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PET/CT in assessing therapy response
O. Schober (Munster)

Malignant lymphoma encompasses a histopathologically heterogeneous group of lymphoma subty-
pes, which differ in their response to therapy and in their clinical outcome. Lymphomas are poten-
tially curable malignancies owing to a high susceptibility to chemotherapy and radiotherapy. The 
development of advanced treatment protocols over the last decades and the appropriate selection 
of treatment after accurate staging resulted in a considerably improved clinical outcome. However, 
there are treatment related sequelae such as the development of secondary malignancy, especially 
when chemotherapy and radiotherapy are combined. Consequently, a major aim of new treatment 
protocols is to minimize long term side effects of therapy while maintaining good survival rates. 
Imaging modalities such as positron emission tomography (PET) and computed tomography (CT), 
ideally combined as dedicated PET/CT, are challenged to facilitate a tailored treatment for the 
individual patient. 

In the field of oncology a lot of studies are ongoing using the dual modality PET/CT but up to now 
published data regarding the use of this state-of-the-art technology in patients with malignant 
lymphoma are rare (�).

PET alone using the glucose analogue fluorine-�8 deoxyglucose (FDG) has already been proven a 
valuable tool in staging, therapy monitoring and follow-up of lymphoma (�). Focussing on therapy 
response, the fraction of metabolically active viable cells before, during and after completion of 
therapy is represented by the regional uptake of FDG (3). Metabolic imaging with FDG-PET enables 
to measure changes in tumour metabolism occurring early during chemotherapy (4). Therefore 
it helps to distinguish between responders to the standard treatments and non-responders, who 
might benefit from an early change of therapy. Furthermore, the early recognition of resistance 
to chemotherapy helps to avert an unnecessary high cumulative toxicity. More than 90 % of lym-
phomas exhibit an increased glucose metabolism. For therapy monitoring and follow-up, however, 
a pre-interventional FDG-PET is of vital importance not only for staging but also to measure the 
initial level of glucose consumption, which may be variable. FDG-PET can even be used to predict 
outcome in patients with Hodgkin’s disease (HD) and aggressive non Hodgkin lymphoma (NHL) 
already after one cycle of chemotherapy (5), although it is still in discussion whether the predictive 
values of scans performed during chemotherapy are higher than in scans performed after comple-
tion of chemotherapy.

Contrast enhanced CT, as imaging standard in malignant lymphoma, can not differentiate between 
persistent malignancies, benign fibrous tissue and inflammatory processes. This is a major draw-
back as residual masses are observed in 30-60 % of patients after treatment. Of these patients 
less than �0 % will eventually relapse. Moreover therapy induced changes of tumour volume, as a 
major criteria in CT diagnostic, are neither sensitive nor specific enough to define tumour response 
to treatment accurately. The major advantage of CT is its high spatial resolution and the accurate 
delineation of anatomy. Therefore CT helps to localize disease, which may be crucial for targeting 
biopsy or radiotherapy. 

The combination of PET with CT in a dedicated PET/CT scanner combines the best of both worlds 
with its complementary information. CT allows localization of tumour lesions which is more precise 
than PET alone, whereas FDG-PET ameliorates the assessment of tumour viability in response to 
therapy. 
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