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OHEEDFEEIC R > T b, ZOEEFEIL, nitrosourea
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F &%, DNAZEHBBEEORBREH I L
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BCNU ®#k3 % Gliadel L OB bfTbh T 5%,
MD Anderson Cancer Center T £ 114 & B T4,
28 B = & I2Ekk 4 I — A 200 mg/m? @ temozolomide
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22 BEHr)A—<iTEF— T A4 FLERE

. WHEOZVWEROER (EAHRERETORER)

BIZF4 Bt R T EA
MDR-1 adriamycin, vincristine, cyclophosphamide, methotrexate
MRP-1 adriamycin, etoposide
MRP-2 etoposide, cisplatin
TOPO Il o etoposide, adriamycin
MGMT nitrosourea
GST-n cisplatin
2. WHEEORR
MGMT 2339 % 0%-benzylguanine, procarbazine
3. BREHOBVWHELFOEHFORER

" 1p, 19q /K% anaplastic oligodendroglioma 2333 % PCV(PAV) i

REL-BEYEEEED 2 VIZEOFLITEA
LTHEBEEDRE2B L) L W) BRETH S, EER
DETHACHRENBRETS LI, BEEZPITTH
B2 AT A 5 i (convection—enhanced delivery
system) DL ATV A, EHIEELORIKLE
BDDHzE, TNFA—TORPECRRLTELEEIND
Interleukin-13 (IL-13) &4 % EH & L, IL-13 IZ#k
I 1 %5 3 PE38 % # 4 & & 7= [L~13-PE38 % transfer-
rink P77 7 EE R HE SEL transferrin-
CRM107 i & B BRFRIGH DBt & b 1%,

3. F—5— A FNiakE

Fl—#BIzx LT, B—078 b3 -Vl 5158
2TV, ZOMBEHEL, BEOBELEEIPEL
W BRI FERICH L, B4 0BEORKNET
BwlHL, TRIGES LBRETERLTWIH L
VDA, F—TF— AL FEETH B, (LFRELSB
FBF—F— A4 FiEEEL LT, ECEXEOR
WEHFIDER LD THEIED LN TS (R 2).
LA LA2s, BENE IS, )+ —TIIBNTH,
R 405 & 55 1= 3 % 5 cisplatin % carboplatin % & D 7
SFFAIBRIF FHE LIBEEDL ) 2RO THRD
RERMNRL, FT—TF— A4 FIEEIEHETETHL
DHBREILIERTHTH S,

1) BEHTEBEFORE

B ICBR 5T, % < DEWER KRR ERED
BEPHONTWS, AR LSO L LT, mult
drug resistance (MDR) -1 DEZFEMTH 5 pgly-
coprotein 253 0, HEBESM IR A HRE T ABEITLY,
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adriamycin, vincristine, cyclophosphamide, metho-
trexate 7z ¥ % ¢ DEFNICFIBICTME % R T ¥ Multi-
drug resistance-associated protein (MRP)-1 b F#kiZ,
etoposide % adriamycin (M EZ R TI L VHONT
Va0, 2o, BERS YA - T B REGBR
e LT DA fEbI TV 5 nitrosourea A A2
#HFAMEICHEELTWVEDD, MGMT TH 5%
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EFREAORREAN, RROBVEHEERE & &0
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HETIRSH BT —F— AL FIEEND1D LEZ B,

2) EAHH 4 O TR

XIS BEOICHRL CHEEDREED L)L
4 2 5 A T, nitrosourea RILIEH I3 5 Wit ik #E
L %oTWwAHMGMT 2 & F €712, ACNU®
BCNU ##5% 2 L\ ) IBRETH %o FIED JCOG
BRRERD COBBRT AV OTH ), HHLLE
E ML T MGMT % mRNA LRLVHBWVIEZEHV
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&+ % 8 B % ¥ D procarbazine *° O°®-benzylguanine
%# 5 L7: T, nitrosourea RIMBEHI 25T 5L
WIFEENET—F— A4 FEED 128 LTHET
BIENTEA,

3) Ytk lp, 19q REERTZRERBEIINTS

PCV(PAV) i

SFEWEMB L EREPHELR O R L ok
BARERD 10 Thb, BYS ) A —TDHRTH
BEHES ERBE, LEEECRETAREL S
NTWzas, Z2OHTHREE1IFOER (D) B LU
19 FE i (19q) DR & % B8 5 fFEFIZ BV T procar-
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Lo TIHBMENTEETD 1p, 19 DREEFHAXR, #
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STEHB I ENIR D2 BHEEN BV EV) OFHRK
Td b,
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EBM of Neurosurgical Disease in Japan

Randomized Controlled Trial on Malignant Brain Tumors
—Activities of the Japan Clinical Oncology Group-Brain Tumor Study Group—

Soichiro SHiBU1, M.D.

Neurosurgery Division, National Cancer Center Hospital, Tokyo
Abstract

The Japan Clinical Oncology Groufp (JCOG)-Brain Tumor Study Group was organized with the support of the Health and Labour Sciences
Research Grants of the Ministry of Health, Labour and Welfare. The group is now preparing a multi-institutional randomized controlled
phase I1/111 study of chemoradiotherapy using ACNU versus procarbazine and ACNU for astrocytoma grades 3 and 4. The overall
survival and response rates will be compared between the patients treated with ACNU and those treated with ACNU plus procarbazine.
This study, under the surveillance of the JCOG, aims to set a standard protocol for treating patients with malignant glioma. Moreover, the

study will establish a proper methodology for performing randomized studies in the field of neuro-oncology.

Key words: Japan Clinical Oncology Group, randomized controlled trial, malignant glioma, ACNU, procarbazine,

Of-methylguanine deoxyribonucleic acid-methyltransferase

Introduction

The Japan Clinical Oncology Group (JCOG) is a
multi-institutional cooperative oncology group
~ conducting clinical research for cancer and related

problems.? JCOG consists of 13 oncology groups as
of 2003. The Brain Tumor Study Group (JCOG-
BTSG) was organized in April 2002 with support
from the Health and Labour Research Grants of the
Ministry of Health, Labour and Welfare in order to
establish a standard therapy for malignant brain
tumors.

This study describes a randomized controlled
phase IUIII study of chemoradiotherapy using
ACNU versus procarbazine and ACNU for
astrocytoma grades 3 and 4.

Materials and Methods

Patients with newly diagnosed supratentorial

astrocytoma grade 3 or 4 will be enrolled and ran- .

domly divided into two groups. Patients in Group A
will be treated with ACNU (80 mg/m? iv) during the
postoperative radiotherapy (60 Gy local), whereas
patients in Group B with procarbazine (80 mg/m? for
10 days per os) preceding and in addition to the
administration of ACNU. Each regimen will be
repeated every 8 weeks for 2 years if tolerated by the
patients. The primary endpoint is the overall sur-
vival rate and the secondary endpoints are the
response rate on magnetic resonance imaging and
the frequency of adverse events. This study starts as
a randomized phase II trial and proceeds to the
phase III study if the efficacy of the Group B
regimen in phase II warrants a study continuation.

The study protocol was developed under guidance
of the JCOG and approved by the institutional

review board of the institution to which each JCOG-~

BTSG member belongs. The study will be performed
under surveillance by the JCOG.

Results

This study starts at the beginning of 2004. The
expected number of patient enrollments is 310 in 5
years. The collected data will be monitored and
statistical analyses carried out by the JCOG Data
Center. The results will be evaluated by the Steering
Committee.

Discussion

A standard therapy for malignant gliomas has not
been established and various trials have been carried
out. In most neurosurgical institutes in Japan,
nimustine hydrochloride (ACNU) is administered in
conjunction with conventional radiotherapy after
surgical removal of the tumor. However, this com-
mon treatment regimen has never been scientifically
justified by a randomized controlled study, and so
should be considered ‘“community standard.”

The efficacy of ACNU in malignant glioma
patients was evaluated in a group who received post-
operative administration of ACNU in conjunction
with radiation therapy and another group was
received only radiation therapy.? This controlled
study revealed an improved response rate for the
patients treated with ACNU, however, no sig-
nificant difference in overall survival was observed
between the two groups.

ACNU is one of the most effective chemother-
apeutic agents to date for malignant gliomas. ACNU
passes through the intact blood-brain barrier and
alkylates deoxyribonucleic acid (DNA) causing the
anti-tumor effect. Most malignant gliomas neverthe-
less recur after ACNU chemotherapy and radiother-
apy. Malignant gliomas frequently express high ac-
tivities of O8-methylguanine DNA-methyltransferase
(MGMT), a DNA repair enzyme, which is consi-
dered to be one of the causes of the chemoresistance
to ACNU. Procarbazine is another alkylating agent
that yields O°%-alkylguanine.® If procarbazine is
administered prior to ACNU as in our current

Correspondence to: Soichiro Shibui, M.D., Neurosurgery Division, National Cancer Center Hospital, 5-1-1 Tsukiji, Chuo-ku, Tokyo
104-0045, Japan. Tel: +81-3-3542-2511, Fax: +81-3-3542-3815, e-mail: sshibui@ncc.go.jp
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protocol, we expect the abundant O°®-alkylguanine to
deprive MGMT, leading to increased efficacy of
ANCU.® A similar treatment protocol was applied
using BCNU, procarbazine, and vincristine to 58
gatients with recurrent glioblastoma and reported a

igh response rate of 29% (complete response
10.3%, partial response 19%).Y

In order to establish a standard therapy for a
certain clinical entity, strict randomized controlled
studies are essential. Few such studies in the neuro-
oncological field have been carried out in Japan.
Brain tumor is one of the so-called orphan diseases.
Hence, multi-institutional cooperation is essential to
accomplish randomized trials that require a large
number of patient enrollment. JCOG is a group of
oncologists that conduct cooperative studies on
various cancers in Japan. The BTSG was newly
organized in JCOG and is now preparing this ran-
domized trial in an unprecedented organized
manner. Upon completion, this study should pro-
vide a scientific basis for the standard therapy for
malignant gliomas. Moreover, we hope to establish a
proper methodology for performing randomized
studies in the field of neuro-oncology.
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Appendix: Members of the Japan Clinical Oncology Group-Brain Tumor Study Group

Akio Asai (Saitama Medical School, Saitama), Takamitsu Fujimaki (Teikyo University, Tokyo), Takamasa Kayama (Yamagata
University, Yamagata), Masato Kochi (Kumamoto University, Kumamoto), Toshihiro Kumabe (Tohoku University, Sendai, Miyagi),
Yosihiro Muragaki (Tokyo Women’s Medical University, Tokye), Motoo Nagane (Kyorin University, Mitaka, Tokyo), Hirohiko
Nakamura (Nakamura Memorial Hospital, Sapporo, Hokkaido), Ryo Nishikawa (Saitama Medical School, Saitama), Kazuhiro
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University School of Medicine, Kawasaki, Kanagawa), Tomoki Todo {University of Tokyo, Tokyo), Toshiaki Yamaki (Sapporo
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Supplementary Motor Area Syndrome with Frontal Glioma

Shigeki Watanabe*, Kaori Sakurada*, Wataru Mori*,

Shinya Sato*, Takamasa Kayama*

Abstract

The supplementary motor area (SMA) is a region located within each cerebral hemisphere at the
posterior medial border of the frontal lobe. It is considered to play an important role in planning,
initiating and maintaining sequential motor actions.- In this report, we aimed to confirm or invalidate the
somatotopic organization of the SMA, correlates the pattern of clinical symptoms observed after SMA
removal with the extent of resection. Althogh there was no apparent change shown in the monitoring of
intraoperative motor evoked potential (MEP), four patients displayed postoperative SMA syndrome on the
side of the body contralateral to the SMA resection. All patients developed postoperative severe hemi-
plegia. One dominant frontal glioma patient was followed by transient mutism and motor aphasia. In
this study, there is no correlation between extent of SMA resection and' postoperative clinical pattern of

deficits.
(Received: January 15, 2007, Accepted: March 14, 2007)

Key words : supplementary motor area syndrome, glioma, MEP
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Table 1 Summary of the 4 patients.
Case Age/Sex  Lesion Dominant or Pathology MIB-1 MEP
side non-dominant LIL D-wave
1 ;_49/ F | left dominant oligodendroglioma 5.0 no change
2 - 35/M -right non-dominant oligodendroglioma 10.6 no change
3 51/F right non-dominant oligodendroglioma 3.2 no change
4 18/M right non-dominant oligoastrocytoma 7.4 no change

VCA line

%p,
0L:d4 0 N
2125671 fEX
1748

Fig. 1

FEEIT 18~51 E(F#38.25%), B 24, Lit26)
THoleo REZEM1H, HRIMB3GTHY, £
D 1610 »3EBLAFET, 3 HREEMAKFET
Hole, FERWIL, oligodendroglioma 3 #l, oligoas-
trocytoma 1 # T % %, MIB-1 labeling index i
3.2~10.6% (F36.6%) TH - 1z, &8I THird MEP %
=) v T EIT L7248, D-wave @ amplitude D{ET
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L o 448

Resection area in the 4 patiens on T, weighted magnetic resonance image (MRI)
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Fig.2 Pre(upper line)-and post(lower line)-oparative Gd-enhanced,T 1 weighted magnetic resonance images obtained on
the 4 patients
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Fig.3 Postoperative course
Y-axis: Dejong grade, X-axis: Time course, SL: Superior Limb, IL: Inferior Limb

L, Bizl&EH S AC-PC line WEE 25|37 VCA line
W&o THIAD preSMA &#%75® SMA proper & i
BERCRBE N PRI VBESA TS SMAD
2= EROEENEEH BT 28 %12, SMA proper 8- T
WEEEZLNTWE,

SEORET TR, HPOMEP£=5 ) v/ THRE .

Rostomily & D& L EFCMEHHLSEE L
O, MEl1HABBCRBIFELCEEL .

v, &

SMA I, BHZMCR—REBFORIHARNEICEE

BRAIN and NERVE 59 ?470% 2007 7 B




796

ERHT, ik MRI T—REBFOBELED Shi
WIZH b 6T, MiE—BEOXNBEIOEHEELEN
FEHRBE TR mutism [T, THETOHRED T
b, MEP £=% ) > TRHED SMA F&E * TH
TEZVWERELTBD, YBOERFL ZhAKFELY
BHOTHo, THIEMEP €25 Y ¥ 7 ORALE
AoNdH, BICMEPE=F ) > IBEAHTIX
SMA YIRRBBEENE L ELTH—BYETH 204t
BEOILDS, T VI LTAEERTHS L
2z 513, Krainik 5 i3 fMRI % B> THIET I SMA
2FEL, IMRI TREZ#23 SMA DifH & & ik
OFEROEFEE, B COMBICHERERH 2 Lifs
LTw3s, fMRI TRIZEZENT SMA BB THD A5
HENLBETHMERW mutism E FHRER22 L7129 &
HMELTBY, SEIObONUOLNOKRE & FRIZ, SMA O
BHEABERIT—RL T sz, FEROEEREIT
Z#N % T Rostomily 53 BIHWEL TWEIDLERTH
D, SE®D 4 FEFITI, B Eh - EHEE SMA OB E
EEROEE, BE £ CORMIERIR v Bbhi,
SMA DI/ DT, Fotaine 543 SMA IZ b
—REBFERCHEHUBERD D, SMA OYIRLEA
WEo THIRT2ERSRZ 22 LMELTWBY, F
BI3 D& 5 SMARIADA B ERLBETY, &
Fl4dD LS5 SMABFDAHDIFHOBETH E T L
bICFRESHIRL, REESRTHREEIBSMAD
HEARECHGT 2EFRED Sk oz, SMA
OBFEIAPBEW DT, Zentner D k 5 W ERIE T
58EYbH Y, S fiber tracking ® awake surgry
ZOHR»S, SMA OBEESHEIHA N T 3 2 L2548
FaNn s, SMA fEEE L, low grade glioma TREL
RFTEVLRTWHBE™ M, bhbhOfES b 4 Fl25]
oligo & @ low grade glioma TH -7, ZhiZEEH
Wo D ERRL, EEHRHARLAEFEL v ST
HEFEZOND, BHEBEREL»ICERIEE T 2
B L L Tid, Krainik 50 & 3 258D SMA HERE
BB NERENH DO D L OWENH O, SBREH
DEEFEZ TS,

SEDObNbN O TIZEE S » 72 SMA DEERE
EXRET I EenTER o108, TR AT THE
ENTRBE LD REMBABENEDZOEELZLO
», —RKENHFLEHO 0SS IS icEb 2 20
DENL & DRE T OMRMEEROBMBEOEVWIC L 3 b
DD, TOMOEEIZ L2 DD, SHBEF%

ERTRHEL TV BENH B LB 5N 3,
V. & B

SMA fEREE ¥ 2 U 72 BTEHEE glioma O BIEM &5 41
DRES %17 72 SMA OYIBREE I b 57, 54
BT BUD L TROBHEE 2D, —KEHH
DL &%%ﬁ%&&i%é#?&i&t)oko SMA £
b DDBEEE, 72 SMA ¥ # OMMERAL & s YR E,
SHORAPVETHD LEL TV 5,

X ®

1) Krainik A, Lehericy S, Duffau H, Vlaicu M, Poupon F,

et al: Role of the suplementary motor area in motor
deficit following medial frontal lobe surgery. Neurol-
ogy 57: 871-878, 2001

2) Fotaine D, Capelle L, Duffau H: Somatotopy of the
supplementary motor area: evidence from correlation
of the extent of surgical resection with the clinical
patterns of deficit. Neurosurgery 50: 297-305, 2002

3) Rostomily RC, Berger MS, Ojemann GA, Lettich E:
Postoperative deficits and functional removal of
tumors involving the dominant hemisphere supplemen-
tary motor area. J Neurosurg 75: 62-68, 1991

4) BOKE, ZREA, BHATF, R EH, EEFEA, i 5
EENASESR NS R ERTREE I L 2Bt
FRELEFR U7z 2 fEBl. No Shinkei Geka 32 947-953,
2004

5) Zentner ], Hufnagel A, Pechstein U, Wolf HK,
Schramm J: Functional results after resective proce- '
dures involving the supplementary motor area. ]
Neurosurg 85: 542-549, 1996

6) Krainik A, Lehericy S, Duffau H, Capelle L, Chainay
H, et al: Postoperative speech disorder after medial
frontal surgery: Role of the suplementary motor area.
Neurology 60: 587-594, 2003

7) Peraud A, Meschede M, Eisner W, Ilmberger J, Reulen
H: Surgical resection of Grade II astrocytomas in the
superior frontal gyrus. Neurosurgery 50: 966-977, 2002

8) Russell SM, Kelly PJ: Incidence and clinical evolution
of postoperative deficits after volumetric stereotactic
resection of glial neoplasms involving the supplemen-
tary motor area. Neurosurgery 52: 506-516, 2003

9) Krainik A, Duffau H, Capelle L, Cornu P, Boach AL,
et al: Role of the healty hemisphere in recovery after
resection of the suplementary motor area. Neurology
62: 1323-1332, 2004

BRAIN and NERVE 59% 7% 2007%#7H8

241



Acta Neurochir (Wien) (2007) 149: 123-130
DOI 10.1007/500701-006-0857-7
Printed in The Netherlands

Clinical Article

Acta Neurochirurgica

Surgical resection of tumors located in subcortex of language area

K. Sakurada, S. Sato, Y. Sonoda, Y. Kokubo, S. Saito, and T. Kayama

Department of Neurosurgery, Yamagata University, School of Medicine, Yamagata, Japan

Received December 6, 2004; accepted July 26, 2006; published online September 29, 2006

© Springer-Verlag 2006

Summary

Object. Although functional mapping facilitates the
planning of surgery in and around eloquent areas, the
resection of tumors adjacent to language areas remains
challenging. In this report, we took notice that the lan-
guage areas (Broca’s and Wernicke’s) present at the
perisylvian fissure. We posit that if there is non-essential
language area on the inner surface of the Sylvian fissure,

safe tumor resection may be possible even if the tumor is

located under the language cortex.

Methods. The study population consisted of 5 patients
with intrinsic brain tumors (frontal glioma, n=3; tem-
poral cavernous angioma, n = 1; primary malignant cen-
tral nervous system lymphoma, n=1) located in the
perisylvian subcortex, in the language-dominant hemi-
sphere. All patients underwent awake surgery and we
performed intra-operative bipolar cortical functional lan-
guage mapping. When the tumor was located under the
language area, the Sylvian fissure was opened and the
inner surface of the opercular cortex was exposed with
the patient asleep, and additional functional mapping of
that cortex was performed. This enabled us to remove
the tumor from the non-functioning cortex.

In our series, 4 of 5 patients had not language function
on the inner surface of the 6perculum. Only one patient,
a 52-year-old man with frontal glioblastoma (Case 3)
had language function on the inner surface of the frontal
operculum. .

Conclusion. We suggest that even perisylvian tumors
located in the subcortex of the language area may be re-
sectable via the nonfunctioning intrasylvian cortex by

a transopercular approach without resultant language
dysfunction.

Keywords: Functional mapping; language area; oper- -
culum; brain tumor.

Introduction

To minimize the risk of postoperative language defi-
cits in patients scheduled for surgery near the perisylvian
cortex in the dominant hemisphere, knowing the loca-
lization of language function is important for planning
the cortical trajectory and the resection area. While re-
ports on language cortical and subcortical mapping using
awake craniotomy and/or a sub-dural grid are available
[13, 14, 19], surgical resection under the eloquent cor-
tices continues to present a high risk of neurological
sequelae. Neuro-imaging functional techniques are in de-
velopment and are beginning to be efficient for cortical
sensorimotor mapping, but still lack sensitivity and spe-
cificity for language mapping, and remain difficult to
give real-time data during surgery [16].

The supratemporal plane is divided into the three parts
(planum polare, Heschl gyrus, planum temporale), and
contains the primary and association auditory system and
a part of Wernicke’s area. However, the language func-
tion of the inner surface of the opercutum, and the clin-
ical presentation and treatment of patients with lesions
in these areas have rarely been described.

Here we present the results of functional mapping and
surgery undergone by 5 patients with tumors located in
and around the subcortex of the language area. These
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Table 1a. Summary of the 5 patients

K..Sakurada et al.

Case Age (yn), Diagnosis Tumor localization Handedness Language Initial symptom
sex E dominancy

1 49 F malignant lymphoma It. temporal Rt. Lt. ‘ epilepsy

2 31F astrocytoma It. frontal Rt. Lt inicidental

3 52M glioblastoma 1t. frontal Rt. Lt hemiparesis

4 55M oligodendroglioma It. frontal Rt. Lt epilepsy

5 44 F cavernous angioma It. temporal Rt. Lt. transient paraphasia

Table 1b. Summary of the severity of aphasia in the 5 patients

Case Overall Auditory Naming S e S e Reading Kana letter Sentence
SLTA comprehen- repetition reading comprehen- dictation dictation
severity sion aloud sion
pre post pre post pre post pre post pre post pre post pre post pre post

1 10 10 7 9 16 18 3 5 4 5 7 9 10 8 5 S

2 10 10 10 10 20 20 5 4 5 5 10 10 10 10 5 5

3 5 9 1 1 14 14 3 4 5 5 1 1 6 8 1 1

4 10 10 9 8 18 18 4 4 5 5 10 10 10 10 5 5

5 10 10 10 10 20 20 4 4 5 5 8 8 10 10 5 5

lesions can be resected safely using functional mapping
in patients undergoing awake surgery. ‘

Methods

Subjects

There were 5 patients with intrinsic brain tumors
(frontal glioma, n=3; temporal cavernous angioma,
n=1; temporal primary central nervous system malig-
nant lymphoma, n=1) located in the perisylvian sub-

- cortex in the language-dominant hemisphere. They were
2 men and 3 women; their median age was 46 years
(range 31-55 years) (Table 1a).

Language evaluation

The Standard Language Test of Aphasia (SLTA) was
used to evaluate language functions. The SLTA is the
standardized test battery most commonly used to evalu-
ate Japanese aphasic patients [20). The aphasia severity
ratings (0 = most severe, 10 = normal) are based on the
19 SLTA sub-scores; these were used as the primary
language measure in the present study [8, 11]. The fol-
lowing seven subscores of the SLTA were also included
in the analysis: auditory comprehension (to obey verbal
commands) (out of 10); naming (out of 20); sentence rep-
etition (out of 5); reading aloud short sentences (out of
10); dictation of Kana letters (out of 10); and dictation of
short sentences (out of 5). Each patient was given the
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SLTA twice; the aphasia severity ratings before and after
the operation (approximately 1 to 3 months after the sur-
gery) are shown in Table 1b.

Intra-operative cortical functional mapping

To determine whether the lesions were located in the
dominant hemisphere, patients underwent pre-operative
functional MRI and/or intracarotid amytal testing (Wada
test). During awake surgery, intra-operative cortical map-
ping for language was performed in all patients following
the previous reports [1, 10, 14]. Intravenous anesthesia
(propofol) was used during craniotomy. After creating
a cranial opening large enough to expose most of the
lateral temporal and inferior frontal lobe, propofol
administration was discontinued and the patient was
allowed to awaken. Silver-tip bipolar electrodes spaced
approximately 5 mm from each other were placed on the
exposed cortical surface. Stimulation parameters are set
at 60Hz, biphasic square wave pulses (1 msec/phase),
with variable peak-to-peak current amplitude between 2°
to 12 mA (peak-peak amplitude). To avoid eliciting local
seizure phenomena or false negative or false positive
results, a current below the after-discharge threshold
was used so that depolarization was not propagated to
the nearby cortex. Before mapping, 10 to 20 sites were
selected and marked with small tags. Sites for stimula-
tion mapping were randomly selected to cover all of the
exposed frontal or temporal lobe cortex, including areas
thought to contain sites essential for language function



