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[Abstract] Objective

To evaluate the diagnostic value of magnetoencephalography (MEG) in

localizing the seizure focus and in predicting outcome to surgical resections of insular lobe epilepsy.

Methods Eight patients who had been diagnosed as refractory insular lobe epilepsy in Xuanwu Hospital
were selected. All patients had pre-surgical work-ups, including MRI, video EEG (VEEG) and MEG to

localize epileptogenic area, and 4 of them had been

implanted intracranial electrodes to identify

epileptogenic zone and underwent operation under the monitoring of electrocorticography (ECoG). They

were followed up after surgery to evaluate the prognosis, and further to evaluate the diagnostic value of

MEG on insular lobe epilepsy. Results Eight patients had surgeries under the guide of preoperative MEG

examination. Five of them had been localized in insular or anterior insular lobe and 3 of them had been

localized around the insular lesion by MEG. According to postoperative Engel classification, 6 was [, one

was I, and one was IV. Conclusions MEG provides useful localizing information and predicts surgical

outcome of insular lobe epilepsy.
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Table 1. Clinical data and ictal manifestations of all patients
. . Age at seizure Age at surgery . . Seizure frequency . .
Case  Sex Past medical history Aura p Ictal manifestation
onset (year) (year) ! (times)
1 Female 4 12 None Palpitation 4-5/d Paroxysmal crying, pale complexion, right extremities
flexion, grip and rigidity of right hand, keeping conscious
2 Male 5 7 Viral meningitis None 2-3/week Paroxysmal nausea, vomiturition, left arm rigidity and
abduction, flushing, lost consciousness
3 Male 28 38 None None 1-2/month Angulus oris inclined left, asymmetric tonic posturing,
hypersalivation, piloerection, lost consciousness
4 Female 2 18 Post head injury ~ Numbness of right head 4-5/month-5-6/d Asymmetric tonic and clonic posturing
5 Female 9 46 Head injury None 3-4/d Rigidity of two arms, painful face, flushing, lost
consciousness
6 Female 5 8 Bacterial meningitis Laryngeal discomfort, 1-2/d Absence, oropharynx and limbs automatism, lost
nausea consciousness
7 Male 13 14 None Palpitation, chest 10/d Fast clapping, hyperkinetic automatism, right eyelid
oppression clonus, flushing, tachycardia
8 Male 9 15 None Tachycardia, tachypnea, 3-6/d Eyes glazed over, panic face, automatism, lost
fever consciousness sometime, aphasia
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Table 2.

Clinical presurgical work-ups of all patients

Scalp VEEG
Case MEG spike dipole* MRI
Interictal EEG Ictal EEG
1 Left anterior superior temporal gyrus (12) Left frontal, temporal Left temporal Left frontal, insular, FCD

Left anterior insular (4)

2 Right posterior inferior frontal gyrus (9)

3 Right frontal, temporal, around the lesion (12)

4 Right superior insular (21)
Right anterior insular (7)

6 Right posterior insular (5)
Superior temporal gyrus (3)

7 Right anterior insular (10)

8  Right anterior insular (4)
Superior central (5)

Right frontal, central, temporal
Bilateral temporal

Right frontal, temporal

Right frontal, central,
temporal, left temporal

Right temporal

Bilateral frontal, temporal

Right frontal, temporal

Right frontal, central, temporal

Bilateral temporal

Right frontal, temporal

Bilateral frontal, temporal
Right frontal, central, temporal
Right frontal, temporal

Right frontal, temporal

Right insular, FCD
Right insular, cavernous
angioma

Right insular, FCD

Mild atrophy

Bilateral hippocampal
sclerosis

Bilateral hippocampal

sclerosis

Negative

*the numbers in brackets idicate MEG sipke dipoles during 60 min, FCD,focal cortical dysplasia, Ja kb J2 i & & A R

R3 SUIRE T REOR SRV R

Table 3. Surgical data and follow-up results of all patients
ECoG : "
Case Resection Histopathology il ll]lp 1 Elr;lgel .
Subdural electrode* Deep electrode* Interictal Ictal (month)  classification
1 — — — — Left inferior frontal ~ Tuberous 12 Engel |
gyrus, insular sclerosis
2 — — — — Right insular, FCD 1 3 Engel IV
inferior central
3 - — — — Right insular Vascular 43 Engel |
malformation
4 — — - — Right inferior frontal  FCD II'b 28 Engel |
gyrus, insular
5 Right temporal polar (16) Frontal insular (6) Right posterior Right frontal, Right posterior FCD and neurons 36 Engel 11
. middle and inferior insular inferior frontal with partial
Right frontal bottom (16) frontal gyrus, gyrus, anterior abnormal form
Right frontal polar (16) insular insular
Right posterior frontal (16)
6 Right anterior temporal Insular (4) Right temporal, Right anterior Right hippocampus, FCD Ila, 4 Engel |
bottom (16) temporal bottom temporal bottom parahippocampal hippocampal
Right posterior temporal Insular (4) CE, ENlo: sclerosis
bottom (16) insular
7 Right middle and inferior — Right central Right anterior and  Right central FCD I'b 15 Engel 1
frontal gyrus (32) middle frontal central middle middle and inferior
Right temporal bottom (8) gyrus, temporal frontal gyrus, fmntgl gyrus,
operculum temporal operculum anterior insular
Right frontal operculum (4)
Right temporal operculum (4)
8  Right temporal bottom (16) — Right frontal, Right posterior Right middle and FCDIb 27 Engel |
temporal inferior frontal gyrus inferior frontal

Right frontal bottom (16)
Right middle frontal gyrus (16)
Right temporal polar (16)

gyrus, anterior
insular

*the numbers in brackets indicate dots of each electrode. —,not done, KKl . FCD,focal cortical dysplasia, Jay kb4 J i & B A R
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Figure 1 Preoperative MRI findings. Axial T\WI of Case 1 showed FCD in left insular lobe (arrow indicates, Panel la). Axial FLAIR
of Case 4 showed FCD in right superior insular lobe (arrow indicates, Panel 1b). Axial TiWI of Case 7 showed bilateral hippocampal
sclerosis and atrophy (arrows indicate, Panel 1c). Axial T\WI of Case 5 showed slightly widening of Sylvian fissure and sulci, suggesting
encephalatrophy (arrows indicate, Panel 1d).

MR (36 2) , A0 AE 3 R kv g R & R RL(FCD) Af
AECIE a, 1b) 1 {51 ¥AF 20 TR 0 57988 5 2 9] St AU v = s
b 2245 R (B e, 119 52 i 25 4 ok 28 (L 1d) , 3
A LR DL

N AR ESS N

A2 B E ARG AT K AR ]9 i w e R A (3R
2),60 min PN N A5 9 0 O848 A 85 H RN oA 3 AR R
BE R AR 3 40 A0 T TR R 5 1 3 A A T
5y b 28 5 RS, o 349 (il 4,5, 7) S A T
Il 5 AR (] 2a ~ 2i) 1 B (B 6) B 40 A T 5
I 8 R 1 B 5] 8 ) [ B 43 A S i [ A v
DK 5 340 (A1) 1~ 3) 4 v 43 A A 3 e A R -
H A IE Bkt Forb 2 5 () 1, 2) (AR 5 43 A1 %% 4
FE 505 kR AH 2R (& 25 ~ 21) 1490 (i) 3) 1l AE e 58 5 0
I kL JE

M RIT ST

A 8 ) £8 A 4 R E AL HERS , MRT AL
i FEL T R s T A R A — B, L A B R M e
WEIN R T AR Y B 5 o ek B R SR R AR Y R
JE(#3) o ARJFHRILL W, 2 B 8 5 kP J &k & AN
K1 B3I R B8 25 4 1k A AR RE (TSC) L 1 i o A5 e
Wo RIGHITI3~43 11 ¥ 21 A, 3 B Engel
SR T KBV .

4 4 ) AR 1 VE A A 58 BH A S 7 BORAL A7 5
PR AR AR DA F — 25 1 8 BOmkE AL B R
T 191) B A PR A BB 40 ~ 88 (K 3) . 3 R
0 I R I I A 1 R A, e
2 i) [m] B - 5 AR () 0 5 v o B A 1~ 2 AR IR B HL
W o 1A AR B S 0 H Pl AR A S I ) TR R AR
BN CH 3) , 4% 3 18] 538 T Hia, 12 8 U T 4 DX 5T X .

35 R H Se YT BR & A RS S B AT A R
HL 5 U0 B3 5 R, S R H U 2R R i B UE 5
R R R B AR & LT R UIBR S
5 [a] 15 R, AR 5 BRI 92 N T AL . Bl
4~36 11 F120.50 1,360 Engel 73900 1 9%,
140 1T %%

T it

BtohRe s e >, B RRAE I 0 A ) S BRI 2o
TEE B0 20 B 45 R 30 B, 5 ORI B JBAE A ) T
FOIBE 2R, RIS 528 B i R - 2 R G-I
BUME DX - 45 0 IR, R T 25 I 9 8 T L
e 5 2 A X, U5 e HE AN X A A RECER T e 2
H A PR B P 2 R A S5 R A AT AR R R
KAk SR T2 W I A S TR G BE D) R kb S
BT > o A Y R T2 T 2 AR T R AE
P10 S A RE R A R 43 B 0 MRT S8 9 P51 4G 7
A2 8 45 i A TP AN 2 051 e A A0 S L A I i Y L
T RAERE R, 0 A PR WA B AN 27 R AR L
AR 6 1) 35 TG I A 2 R R R E AR S LA A
(LT o T 8 5] R ) i P A R 3 0 A T TR
A, % F AR — % 4 T 0, N 2B O
A 5 s P15 T AT 280 B8 B B9 A S SR Il
T P 9 2 57 A L, 9 Xof 2L 55 MR TR A3 Ji i, P61 A9 5
P E AT HE AL

A2 8 91 FE 3 5 9 8 ik i I S ) SRR 1 A
T AL FRYIER , RE AL HE , b 4 i BLIE
SO R AR B R BN R, 1 R A SR B K
VU538t 0, U0 B T T T 5% (A i AR
Jo R B A AR T o 1k AR i B UE 5K O T R



R E A 2 G2 2014 4E 11 AS 14 B5 111

Chin J Contemp Neurol Neurosurg, November 2014, Vol. 14, No. 11 . 983 -

2 RGBT W 2a~2c ] 4 BRUAR AR T RE LT A0 B b ER 9  T Ak B ST (AT 6 XU R ) L 55 MRT BT WL Ak —
Bood~2f S BEWARNE T E LT B RTE (LL A XN ) 2g~ 21 B 7 B AR T AL T B AT (A A X R ) 25 ~
21 B 1 AR T AL T R PR A, LA KR 5 B (AL 6 BRI R )

Figure 2 Preoperative MEG findings. Spike dipoles of Case 4 were located in right superior insular lobe, which was in consistent with
FCD in MRI (red areas indicate, Panel 2a-2¢). Spike dipoles of Case 5 were located in anterior insular lobe (red areas indicate, Panel
2d-2f). Spike dipoles of Case 7 were located in anterior insular lobe (red areas indicate, Panel 2g-2i). Spike dipoles of Case 1 were
located in superior temporal lobe and anterior insular lobe, and the inferior lesion was more obvious (red areas indicate, Panel 2j-21).
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Intracranial EEG of Case 5 using extensive subdural strips over the frontal and temporal lobes as well as insular depth
electrodes (the last 4 channels) captured seizures arising from the right insula (arrows indicate).

Table 4. Consistency of lesions evaluated by MEG, MRI and scalp VEEG with resections in the surgery
Encel MEG MRI Scalp VEEG
Case Resection 1 'fg .
classilication Location Consistency Location Consistency Location Consistency
1 Left inferior frontal gyrus, insular Engel I Left anterior superior  Incompletely  Left frontal, insular, ~ Completely Left Completely
temporal gyrus, anterior consistent FCD consistent consistent
insular
2 Right insular, inferior central Engel IV Right posterior inferior  Incompletely — Right insular, FCD Completely Right  Completely
frontal gyrus consistent consistent consistent
3 Right insular Engel | Right frontal, temporal, Incompletely — Right insular, Completely Bilateral Not consistent
around the lesion consistent cavernous angioma consistent
4 Right inferior frontal gyrus, insular Engel I Right superior insular ~ Completely Right insular, FCD Completely Right ~ Completely
consistent consistent consistent
5 Right posterior inferior frontal gyrus, Engel I Right anterior insular Completely Mild atrophy Not consistent  Bilateral Not consistent
anterior insular consistent
6  Right hippocampus, parahippocampal ~ Engel I Right posterior insular, ~Completely Bilateral hippocampal Not consistent ~ Right ~ Completely
gyrus, anterior insular superior temporal gyrus  consistent sclerosis consistent
7 Right central middle and inferior Engel | Right anterior insular ~ Completely Bilateral hippocampal Not consistent ~ Right ~ Completely
frontal gyrus, anterior insular consistent sclerosis consistent
8  Right middle and inferior frontal Engel I Right anterior insular, ~ Completely Negative Not consistent ~ Right ~ Completely
gyrus, anterior insular superior central consistent consistent

FCD,focal cortical dysplasia, Jakl 1 2 5 & & A B
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