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W E. HAY i WieE E (magnetoencephalography , MEG) 41 4% i H, [&] ( video-electroencephalography, V-EEG) | 5
T &S W Z 33 ( single photon emission computed tomography, SPECT) | 1F B, 1 & &t W /2 49 4 ( positron emission tomo-
graphy , PET) AR AR FIE AR BRI AL AR M. D71k BoR T AR 73 6], RATHR A MEG \V-EEG 1780 AL 2 7, FE
1 52 AT V-EEG + S8 rflic 5%, 19 BinAT PET BORikEE (7,48 BilfinAT SPECT &, £58 E S5 AR T2 E
(ECoG) Z5 1) b5 , 73 Bl F & Th AR | MEG & {32 5 R ECoG BUmikl & (i £ &3 66 1, fEff 2 90. 41% ; V-EEG 7E i
AR ECoG Bkl i fF & & 44 ), ERI 2R 60. 27% ;52 Hl5Ri4T V-EEG + Sd AL, S5 AR T ECoG BURkL & (1 4F
G 34 0, MET Oy 65.39% 519 4T PET £igs, 5 AR ECoG BUm k& L7 & # 10 B, a8 %y 52. 63% ;48 17
SPECT #:#% , 5 A& i ECoG BUlkt & L4454 # 23 #i], Wi %y 47.92% ., MEG 4355 V-EEG,V-EEG + ¥ B 4% \PET,
SPECT W22 RA G L (P <0.05) . 14 {55 B A0 A SOBIH e 535, R AT MEG & 67 5 R ECoG Bkt & hi4F
G 8 B, HEWIK 57. 14% ,V-EEG + M5 Bl 2 7 5 AR H ECoG BUM kL EM AT & 12 B, HERG K 85.71% ,V-EEG + 8§45
5 MEG 2 RA G4 E (P <0.05), 8518 MEG A $2 5 AR T E0m kk 2 7 59 =R 2R 5 X5 T30 M- P9 A 3 4500
M=, RETERLLL V-EEG + S8 b 0 5 B HERf
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Preoperative location of epileptogenic focus in refractory epilepsy surgery. magne-

toencephalography vs video-electroencephalography

WU Guo-cai, LI Mei, WU Nan, LI Fei, CUI Gao-yu, SHAO Wei-guo, LI Ming-rong, CHEN Lei, FENG Hua (Depart-
ment of Neurosurgery, Southwest Hospital, Third Military Medical University, Chongqing 400038, China)

Abstract: Objective To compare the accuracy between magnetoencephalography ( MEG) and video-
electroencephalography ( V-EEG) , single photon emission computed tomography ( SPECT) or positron emission
tomography (PET) for preoperative location of epileptogenic focus in patients with refractory epilepsy. Methods

MEG and V-EEG were performed on 73 patients with refractory epilepsy to determinate the epileptogenic
focuses for operation. Fifty-two of them were examined by V-EEG plus sphenoidal electrode, 19 by PET, and
48 by SPECT at the same time. Epileptogenic focus resection were performed under the direction of intra-
operative electrocorticography ( ECoG) in all of these 73 cases. The accuracy of pre- and intra-operative
techniques for detecting epileptogenic focus were analyzed. Results Out of the 73 cases, epileptogenic focus
were detected by preoperative MEG in 66 cases, with an accuracy rate of 90.41% , by V-EEG in 44 cases
(60.27% ). Among the 52 cases detected by preoperative V-EEG plus sphenoidal electrode, the accuracy was
65.39% (34 cases), and for the 19 cases by PET and 48 cases by SPECT, it was 52.63% (10 cases) and
47.92% (23 cases) respectively (MEG compared with V-EEG, V-EEG plus sphenoidal electrode, PET and
SPECT respectively, P <0.05). For the 14 cases with temporal epilepsy due to hippocampal sclerosis, only 8
(57.14% ) was detected by MEG preoperatively, but 12 cases (85.71% ) was found when V-EEG plus
sphenoidal electrode recording was performed (P <0.05). Conclusion MEG improves the accuracy of
preoperative location of epileptogenic focus in refractory epilepsy surgery; but for the patients with temporal
epilepsy, V-EEG plus sphenoidal electrode recording maybe a better choice.
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AR RA TR G, T WG A% 38 0. 5% ~
1% , Hr11 20% ~30% 3@ 3 1EHL U 25 iR T 2 4F
DL AN BE A ek R A A 50245 10 77 A ™ o ) 2 R A T Y
MEIR PG , LA b e e i Eh AL IR S
LA 58 P A i T P 0 722 75 | 7B 18 0 P ol I 4 4
THEATAMRFF ARG, 1M H AT ARG 5 1 IA 4
e 60% ~T0% ) S HARYT B i 3 2 A
Z—AE T EOR 0 E ML . ABETE T T3k
B 2006 4F 12 H 2 2007 4F 10 H WG 69 73 )55 &
& I i €] ( magnetoencephalography , MEG ) #1475 fiixi
H, €] ( vidio-electroencephalography, V-EEG) \¥% T %
it B W )2 33 # ( single photon emission computed
tomography , SPECT) | 1F Hi, F & 5t Wi J= #1 #i ( positron
emission tomography , PET) 43 AR X B0kt A By & 7 1
{é e

1 #REFE

L1 —f st

ALHIL T3 5], Tk S8 1, Lot 15 fAi, ARG 4 ~ 62 % F- 1Y
36.7 % o LARAEIEALS g BRAGTR A3 PER AR 5 491, 04l 43Pk
RNELR e 4 B i B W 2R AT 1L 9], 52 3 o0 1 R A 14 491,
SRR AR 4 B ik B W 2R AR 13 31, 42 By o P 2
MERAE 9 ], 5tk BLE A 4 1), B2 AR S i), LR 28 1 e A
2490, Rk IR AE L), A AAE O Bl IR A AE 2 A H 25
AR RAERR S /A 2100 R/d, ARG IR (MRT) R 514
AL AR 14 5], i pkt 7 ), B TR 2 6, — {00l ¥ B R
9 i), XU it B R Ak S 9], B BT RTIE S 5], g A IR 10 A R
AR AR 2 B, 4% 29 PR WS .
1.2 Rayfs
1.2.1 MEG  OomikE 0 :73 I B 52k Fing K
VSM 24w CTF 151 S < T AR A AT WG DA 10 , g e B30 4%
GIRIE 2 mm R []W A 09 MRT B0 2R F 45 50 U A AR
(equivalent current dipoles, ECDs) # % 1 & % £L 12 #4 71 it
(synthetic aperture magnetometry, SAM ) AT RE IR /04T, I 45 &
WEIENE A% ( magnetic source imaging , MSI) && v Bkt ; @ 2 i
TIREIX E AL X 28 BIBOm kLA T 2% 4150 Bz DI fig X ) AT
iR P75 & 15393 ( evoked magnetic field) T RE DX E A AF 183 |
X 18 i (b 2 B TIE T X ERLD) RS X 7 1, e X
50, REES T ITEER] b
1.2.2 V-EEG 73 1) 8 F 4R & K Stellte 22 &) 132 &
PRATUG R PRI AT 32 B 64 B K I AR i vl A A, 10 I 1] 8 ~
72 B Ak 3R B — AF 280 I A% T (single equivalent
current dipole, SECD ) 8% #1 pk 3555 b 52 451 i i85 5% 1)
V-EEG + B8 Bl AT 32 5 64 SRR IC , 0 0 ) R A 3% 1
WUA E IR A AE , 10 H] 10 ~72 h,
1.2.3 SPECT  A4IREIE GE 2 5] SPECT X 48 filfi i
RAREIA R E HATRA . JriE: IR SRR 81 30 min J5 , 7E%

RS N EIKE ST 99mTe-3CE I £ 1ig (ECD) B 715 25 min
17 xCBF ¥ Bl SPECT A%, SR JH B b S #5512 o A i 7 5l
IR FRAREZE B
1.2.4 PET A 2H K FH 4% [E SIEMENS BIOGRAPH PET/CT
CRHE) X 19 B & A [ AT BOm AL Ak Ay . 7 v d Ik
V51 18 I 4 A5 (18F-FDG )370 MBq,30 ~60 min JE 7 i
AR B EAE R AT T + £2D RET AR, EBE
. % ] FBP, i[5 128 x 128, Zoom FACTOR 2. 5, & I Jr 2t
Hann,JZ/£ 0.5 cm,
1.3 FX

MR bR A 45 R IT 45 s i PRR LR & 31T E AL 3L
kk , AR bR FIRE IR S R R I R T2 1), R AEAR v 2 2 g v,
[ ( electrocorticography , ECoG ) Wi illl 47 #M R} F ARIG97, Hirp 8
AT — MBI FT AR LIER , 15 49047 — DU 1 3 D0 B i e 43 7
GG E A AZ IR, 3 1947 B0m kYT B in 22 4k Bz Jo 3BT i
LRAEYIMTA 19 Bl Lt BRI DIBR I Rz 2 ARy 2 i B AR
3 Sk IR BRI A 2 47— At bIgR, 5 ) —
A B R BR, 1BAT A G~ BR D), 17 A TR
St BomAE IR A
1.4 KGR BEIT AN

ARG A B3 IR P UmR 25,6 A4~ H 2/ 14
Rl E > 1 Kk, B At B/ F1 V-EEG 25 DL S 2% figi #7238 1k T
Zh G A WG RAEIR AT LR G AR TS PE , 48 IL T 1% VR 4 Bt
PR 25 0 i . 7 A S BRI R HOm e W Am o B DL AR 3
PSS 1 S AEA A A HE 2k - P2 1) Ry 56 42 e IR KA, i 25
T BN D = T5% , G5 2 R AR AR 50% ~
T4% , JRE RN F AR > < 50% I
1.5 %t

K F SPSS 11. 5 Get B AT Ge it 34, X AR b 5 R i &
PEFE A RAT K5 5 Xt T B AL 22 (2 45 & 2R ] Fisher K
Y RSPl R 0L 8

2 #R

2.1 FRFHK

RJg 6 NSRS/ 1 FLZH BT, Hrp 39 Bl R AE R 52
AT, 21 G R A AE s 838, 6 Bl IR AR el st i o 8,7
B R & AE 036 55 25 s B A 6 @R 53, 2% , I Fh R
36.99% , A RLHIE 90.41% , ARSI F A ZEE 5 9.59% s KRG
2 B3 % Coh R A AE 7 ~23 d WIRE IEW , S RE £
AT REHLL
2.2 VR R AR

975 RS BH a0 27 1), T Sh A AL 14 6], B2 R R B IR 5
), B L2 2 51, A3 P s O 5, ik G B 98 40k ke 9 ) 6 5],
1o P96 20 2 T 3 B8], VLR I AR A R T 2 6, ok DA
Jib 5 5], 43 462N JRy kb P M I 15 A RN e 28 e AR PE (b 28
45 WETRIEAR ) |, B i IR s/ B K S5 W&ot 5 4, ik 6
B, BRI 3 4], FE T A M dR 4 ), A4S T 24 R 2 481,
JIESEE 3 f51] Vg 2 bR ISR 2 467, ok PO S 2 e 5 481



1082 ¥, o= E E K ¥ ¥ 5531 4%
F1 EMEMFENBRAUMEME R H14(%) ]
T LS n MEG V-EEG V-EEG + B i PET SPECT

i BEL R B P 27 26(96.30) 16(59.26) 18(66.67) 8(50.00) 9(42.86)
T I T AL BOH 14 8(57.14) 8(57.14) 12(85.71)* 1(33.33) 4(33.33)
W I K WY 5 5(100.0) 2(40.00) 1(33.33) - 2(40.00)
W) LyszE 2 2(100.0) 1(50.00) 0(0) - 1(50.00)
A 9 9(100.0) 6(66.67) 3(50.00) - 7(87.50)
I 988 4 6 6(100.0) 4(66.67) - - -

I PR 2k % 3 3(100.0) 2(66.67) - _ _
TERZIR I A58 0 A A 2 2(100.0) 1(50.00) - - -
Ik )55 4 5 5(100.0) 4(80.00) - - -

a: P<0.05, 5 MEG & {x7 kb4t

2.3 RuTEALey A

AZH E AL YE MEG , V-EEG . V-EEG + W 8 H1 ) , SPECT ,
PET ZERy , F45 & I AR FFAEE 7, SR A ECoG okl @
DL FF A1 AR F B E AR FE AL TR PE . S5 73 B
BFETHARHT MEG 5E 07 5 AR ECoG okt & 1 75 4 % 66 141,
HERIE 90. 41% 5 V-EEG & 5 Rt ECoG B kk 2 ML 4F &
44 5] HEW 2 60. 27% ;52 BilRI1T V-EEG + M i iic, 5
A ECoG ikt g (15 & 3 34 B, MW 65.39% ;19 BilfT
PET £ 4 , 5 R h ECoG B kb & 0 £F & & 10 i, i it
52.63% ;48 {47 SPECT k2t , 5K H ECoG Bkl E i fF &
23 {5l MR R 47.92% o 9 B SMGPERR 8 14T SPECT, 5
AR ECoG Bkt e M5 &% 7 6, WeHfi 2R 87.50% , MEG 5
V-EEG \V-EEG + 8 i}t \SPECT \PET Z [a] 2 R A 41t ¢ &
Y (P<0.05),
2.4 MEG 5 V-EEG + ¥ F W 3T F K AT 2 AL »+ i

7 84 A M e AR

& 1 A O 7 e S [l R A o7 (1 B 1, AR 4
A I I A Ak BT OB N 14 6, R AT MEG & {7 5 A
ECoG UM kL& ML A5 A3 8 #il, Wiffi 3 57. 14% , V-EEG + i
HLR B A S A H ECoG ikl i &3 12 1], T3 85. 71%
% Fisher ¥R EHE LI, i 2 B 2 S A SR L
(P<0.05) .

3 itig
3.1 MEG 72 i K A7 8 R 2 4% P o i

SN 4 SR A 2 e VR T S R A i R
B SR EAE B AR 28 R G Y RE R H S — R G IR
FER , XFI2 W7 B A e, T AR S N IE,
R R R O NTIR 2 ) E] S o =y N
ARIAETT VAP B0 kb | BH W70 i A 1% 4 18 b FN 32 =
i kAR BB A B sya @ H W o e R
g GOSN R R & i Y VAN NS DS & N W I A RS
G DR 2 R Ak A RS AR L R A B0 A
FENI A EEG SPECT \PET 48 R 7, th T Lk
T ATAE AT 2, ol i (] K 2 8] 23 B SR A A5 A [] il
B, 35 I VRG22, MO AU EL B AR IR AL R £
1 60% ~70% ",

MEG FZ RGBT 5 1T WAL, A B T2 R
R0 TN S o 22 4 L DAY L 3 2 10 5 S AR T B T G
FRMEVIN#EE AR~ OF 5 MRT AR5 2 2305 B S
InEE G s AU T B LR RS v v AL
SR TR B 2 B A E o BT R RE DR M 2 AR
( magnetic source imaging, MSI) , R B 42 L5 J il 441 28
JUIE Bl S A4 T 5 A4 ik D Re R I A2 AR 2. 5 EEG,
PET SPECT %5 4H L #¢ , MEG EA7 4n M4 D R
JE——RE TR A 58 W BN #1555, AN 32 3k B il
AL G IE WA RS2, {55 TC A8 R M a5
Qe It H] 53 B 26— S b 22 03 2 i gk ) AR
fRf5 B, /& PET/CT 1 10 T3 % ; @ =5 [A] 43 Hf 5 ——
REX A 2 RE X S Kt A 1 22 A, J& PET/CT 19 3 £ L)
s @R e—8 2 TR R A ; @]
HEME, A MEG W Tl & & RuiEA s, TR
BRI E) 90.7% ) o ARADF BRI MEG 455
ARIFEE G IR R BE (6 BUR AL 1T T ARG, BARL
3k 90. 41% , 5 SCHRHR B B 45 R FE A — B, Htn]
UL, MEG HeA (1l I B8 i — 20 32 2 i AR B0
KEE O EE R AR FTTA B AR 2 —.
3.2 V-EEG.PET SPECT MEG %} 2 ikt & 15 49 b 4

ARHTPEAL o & 7 2 T AR NI 5 75 1 B A
B2 — U EZEULZIEX EEC Kg R m it oh F ok
B lmRAEAR AT E L. Horp V-EEG 7K I 10 5% g
P Y 30 14 [ IR R S8 ) Mo PR R 3R, 2 il 4 531) 12 Wi
B oy 2 tne i R 2 T B, I PRI IA A B KM i, 10
V-EEG i g 2 ML AN AR5, 5y 2 I 2H 21 iy
Sk B2 SEAL S s W, S UM L AR 5 3 R B PR
oL E O TBE, R R AR ARALYER B R
V-EEG 5Kt ECoG il 9 £ 7 AL 65.39% , i
alisk H V-EEG 5 Bum kb A H sy BRAYE . B X8y
VR B H 2, R V-EEG + MEB e B 3047 o4t
FE AT HAMERR LS, anAR 2 14 B B0 kLA T RGO
FRRBon , At 12 0, £ & 2R3 85. T1% , H It , 3k
AT A T T B0 A 07 5 TR P S 0 8, SR T V-
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EEG -+ W5 Fp A 25 1R P AR 0 RG22 o7 ok mT
RET R AT 4E

SCHR[ S HiiE PET XA 5% 9500 A& 78 AL ] Brami
25V E ML SEANP ORI 25 997 RCE B B .
SRIMAR L5 3 R PET 27 5 AR T ECoG W4T & 2R
WMk (52.63% ) , i HJER AT BE S AR 3 A7 IA % -
OB AR R E TR & AE , PET K25 AR Ml
PEEN L AEWIALG . QP A RN A ] 3UTIsF [i) L A
BHAR X 4, PRI E 2 A ) 30 ) — BERFIR) 9, 52 & AR 30
RN, PET (A% 0] 26 Bk B0 kb X 38k o 15 1 ak
WK R E A . @ T PET I [A] 43 B AR,
23 [ T R , S BSCH T S0 A X 3 Qi 1% RS
AR R SR w7, B, PET HAEVE R i g iy
—Fh B, R RE R F TR BRI E A o

MRG0 B (SR AN M0 ) 7 & VR 19 I Ry
SN LT 385 =0, &R T 3O ey 350 i i 37 R (PR A 4R, 12
SPECT MREL 123 £ 35 14 Jag 30 i 1t 972 28 Ak 5 0 1 6 7
ok A, B bE it ] 25 W gERAE T, A
2l SPECT 5K ECoG Wil 2 (i fF &K 47.92% ,
HAEEEAS R, L, FRATAA TR R FP R REAL LA L2,
A N M — R JiE T B kR . B4 SPECT 44
) 8 B AMu TR I 7 B2 A5 ECoG WA &,
HER Rk 87. 50% , HL DK AT BE 5 A% 461 47 ) Bt 25 Pt
(B SIE K 1L figi 5 s 2204540 N D BE L LRGP JE IR
TE B 52 I A S e S P AR S B0 VR I B0 X sk i
T, KA TR IR 0 R U G, Ik SPECT BB 4K
VRERS H JA) T G Lk B L RN Y L, G A 1
i SPECT A %5 i (4 A

PRI 4022 20 L P9 A 58 Bl 30 7 2 I B R AR 57
NZ B S FA T, RENE S AL E
W, 5 MRI Ecdls S fl G A L MSI, B8 X B 3 U5 A9 7
] 7B R AT — 22 (B A7, ST B SR 2K 2, Bif ]
Ay R RN 00 ARZH T3 G ) 2 A T G
F K2, AL EOR AL 66 ], 5 ECoG £F4 % 90. 41% ,
Bl & F V-EEG .PET SPECT, 5 3CHK[ 7,9 ] fiti H A
—3 Bk, AT, 76 B g B RHK T, B H
MEG F7 80kt & A Hga L3, Je 0 & AR i bE
A AT sk ARG I - B 2 — o (EL[R] st & B %) 38 -y
MR B %, MEG A 40 V-EEG + M B b 1510 8 1o %
1o AR 14 BUECRTE A TR AL AR , MEG
7 8 Bl FFE R4 57. 14% , i V-EEG + 85 HAR 1 E 7
PFAERIA 85. T1% il HL B IR AT A 595 738 1 o A fige 1 o7
B O T PR LA SO RE A i B A
FEH RE S 5 i MEG A H 28T AR
3.3 MEG moh R &1

X T A0 T 408 3T Ak E ) A XA BB, R

T fip A B AR DG FORE D R F ik G D RE XA A B A el
FERMHE , B2 m TR BT AR F AR TR RE ST 1T MEG
PR H ATHE—BE R EOm AL AR S fE X AT AR
VR S (07 ARSI BE 28, B A e AR o7 el 7 1 22 R 58
PG 10 AR PR KOS U — w0 A
T 28 (A0 T B AT ik D BE DX A M A8 A
I MEG 5E {37 Zom kA i 2R I RE XS, R P& S pis
AR THBORT T M AR AT R IX 8, #4313
DIBRE/ FIRI S5 AR A R AL , 3k o 2R e midht
DiTREIX I, ARV 2 B0F R T sl SR ER L, 4 AN DY
PRIZIE W, AR BT 2 D REBRK

£ LT BA TN XA R R 3 , MEG |
V-EEG SPECT &5 Bokl & 24 A4 0, H T H AR K
T B E 20K 2 Rk I T B A B, LA AN
AR IR R B VOB AR I AT 28 5 VAl 7L
et e P IE AR AR S, b BEE— AP B Wil 1) TR

SE Lk
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