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Abstract
Glioblastoma (GBM) is the most aggressive primary brain tumor in adults that accounts for nearly 
20% of all primary malignant brain tumors. While GBM is notable for local recurrence and invasion, 
extracranial metastases (ECMs) are exceedingly rare, occurring in <2% of patients. However, the report 
of 18F‑fluorodeoxyglucose positron emission tomography/computed tomography (18F‑FDG PET/CT) 
imaging in evaluating ECM is limited, and the importance of whole‑body FDG PET/CT imaging in 
GBM has not been well elucidated. We present here a case of GBM, post excision 12 years before, 
whole‑body 18F‑FDG PET/CT showing no recurrence in the brain and ECM to multiple bones, right 
kidney, and pancreas.
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A 41‑year‑old man underwent right parietal 
lesion excision in 2010 which showed 
WHO grade II fibrillary astrocytoma and 
radiotherapy was given. He had multiple 
recurrences in the brain, last biopsy done 
in 2013 showed glioblastoma (GBM) 
WHO grade IV, and underwent surgery 
and radiotherapy. He presented with 
right hip pain and difficulty in walking 
in 2021. Magnetic resonance imaging 
showed a large lesion in the right 
femur, for which he underwent removal 
of the lesion and right hip prosthesis. 
Biopsy showed GBM metastases. He 
was referred for 18F‑fluorodeoxyglucose 
positron emission tomography/computed 
tomography (18F‑FDG PET/CT) to rule 
out extracranial metastases (ECMs) 
whole‑body PET/CT [maximum intensity 
projection Figure 1a] showed intensely 
hypermetabolic lesions in the body of the 
pancreas [Figure 1b], lower pole of the 
right kidney [Figure 1c], and multiple 
bone lesions including a left humerus and 
multiple ribs [left iliac bone Figure 1d]. 
Brain PET [Figure 2] showed no recurrent 
brain lesion.

GBM is the most aggressive primary brain 
tumor and despite standard treatment with 
surgery, radiotherapy, and chemotherapy 

with temozolomide, the median survival 
time for GBM is only 15 months.[1] ECM 
of GBM is rare, with a reported incidence 
of about 0.4% to 2.0%.[2] The prognosis 
of metastatic GBM is poor, with median 
overall survival from diagnosis of 
metastasis of 6.0 ± 0.8 months.[3]

The rarity of ECM is attributed to the short 
survival period, presence of blood–brain 
barrier, and the lack of a classic lymphatic 
drainage system. In a recent meta‑analysis 
by Cunha and Maldaun[4] of 114 cases 
of metastatic GBM, most cases involved 
metastases in a single organ or site, and to 
the best of our knowledge, only 12 cases 
of GBM multisite metastases have been 
described with or without intracranial 
recurrence. The most common metastatic 
sites include lungs, pleura, lymph nodes, 
liver, skin, scalp, parotid gland, spleen, 
pancreas, bowel mesentery, peritoneum, 
epidural space, and bones. Piccirilli 
et al.[5] reported that common metastatic 
sites included lungs and pleura (60%), 
lymph nodes (51%), and bones.

However, the report of 18F‑FDG PET/CT 
imaging in evaluating ECM is limited, and 
the importance of whole‑body 18F‑FDG 
PET/CT imaging in ECM has not been well 
elucidated.[6,7] Mirzayan et al. reported the 
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usefulness of whole‑body 18F‑FDG PET/CT in detecting 
ECM in GBM.[8] In our case, the patient developed 
ECM in bone after 11 years and underwent surgery and 
radiotherapy. 18F‑FDG PET/CT showed ECM to the 

pancreas and kidney which is rare along with multiple 
skeletal metastases.

In conclusion, long‑term survivors of GBM may be at 
increased risk of developing ECM. Rigorous follow‑up 
should be carried out in patients with GBM with 18F‑FDG 
PET/CT whole body and aggressive locoregional and 
systemic treatments are necessary to reduce recurrence and 
metastasis and prolong survival.
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Figure 2:  18F-FDG-fused PET/CT brain image showing no recurrence. 
18F-FDG: 18F‑fluorodeoxyglucose, PET/CT: Positron emission tomography/
computed tomography

Figure 1: Whole-body MIP (a) axial fused 18F-FDG PET/CT image showing pancreatic lesion (b) right kidney lesion (c), and right iliac bone lesion (d). MIP: 
Maximum intensity projection, 18F-FDG PET/CT: 18F‑fluorodeoxyglucose positron emission tomography/computed tomography
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