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Clinical update of lymphoma.  
PET for staging
X. Setoain (Barcelona)

Lymphoid malignacies are thought to represent neoplastic changes of normal lymphoid cells at different 
stages of their development and are grouped in that context in the WHO classification. To evaluate lym-
phoma patients with PET, a Nuclear Medicine Physician does not need to know this complex classification, 
but must differentiate Hodgkin Disease (HD) from aggressive and indolent Non-Hodgkin Lymphomas (NHL). 
Some clinical information, including natural history, prognosis and treatments of these 3 types of lympho-
mas and the most characteristic histologic subtypes will lead to a better interpretation of PET images. 

Histological subtypes are important because FDG uptake is much greater in aggressive than in indolent 
lymphomas and this, results in lower sensitivity of PET for the staging of indolent lymphomas.

Staging of HD and NHL are based on the Ann Arbor and Cotswolds classifications, which in general defines 
stage I as when lymphadenopathy is confined to one lymphatic region, stage II when it affects two or more 
lymph nodes regions on the same side of the diaphragm, stage III when lymph nodes in both sides of the 
diaphragm are involved and, stage IV for extranodal site involvement.

Accurate staging is especially useful when treatment is changed according to staging. In the case of HD 
or in some aggressive NHL, localized disease (stages I and II) may be treated with radiotherapy or with less 
chemotherapy cycles than advanced stages (stages III and IV). Accurate staging of lymphomas can reduce 
the toxic side effects of chemotherapy and decrease the risk of secondary malignancies while also saving 
the costs of a non-effective chemotherapy.

Staging with imaging methods has traditionally been performed using a CT scanner and has been based on 
the detection of nodal enlargement, an increased number of small nodes and in the presence of extranodal 
masses. 

However, CT is limited by its poor sensitivity in the detection of extranodal sites of involvement, in the 
identification of tumour involvement of normal size lymph nodes and in the differentiation between mali-
gnant and inflammatory enlarged lymph nodes.

The uptake of FDG detected with PET images reflects metabolic activity rather than the size of the tissue 
masses, localizing tumoral activity in enlarged and in normal size lymph nodes. 

In the literature review that compares PET with CT, PET usually indicates more lesions than CT would and 
PET improves sensitivity without losing specificity.  However, the majority of studies report that when a 
CT scan is compared with PET, staging is improved in a relatively limited number of patients (10 – 20 % 
approx) and may change treatment in less than 10% of patients. 

Although PET is better than CT in staging of extranodal disease, especially in the liver, spleen and bone 
marrow, some studies have indicated that sensitivity for evaluating bone marrow infiltration is not very 
high (around 55%).

Diagnostic accuracy of PET may improve with the use of hybrid PET/CT systems that combine metabolic 
and morphological imaging, in the same scanner and without moving the patient. This is a promising 
technique that will overcome the limitations of both modalities and may enhance diagnostic accuracy in 
lymphoma patients. This hybrid equipment allows the use of PET/CT with contrast-enhanced full dose CT 
(a diagnostic CT) instead of carrying out PET and CT on different days.
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