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planning for brain gliomas. This study suggests that 99mTc-
labeled PSMA imaging can also be a good marker in the preop-
erative differentiation of LGG. It is noteworthy that while MRI 
is still the standard technique in neuroimaging, the combina-
tion of MRI with different techniques such as PSMA imaging 
can further enhance personalized medicine for gliomas.
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different between high-grade astrocytoma and GBM, the 
TPR and PSMA-avid tumor volumes were significantly 
higher in GBM lesions. In a recent study with PET imag-
ing in 14 GBM cases, TBR was also not correlated with 
PSMA expression on histologic examination [30]. Although 
further larger studies are needed, it could be stated that the 
TPR could potentially differentiate between 3 groups of 
LGG (TPR:0), high-grade astrocytoma, and GBM. Besides, 
with increasing attention to theranostic approaches in brain 
tumors, using clinically relevant objective quantitative 
parameters can make it more practical and systematic to 
apply 177Lu- PSMA radio-ligand therapy in GBM [34]. 
Given the few studies with few cases that evaluated the 
response of recurrent GBM to 177Lu- PSMA with promis-
ing results of higher survival rates [35], this study can also 
suggest considering this therapeutic potential earlier in the 
diagnosis of GBM as an adjunct to other treatments [36]. 
Finally, considering the lower cost and good results, it can 
be conferred that for the evaluation of PSMA avidity in 
investigational theranostic studies, 99mTc-PSMA radiotrac-
ers could also be a good alternative to PET PSMA imaging.

It is also found in the current study that metastatic lesions 
of other origins (squamous cell origin carcinoma and rhab-
domyosarcoma) and brain abscesses can present with faint 
PSMA uptake on visual assessment. These inflammatory or 
poorly PSMA-avid malignancies also showed a low TPR in 
the range of 3–9% which was not seen in any LGG or HGG. 
However, considering the small sample size, this finding 
should be further evaluated and if confirmed in larger stud-
ies, it may be able to potentially narrow the differential diag-
nosis according to the degree of PSMA uptake.

Limitations

The major limitation of this study is the small sample size, 
especially in different subgroups, and further larger studies are 
needed. Alongside the relatively small sample size, the limited 
availability of histologic and other imaging findings for further 
comparison analysis is a major limitation. Furthermore, regard-
ing the difference in the degree of PSMA uptake by HGG, 
prognostic studies are needed to evaluate the clinical relevance 
of this result. Finally, from the technical point of view and con-
sidering the few similar studies in this field, further studies for 
the evaluation of optimal SPECT technique and time of imag-
ing for this special purpose are also recommended.

Conclusion

As PSMA imaging continues to evolve and gain recognition 
in neuro-oncology, ongoing research endeavors aim to eluci-
date its full potential in preoperative evaluation and treatment 

1 3


