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hence, PET/CT implementation may result in early 
cancer detection.

•	 It detects neoplastic lesions in regions, not eas-
ily evaluated by conventional anatomical imaging 
methods (CT/MRI) due to distorted anatomy after 
previous surgery, radiotherapy or other treatments.

•	Post treatment, it may accurately distinguish be-
tween metabolically active, viable neoplastic tissue 
and non-viable, necrotic or fibrotic residual tissue.
PET/CT achieves high diagnostic accuracy, which 

translates into significant changes of the therapeutic 

strategy in almost 30% of oncological patients. The 
major clinical indications of PET/CT are summarized 
into: a) initial staging of neoplastic disease, b) evalua-
tion of treatment response and c) cancer restaging plus 
timely and accurate detection of disease recurrence [1] 
(Table 1).

The main limitations of FDG-PET are the false posi-
tive findings in cases of active inflammation. FDG is a 
non-specific tracer and may be taken up by macrophag-
es and lymphocytes, which accumulate in inflamma-
tory regions. As a result, various inflammatory entities 

Figure 1. FDG uptake by the malignant cell. 18Fluoro-Deoxy-Glucose (FDG) is avidly taken up by the cancer cell. This transport is facilitated 
by the Glucose Transporter enzymes (GLUT). Inside the cell, FDG is phosphorylated via the hexokinase, but, unlike normal glucose, it does 
not enter the Krebs cycle and does not undergo further metabolism. Thus, FDG is continuously trapped inside the cytoplasm, and posi-
trons are emitted by the radioactive 18F. The positrons annihilate with human body electrons and two gamma-ray photons with energies 
of 511 KeV are emitted in the opposite directions. The photons penetrate the human body and are detected by PET crystals of the scanner.

Table 1. Main Clinical Applications of PET/CT.

Initial Diagnosis evaluation of solitary pulmonary nodule, investigation for cancer of unknown primary 
especially in head-neck cancers with cervical nodal metastases

Initial Staging Lymphomas, Non-Small Cell Lung Cancer, Head-Neck Cancer, Advanced-Stage 
Melanoma, Oesophageal Cancer, locally advanced Cervical or Breast Cancer, Bone 
Sarcomas 

Treatment Response Evaluation Lymphomas, Lung Cancer, Head-Neck Cancer, GISTs, Oesophageal Cancer, Breast 
Cancer, Melanoma, Seminoma

Restaging – Evaluation for Recurrence  
& Disease Follow-up 

Lung & Head-Neck Cancer, Melanoma, Gastrointestinal & Gynecological Cancers 

Neoplastic disease detection in case of 
increased tumor marker levels

ovarian, colorectal, breast & thyroid (increased thyroglobulin levels with negative 
iodine whole body scan) neoplasms  

Guidance of Biopsy e.g., in suspicious nodal or distal metastases in lung cancer

Radiotherapy Treatment Planning in cases of lung cancer to differentiate between tumor and adjacent atelectasis 




