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PET-Imaging of Tumor Response to 
Radiotherapy and Radiochemotherapy
W. Weber (Freiburg)

PET imaging with the glucose analog [18F]fluorodeoxyglucose (FDG-PET) has been evaluated in numerous 
studies to monitor tumor response in patients undergoing radio and radiochemotherapy. In lung, eso-
phageal and cervical cancer tumor FDG uptake after therapy or treatment induced changes in tumor 
FDG uptake have been shown to correlate with histopathologic response and patient survival. However, 
studies have also shown that FDG PET cannot differentiate between patients with microscopic residual 
disease and histopathologic complete response. Thus patients with a negative PET scan after comple-
tion of therapy cannot be considered as locally cured. There are also reports that radiation induced 
inflammation causes intense FDG uptake and limits the usefulness of FDG-PET for assessing tumor 
response to radiotherapy. The time course of radiation induced inflammation and its relationship to 
FDG uptake need, however, further study, as other studies have shown only minimally increased FDG 
uptake of normal tissues following radiotherapy. Several studies have suggested that changes in tumor 
FDG-uptake may allow prediction of tumor response and patient outcome early in the course of therapy. 
When FDG-PET is performed early in the course of radiotherapy, tumor FDG uptake may also be less 
confounded by radiation induced inflammation. 

After completion of therapy visual assessment of FDG-PET studies is generally sufficient to evaluate 
tumor response. Histopathologically responding tumors generally show no focal FDG uptake at this 
point in time. There may be diffusely increased FDG uptake following the contours of the radiation treat-
ment fields, but this uptake pattern can frequently be differentiated from focal tumor uptake. When 
FDG-PET is performed during therapy, quantification of tumor FDG uptake by standardized uptake values 
(SUV) is very helpful in order to reliably identify changes in metabolic activity.

In patients with brain tumors it is challenging to image tumor response to therapy by FDG-PET, since 
the high and variable FDG uptake of normal gray matter limits contrast between tumor tissue and sur-
rounding normal brain. However, PET with radiolabeled amino acids including [18F]fluoroethyltyrosine 
(FET) and [11C]methionine (MET) has been shown to allow accurate differentiation between radiation 
necrosis and recurrent disease in patients with inconclusive findings on magnetic resonance imaging 
(MRI). Initial clinical trials have also suggested that changes in amino acid uptake during radiotherapy 
are predictive for patient outcome.

In experimental studies, the thymidine analog [18F]fluorothymidine (FLT) has been used to image tumor 
response to radiotherapy. Current data indicate that tumor FLT uptake decreases more rapidly during 
therapy than tumor FDG uptake. This suggests that responding tumors may be detected by FLT-PET with 
higher sensitivity than by FDG-PET. However, the specificity of FLT PET for assessing tumor response 
needs to be further studied. In patients, many untreated solid tumors demonstrate only low FLT uptake, 
which will make quantification of tumor response challenging. 

In conclusion, PET imaging provides several new approaches to assess tumor response to therapy. By 
identifying responding tumors earlier and more accurately than standard morphologic imaging tech-
niques, PET imaging has the potential to personalize radio(chemo)therapy according to the individual 
chemo- and radiosensitivity of the tumor tissue. 


