6
BREITARTHIREREbEZ LN, —AT
EWREAAOLERBEIZLIARTH -2, AA

DEBBEABRIERHE - EEETELROEPo1Z
Zrry, FEAERZERIIGBMEEZ ) MOE
FrEZOLNI.
4, FRIRMEMRE
BEASICETROTIHERBLRAKTHo 12,
GBM ZFRREEMLE DIFICEV RV EEZ b
A, BWEARICERZED VIO »P2bELT, F
BARBTH o, BEEAAIRRETEED
GBM & [T & T MEASTRIR St
MIB-1E#ZEICIIE 2 BOT, PESHTHL NI
BEWEAATE N LD 5, MEBEEORE, &<
12 SHE AL SR O R M AMER W AT RE AN RIR &
niz:.

4, FE®
1. SRHCBIT 2, BHEEEMEREDBER
BEWATL, FHRABOERZEZEL.
2. BREAAFTFRARTH ERIT, ERERN
BHENEELEAAL VBV D EEZ LI
3. BMZCGBMIEMES LR, LEFECBME
BEOPAEFROEFBOT, FHRABROEEE L
Tix, HERABDE, AHEZEORFIEEL
T B TR ASTRIE S Ntz

N

W
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Low grade glioma (LGG) & —#% #9121%, high grade
glioma %% malignant glioma &) BEKE» 5, ‘low’ Wz
|Z benign glioma & \» ) &% 5, L» L, WHO
O EANE S TIE LGG 12 grade I, 1T glioma 25& £ 1L
B W, EARMICFMICL D IEE TR grade I i be-
nign glioma & Vo TEWHDTH 5%, 50 ~ 70%%H°
BHHICIESBIEL ", FHAFHRD 5~ 10FRE
T& 5 grade Il glioma i B MREE O A 7 T —I
ABLREFERTH B PBBI, K TIIFHEOHET
grade Il glioma DIEEICBRE LBNTHI L LT 5,
LGG DFHEFICELT, 3 &F % b0 (Fiw, M
WAk, EEARE, BRE, PRosA VS, Fl
BT B, MEHRIGEOEEL &) PREINT
Wa, HLPRFRERTFELTRITARLATYS
b OIS TILER L ERBE 721 TH B 2204,

BEED, ERIFOBROBBERE > O Fi, BAtH
WBIEE T4 235055 5 %%, randomized controlled
trial (RCT) AT Ao LT V2 72 V2 7230 B 72 1R B0 R VL A AT
LT L%V,

L7295> T, BBFE COWREEL Class [T evidence
ICESLLDTH BN, WBNEFOXHME L ¥ a—
L, BEOBEECEL ThNbNDREDELFL
P THMNT 5o

1. LGG BEDERK

BAT > b LGG 2 Eg EELbNESE, M2
MaITHESELIRETHAL|ZEKBALTRIY
LUHAPELNTWS MY, TOBEBELTIE, 1)
JEEERE, BEREOER, 2)EHEEORIPT

(MRI © Gd & 8 % 7z \» glioma @ 1/3 iZ malig-
nant), 3) LGG O ? subtype ZFEE S EH Lo
EBBTEND Y, LL, DFMEEOS LY
ST, QEEE I THET A, 3)BEHR
WBREEDY A4 I VT P, OILFEREZHET
APEVI T EICEHLTRIVEVFAPELNLTY
T\,

. FHOEAI27T

LGGOFH D& A4 I 7T LT, w220
HXAPBRPEMRICH LTEB R IT2LITITW
B 530804 BRI P AT o 1T ) BT EI N E
W) ZEWRET AT SR IEF ANV E W) DN
BODERTH 525, WIFHEHFHDIT) TR B
THrEV)TETF VAL FLFELEV, —HT,
BEFERIZIZUT O A7 BHEET 5, 1) BHEAL,
) BB DRI & b T ) AT B 2B AR O
B, 3)MBEOTAPARIEORR, FITERENIC
BLTIEWL2P0REDNH S, LGG PHFHERICE
HALT A EEIT 13 ~86%THY, ZOHEIL, B
%928 ~ 60 A H L #&%é NnNCTwnib 2,18,31,33,43,44)0 (.é\}?
DEE 7 L Tl controversial T& 5% 7%, Recht &1
LGG b7 EFICHE L, biopsy #1707, #B
BEL o0, FHOHACERSLEELRDY,
50% O B 3 7% anaplastic change # & 7z L7z L |E L
TWa W, $72, BEEKIBVIZ)NL)ERT
FHVBVEOREDL, BHRTEBEULEOR
FIZIDWRR IR RIT ) R&ETH L L DERYS
W, —% BEEmARBOREICH, DEEANEILE
EREZETH LD, 2)masseffect 1Z X ) MR EE
WREFRDH LD, 3)TY PE—VARDTADAFE

** Treatment for Low Grade Glioma Focusing on Grade II Glioma
||| TR SR IR SN IR T 1 2 B I AR A AR AV BL 2 BT (T 990-9585 LT THTAR FH VE 2-2-2) Takamasa Kayama,
Wataru Mouri, Kaori Sakurada, Shinya Sato : Department of Neurosurgery, Yamagata University School of Medicine, 2-

2-2 lida—nishi, Yamagata 990-9585, Japan

0006-8969/05/ ¥ 500/ 3C/ICLS
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1 Diffuse astrocytoma 2% ) MRI T2 5% FHHE &

A JEBIWTERMBEEICFEL, BERIILEMNAKRTSH S, B #ALTRE T 5 L EBERMEEOH.LECS) 0T <
BT o H GBI E (—KOEEEF) W FEE ST, LR (pre—CS) ORI OEEI R ICFEET 5. MRIIGEE T

BB L 2 A EBREHMHETRTS > 72

R DL DIIRTEBA R IEEIHER STV Y,
bbb NOERTIE, FEICrrbo S, BRI
JBEREMEIT) CERRAIE LTWa,
FOEBELT, DEFEHTDH, BHERBRICER
PREEEITLTREIGETCE 2V E (Tihb
H, LGG # £ OHEY (BSA) LRIEICEZ ),
DEEEZEDEE, TAPAINRERTH S LIS
, BMYRBERITI) L TRERMEEL, HTAD
AEOIRAZFIETELFENH LI EBBITLNS,

ITL. FMic L BHFHE

FHIC L AWMEROMES, LGG DEEDEFH
BEERESEALPED L) HED K72 controversial
THhb, TNIZRCTHIThN TV ARV 2OTHY,
BEDEZAFHOFHEICET LT VAL, T
~ T Class Il evidence TH %5, Keles 5D L Ea—IZ
I, CTRALIEED 30 DX x5 5 &, 1990
FELREREEZSETHERICEE L 2V ) R
VBB THo72h%, 1996 £ LI L, radical resection
R FHMTIERSEL EDERMVERICL - TE
TWa ¥, FNHEPHTLEEOMBERE, EB
B (tumor bulk) D& Z RET S Z L THHAS, HEF
AT MR ZHWD LAFENE L, £ MR
IVHEFD D, Lo T, HHEOFHEIMHEIC

Lo T—B TV EMBERIIS V., HERCIEER
rYESYLIEHNTESORKROWBHEEET LW
IR, BBURAZITANLRLTED, WHAIIEREZ
B SR BWTEREITI DL E VD 2L ICERFE D
NoDOH b, #D2HI2IL, BFOEBRSMIIMN, F
WHEBEELTHVL I EDWEICZ>TETWS, B
T, bibih® morbidity % /MR IZT 5 720 DFTE]
MR, WMBEERBNT S,
IV. fiTeiElhi%

FEREBSELZ LR, B & T THET
BETHIVEMANICRET T2 2 ERBOTEETH b,
FO72OIE, FTEEQLRMNY, BFEE OBR(E
SUHETH 50, MEFLELTWIPRE) %
MRS T 5 LEDFH b, BIE, TN TWAREL
MLTEORREZEEICHEST 5,

1. MRI
BEESNIZEEVRWLGG BWTIR, BEOTRF
M2 FHEICHETAMRIBROERZRED 1
DTHAH, MRIZ WRET T 5 &, diffuse IR T 5
LGG E Wz & B B RREDOEEB (tumor bulk) A5
ETAHEFVENI EHFBEL NI o2, T/,
M 1R T &9 ZEFITIE, BEEHLEIENICIEEE
Y, ZO1IOHMFORWBICHFEL TSI LN
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AV

| f
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l

L]y 7R VR S ]l ¥

} ¥ + LAV I

2 Diffuse astrocytoma 535 () MRI T2 #5HE% & MRS %

A: JEE O FU0ERIC region of interest (ROD) (D) % &% L& T %, B: Choline O creatine

FL, NAAOHMB Y -7 BETLTWA,

MRI 2 5 M BT B, L7225 C, CTRL LN
B 5 LEMOTEDHVIETT V= v RN+
A7) T EWARE L T2 072,

2. MR spectroscopy (MRS)

R OMIREEWE, IBE, LB Co{tFWHE
D MRANRZ PIVEREN L, FE0LEYWE O
FENELEE L2, REOWEDE, BEOBEE
BEEITIODTH A, BE, WEFOBH T
b b 'H-MRS THH S5 AN HYWHE T N-
acetyl aspartate (NAA) (1.4 ppm), choline (3.20 ppm),
creatine (3.04ppm) TH 5, LGGIKBW TR EH,
NAA O ¥ — 27 KT L, #xFHIIC choline %% creatine
IbE s (2,

3. functional MRI (f~MRI)

— W FERTR* 2 VAN EFRIBTA
BOLD (blood oxygenation level development) % T &
2 17 functional MRI O EiE 5 CORERRICH 13 E 85,
EEHOREL Vo RENIKAVLNTYS (K3),

4. Diffusion tensor imaging (DTI), Diffusion tensor

tractography (DTT)

BES L EE TH AR BE T d o 72 f P D HHEE
S, BEOEGEDMOESIC L D FEHATRE L 72 2 72
HE A THERBICERLTWA DX DIT, DIT L
Vo 2RI LA SKBORBOHE TH L P, Z
AT X 0 B & ST B AR O FEAT D BRI R L?E

X AR Y -2 3k

BTEBLH1%o72(H4),

5. Magnetoencephalography (MEG)

BEERFI AT ZERIIBE LN TS D, MK
(MEG) & 72 BB REEN 1 D TH 5 ¥, 4512
SEBEIE S SIE L-BELR O, EBRTH L WVIIE
—REEFNOFHELDDROPIE, ERAICLST
HREFELVWCELH D, T0HE MEG 3ZERR
WA & 25, HERSB 306 OME T, CT L motor
area FEWCEEFNFAETAIIICRZTYS, MRI®
BVt MEG & ), SEBEIC motor area IZFE4E L TV 7z
FEBIIZ 951 (30%) TdH o 72,

V. WHhFE

1. i (Sulcus opening #)

MR I THRBEREME O LSV TRELTE
S, RIS b EER F TR L (Sulcus opening
B, BE~OXENEZFRE, RETALHIEICLD

LRTEHATRTH S 2,

2. SSEPs MEP

Somatosensory evoked potentials (SSEPs) & H .0 i
FECERLZFETH Y, EBHEFEEREICBV TR
W—F VBT RETH D, FNEEREL, —X
EEF LR, FZICEBE Y b L motor
evoked potentials (MEP) # € = % — LIHH 24T 9 o
HOMEDEVEEZTIIMEPDE=F —3RAIE L
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3 BOLD %zAWVEBKLAF-MRI F&F
BEFTHY, SHEEMCFRIGLEESNL,

TATEETH 225, TNPHNOBETEE=S ) VT
MHERETH D, WHETOMEP 22 v br— L& LR
CIEBLEEEYT A 2 L TR ERRED TR T
H5 15)O

3. Intraoperative subcortical stimulation

SEBH AR ORI CIRET 2 56, M ISR

FAETHADICERLEFETH S, Berger bid, &
DFEEBVDL I LICL VB OESEEOERLE S
BURIZHIZ B ENTELEREL TV A W,

4, FETF—2a s VAT A

W, BEICERLTECVWRFES—Ya VA
FARMPEBER L L CRHESORMBMNICIZRIE
Wb DERSTETNE W,

5. Awake craniotomy % i\ /=i BigRE~ v € 7

SEICEZELEMNAY VY Y ABELLIEE T F
T BEE, b~y ¥y 7 3FRAGFETH
Bo B2, SEBENMRENTWA I LA\ high
grade glioma 12 L, LGGIZERVFBEETHSH
EWE L, ZOFERHVD I LIZL) SRR
HETEBEADEL N 3,10,13)0 '

6. i+ MRI

FRERONTIEROATEASNTVWELETTHA
», SHRNEBHBIFICBY RO TERZY —VE
LTHWSLNG EFEENE 2,

VL fifi{% 54

WHEOFH I HZO MRI CTEEIICFM I NS
RETHD, N b benign enhancement D 4§
B2EEUAORENIET LD, F, #ITLT
HHEROFM 2 REMBEN, 5 TEYFRET T
Jo

4 Diffusion tensor tractography (DTT) (= & % SRR DI H

A:MRI Gd &% T1 BFAEE CREREEOHE LD ESEF, #AERTMAICEELTWEEERD
N3, B:DTT X WK IZEEDOR H» bMENEE L T a Z L E B o7: (AR KFES
BB EHSR E S B HRALE - BATEZE BV TR SN MRIEE T Y VY IVEEITY 7 by =

7[dTVIZER).
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5 Oligodendroglioma B¥EDHHIEARIZHF S, FISHEILELS 1p, 199 RAORE
A 48 &l Lt. frontal oligodendroglioma ®#8T MRL, B : fiHiiEA & ) FISH I TR 2T o720 TV b
1 — )L @ 1q signal (green) 1 2 2C# % D 23T L 1p signal (red) 251 0TH ) REDFEDN Lo B #% I 19p
signal (green) 1 2 DD SN HDITH L, 19gsignal(red) i3 12THY, Inb RiMEbND, ZOHR
L0 ARG KT L PAV B 2 56817 L 720

VIL #E#E

WHO 48 grade Il # LGG L E 2 72 &, WD
7O subtype #E 2 7% Tid e bV, FRIESE, 16
BEIGHE, EGTHROETEERIN TV SO dif
fuse astrocytoma, oligoastrocytoma, oligodendroglio-
ma DEWThH 5, 2003 £ DL EMBERE I L
1984 ~ 1996 4E ¥ T astrocytoma DEFHL 3,908 41,
oligodendroglioma i 490 #5l, oligoastrocytoma (mixed
glioma) 13 2726 T V), gradell glioma DiF & A&
i¥ astrocytoma T - 727, EEITHREM OB Wk
DAL & Y oligodendroglioma NEEELE L { L&
LTw5 2, jhE, i b®EEO S oligo-
dendroglioma D% MHRIFTH Y, 2EFHELE
Wisw, HERETERTALTRER Y T 71T
ThoTwnb Y,

VIIL RgHRiasE

LGG 123§ 5 METHEER L L fThN T BN,
ZOABEEICELTO TSR SN TW S hIT TR

72\, ST LGG 13\ {0 DR s TBY,
%0 subtype 12 & ) R ATE L 5 2 LANEERL
Py, FONLATAVERTELZVZOTH
% 33343643 % /> 72 > prospective randomized trial D
ERTIE, FROBSTERERE LRSS & DO
CAEFEHRICBWTERRY T, BRTI TOHML
WSO TR b EEERRDIREDNLOT
otz Fi, WEHRD dose 12BI L Tid 59.4 Gy vs
45 Gy & 64.8 Gy vs 50.4 Gy @ 2 2D RCT 23T b 7ess,
WEND G ICEEREFRD TV 40, 3
A TOBRBICET A I vy 3, HERAER
R IAEETHLIHEIZ 600Gy LT & L, BATD
Z 43IV, VEREEEOFEC,IL L TESD
2, DBRERBEDD LHADIER,IC, EREOY
SRR, 3)FEHA, EREBICL V) 3ONBRIRK
B2, BEATRIWTROFETHIRREEICH
ShREFRVE SNTWA 2D bbb DR
T, MREEBRE D OFH CTREHRIERZIToT
V5,
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=1 FHHECFHROBR

Extent of resection Estimated
Author & Year ~ No. of patients xen . 5-year survival UV p value MV p value
(no. of patients)
rate (%)
Laws Jr et al 461 GTR(57) 61 <0.0001
198419 RST(48) 44
STR/Bx(356) 32
Philippon et al 179 GTR(45) 80 0.00022 <0.01
199320 STR(95) 50
Bx(39) 45
Scerrati et al 131 GTR(76) 100 0.0005 0.001
19963 STR(31) 93.7
PR(24) 91.7
Soffietti et al 81 GTR(19) 51 0.0009 <0.01
1989%) STR(49) 24
PR<50% (13) 0
Rajan et al 82 GTR(11) 90 <0.05 NS
10943 STR(30) 52
PR(22) 50
Bx(19) 42
North et al 77 GTR(8) 85 NS 0.002
19902 STR(43) 64 0.013 |
Bx(26) 26
Nicolato et al 74 GTR(16) 87 0.0001 S
1995% PR(58) 26
Shaw et al 71 GTR(10) 80 NS? 0.0065
19943 STR/Bx(61) 55
Piepmeier et al 55 GTR(31) 100 0.0013 S
199622 STR/Bx(24) 77
Medbery et al 50 GTR(8) 57 NS NS
19381 <GTR(42) 43
BTR] 5488 GTR(930) 88.5
2003 STR(1094) 75.4
PR75% (1022) 64.7
PR50% (504) 60.7
Bx, PR<50% (1524) 54.9
Decompression (120) 58.9
None (294) 49.2

Keles et al®® & W —F8| o GTR: gross total resection, RST : radical subtotal resection, STR : subtotal resection, PR
partial resection, Bx : biopsy, UV : univariate, MV : multivariate, NS : not significant, S : significant, ? ; possibly, BTR} :
brain tumor registry of Japan

IX. {b3¥fE%

LGG 1T 2 (L RRE OB M A T 2 2 07

VADE W

BAEE L2V, L Ledba4aE,

oligodendroglioma 2 3t L T procarbazine, CCNU,
vincristine % V372 PCVEEDOF MBS #RE SN T
W39, baSETIE, diffuse astrocytoma [ZX L T
R, LY 7Y ARERE LRV, ERPLHVWLR

Twvs % ACNU 7% community standard & L THEA I
Twh, —JoligoR, %12 LOHIp,19q DERDH LN
7z FEBIIZ 3T L Tid PCV L O E T H 5 PAV F &
(CCNU @b ) |2 ACNU % B\ %) 2UE4E, TRL
Twh, bbb LOHIp,19q D#EEZ V—F VI
17y, FRICEDWBERERL TS (K5),
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BELRE LR R LR 608528085 39)
R ME LT 50N, BERED BBUARLET
ZORELPE LY Thb, SR+ HERIGEE
BEE LT, 5EAETER QOB —IRE) 2 GHE T
H5

BHUIC

LGG It T A BEDHRENO L Y a—2bhbil)
SRR A L B THBA Lo LGG DVAEIE 5 FAT
REBHTLHALLMRIA, EHKEABLAD
QOL % E 2 ZIBBICEDNODH b L BRbNE, ©
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The Significance of Medical de dure Standard
by
Takamasa Kayama, M.D., and Shinya Sato, M.D.
Sfrom
Department of Neurosurgery, Yamagata University School of Medicine.

By the fiduciary relationship between patient and doctor, medical treatments were originally carried out and
the treatments selected under the autonomy of the doctor. However, there is currently far greater interest in EBM
and standard medical treatment not only amongst medical professionals but also amongst the general public, due to
both a mass medua inspired mistrust of the medical practice in general and recent politically mandated health
expenditure reductions.

In comparison with medical treatment which uses a homogeneous object to be the material used by a homoge-
neous method (medicine), the preparation of the standard treatment in the surgical field is very difficult because
the operation is the art and the materials are heterogeneous.

In this paper, the difficulty of standard medical treatment preparation in the surgical field is described, while
the definition and the significance of EBM, de dure standard, and standard medical guidelines, which are often mis-
understood, are explained.
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Key words : clinical trial, community standard, de dure standard, de fact standard, EBM
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Fig.1 The process of the JCOG Cooperative Clinical Study and the JCOG Committees
Japan Clinical Oncology Group (JCOG) is a cooperative oncology group with the aim of conducting,
developing, coordinating and stimulating clinical research in Japan.,
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Fig. 2 The practice guideline for limited (1~3) matastatic lesions from the NCCN (National

Comprehensive Cancer Network)

Tumor resection followed by whole brain irradiation is the standard treatment. Adopted from

reference 5).
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Table 1 Mean lifespan in Japan, Germany, and

Table 2 Medical cost in Japan, Germany, and

U.S. A. (Data in 2002) U.S.A.
Country Mean lifespan (yr) Ranking in Country Cost (yen/person/year)
the world U.S. A 360,000
Japan 81.9 1 Germany 230,000
Germany 78.7 14 Japan 210,000
U.S. A 77.3 20

Japan has the longest mean lifespan in the world.
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The Medical cost in U. S. A. is higher than that in Japan
even though treatment guidelines are more common in
U.S. A. than in Japan. Therefore, treatment guidelines
may not reduce medical costs.

Table 3 Two types of Guideline on the
standard treatment

< 1>Practical manual for the present best treatment.

< 2>Practical manual for avoiding unrecommended

treatments.

treatment materials Type of
Guideline
Medical Drug
treatment  (constant) homogenous <1>
Surgical Surgery
treatment  (Variable)  Deterogemous  <2>

The features of guidelines on standard treatment are
different between medical treatments and surgical
treatments.
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The common people (patients) i The medical world (surgeons)

Believing that there are clinical
studies about their diseases for EBM.

.

Believing that there are standard
treatments for their diseases.

Only a small number of candidates
can be applied to EBM.

:

Giving precedence to professional
autonomy.

.

Information Disclosure

Fig. 3 Understanding of the standard treatment
There is a large difference in the understanding of the standard
treatment between common people and surgeons. The disclosure of
the information 1s necessary to solve this problem.
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Technical note

intraoperative localisation of the lip sensory area by
somatosensory evoked potentials

T. Kumabe' mp, N. Nakasato? o, K. Nagamatsu® mp, T. Tominaga' mp

*Department of Neurosurgery, Tohoku University Graduate School of Medicine, 2Department of Neurosurgery, Kohnan Hospital, Sendai, Japan

Summary Accurate localisation of the central sulcus enables maximum tumour resection with minimum morbidity in peri-Rolandic surgery. We
investigated intraoperative somatosensory evoked potentials (SSEPs) with combined recording of lower lip and median nerve stimuli during
craniotomy in nine patients with peri-Rolandic glioma. Using a custom clip electrode, the lip mucous membrane was stimulated with biphasic
pulses with 0.2 ms duration, 10~14 mA intensity and a frequency of 0.7 Hz. Polarity inversion of the SSEP was detected across the central
sulcus using median nerve and/or lower lip stimulation in eight of the nine patients in whom the tumour did not infiltrate the lip or hand sensory
area. Recording of SSEPs with lower lip stimulation is usefut if the resection margin is planned lateral to the hand representation area, if the
hand representation area is not exposed by the craniotomy, or if the SSEPs for median nerve stimulation are not clear due to tumour infiltration.

© 2004 Elsevier Ltd. All rights reserved.

Keywords: central sulcus; glioma; lower lip; somatosensory evoked potential; trigeminal nerve

INTRODUCTION

Recording of median nerve somatosensory evoked potentials
(SSEPs) on the cortex is a simple way to identify the central sul-
cus'™® using the hand representation areas of the somatosensory
and motor cortex. The electrode strip is placed perpendicular to
and across the proposed location of the central sulcus at the hand
representation area, angling it more medially at the frontal end.*?
Inexact alignment of the electrode over the sensory and motor
hand areas will result in the absence of phase reversal. Addition-
ally, recording success rate is much lower when a large peri-
Rolandic mass lesion is pxresent.3 Localisation of the central sulcus
at only the hand area may not provide adequate information for
more lateral resection in or near the face representation and in
these cases, the hand representation area may not be exposed by
the craniotomy.

Techniques for monitoring intraoperative SSEPs for the orofa-
cial area have been described but there was both intra- and
inter-patient variation in the waveforms and latency.> Conse-
quently, orofacial SSEPs have not been used routinely at most
centres. We have previously developed optimal parameters for
lip stimulus and reported that electrical stimulation of the lower
lip evoked the initial cortical response of the trigeminal somato-
sensory evoked magnetic fields.® The initial contralateral response
was detected at a latency of 14.6 + 1.3 ms and was named Ni5Sm.
The equivalent current dipole of N15m was localised at the poste-
rior bank of the central sulcus with anterior and superior orienta-
tion, and inferior to the dipole of N20m for median nerve
stimulation.

The present study applies these previously developed clip elec-
trodes and parameters for stimulation of the lower lip and biphasic
pulses with a larger stimulation intensity and longer inter-stimulus
intervals to record reproducible SSEPs intraoperatively. Lip
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SSEPs could be utilised for identification of the central sulcus dur-
ing surgery in and around the orofacial region of the central
sulcus.

MATERIALS AND METHODS
Patients

This study included nine patients, aged 21-69 years (mean
48 years), with gliomas located around the motor-somatosensory
cortex manifesting as seizures, sensory disturbance, paresis,
speech disturbance, Gerstmann syndrome or headache (Table 1).
Informed consent was obtained from all patients.

Somatosensory evoked potentials

All patients, except case 4, underwent surgery under general
anaesthesia using propofol, fentanyl, and a short-acting muscle
relaxant. Muscle relaxants were suspended during the SSEP
recording. Case 4 had an awake craniotomy for language map-
ping. Techniques for awake craniotomy have been described pre-
viously.” A frameless stereotactic navigation device (ViewScope;
Elekta IGS, Grenoble, France) was used in cases.

Lower lip SSEPs were measured by stimuli of the contralateral
lower lip during craniotomy. A clip electrode, developed and pro-
duced at our hospital, was attached to the surface of the mucous
membrane of the lip (Fig. 1). The electrical stimuli were constant
current biphasic pulses of 0.2 ms duration, an intensity of 10~
14 mA and a frequency of 0.7 Hz.

Median nerve SSEPs were also measured for comparison. An
electrical square wave of 0.2 ms duration was delivered transcuta-
neously at 3 Hz to the unilateral median nerve. The current inten-
sity was increased between 5 and 10 mA until slight twitches of
the thumb were obtained.

A silicone sheet containing eight electrodes (4 X 2 contact grid
or 8 contact strip electrode) with 10 mm inter-electrode spacing
was placed on the cortical surface, perpendicular to the central
sulcus. The resulting data were averaged based on 50 stimulus pres-
entations for both lower lip and median nerve SSEP recordings.
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