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Objective: Extent of tumor resection poses a special challenge for neurosurgeons. Image guided surgery (IGS) has become an
established technology in surgical management of cerebral tumors, which provides detailed 3D localization of the lesion around
important cerebrovasculature and tracts. Since there are few studies regarding using this technology as a part of standard care for
patients with cerebral gliomas, we set out to determine whether IGS could improve extent of tumor resectionin patients with cerebral
gliomas involving eloquent cortical areas along with more desirable prognosis.

Materials & Methods: From January 2013 till October 2015, 26 patients with cerebral gliomas involving eloquent cortical areas were
randomized equally into trial group (IGS) and control group (conventional surgery). Patients in trial group underwent functional
multislice 3 Tesla Magnetic Resonance Imaging (MRI) and Diffusion Tensor Imaging (DTI) 48 hours before surgery. DTI datasets
were merged with anatomical structures, and the relationship between the tumor and adjacent tracts were reconstructed for 3D
visualization. Completeness of tumor resection, including volumetric analysis, was examined by early post-operative MRL

Results: The statistic analysis confirmed well balance of main variations in both groups. Average mean pre-operative tumor volume
in trial and control group was 70.37+7.96 cm3 and 68.82+7.85 cm3 respectively. No significant difference was observed between
pre-operative tumor volumes in both groups (P value>0.05). Early post-operative MRI revealed 4.11+2.92 cm3 and 8.78+4.79 cm3 as
mean residual tumor volume in trial and control group respectively (P value<0.05). 11 patients (84.61%) in trial group experienced
radical resection (>95%); however, radical resection was just achieved in 3 patients (23.07%) (P value<0.05). While there was no
significant difference between mean Karnofsky Performance Scale (KPS) in both groups of patients before operation, 88.09+20.43
and 66.38+19.32 were recorded as mean KPS for trial and control group respectively (P value<0.05). In addition, excellent outcome
ratio (KPS=90-100) was achieved in 76.92% of trial group, while this value was 30.76% in control group (P value<0.05).

Conclusions: IGS using neuronavigation system combined with DTI allows 3D evaluation of the cerebral tumor and their adjacent
structures, along with tract mapping for neurosurgeons. Furthermore, this technology can aid to plan the optimal trajectory and
higher extent of tumor resection with minimal post-operative neurological deficits.
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