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[Abstract] Objective To report our experiences of direct cortical stimulation in surgery of gliomas
located in eloquent areas. Methods Clinical data of 157 patients with gliomas underwent awake
craniotomy with the direct electrical stimulation for functional mapping of the eloquent areas were analysed
retrospectively. Results  Negative cortical stimulation was found in 4 patients, and positive cortical
stimulation was achieved in 153 patients (97.45% ). Four hundred and ninty -six cortical sites in 139
patients were detected for motor response by direct electrical stimulation, 70 sites in 21 patients for sensory,
112 sites in 91 patients for language (such as counting and naming). The positive areas of counting
disturbance were mainly seen at the lower part of left precentral gyri operculum of left inferior frontal gyri,
triangular part of left inferior frontal gyri, posterior part of left middle frontal gyri, and posterior part of left
superior frontal gyri. Postoperative MRI showed 92 patients (58.60% ) achieved total resection, 55 cases
(35.03%) subtotal and 10 cases (6.37%) partial. One hundred and ten patients (70.06%) were diagnosed as
having low grade glimas, including 71 cases of astrocytoma, 26 cases of oligodendroglioma, and 13 cases of
mixed astro - oligodendroglioma, 47 patients (29.94% ) were high grade gliomas, including 19 cases of
glioblastoma, 15 cases of anaplastic astrocytoma, and 13 cases of anaplastic oligodendroglioma. After
operation 53 patients (33.76% ) occurred transient postoperative paralysis, 39 patients (24.84% ) transient
language disturbance and 4 patients (2.55%) permanent neurological deficits. Conclusion Intraoperative
direct electrical stimulation is a reliable, precise and safety method for functional mapping of the eloquent
areas. This technique allows us to achieve ‘maximal safety resection” in glioma surgery.

[Key words] Cerebral cortex; Electric stimulation; Glioma; Monitoring, intraoperative;
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Figure 1 LWH, male, 41 years old, was admitted to hospital with main complaint of onset of aphasia associated with limb convulsions
for 2 years. Preoperative axial Tr-weighted image (Panel 1a), axial T\WI (Panel 1b), axial FLAIR (Panel lc¢), axial Ti-weighted gadolinium-
enhanced T/WI (Panel 1d), sagittal T,WI (Panel le) and coronal T,WI (Panel 1f). MRI showed a left frontal low-grade glioma (arrows
indicate). The patient underwent awake surgery with functional mapping by intraoperative direct electrical stimulation (Panel 1g and 1h)
and tumor localization by ultrasonography. Panel 1g showed intraoperative view before resection, and panel 1h intraoperative view after
resection. The numbers mark the essential functional sites detected by direct cortical electrical stimulations on awake patient: motor
areas (1: fingers; 4 and 6: mouth); sensory areas (2 and 3: fingers); language area (7 speech arrest, Broca area). The patient experienced
motor aphasia and paralysis of right hand 3 days after operation, and recovered to normal 1 month after surgery
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