

[image: image1]
Editorial: Untangling post-treatment follow up of brain tumors: the role of neuroimaging












	
	TYPE Editorial

PUBLISHED 12 June 2023
DOI 10.3389/fradi.2023.1204517






[image: image2]

Editorial: Untangling post-treatment follow up of brain tumors: the role of neuroimaging

Nicoletta Anzalone1,2*, Letterio S. Politi3,4 and Massimo Caulo5,6

1Vita e Salute University, San Raffaele Hospital (IRCCS), Milan, Italy

2Neuroradiology Department, San Raffaele Hospital and Vita e Salute University, Milan, Italy

3Humanitas University, Pieve Emanuele, Milan, Italy

4IRCCS Humanitas Research Hospital, Rozzano, Milan, Italy

5University of Studies G. d'Annunzio Chieti and Pescara, Chieti, Italy

6Radiology Department, D'Annunzio University, Chieti, Italy

EDITED BY
Sotirios Bisdas, University College London, United Kingdom

*CORRESPONDENCE Nicoletta Anzalone anzalone.nicoletta@hsr.it

RECEIVED 12 April 2023
ACCEPTED 18 May 2023
PUBLISHED 12 June 2023

CITATION Anzalone N, Politi LS and Caulo M (2023) Editorial: Untangling post-treatment follow up of brain tumors: the role of neuroimaging.
Front. Radiol. 3:1204517.
doi: 10.3389/fradi.2023.1204517

COPYRIGHT © 2023 Anzalone, Politi and Caulo. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.



KEYWORDS
follow up of brain tumors, treatment effect, radionecrosis, perfusion, MR





Editorial on the Research Topic
Untangling post-treatment follow up of brain tumors: the role of neuroimaging



One of the most challenging issues that a neuroradiologist must face in brain tumor surveillance is to differentiate disease progression from treatment effects. This issue is well-known, and magnetic resonance imaging (MRI) with conventional acquisitions using gadolinium has reached its limits (1). A correlation between MRI timing with treatment phase has been shown to help with differential diagnosis (2), but the presence of late-onset cases render conventional imaging inconclusive. After introduction of the STUPP treatment protocol (3) as well as new immunotherapies for high-grade gliomas, treatment-related effects due to combined chemoradiotherapy have become increasingly present. The notorious “pseudoprogression,” which involves an excessive inflammatory response that may mimic disease progression, is the hallmark of these treatment-related changes (4, 5). As for the effects of the monotherapy with irradiation, a correlation with the therapy timing may not provide diagnostic clues; pseudoprogression can also happen outside the more frequently described period (3–6 months) after treatment commencement. The limitations of conventional gadolinium-enhanced MRI have been very well described, and several recent studies have highlighted the merits of advanced MR techniques for the primary staging of brain tumors and their effective surveillance (6).

This special issue includes two reviews that describe in depth the role of MR advanced techniques such as perfusion, diffusion, and spectroscopy to differentiate disease progression from treatment effects in brain tumors with an emphasis on gliomas. Li and Iv considered the different potentials of each MR acquisition in their didactic review using representative cases. Malik et al. focused on the technical aspects of perfusion, especially those of dynamic susceptibility contrast-enhanced MRI, stressing the importance of relative cerebral blood volume thresholds to distinguish tumor progression from post-treatment radiation effects. In addition, the potential role of artificial intelligence along with machine learning and deep learning as diagnostic aids has been discussed, and the advantages of positron emission tomography (PET), particularly the radiolabeled amino acid PET-tracers, have been reported (7). Li and Iv describe in detail their state-of-the-art use and role in differentiating disease progression from treatment effects. Moreover, the discussion dives beyond the STUPP protocol into the utility of advanced imaging techniques in patients receiving antineoangiogenic treatments such as bevacizumab, which is a popular second-line treatment for glioblastomas (8). Their effect on imaging findings through modification of the blood-brain barrier leads to shortcomings in the gadolinium-enhanced sequences and underpins the value of unenhanced acquisitions such as FLAIR and DWI (9). Gaudino et al. reported on MRI findings after regorafenib treatment, another antineoangiogenic molecule that has not previously been described in detail. Interestingly, two different patterns in MRI findings emerged during this treatment regimen, each related to a different prognosis. Furthermore, a case of a germinal thalamic tumor that showed spontaneous but transient regression after treatment with steroids is presented. This is a remarkably unusual case, indicating that response to treatment may also depend on a complex immune reaction cascade.

In conclusion, the contents of this special issue will provide the reader with useful and up-to-date information on how we can address the diagnostic challenges in the post-treatment imaging of brain tumors, a notoriously difficult task that can be made easier using advanced imaging techniques.
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