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Summary:

[Objective] We introduce our functional mapping method under awake craniotomy and evaluated the utility, effec-
tiveness, and surgical outcomes. The advantages and problems of intraoperative awake surgery were discussed.
[Method] Two patients with glioma were included in this study. Case 1 showed left temporal lesion with clear
margin. Case 2 presented the left parietal diffuse lesion. Preoperative functional examinations of Wada test, func-
tional MRI (fMRI), and MEG were performed for the preparation of awake surgery. Preoperative functional data
was registered on the Neuro-navigation system. Intraoperative awake functional mapping was made under the
propofol anesthesia. Avoiding of their functional area, we removed their lesions under the confirmation of stimula-
tion method.

[Results] Both patients underwent awake craniotomy surgery successfully without permanent neurological deficit.
Case 1: right handed 26 year-old female. She had the episode of a sudden convulsion attack. MRI showed a large
left temporal lesion. During the intraoperative awake stimulation, patient showed sensory aphasia at the posterior
part of the superior temporal gyrus. Gross total removal was performed without a post-operative neurological
deficit. Case 2: right handed 29 year-old male. He was transferred to our hospital due to sudden generalized
seizure. MRI showed diffuse left parietal lesion. He presented partial Gerstmann's syndrome and sensory aphasia.
Partial resection was done under an awake craniotomy. He had transient conductive aphasia postoperatively,
which was improved within a couple of days.

[Conclusions] Intraoperative awake stimulation was effective for the patients who have lesions over the eloquent
language areas. This method has the advantage of avoiding the new neurological deficits with the maximum
removal of the lesion. The problems of this method were the limitation of the stimulation time, risk of inducing
refractory seizures, and strict indications of the patients who should tolerate the stressful examination. In conclu-
sion, intraoperative awake stimulation method is one of the choices for the patients who can understand the advan-
tages and problems of this method.
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Table 1 Preoperative examinations for awake craniotomy

® Motor & sensory: MRI (routine, DT tractography)
fMRI, MEG

® Langage: fMRI, MEG, Wada test

Neuropsychological study
- Determination of the speech tasks

® Anatomical orientation
- 3D-SAS MRI
= MRI for Neuronavigation system
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Preoperative Neuroimaging Data

Confirmation of locations of
MRI lesion, AEMF, VEMF, Speech area, SEMF

Registration of functional area over Neuronavigation system
Determination of the language tasks by speech therapist

v

Determination of craniotomy & mapping area
Simulations of awake surgery in Operation Room

Propofol anesthesia

(BIS<70)

I Awake craniotomy

Skin incision and craniotony i
Identification of CS and motor threshold

Mapping of language area

Removal of the lesion

Fig. 1 Strategy for awake craniotomy and intraoperative
functional mapping.

Fig.2 A: Intraoperative Navigation registration
B: Cortical SEP for identification of central sulcus
C: Stimulation of motor cortex under electrocor-
ticography monitor

Fig.3 A: Doctor checked after discharge on EEG during
cortical stimulation.

B: Intraoperative Functional mapping: task of
auditory comprehension.
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Fig. 4 MRI of patient 1
MRI showed low intensity lesion over the left tem-
poral area on TIWI.
A, C: axial image, B: sagittal image, D: coronal
image

Fig.5 Summary of magnetic source imaging study of

Patient 1

A: Auditory evoked magnetic field and language
task evoked magnetic field. AEMF located in
the posterior portion of the sylvian fissure of
frontal operculum.

B: Language task evoked magnetic field. Lan-
guage area existed over the superior-posterior
margin of the lesion and the angular region.

C: SEMF existed at the left motor cortex.
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Fig. 6 A: EEG showed the left side spikes predominantly
over the fronto-temporal area.
B: MEG demonstrated the left temporal spikes.
C: MEG spike dipole analysis revealed the clus-
ters of dipoles at the perisylvian portion over
the superior margin of the left temporal lesion.

Gt :

2003.12.05 Case 1: Functional Map
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Summary of the intraoperative functional mapping
of patient 1

Blue line revealed the central sulcus.

Doted line presented the estimated lesion by MRI.
Green circle represented the removed lesion.
Yellow squire exhibited the language function
(sensory aphasia).

Blue squire represented the motor aphasia.
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Fig. 8 MRI of patient 2
MRI showed relative low intensity lesion on TIWI
(A, C), and high intensity lesion on T2WI (B, D)
over the left parietal area.
A, B: sagittal image, C, D: coronal image

AEMF and language area
AEMTF located in the posterior portion of the syl-
vian fissure of frontal operculum.

Language area existed over the superior-posteri-
or margin of the lesion.

TH—{FEE %2 S LB A 1T > 72, F 9 HOEDEED 7=
¥, SEPAMEAT L 7= I FEEYTY A [Pl Uil i
AR L. 7 E B GerstmanniERFEFERRD 72 0 R
TR & TEEE U124 > 72, AT ICMEG CHETLEF & £
HEHW PRI XN TN DT, F DA % O 1R
BA & JEfT L7z, MEGE FRBHIEBEDOKFRIT. 121
—3 U T 0 il O A A R & e (Fig. 10),

BT, SR ISR AN A AT U 7o B S RBEICH

WA, ARRBERERD 280 2 & 2 RS L 7=, IS



2004.01.23 Case 2: Functional mapping
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finger agnosia

13,17 :
calculation

Fig. 10 Summary of intraoperatrive functional mapping of
patient 2
Yellow squire represented the function of calcula-
tion.
Red squire exhibited the language function detect-
ed by picture naming task.
Blue squire represented the finger recognition.
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