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Effect of Seizure on Hippocampus in Mesial Temporal Lobe Epilepsy and
Neocortical Epilepsy : MR Spectroscopy Study

Dong Wook Kim, M.D., Sang Kun Lee, M.D., Chun-Kee Chung, M.D.",
In-Chan Song, M.D.? and Kee-Hyun Chang, M.D.2

Departments of Neurology, Neurosurgery, and Radiology,’ Seoul National University College of Medicine,
Seoul, Korea

Purpose : This study was performed to evaluate the effect of
seizures on the bilateral hippocampus in mesial temporal lobe
epilepsy (mTLE) and neocortical epilepsy by single voxel proton
magnetic spectroscopy.

Methods : Forty-one patients with mTLE having unilateral hip-
pocampal sclerosis and 43 patients with a neocortical epilepsy who
underwent subsequent epilepsy surgery were recruited. Ninety-five
percent confidence intervals of N-acetyl aspartate/choline (NAA/
Cho) and NAA/creatine (NAA/Cr) ratios in 20 healthy control sub-
jects were used as threshold values to determine abnormal NAA/Cho
and NAA/Cr. The relationship between the results of MRS and the
duration of epilepsy, the frequency of seizure, the effect of secon-
dary generalized tonic clonic seizures (2GTCS), and the postsur-
gical outcome was evaluated.

Results : NAA/Cho and NAA/Cr were significantly lower in the
ipsilateral hippocampus of mTLE and neocortical epilepsy. NAA/Cho
was abnormally low in the ipsilateral hippocampus in 43.9% (18/41)
and bilateral hippocampus in 26.8% of mTLE patients. Ipsilateral or
bilateral abnormal NAA/Cr was detected in 46.3% (19/41) of mTLE.
NAA/Cho was abnormally lower in the ipsilateral hippocampus in
27.9% and bilateral hippocampus in 41.9% of neocortical epilepsy
patients. Ipsilateral or bilateral abnormal NAA/Cr was detected in

32.6% of the patients with neocortical epilepsy. Using Als for
patients with bilaterally abnormal ratios of NAA/Cho and NAA/Cr
combined with unilateral abnormal ratio, the seizure focus was
correctly lateralized in 65.9% of the patients with mTLE and 48.8%
of neocortical epilepsy patients. Bilateral NAA/Cho abnormality
was significantly related with a poor surgical outcome in mTLE. No
significant relationship was found between the results of NAA/Cho
or NAA/Cr and the surgical outcome in neocortical epilepsy. The
mean contralateral NAA/Cr ratio of the hippocampus in mTLE was
significantly lower in patients with a history of the secondary
generalized tonic clonic seizure (2GTCS) than in those without it.

Conclusions : Our results demonstrate functional abnormality of
the hippocampus in neocortical epilepsy and the relation between
2GTCS and NAA/Cr of the contralateral hippocampus in mTLE.
This proves the presence of the seizure effect on the hippocampus in
neocortical epilepsy as well as in mTLE. (J Korean Epilep Soc
2004:8(1):47-53)
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Av FAZU AFE ¢ ASH A ST
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FAL 47, M3z 19, d#Fo] 1 Folgith MRIY
sivl AskFel Ak A7 A sfinte] BEHA 9
% 5O T2 AE TS &) T L BTl Aow
Aolaieltt. & dnt AFe] UAY vt skl vE
o] F7HAQl ool Y=

= L o
o RE SAE e A A% o4 ARE A3
s

MRI?I MRS 1l&2

MRI= 94 1.5 T AJ2AE(Signa Advantage. General
Electric Medical Systems, Milwakee, WD) & ©]&3}31
ol gix27tellE A% spin—echo T1-%% Ad37d (sa-
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Table 19 Aalsidn) oz NAA/Cho HlE 95% A
P2 A 0.80140]1% 3 NAA/Cri|E 1.0 o]4do]qitt,

NAA/Cho$t NAA/Cre] ¥liE= mTLERAY] &5 3
wholl A f2&HA Wekth(Paired t—test, p<0.0001 and
p=0.01) (Table 2). 2154 z+22] dnlei] NAA/Cho
H] =3 7HAR Wl {-28kA] RSk tH(paired t—
test, p<0.05) (Table 3). NAA/Cr& Alu]d zkae] #H
Z3} RijEeA ]t AfolE vrEhA] EiTh

MTLE 3210 43.9%(18/41) 04 E= 3inle] NAA/
ChoHl7} W9kth(Table 4 and Fig. 1). %34 o)k 26.8%
(11/41) o #2FR 3, RHhA NAA/Chol oV 7.3%
(3/41) A #AE YT MTLES A I BEA Z2
24 NAA/Cre] oA 46.3% (19/41) oA 2= )t

NAA/CholE AlsA 7Hd #x}2] 27.9%(12/43) °ll
A 1 Fetof] ol dAizie] BAETHTable 5 and Fig. 2).

Table 1. NAA/Cho and NAA/Cr ratios of the hippocampi of
control subjects (mean+2SD)

Right Left
NAA/Cho 1.10x£0.27 1.10£0.18
NAA/Cr 1.30£0.28 1.30+0.22

Table 2. NAA/Cho and NAA/Cr ratios (mean=+SD) of the ip-
silateral and contralateral hippocampi of mTLE patients

lpsilateral Contralateral
NAA/Cho 0.72+0.20 0.88+0.21
NAA/Cr 0.96+0.28 1.13+0.32

Ipsilateral means ipsilateral to the surgical side (epileptogenic
hippocampus)

Table 3. NAA/Cho and NAA/Cr ratios of ipsilateral and con-
tfralateral hippocampi of neocortical epilepsy patients

Ipsilateral Contralateral
NAA/Cho 0.92+0.52 1.03=0.38
NAA/Cr 1.27+0.54 1.31£0.56

Ipsilateral means ipsilateral to the surgical side (epileptogenic
hemisphere)

Table 4. Abnormal ratios of NAA/Cho and NAA/Cr in the ip-
silateral and confralateral hippocampi of mILE patients

NAA/Cr
NAA/Cho Total
Ipsilateral Bilateral Normal Contralateral

lpsitateral 6 5 6 1 18
Bilateral 4 1 2 4 1
Normall 2 0 6 1 9
Contralateral 0 1 1 1 3
Total 12 7 15 7 41

lpsilateral : abnormal ratio in ipsilateral hippocampus (epilep-
togenic hippocampus), Contralateral : abnormal ratio in con-
tralateral hippocampus, Bilateral : abnormal ratio in bilateral
hippocampus
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Fig. 1. A : Abnormally low NAA/Cho and NAA/Cr ratios in the left hippocampus in the patient with left hippocampal sclerosis.
NAA/Cho and NAA/Cr of the left hippocampus are 0.45 and 0.58 respectively. B : The patient’s MRI showed the left hippocampal

sclerosis.
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Fig. 2. A 1 Abnormally low NAA/Cho and NAA/Cr ratios in the left hippocampus in the patient with left FLE. NAA/Cho and
NAA/Cr of the left hippocampus are 0.68 and 0.92 respectively. B : The patient’s MRI showed bilaterally normal hippocampus.

Table 5. Abnormal NAA/Cho and NAA/Cr ratios in neocortical
epilepsy patients

NAA/Cr
NAA/Cho Total
lpsilateral Bilateral Normal Contralateral
Ipsilateral 1 5 6 0 12
Bilateral 2 3 2 2 9
WNL 1 1 16 0 18
Contralateral 0 1 3 0 4
Total 4 10 27 2 43
Ipsilateral : abnormal ratio in ipsilateral hippocampus (hippo-
campus of epileptogenic hemisphere), Contralateral : abnor-
mal ratio in contralateral hippocampus, Bilateral : abnormal

ratio in bilateral hippocampus
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%54 dinke] NAA/Cho W2l o] 41.9%(18/43)
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Table 6. Laterdlization of mTLE using asymmetry index for
patients with bilateral abnormal ratios of NAA/Cho or NAA/Cr
in addition to using unilateral abnormal ratio

NAA/Cho
NAA/Cr Total
Correct WNL False
Correct 13 2 0 15
WNL 7 6 2 15
False 5 1 5 11
Total 25 9 7 4]

Correct means that Al correctly lateralized the epileptogenic
hippocampus

Table 7. Lateralization of neocortical epilepsy using asym-
metry index for patients with bilateral abnormal ratios of
NAA/Cho or NAA/Cr in addition fo using unilateral abnormal
ratio

NAA/Cho
NAA/Cr Total
Correct WNL False
Correct 8 1 1 10
WNL 8 16 3 27
False 3 1 2 6
Total 19 18 6 43

Correct means that Al correctly lateralized the epileptogenic
hemisphere

Table 8. The relationship between surgical outcome and NAA/
Cho ratio in mTLE patients with an abnormal NAA/Cho ratio
(25 patients)

NAA/Cho
Outcome Total
lpsilateral Bilateral
Seizure free 13 6 19
Not seizure free 1 5 6
Total 14 1 25
gehe AL 4.7%(2/43) 2} A=E 21 gAtejart o}

Epge), 7HA9) £59} NAA/Chot NAA/Cre] vl:
HAE HolR| kit ryjz_ NAA/Cho o]e Alx 2
FA7 @xh 229 F 8ol #EHAY, 1359
1 5 299 399 FRABA F 29el B2

i —q
ruf ) JIN‘

2 39 12
:L

434 NAA/Cho ©1/42 mTLE $abef|] | &
A o9 st F#E R (Fisher' s exact test,
p=0.039, one—sided) (Table 8). A" 7+z x}ofA
NAA/Cho(Table 9) &2 NAA/Cr v]¢} 53 %= &
o)at AiaA7) glglch. MTLESA)A HitsH NAA/Cr

Hle] A= 2GTCSS WEo| Sl ¢ 28] & 73
o1tk §950) $tHi—test, p=0.002). As]A 744
gzlof| A= ol §t LA} HAFHR] st

Hde] iy 717k W%, 2GTCSS HlxE mTLES
A9 Qg 2HdeA HE Z& WS NAA/Cho &&

ASS - 014 BEII S

Table 9. The relationship between surgical outcome and
NAA/Cho ratio in neocortical epilepsy patients

NAA/Cho

Qutcome Total
lpsilateral  Bilateral WNL Contralateral
Seizure free 4 ) 8 3 19
Not seizure 8 3 10 1 29
free
Total 12 9 18 4 41

Table 10. The relationship between the frequency of GTCS
and an abnormal NAA/Cho or NAA/Cr ratio in neocortical

epilepsy

Frequent 2GTCS Less frequent

(n=26) 2GTICS (n=17)
Ipsilateral NAA/Cho 0.893 (0.40)* 0.943 (0.60)
Ipsilateral NAA/Cr 1.19 (0.37) 1.32 (0.63)
Contralateral NAA/Cho 1.01 (0.31) 1.05 (042
Contralateral NAA/Cr 1.18 (0.36) 140 (0.65)
= : Mean (SD)
NAA/Cre] olgsh §iap Qpsx sk, wwes
GTCS(3Hge] shHolh & Holx A9d 7Hd drk=

NAA/Chos} NAA/Cr vl7} H&3} bt sfnlold w1
&R 92 GTCSE Role A% uls] ¥dt}(Table
10). 28y o] a3k A8 02 Fo3A= E3drth
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stelgie,
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