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Purpose : To investigate the relationship of the resection extent
of hippocampus and temporal neocortex with the postsurgical out-
come in patients with mesial temporal lobe epilepsy (TLE).

Methods : Sixty-eight patients with TLE underwent brain MRI
pre- and post-operatively. They were divided into two groups by sei-
zure outcomes : seizure free group (SF, N=54) and non-seizure free
group (NSF, N=14). Patients were classified further according to
the post-surgical memory changes : MD group (with postsurgical
memory decline, N=15) and NMD group (without postsurgical
memory decline, N=16). The hippocampal resection was estimated
by subtracting the length of post-surgical hippocampus from the pre-
surgical length. The resection of temporal neocortex was measured
by comparing the resection lengths on superior, middle, inferior and
basal temporal gyri shown on three dimensional brain MRI.

Results : The mean extent of hippocampal resection was signifi-

cantly larger in SF than in NSF (33.27.5 mm vs. 24.8-7.4 mm
p=0.001) while that between MD and NMD was not significantly
different. The resection extent of temporal neocortex was not signi-
ficantly different between SF and NSF as well as between MD and
NMD, but the resection extent of basal temporal gyrus of left TLE
was significantly larger in MD than in NMD.

Conclusions : The hippocampal resection was significantly grea-
ter in SF. The overall resection extent of the temporal neocortex did
not correlate to the surgical outcomes of seizures or memory although
that of the basal temporal gyrus of the left TLE was larger in MD. (J
Korean Epilep Soc 2004;8(1):54-60)

KEY WORDS : Temporal lobe epilepsy - Anterior temporal lobe-
ctomy - Hippocampus - Neocortex - Outcome -
Memory.
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MRI+= GE Signa 1.5 Tesla(GE Medical Systems,
Milwaukee, WD) & ©]-838}31 1, SPGR (spoiled gradient
recalled in the steady state) volumetric MRI& 1.6
mmo AR A, 9&%F 12479 G HHEAZHTR,
30 msec), HHFAZHTE, 7 msec)-& AHIEA Qo] &
Fsledar, =UZHFA, flip angle) & 45%, FOV (field of
view) ¥ 22X 22 cm, 7182 256X 192, o37]|34(NEX,
number of excitation) &= 1& W/WHASFE 3t 5313
o} T2 7429442 3.0 mme 54, 24 72 0.3 mm,
5642 94 wkE A7 5300 msec, ®WFEF AJZF 99
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uid—attenuated inversion recovery (FLAIR) MRI+=
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Fig. 1. Co-registration of pre- and post-surgical brain MRIs. Using
Chamfer surface matching algorithm, post-operative MRI was
co-registered and transformed to pre-operative MRI. Pre-surgi-
cal MRl is displayed in left upper quadrant, post-surgical MR in
right lower quadrant, and the overlaid image with pre- and
post-surgical MRIs in right upper quadrant.
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Fig. 2. The measurement of resection lengths of hippocampus
and lateral temporal neocortex. A. Pre-operative brain sagittal
MRI view. Red line indicates a length of pre-operative hippo-
campus. B Post-operative brain sagittal MRl view (the same
image number as the pre-operative MRI after co-registration).
Red line is a length of post-surgically remained hippocampus.
C. Lateral view of brain surface. a-1 line is parallel to Sylvian
fissure. a-2 line is perpendicular to a-1 line at the temporal pole.
Solid blue line indicates a length of resected superior temporal
gyrus. Dotted blue line is a length of resected middie temporal
gyrus. D Basal view of brain surface. b-1 is drawn at the in-
terhemispheric fissure. b-2 is a line connecting right and left
temporal poles, which should be perpendicular to b-1. Yellow
dotted line indicates a length of resected inferior temporal gy-
rus. Blue solid line is a length of resected basal temporal gyrus.
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AR e} Aolet o] S5 AAle] M

% A MRIA £33 sivte] HF ZHole SFo#
NSET7Ee] zlol7} gigleh Wb =& 3 MRISF HliLst
o At slinle] B AA) Holi= SFe] NSFel #
3 5-ol3HA o] 2rH33.1547.5 mm in SF vs. 24.8+
7.4 mm in NSF, p=0.001, t—test]. 3jn}7} 13| #AA
A A= SFF 9% (16.7%) % NSF+ 2% (14.3%) ©]
9oHp=0.829, Chi—square).

44 ¥ SPGR MRIQ] &4 sfjute] Aebds
Asto] sjuke] AA7E e 5 AAQ! quadrigeminal
o] FAAE AL YA ARE AR A3 SFr
9] 42.5%(23/54) 9} NSF2] 42.8%(6/14)°lA 3lin}

Table 1. Clinical information of patients

SF (N=54) NSF (N=14) p

M : F (patients) 25.29 6:8 -

Right : Left mTLE (patients) 31:23 6:8 -

Age of seizure onset 124472 1724124 0.194
(years old)

Duration of epilepsy history 139476 152+ 7.7 0616
(years)

Age at surgery (years) 264+9.0 325146 0169

Febrile convulsion (%) 38.2 285 0.525

Biternporal interictal spikes (%) 20.5 357 0.170

SF : seizure free group (Engel class D, NSF : non-seizure free gr-
oup (Engel class IHV). M : male, F : female, mTLE : mesial fem-
poral lobe epilepsy, *p : significance level <0.05, ttest for se-
izure onset, duration of epilepsy history, and age at surgery.
Chi-square test for the presence of febrile convulsion and bi-
temporal interictal spikes
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Table 2. The resection extents of hippocampus and lateral temporal neocortex in SF and NSF groups
SF(N=54) NSF(N=14) p
40.1+4.0 3903145 0.568
331575 248=*7.4 0.001*
69162 14.5+9.3 0.001*
64.2%£22.1 0.011*
36322.4+14875 0.543
16.8+9.4 0.196
27.8£11.0 0.667
542£19.2 0.689
0.787

A
==
51.5%£119

SEIES
32680.1+11070
126%10.0

p

26.4%10.6
0.694

1.00

0.955

0.606

0.779

0.470

0.1

Pre-surgical hippocampus (mm)
Resected hippocampus (mm)
Postsurgically remained hippocampus (mm)
Resected temporal lobe volume (mms3)
Resected superior temporal gyrus (mm)
Resected middle temporal gyrus (mm) .
528+17.2
52.3+8.8
Table 3. The resection extents of hippocampus and lateral temporal neocortex in MD and NMD of right TLE and left TLE
MD (N=15) NMD (N=16)
40.6+3.6
82.0%15.8
700*18.4
24218+7688
38486+ 14391
167195
14.8+£9.0
255+13.1
29.5+13.2
48,2+13.9
65.4+15.7
54.3*+11.6
408+16.7

41.1£3.9
83.016.4
719111
31665+ 8940
32587 +9528
12.6%10.0

Resected inferior temporal gyrus (mm)
Resected basal temporal gyrus (mm)

% of resected hippocampus (%)
Values are mean length, % or volume. % of resected hippocampus (%) = (The length of resected hippocampus / the length of
pre-surgical hippocampus) x 100, SF : seizure free group (Engel class 1), NSF : non-seizure free group (Engel class IIHV), =p : signi-
39.8£3.7
40.3+4.5

ficant at p<0.05, student ttest

13.0%£9.8

26.5+6.0

27.8%12.2
51.7+24.1
58.0+8.0
53.6+3.8
544x7.3

Pre-surgical hippocampus (mm)

% of resected hippocampus (%)
Resected temporal lobe volume (mms3)

A - O A - " AQd ™~ 3
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Resected superior temporal gyrus (mm)

s dolsh ) 254

A 3

Resected inferior temporal gyrus (mm)
L. o o}
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Resected basal temporal gyrus (mm)

1.
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TLE (N=18) *p : significant at p<0.05, Mann-Whitney U test
A

AN F L3Pl gk ztolE YIUth(p=0.789, Ch
el o '6_ °]' 7]}] &5
HAS & v

Resected middle tfemporal gyrus (mm)
Values are mean length, % or volume. % of resected hippocampus (%) = (The length of resected hippocampus / the length of
pre-surgical hippocampus) X 100, MD : Memory decline group, NMD : non-memory decline group, R : right TLE (N=16), L : left
A seke] B ol
b

= =]
in MD vs. 40.8£16.7 mm in NMD, p=0.021, Mann—
MDY 3% (20%) % NMDE] 2% (12.5%) A 3l

Whitney test)
i e [}
o7} k8] A A Hp=0.654, Fisher's exact test)
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A (p=0.724, Chi—square). = 259 714382 Hel g ZLOLX]HP 893 2}o)=
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ATH31717.0£11114 mm® in left TLE(N=31) vs.

34489.5+ 12487 mm® in right TLE(N=37), p=0.341,

t—test).
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