Fig.3 A: T1l-weighted magnetic resonance (MR)
image of glioma locating at the right frontal lobe.

B : Intraoperative location of the multicontact plate
electrode plottede on the MR image. Electrode
No. 4 was placed on the middle frontal gyrus, just
posterior to the tumor border. Electrode No.3
was located on the anterior half of the precentral
gyrus, electrode No. 2 on the posterior half of the
precentral gyrus, and electrode No.1 on the
postcentral gyrus close to the central sulcus.
Arrow indicates the central sulcus.

C ' Recording of the cortico~spinal MEP comparing
the threshold with various pairs of stimulating
electrodes located side by side (10 mm distance)
. The threshold of the D-wave was lowest with
bipolar stimulation between electrode No. 1 and
2, and between electrodes No. 2 and 3, and when
electrode No.2 as the anode. The threshold
increased when electrode No.3 or No.l was
stimulated as the anode and electrode No.2 as
the cathode. The D-wave was not recorded with
bipolar stimulation between electrodes No. 3 and
4 when electrode No.4 was stimulated as the
anode. All recordings were obtained as bipolar
recordings between the most rostral contact 1
and next contact 2 of the cervical epidural
electrode, and the stimulation intensity was
increased from 10 mA to 50 mA. 1-4 indicate the -
electrode numbers; {+), anode stimulation;
(=), cathode stimulation. Time scale, 2 msec;
amplitude, 104V, (Reprinted with permission
from Takamitsu Yamamoto et al. 2004)
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50 ol54 Fig.4 Comparison between changes of D~wave amplitude and tumor
gls4r - 4 location. The amplitude of the D-wave recorded after tumor
40 ogi'gg . . resection was divided by the amplitude recorded before tumor
30 _ 0(4.3) resection. 100% indicates no change in amplitude of the D-wave.
20 ) Motor function was estimated by the muscle maneuver test(MMT)
10 . and fine movements of the hand were excluded.
: sl @ ; No motor disturbance appearing after tumor resection, A : transient
0

Premotor Supple- Primary "Primary - Tmotor di'sturbance with complete recovery within 2 weeks, QO permanent
cortex mentary  motor  sensory motor disturbance without recovery. The numbers in parentheses indicate
motor cortex  cortex _ the MMT of the lower extremity (left) and the upper extremity (right).

cortex : (Reprinted with permission from Takamitsu Yamamoto et al. 2004)

Fig.5 A:MR imaging and surface analomy scanning with venography
indicate brain tumor locating in the supplementary motor cortex (left
and middle), and the supplementary motor cortex and brain tumor
were resected (right).

B : The amplitude of D-wave did not change during the tumor resection.
Immediately after the operation, patient showed motor weakness of rt.
extremities at the level of MMT 3, but the motor weakness recovered
gradually and showed complete recovery at 9 day after the operation.
Time scale, 2 msec ; amplitude, 5uV.
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Fig.6 Comparison between cortico-spinal MEP and

subcortico-spinal MEP
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In subcortico-spinal MEP, only the wave resembling to the D- MEP , e
wave of the cortico-spinal MEP can he recorded. I-waves, usually ca - i A
recorded by the cortico-spinal MEP at under light anesthesia, f ot
were not recorded by the subcortico-spinal MEP. Time scale, 2 l I
msec : amplitude, 5 V. -
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Fig.7 A: Changes of descending spinal cord evoked potentials response to the transcramal
electrical stimulation. Time scale, 2 msec : amplitude, 20 tV.

B : Regression line analysis of N1 between the cortico-spinal MEP (dotted Jine) and the descending
spinal cord evoked potential evoked by the.transcranial electrical stimulation (solid line).
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around the central sulcus studied with synthetic
' aperture magnetometry
Amami Kato ®*, Satoru Oshino ?, Masayuki Hirata ®,

Masaaki Taniguchi ®, Youichi Saitoh *, Haruhiko Kishima ?,
Naoki Tani?, Toshiki Yoshimine *

° Department of Neurosurgery, Osaka University Medical School, E6 2—;’! Yamadaoka, Suita, Osaka 565-0871, Japan
Y Neurosurgery, Kinki University School of Medicine, 377-2 Ohno-Higashi, Osaka-Sayama, Osaka 589-8511, Japan

Abstract, Synthetic aperture magnetometry (SAM) was applied to investigate changes in the
mechanism of cerebral motor control in patients with tumors around the central sulcus in relation to
the clinical relevance. MEG records were made during a resting state and a repetitive hand grasping
task in patients with brain tumors around the central sulcus and in four control subjects, Topographic
appearance of abnormal focal slowing in the delta, theta, and alpha bands (N=10) and event related
desynchronizations (ERD) in the alpha, beta, and Jow gamma bands during the motor tasks (N=6)
were analyzed statistically with SAM in relation to clinical signs and symptoms. Distribution of
enhanced focal delta activity coincident with the motor cortices responsible for weakness. Volumetric
analysis revealed emergence of tumor-related focal delta activity was greater for intra-axial tumors
involving subcortical fibers than for other extra-axial tumors. In addition, patients with increased
volume of enhanced della activity exhibited poor functional recovery in the early post-operative
period. Beta ERD in patients during affected side hand movement was also localized exclusively to
the ipsilateral hemisphere contrary to the normal patiem. The characteristic focal delta distribution
and the altered patiens of ERD in the patient group suggest not only close relation of cortical
function and existing pathology but recruitment of diverse motor areas which may be required for the
effective movement of the affected side. © 2007 Elsevier B.V. All rights reserved.
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