis is
each parameter the 95% confidence intervalsdifficult. Most patients who are admitted to a
(95% CI) were given.hospital with pleural disease undergo extensive

diagnostic procedures including chest radio-
graphy, thoracocentesis with various chemical,Pneumology

Department microbiological and cytological studies, com- Results
Th Bury puted tomographic (CT) scanning of the Sixteen patients had malignant pleural diseaseA Dowlati

thorax, needle biopsy of the pleura, bron- and nine had benign pleural disease. MalignantJ L Corhay
M F Radermecker choscopy, and sometimes pleuroscopy and diseases (13 metastatic lesions and three meso-

open pleural biopsy. Indeed, invasive pro- thelioma) were confirmed by analysis of pleuralNuclear Medicine
cedures are often justified because the criteria samples obtained by Abrams needle biopsyDepartment

P Paulus for diagnosing malignancy by morphological (n=4), thoracoscopy (n=11), or thoracotomy
P Rigo imaging (CT and MR imaging) are not specific (n=1). In nine patients the disease was con-

and cytological examination of the pleural fluid sidered benign: five parapneumonic effusionsCHU Sart Tilman B35
4000 Liège, Belgium has a low sensitivity.1 (diagnosed by plain radiographic follow up after

thoracocentesis), one pleural fibroma (thora-Positron emission tomography (PET) withCorrespondence to:
Dr Th Bury. 18F-fluorodeoxyglucose (FDG) can accurately cotomy), one benign asbestos pleural disease

(thoracoscopy), one benign neurofibromaReceived 2 February 1996 differentiate benign from malignant pulmonary
Returned to authors abnormalities. Recent studies have shown its (thoracotomy), and one tuberculous pleuritis25 April 1996
Revised version received use in the evaluation of solitary pulmonary (Abrams needle biopsy). At present the follow
29 May 1996 nodules and the staging of mediastinal non- up for these benign pleural diseases is at leastAccepted for publication
25 September 1996 small cell lung cancer.2 3 yearly with no signs of malignancy.
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within the pleural thickening. The sensitivity
of the method was 100% (95% CI 79.4 to 100)
with a negative predictive value of 100% (95%
CI 59 to 100). The 18FDG uptake was intense
in 14 cases and moderate in two. Figure 1
shows CT and FDG-PET scans in a patient
with diffuse unilateral involvement of the pleura
by a sarcomatous type mesothelioma.

PET imaging showed the absence of 18FDG
uptake within the pleura and correctly iden-
tified seven benign lesions. In two patients with
benign pleural disease there was an increase in
FDG uptake which was moderate and localised
to the lateral pleural space; one patient had
a parapneumonic effusion and the second a
tuberculous pleuritis. Figure 2 shows CT and
FDG-PET scans in a patient with benign
pleural disease. The specificity of the FDG-
PET imaging was 78% (95% CI 40 to 97) and
the positive predictive value was 89% (95% CI
65.3 to 98.6).

Discussion
It is easy to confirm the presence of a pleuralFigure 1 (A) CT scan and (B) FDG-PET imaging in

a 52 year old man with sarcomatous type mesothelioma. abnormality by clinical examination and CT
The CT scan shows a circumferential and nodular pleural scanning of the thorax. However, the mor-
thickening (white arrows) and the PET scan is a phological patterns on CT scans alone cannottransverse image showing intense FDG uptake within the

accurately differentiate between benign andpleural thickening (black arrows).
malignant lesions.5 For this reason, an invasive
procedure (thoracocentesis, needle biopsy,

  thoracoscopy, open pleural biopsy) is often
PET imaging correctly identified all malignant required to establish the diagnosis. Little is
pleural diseases. All malignant pleural lesions known about the application of FDG-PET
showed a diffuse increase in 18FDG uptake imaging in the management of pleural disease,6

but our preliminary results suggest that it may
be useful in the evaluation of certain pleural
diseases. Benign and malignant primary pleural
tumours are rare and a “limited” thoracotomy
is often required to establish the diagnosis. In
our study the malignant or benign nature of
these primary pleural abnormalities (n= 6)
was correctly identified by this non-invasive
technique. Metastatic pleural lesions are com-
mon but may be difficult to diagnose so that
thoracoscopy, requiring admission to hospital
for five days, is necessary. In our series there
were 13 cases of metastatic pleural in-
volvement. All showed a diffuse increase in
18FDG uptake which was intense in 11 cases
and moderate in two. PET imaging with visual
interpretation appears to be less conclusive in
infectious pleural diseases; in our series we
observed two such cases with moderate FDG
uptake.

On the basis of these preliminary results we
believe that the PET technique could reduce
the number of open pleural biopsies and “lim-
ited” thoracotomies performed for benign
pleural disease. In particular, if a patient has
localised pleural thickening which does not
exhibit 18FDG uptake, we think it is un-
necessary to subject the patient to an invasive
procedure as a first step. This will have to be
confirmed in a larger study.Figure 2 (A) CT scan and (B) FDG-PET imaging in

We do not routinely quantify our PET dataa 40 year old man with benign asbestos pleural disease.
The CT scan shows bilateral nodular pleural thickenings because acquisition of transmission data is cur-
in paravertebral gutters (white arrows) and the PET scan rently incompatible with whole body imaging
is a transverse image showing the absence of FDG uptake as it would prolong the procedure by an hourwithin the posterior pleural thickenings (black arrows).
Note the anterior FDG uptake by the heart. or more, depending on the length of the scan.
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