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Abstract: 18F-FDG-PET/MR images, including DWI, of a 46-year-old male admitted to the Emer-
gency Room of our tertiary center, who was suffering from diplopia, left orbital pain, and a headache
for two weeks, demonstrated multiple hepatic nodules, a pancreatic mass, and skeletal metastases,
in addition to thrombosis of the left cavernous sinus, thickening of the small intestine, and a large
hepatic lesion identified at head and neck MR and whole-body CT, respectively. Hepatic and
bone marrow biopsies revealed the diagnosis of Burkitt lymphoma. After four cycles of rituximab,
cyclophosphamide, doxorubicin, vincristine, methotrexate/ifosfamide, etoposide, and high dose
cytarabine (R- CODOX-M/IVAC), a complete metabolic response occurred.
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Burkitt lymphoma is a very aggressive B-cell lymphoma rarely affecting adults (i.e.,
<1% of non-Hodgkin lymphomas) and mainly involving the abdomen [1–3]. In particular,
the bowel is mostly affected whereas the liver is usually a secondary site, and the pancreas
is rarely involved. Burkitt lymphoma of the bone marrow occurs in around 30% of the cases
and is usually associated with poor prognosis. Whole-body techniques, such as computed
tomography (CT) and 18F-fluorodeoxyglucose (FDG)- positron emission tomography
(PET)/CT are crucial in the diagnostic process [2,4,5]. In the latter in particular, providing
metabolic information is very useful for detecting both nodal and extra-nodal lesions,
predicting the outcome, and evaluating the response to treatment.

Although PET/magnetic resonance (MR), including diffusion weighted imaging
(DWI), demonstrated to be very accurate for lymphomas in general, its current application
for Burkitt lymphoma is scarce [2,6–8]. In our case, PET/MR demonstrated to be very
useful since functional and metabolic information, simultaneously collected, revealed
multiple lesions (i.e., hepatic, pancreatic, and skeletal) that were not visible otherwise, on
CT or basic MR sequences (Figure 1). Moreover, it should be highlighted that our patient
represents a rare case of full response to treatment since, typically, the survival rate in adults
is usually low (i.e., 33% of 5-year survival rate in patients older than 60) (Figure 1) [9,10].
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Figure 1. A 46-year-old male was admitted to the Emergency Room of our tertiary center because 
of diplopia, left orbital pain, and a two-week headache. At clinical assessment, ptosis and left III 
and VI cranial nerve palsy were diagnosed. The laboratory tests were unremarkable, except for 
high levels of lactate dehydrogenase. An MR scan of the head and neck demonstrated thrombosis 
of the left cavernous sinus. Then, the patient underwent a whole-body contrast enhanced CT and 
a thickening of the small intestine and a large hepatic lesion, although not typical for any specific 
disease, were identified. Given the not univocal findings at CT and aiming to better characterize the he-
patic and intestinal lesions, also in terms of metabolic activity, the referring clinicians decided to move fur-
ther with the diagnostic workflow. A few days later, a 18F-FDG-PET/MR including DWI was performed 
and confirmed the above-mentioned lesions. In particular, on the axial DWI image (i.e., b 800) and corre-
sponding ADC map in a and b the restricted diffusion of the liver lesion is well seen (yellow arrows), while 
in g the high metabolic activity at PET of the same hepatic lesion is detected (yellow arrow on the coronal 
map of the PET component). Moreover, on the axial T2 half-Fourier single-shot turbo spin-echo image, the 
thickening of the small bowel was easily identified (yellow arrow in c). Only DWI images and PET maps 
demonstrated additional hepatic nodules, a pancreatic mass (orange arrows in d and e demon-
strating the pancreatic lesion characterized by restricted diffusion on the axial DWI image at b 
800 and the corresponding ADC map, respectively), and bone metastases (red asterisk in f on the 
axial DWI image demonstrating one of the bone metastases affecting the second lumbar vertebra 
and multiple red asterisks on the PET map in g, demonstrating the high metabolic activity of the 
numerous skeletal lesions). Hepatic and bone marrow biopsies revealed the diagnosis of Burkitt 
lymphoma. The patient immediately started chemotherapy and after four cycles of rituximab, 
cyclophosphamide, doxorubicin, vincristine, methotrexate/ifosfamide, etoposide, and high dose 
cytarabine (R-CODOX-M/IVAC), a complete metabolic response occurred, as is well seen on the 
coronal PET map obtained after treatment (i.e., four months after the first PET/MR scan) in h. 
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Figure 1. A 46-year-old male was admitted to the Emergency Room of our tertiary center because of
diplopia, left orbital pain, and a two-week headache. At clinical assessment, ptosis and left III and VI
cranial nerve palsy were diagnosed. The laboratory tests were unremarkable, except for high levels
of lactate dehydrogenase. An MR scan of the head and neck demonstrated thrombosis of the left
cavernous sinus. Then, the patient underwent a whole-body contrast enhanced CT and a thickening
of the small intestine and a large hepatic lesion, although not typical for any specific disease, were
identified. Given the not univocal findings at CT and aiming to better characterize the hepatic and
intestinal lesions, also in terms of metabolic activity, the referring clinicians decided to move further
with the diagnostic workflow. A few days later, a 18F-FDG-PET/MR including DWI was performed
and confirmed the above-mentioned lesions. In particular, on the axial DWI image (i.e., b value 800)
and corresponding ADC map in (a,b) the restricted diffusion of the liver lesion is well seen (yellow
arrows), while in (g) the high metabolic activity at PET of the same hepatic lesion is detected (yellow
arrow on the coronal map of the PET component). Moreover, on the axial T2 half-Fourier single-shot
turbo spin-echo image, the thickening of the small bowel was easily identified (yellow arrow in
(c)). Only DWI images and PET maps demonstrated additional hepatic nodules, a pancreatic mass
(orange arrows in (d,e) demonstrating the pancreatic lesion characterized by restricted diffusion on
the axial DWI image at b 800 and the corresponding ADC map, respectively), and bone metastases
(red asterisk in (f) on the axial DWI image demonstrating one of the bone metastases affecting the
second lumbar vertebra and multiple red asterisks on the PET map in (g), demonstrating the high
metabolic activity of the numerous skeletal lesions). Hepatic and bone marrow biopsies revealed the
diagnosis of Burkitt lymphoma. The patient immediately started chemotherapy and after four cycles
of rituximab, cyclophosphamide, doxorubicin, vincristine, methotrexate/ifosfamide, etoposide, and
high dose cytarabine (R-CODOX-M/IVAC), a complete metabolic response occurred, as is well seen
on the coronal PET map obtained after treatment (i.e., four months after the first PET/MR scan)
in (h).
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