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BRI EREICNT S
Trans-sylvian approach

Trans-sylvian approach for the tumor under speech areas

feletssk, FEZFE, BA ¥ BE F EBEZ, BKX %
LT R A R 2 R A A o1
Shinya Sato, Takamasa Kayama, Wataru Mohri, Kaori Sakurada, Yukihiko Sonoda,

Akira Kuroki
Department of Neurosurgery, Yamagata University School of Medicine
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YT 4 ARNBIEO BFERES M RE, SHEREIRO b WAL & D IREWRRICERY L7
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Purpose: Trans-sylvian approach for tumors under the language areas is presented.

Method: Preoperative functional MRI and/or Wada test is essential to surgery for the tumors around inferior
frontal gyrus or superior temporal gyrus, because language dominant hemisphere must be decided for the surgery.
In case that tumor seems to be around language area, a patient is a candidate for awake surgery. Awake surgery is
performed under general anesthesia by propofol with local anesthesia along skin incision. After craniotomy, stop-
ping propofol injection wakes a patient up. Cortical mapping is performed by checking language dysfunction dur-
ing cortical stimulation (bipolar stimulation: 4-10mA, 50c/s, 0.2ms) under monitoring of electro-corticogram
(EcoQ@). Picture naming and reading of Chinese and Japanese characters are usually used as language tasks. In
case that a lesion is just under the language cortex, another cortical mapping in the Sylvian fissure must be needed

after dissection of the Sylvian fissure under general anesthesia by propofol. And then the tumor is resected via the



cortex having no language functions.
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Result: Recent 5 years, trans-sylvian approach was used for five cases. As a result, macroscopic total resections

were performed in all cases without any morbidity.

Conclusion: Even if a lesion is just under the language cortex, the tumor may be resectable by trans-sylvian

approach. Because our recent study about language function of cortices facing sylvian fissure discloses that they

have no language function. Trans-sylvian approach is quite effective and important to the surgery for tumors

under the language areas.

Key words: awake surgery, functional mapping, language, Sylvian fissure
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CNFE TR AT IEE BB
L, Awake surgery (ERETFAMH) 12X 50
K~y EV 7oL LERZRELT
X701 2o ¥V ORBEIRENSE
ETEHEELLEGS, chITo7rru—F
TEHBRRIREOBLE ) SWERIIINEETH
oz, TOL)REMIHT LT Su—F &
LT, BABSHEINW IV T 47 ABIHEL
THETAIEIFEHL, Yy 4 7 AEN
MmO ST BIMRETL, Y V7147 A
ZUN KR H O B REHERE AR O & ML VW ER AL
LY 77ru—FL, HizrBELR HEWRE
ATV T, SNEE O FEICD T
T 5.

X - ik

AR A ENRE LRSI, AREBEE3
B, B oSE L, IR 105

FEBITdH B (Table 1). &BIEFIE T, 73
F—NV7AMITEREMFREIETH -
7z,

Awake surgery D129 1 ARfTIE 40
BAALE L, BEIBIEMERC BRIy FL A b
OEICPEEET A, MEOE X2
Propofol 10-30mg ® bolus injection & 4T - 7=
%, 5-8mg/hr ® continuous injection T KKk
TREEZMERE L7z, P, WREHEATRR, T4
7 SRR B R AT o 7o R BB 2T D . BHEEAHE
TPy €V 7 ORENRTE LI AT
propofol Z off & L THiEHEE~ v ¥ v 7D
AL, Silitkie~ vy ¥ v 7ickirs, IE
FRCR R R TR R RE RSB (somatosenso-
ry evoked potential ; SEP) @ N20® phase
reversal & V7o PuERIEZ T -7, 72
FREED — JGRBPHFIZEHE L T A 5121,
MirE=%) 7L L CEBFEKBAM
(motor evoked potential ; MEP) % Hw7z.
MEPE, A MY v FEBIT &L 5 —KETT
BAMNE (BXZF10mARE) 2k hiES

NLEME, FOSHMMBEAEICHF

Table 1 Summary of five cases operated by the trans-sylvian approach ALTBW B BV TR
Case Diagnosis Handed ])I;)arl:xigr?:ij FLEL7:. E=F Y Y TOREEL

1. 49F |It. temp. malig. lymphoma Rt. Lt. Tik, MEP®d-response (direct

2. 31F |It. frontal glioma Rt. Lt.- response) @ amplitude % Hv>7z,

3. 52M |1t. frontal glioblastoma Rt. Lt. SEME< L, EME

4.55M |1It. frontal glioma Rt. Lt. _ g o el 3 -

5. 44F |It. temp. cavernous angioma | Rt Lt. ETEY TR, BRI OME

temp; temporal, malig; malignant, Rt; right, Lt; left

3B & % after discharge ®
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Fig. 1 Pre- and Post-operative MRI images of all five cases (T1 weighted images with Gd). All tumors were removed
almost totally.

threshold # & I E L7z, UL, Rl
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BB H RN D 5720, BN R E
& after discharge 2%H % X 0 12593
WERHWLEZOTHD., EEICIE, NEE
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P 0w, FHHE, EoREOFER
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O ihkR @*ﬁ%‘“i i?l@E@EE@T
B~y ¥y e LT, BEFETHEL
% Brodmann @ 44,45 ¥ 24824 9 % T Hif B |
ISR, 228K 5 LABEEZEE £ 0
JEI PR, WHEH - MEEH - HOEBEFIZOWTT
TV, R L SREBEHRO MR RE L
eRER, WEVPSHEEHEEOE TIHFE

7%, F U propofol REETIZI VY 4 ™7 A
WL L7z, Y747 ARAM
HOEEE T 5 iEraearii 2 17 - 72,

FER L ERIRTR

Fig. 1123 & L 72 5B O 5 ai 4

f{?ﬂlbi 49 VE. Generalized convul-
sion |2 CHAE L 72/ MIBHEEEM ) ¥ N EOHE
WUT“Z?)%. Ml DR FEERAE T, P
P, BUfESLE, FPo CICRERENRD
bhsz (Fig. 7A). BitkEE~ v ¥ ¥ 7 Tldm
1%, Wernicke areal& FIZAFAE LT 7248,
FEREB TS VT 47 ARE R, ¥
Vs g4 ARNMTE O FEENE R 5, F
EBRE R RO e Do F2EAL L DIRE
o —F UEE 4 eft L7: (Figd, 2). ik,
SIETERERE E I FHICRE Lz (Fig. 7B).
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ETIWRTML VT 47 A% % B,
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(Fig. 1, 3). WMBEOBERFEEMETHR

HERBOLR» o7 (Fig. 7D).
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Fig. 2 Result of Cortical Functional
Mapping of Case 1.

Fig. 3 Result of Cortical Functional
Mapping of Case 2.

JEB 31352 B ¥, generalized convul-
sion {Z THSIE L 72 /L AT BHEE glioblastoma DHE
BIcHBH (Fig. 1). KEER X D BEOLE
NET 2R, BELEERAETOFEE
DFEE %mb\bf)t (Fig. 7E). MR OKHE~

Y TIIERRTERNETCE o 7175)
YT 4 AR R LEEEORE % R
AizeZh, BHEEIEFLYDI VT4 TR
HAMIICH» > CERR 2 HEELCHEEL
TWAZEHPHBHL, ZoEH#IFL L)
W il L7 (Fig. 1, 4). &, %
e DR L7z (Fig. 7F).
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Fig. 4 Result of Cortical Functional
Mapping of Case 3.

A naming impéséibl,e
O dysarthria | '

¢ _i@nguagelfunc’rcriorii( )

Fig. 5 Result of Cortical Functional
Mapping of Case 4.

A naming impossible

O dysarthria

Fig. 6 Result of Cortical Functional
Mapping of Case 5.
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Fig. 7 Results of pre- and post-operative SLTA.
A: preoperative result of Case 1, B: postoperative result of Case 1, C: preoperative result of Case 2, D: postoperative result

of Case 2, E: preoperative result of Case 3, F: postoperative result of Case 3, G: preoperative result of Case 4, H:
postoperative result of Case 4, I: preoperative result of Case 5, J: postoperative result of Case 5.

JEB) 41355 M, epilepsy 2 & A EBb (Fig. 1). #7ET oA LERERA TIX, FEE
NAH—BEOEHMEREL ZHRICERA SN EEHE SR (Fig. 7G). i~y ¥ o
72 IERTBE3E oligodendroglioma DEFI T 5 7 Cid, WEEILBroca area® FHIZHAEL
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TWAZENHELNERY, YNV T 4D
ZHNH» ST Tu—F LIEELT ML
7z (Fig. 1, 5). WHEDOEFEEMRA TS IEK
PR M sz (Fig. 7H).

FEB 5 1% 44 i ME. AFEB D epilepsy 12 &
HEBbhs—BEOEHEMEEEL EFI
kbt L7z, MRICA LMEE R IR H 2
P9 AR A IE % B 72 (Fig. 1).

WAl O RFEEMRAE TIX, FERFEFELHES
hiz (Fig. 71). B#gwe~ v ¥ & 7T, il
HIOF M8 Y % X Wernicke area il FiZ
FAHELTW, YT 7 ABEMRBL,
VT 4 ARNMTE O F ERE T G,
BRSO N WEM X VIRELT
Ju—FL, WMEErEWHLZ (Fig. 1, 6).
Wi, SHEEEEELZROLr-72 (Fig.
7J).

Fig. BICEfEME~ Y ¥ 70T L iR
3. LB® 261t Wernicke area, T7%4bbH
Broadmann 228 @ YV 4 7 AU L 72
BEEOSy ¥V FHERT, TERO3HIX
Broca area, 9 7% 4% Broadmann 44, 45%F
DIy EVIRRTHD., Ty ¥ 7Off
B, D TVIKBOB TR LA SE
a9, FIALL D EEHBZIT-
7o, TORER, 5B1E - SEREREEE

Fig. 8 Summary of the relationship
between tumors and the language
cortices of five cases. All tumors were
removed via the cortices facing Sylvian
fissure which did not have language
function.
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EBE-FED

Sl O F AR AL IE R 5 B OMES T, i
B O RS BE M T, SERID -0 01
ORI BE) L 7220/ 2 BRI L
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BB BEDIETE LT/ (anatomical shift).
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T, YVT AT ARNADEHEIBIZOWT
DG G b o 729319 AN, EENEE
PP FICHFEL T BEFICH LT awake
surgery l2 &5 vy 4 A ENENTR R E O
B AL T o oM ER, RIS
FERRBEDVSHFE L W RENENE 2 b i,
DEDKRPLEHRHETORETH T
b, YVITA T ARAMNrSOT T —F
W2 & Y Hi 72 7% morbidity 7 { IR H A
IEGIPELbDEEZ S,
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Surgery for glioma around eloquent area
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Takamasa Kayama, Yukihiko Sonoda

Department of Neurosurgery, Yamagata University School of Medicine
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TVF—OFEMIBNT, WMIBRZEGTRCBET2BELRRNTTHL. —F, HBROHEBER
T2HTYMEROMAETH, ADLEIKT S €L FFFsNLv. 728 2, MRS MAEIEECH - T,
M, MR~y EV R RBTEN 2 Z Lo LT oMoty ¥y, STSELBREMEH
WM R E =5 ) Y L Vo RRHOF s ) U — R L, B EE L RS RRRORIN
BT T EVERENTV S, SN, TORFOF 7 /0P — 230 BIET - HEY SR L /-ME
BIRBEORREREEOT 2T b, Wi~ v ¥ 2 F O, sulcotomy & gyrectomy i & Vo 73 HE
DITRIZDOTHET B,

Removal rate of glioma could be one of the important of prognostic factors. However, surgical removal should not
induce aggravation of performance status of the patients. Particularly, surgical planning for glioma around eloquent
area should be carefully considered. Recently, it is available to use advanced imaging modalities and precise intraoper-

ative monitoring. Here, we introduce our surgical strategies for glioma around motor or speech area.

Key words: glioma, eloquent, monitoring, mapping
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ADLOET % Ry fEMMELd 5720, vl
FHitk O ADL 2T 3312, mKRoHEH

MEBEOHEFRE LTFHRMILOEEE 2720 EEE 45, HEOHBGDHEED
WO, FTFETRASINTHEI. LhLlse  FEICLD, M2 EIoBEE T OME
Mo, MEBESNIEREE (eloquent area)  BR% EMIZICIRT 2 2 LWL e/, &
HEBIZHFET A6, FAMELE, ok B, HEEEEHGERT, SIEMIEEE
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OB B BRREDERE (MRS 0EHTORH)

HOOE IS IS B D TREREIC K D IF L < s
WA TE T X BEE30%

Fig. 1 The accuracy of MEG for detection of central sulcus.

T5h, 4ofMgio~y ¥y 7, dihoxss
7)) 7, WMRIEERSATA.

HESHIES

BEIEIE 0 & 9 Ze M L2 ah LTl ae
L CHEELTWT Y, 4 lie L TcE=
G TERBEEEZ TV,

EREE

IEPE R 12 3B, HEARER & SEEMICA
MENBD, FAePTH)ENEFNICHT LU0
DRBRE= Y Y VHEEUTOITE L Th
5.

1) EBEREEAEE
AL WTHTETAN L

(DMRI

(diffusion tensor image, tractography)

MRI NS o 18350 4 1 7 BRI & 17 5 7212,
BT, BOMEBEEOENTSHEREGETH 5.
MRIGEAIZ LY, BEMICEE T 5 #EB
BTdHho-ThH, HLBEOHEEN (tumor
bulk) DRIEANWHEE o -7, F 7=l dif-

fusion tensor image (DTI), tractography %2
EDOREG R WAREE R L, R &
B O BAR % IERECIRIB T B 2 AT LS
o TWnhDb,

2 functional MRI (f-MRI)

I OREICH L CHHTH B &L OWREN
& 5N, MEGIZIIE T 2 & %R0 K I AR
s 5 7.

3MEG

BRI 30 Bl D MRS CU, R 20 7 O il
OfEE, MEGIZ X g shzdhiilEofr
WX OB (30%) T-HL T2, D2l
BITIZR )i B VIZHE AL 7 LT, i
MOSEPIZ L BHGIBEONEE, MEGOAE
ZILT A E, EHIT LTV Lo
CBIUKE UTIE G0 O fL i O E 1 MEG 78,
WS BRI RAETH L (Fig. 1).
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{1'SEP & MEP

SEP Mt odLiEREN-dnE =5 Y
YR LTIRIES R LTB Y AR BT
»HAH., MEPI ok e=~%Y) > 7
B LTHMNGRETH L. EERERE % A EF
filis 2T & LCEBFMEIT, BFO)E
BT A b H BN, kA, LVEBHO
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Table1 The correlation between D-response of
intraoperative MEP and posioperative motor function.
(i D-response @Y AL & Wil ¥ oM BB 1k 0> 424E
& D)
N=39
i eI
NS N Y |4

JRIEHE AT (AmEP>125%)

4 1 3w lesw |0
AERE szamer>5%) 30

3a0%) 275%) 10

T B aMmep< s75%)

KG9 (752 AMEP>50%) 1 L0 1100%1) 0

W (50%2 amep) 3 0 0 30100%)
TH4 (aMEP=0%) 1 0 0 1100%)

Spearman rank correlation:p<0.001

APOPD LR WMEPIZE BT ) v 7 %
W—F PIGERL T A, B E TI2456lo
BNHEEBRBECH LMEPICLAE=4 ) v 7
EWAT L7z, #2095 3960 TMEP Ok H AT
HETH o728, B OB TIRRINATETH -
7z, 6BIDOMIH DMIMOFLIE L De Jong D 7 H
T2 /5 TOERTHY, =4 1) > 7DR
R&#Zz 5NM7z. MEP® D-Response DZALT
Mg EEMEIEO LT T T 5 2 L AN RET
BB EIT o725 2%, D-Response DIk
MBI T AS50% & 7 o 72 5 BT 1L 14 0 3B B
PEREAEA L., L THEED-
Response DI FA350% F Tl L, I#
W& 4T - T b (Table 1).

2) BRI RiEEE
A, HIETEEANk

(DFunctional-MRI (£MRI)

S EMRITRHEL X9 &3 5HAI,
ZLOWMEDH D, BHEOL Z AENEROR
EIAZHHTH 2%, #Hik @ cortica brain
mapping DR OBESIT F 502 TEL
KEHEDOHRETH B,

B. firrhEFli

(D cortical brain mapping

HTE, SREEERMMOBAmEITE LT,
HEFHFICEREEv v ra v —7 12

fToTwad, URCITmAE T CIoSHEREEICH
R L7220 BNCH LEHBFER 21T o 72, &R
LLTIOPNCB T v ¥y F DT RETH -
7o, T BV TERNETH - ERIE, 64
i 0> B3 Mk o e 4 B BE B iR o o B T A T o
WAIS-RIZ57ThH -7, HEMIIHRAEL R
T2 e R ERIBRETH o 7203, EROFEIR
X L THEE, WHORRBERSMET LT
WAL BEIILGEGCEL, EELRIEANET
H5b.

BB R D Tk

1) gyrectomyi%, sulcotomy ik

WP E LCid, B2 & AZREERED
¢ HIETHE, Sylvian fissure, interhemispher-
ic fissure & A < FML, 1EME % T5I12#
T2 DR FTHL. ) THITHER
Mg~ ORRME &~ 0B L, {7z /iR
T, RETHELTFXRE L 5. BWED
GyrusiZBRRET 5% & 9 28&1%, gyrectomy i,
sulcotomy &2 AWVTRHILE1T 9 (Fig. 2).

2) SNEIRARRH,PSOEEFHFOT7 O ~F

KA TERFPRN FTESHETO~Yy ¥ 7 & {T
STSHCBWT, YAE Yy 2% EkE, B
B~ ¥y 7a{i-7 (Fig. 3). #RLLT
TNE Y AENIIEESEREFO SN o /2
ZEDL, YVETARHNME LY TS O—F
ATORER R R Lo, iR ETER RO B L L
REREERD SN o/l b &Y, ZOHE
OB LR 7 T —FhtE L Tn
ZQ)(S).

A8

W HE R G O REINIEE, FRICHhREBIEo T
WHTBWT, BAE - HEICEA2ETREILLL
il L, morbidity %2 { IR KEOHE 21T 9 72
DI, BEHEANIC L ARy Yy s E
Zy N TIIEHTH B,
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. Subcortical

3) dissection

Fig. 2 Sulcotomy and Gyrectomy

Sulcotomy
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4) removal
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Fig. 3 Summary of the relationship between tumors and the language cortices of five cases.
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