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Abstract
Thepurpose of the review is to:

(a) provide information concerning the physiology of lung cancer imaging with fluorodeoxyglucose (FDG) positron
emissiontomography (PET);

(b) clarify the role of FDG—PET in the diagnosis of solitary pulmonary nodules;

(c) summarise the accuracy of PET scanning in the staging of lung cancer both in regard to mediastinal nodal
stagingand the staging of distant metastases.
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Solitary pulmonary nodules uptake values of equal to or greater thanl®% False-
negative studies, however, can occur in tumours with low
Positronemission tomography (PET) with F-18 2-fluorometabolic activity, such as bronchioloalveolar carcinoma
2-deoxy-D-glucose (FDG), a glucose analogue labellgghq carcinoid tumours, and in small nodules that are
with positron-emitting fluorine-18, is a useful imagingsmajier than 1 cm in diameté. False-positive studies
modality for evaluating patients with lung cancer. Mosrtnay occur in benign nodules or lesions with high
malignant tumours are characterised by increased gluc?ﬁgtabolic rates, such as active inflammatory processes.

metabolism. Because tumours are metabolically aCt'\"ﬁ’lese include infections such as infectious granulomas

tumour cells take up increased amounts of FDG relative S
and sarcoidosis.

to normal lung tissue. FDG is therefore highly sensitive _ - .
in the identification of malignant tumours. .T'he hegative pre'dlctlve. value of a P'_ET stqdy IS
Scl|n|cally useful. Patients with focal lung lesions without

PET was previously available only in institutions” ¢
with an on-site cyclotron. FDG is now distributedSignificant FDG uptake can be followed because a

commercially, and PET imaging for lung cancer has bedl¢gative finding is highly suggestive of a benign
approved for reimbursement by most third-party payersabnormality. The positive predictive value is lower,
PET with FDG has become an additional option fornd such lesions frequently require biopsy; however
the evaluation of solitary pulmonary nodules and othéhe positive predictive value for FDG-PET is 90% in
focal lung lesions. Reported sensitivities for the detectigratients over 60 years of age. The FDG-PET scan
of lung cancer have ranged in various reports betweshould also be interpreted in conjunction with the clinical
83 and 100%, with specificities of 63—90% using standatittelihood of lung cancer in a given patient and other
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radiologic features of focal lesions, such as growth rateensitivity, and specificity of PET for bone metastases
morphologicfeatures, and the presence or absence lofive been reported to be above 98% There are,
contrast enhancement. however, limitations in the PET evaluation of brain
metastases. The normal brain has significant glucose
uptake, and metastases may be difficult to detect on PET.
Staging of lung cancer Reports of low sensitivity (68%) have been reported in
detecting brain metastases, and PET should not be used
PET has recently proved useful in the staging of lunip replace CT or MR imaging. There are limitations of
carcinoma in the determination of the presence of noddET in the evaluation of non-small cell lung cancer. The
disease and distant metastases. In several studies, upasitive predictive value of PET is lower in patients with
18% of patients considered to be resectable have marfammation (e.g. in post-obstructive pneumonia). The
advanced disease demonstrated by PET imaging. limited anatomic resolution of PET makes evaluation of
Regarding nodal staging, the sensitivity of PEThe extent of the tumour less reliable than CT scanning or
has been reported in the range of 76-100% aldR imaging.
specificities range from 82 to 100%. Several studiesPreliminary studies have also demonstrated the benefit
have demonstrated the superiority of FDG-PET over QIf FDG-PET in measuring response to chemotherapy
scanning in the evaluation of nodal disease. In a met@nd radiation and also in the detection of recurrent
analysis comparing the value of PET in 514 patiengiseas€!. PET has been reported to have a sensitivity of
studied from 1994 to 1998 to CT studies in 2226 patien8/—100% and a specificity of 62-100% in the detection
studied in the same period, PET was more accurate theinrecurrent tumours. Scans are most reliable 6 months
CT in demonstrating nodal metastases from non-smédl 1 year after completion of therapy. Before that time,
cell lung cancer. The mean sensitivity and specificithypermetabolic inflammatory changes may result in
for PET was 79 and 91%; for CT scanning, it wa#alse-positive studies.
60 and 77%. Wahkt al.l®] demonstrated a sensitivity
of 82% and a specificity of 81% for PET in staging
the mediastinum, as compared with a sensitivity of 64% References
and a specificity of 44% for CT scanning. The overal _
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