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Abstract

Harnessing the neuroplastic potential of the human brain is being increasingly recognized as an
important neuro-oncological paradigm to facilitate safe resection of brain tumors while preserving
neurological function and quality of life. Interventional neurorehabilitation, employing both invasive
and noninvasive neuromodulation techniques, represents an important emerging therapeutic strategy
to induce or enhance neural plasticity to promote functional recovery in brain tumor patients. This
study aimed to conduct a comprehensive review of interventional neurorehabilitation techniques for
glioma patients.

Methods: In accordance with PRISMA guidelines, searches of Medline, Embase, Web of Science, APA
PsycINFO, and Cochrane were undertaken from database inception to November 28, 2023. Studies
reporting on neuromodulation applied to glioma patients were included.

Results: Seven studies reporting findings from 118 patients met the inclusion criteria. Three
neuromodulation techniques were identified and included transcranial magnetic stimulation (TMS)
reported in 5 out of 7 (71.4%) studies; transcranial direct current stimulation (tDCS); and continuous
cortical electrical stimulation (cCES) using grid electrodes, reported in one study each. All studies
applying noninvasive stimulation to ameliorate postoperative deficits demonstrated an improvement
on at least one outcome measure. The 2 studies applying tDCS and cCES to induce plasticity reported
evidence of functional reorganization.

Conclusions: There is emerging evidence of benefits of neuromodulation to improve postoperative
outcome in glioma patients. In the current literature, noninvasive stimulation has shown to have a
favorable safety profile. Large-scale, double-blind, sham-controlled trials are warranted to further
investigate the effectiveness of these interventions for modulating different cognitive networks in
patients undergoing glioma surgery.
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