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Dipole Source Localization and Low Resolution Electromagnetic
Tomography (LORETA) of Interictal Spikes in Mesial and
Lateral Temporal Lobe Epilepsy

Jee Hyun Kim, M.D.", Eun Yeon Joo, M.D.", Sun Jung Han, M.D.", Woo Suk Tae, M.D.",
Dae Won Seo, M.D.", Seung Chyul Hong, M.D.?, Munhyang Lee, M.D.> and Seung Bong Hong, M.D.’

Departments of Neurology,’ Neurosurgery2 and Pediatrics,’ Samsung Medical Center and Center for Clnical Medicine,
SBRI, Sungkyunkwan University School of Medicine, Seoul, Korea

Purpose : To investigate the usefulness of dipole source loca-
lization (DSL) and low resolution electromagnetic tomography
(LORETA) in localizing epileptic focus, we performed DSL and
LORETA of interictal spikes in patients with mesial and lateral
temporal lobe epilepsy (TLE).

Method @ We analyzed representative interictal spikes in 17 pa-
tients with TLE (9 : mesial TLE; 8 : lateral TLE). We used ASA3
(Advanced Neuro Technology, Netherlands) for DSL, voltage topo-
eraphy (VT) and LORETA of interictal spikes.

Result : Most interictal spikes for analysis have their maximum
amplitudes at electrode F7, 8 or T7, 8 except one patient with lateral
TLE (P7). In mesial TLE, VT showed a maximum negative elect-
rical field in ipsilateral fronto-temporal region. DSL showed dipole
sources in ipsilateral anterior mesial temporal lobe (33.3%, 3/9),
temporal pole (44.5%, 4/9), orbitofrontal (11.1%, 1/9) and anterior
inferior frontal (11.1%, 1/9) regions. LORETA showed maximum
current density in ipsilateral fronto-temporal or anterior-mid tem-

poral areas with lateral temporal maximum. In lateral TLE, dipole
sources were in ipsilateral temporal pole (62.5%, 5/8), thalamus
(12.5%, 1/8) and in posterosuperior temporal area (2/8, 25%). VT
of spikes at F7 or F8 showed similar results as those of mesial TLE
while that of spikes at T7, T8 and P7 had a tendency of electrical
fields more extending to the mid- and posterior temporal regions.
LORETA showed more diffuse current distribution in whole tem-
poral lobe (anterior to posterior) with lateral temporal maximum.

Conclusion : The patterns of DSL and LORETA were somewhat
helpful to differentiate mesial from lateral TLE. LORETA usually
showed more diffuse activity beyond the epileptic focus. (J Korean
Epilep Soc 2005:9(1):44-52)

KEY WORDS : Dipole source localization - LORETA - Voltage
topography - Mesial TLE - Lateral TLE - Interictal
spike.
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Figure 1. Analysis of inferictal spike. For dipole source loca-
lization, the epoch including selected spike was montage-
changed to Pz reference monfage and filtered with a high
pass filter=0.3 Hz. The onset, peak and offset of the spike with
maximum amplitude were checked manually. The arrows in-
dicate the onset, peak and offset of the spike.
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Table 1. Clinical characteristics of the patients

No. Age Sex Side MRI Operation
1 30 B HS No
2 3 M R HS and atrophy of Yes
temporal lobe

3 44 F L Gliomain hippocampus No
and amygdala

4 26 M R HS and anterior temporal Yes
WMC

5 14 M L DNETin uncus and Yes
amygdala

6 32 F L HS Yes

717 F L HS No

8 39 F L HS Yes

9 40 M R HS Yes

10 24 M L CD in superior temporal No

gyrus

11 Q F R CDin superior temporatl Yes

gyrus

12 256 M L DNET in posterior-inferior Yes

temporal region
13 Q M R DNET in inferior temporal Yes
region

14 3 M L CDin superior and middle Yes

temporal region

15 20 M L Normal Yes

16 17 F L DNETIin fusiform and Yes

parahippocampal gyri

17 20 F CD in posterior temporal Yes

region
No. 1~9 : mesial TLE patients, No. 10~17: lateral TLE patients.

Side, side of seizure focus: R, rights L left; B, bilateral; HS, hippo-
campal sclerosis: DNET, dysembryoplastic neuroepithelial fumor:
WMC, white mafter change; CD, cortical dysplasia.
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Table 2. Interictal spikes of the patients

N Analyzed spike Interictal spike (%)

1 F7 F8 (64), F7 (34). 77 (2)

2 F8 F8 (95), T8 (5)

3 F7 F7 (100)

4 F8 F8 (50), T8 (38), P8 (12)

5 F7 F7 (63), 17 (37)

) F7 F7 (100)

7 17 17 (53), F7 (21), P7 (18), Fp1 (8)

8 F7 F7 (60). T7 (30), Fpl (10)

Q 18 T8 (53), F8 (27), Fp2 (19)
10 17 17 (70), F7 (3D)
1 F8 F8 (81), Generalized (22), O2 (15),

P8 (2),F4 (5), Fp2 (2), O1 (3),T7 (2)

12 T7 17 (90), F7 (30)

13 F8 F10 (94}, T8 (3), P8 (3)

14 F7 F7 (70), 17 (3
15 pP7 P7 (68). 17 (14).F7 (8), T8 (10)
16 F7 F7 (70), F8 (30)

17 F7 95), CZ (&)

N, number of patient.
No. 1~9: mesial TLE patients, No. 10~ 17: lateral TLE patients.

Table 3. Results of rmesial TLE patients
N Spike  Location of dipole source Dipole orientation Voltage topography | ORETA;moxnnum field)
1 F7 Ant. mesial T, | Post.head I FT FT (ant.T)
2 F8 Ant. mesial T. C Mesial T. | T I Ant.T (lateral T
3 F7 Orbitofrontal | Post.head I FT I FT (Frontal)
4 F8 Temporal pole | Post.head | FT | Ant.T (lateral T)
5 F7 Ant.inf.Frontal C Mesial T | FT | Mid-lateral T
6 F7 Temporal pole | Post.head | FT | FT (ant.T)
7 T7 Anf.mesial T. C Mesial T | FT | Mid-lateral T
8 F7 Temporal pole C Mesial T I FT I FT (ant.D)
9 8 Temporal pole C Mesial T | Mid-Post T. | Ant.T (mid lateral)

N, number of patient: Ant, anterior: sup, superior: inf, inferior: post, posterior: |, ipsilateral: C, contralatral; Fim. frontotemporal region:
Voltage fopography. location of negative maximum electrical field; LORETA, location of maximum current

T. temporal region:

density.
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Table 4. Results of lateral TLE patients

N Spike  Location of dipole source Dipole orientation Voltage topography LORETA (maximum field)

1 17 Temporal pole C Post.head | FT | Lat. post-sup. T.

2 F8 Temporal pole C Mesial T. I FT ! Ant.T. (lat.T)

3 7 Temporal pole | Post.head | T | Ant.T. (lat.T)

4 F8 Temporal pole | Post.head | T | Whole T. (ant.sup. T)
5 F7 Ant.sup. T. C Mesial T. I FT I Whole T. (Iat.sup.T)
6 P7 Temporal pole C Post. head I Mid-post.T I Lat. Post-sup.T

7 F7 Thalamus | Mesial T. ! FT | Whole 1. {(ant.sup.T)
8 F7 Post. sup. T. | Post. head | FT I FT (F>T

N, number of patient; Ant, anterior; sup, superior; inf, inferior; post, posterior: |, ipsilateral; C, Contralatral; FT, frontotemporal region: T,
temporal region; Voltage topography., location of negative maximum electrical field: LORETA, location of maximum current density.

Figure 2. The results of dipole source localization. In patients with mesial temporal lobe epilepsy. the location of dipole source
was ipsilateral anteromesial temporal region (A) in 3 patients, ipsilateral femporal pole (B) in 4, ipsilateral orbitofrontal region (C)
in one and ipsilateral anterior inferior frontal area in one (not presented in this figure). In patients with lateral temporal lobe
epilepsy, the location of dipole source was ipsilateral temporal pole in 5 patients, anterior superior lateral temporal area (D) in
one, posterior superior lateral temporal region (E! in one and thalamus (F) in one.
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Figure 3. The results of voltage topography. In mesial temporal lobe epilepsy, 5 patients showed a discrete negative field in ipsilateral
temporal region and a positive maximum field in the contralateral parasagittal area (A), in which dipole directed toward the
contralateral mesial temporal region. The other 4 patients showed a negative field in frontotemporal area extended to contra-
lateral frontopolar region with no definite positive field (B). In lateral temporal lobe epilepsy, there were two patterns of voltage
topography, a broad negative field in ipsitateral frontotemporal region with no definite positive field (C) and an ipsilateral discrete
negative termporal field with a contalateral parasagittal positive field (D).

Figure 4. The results of LORETA. In mesial temporal lobe epilepsy, three patients had current distribution in ipsilateral frontotemporal
area with anterior termporal maximum (A) . The other pattern which had localized anterior temporal distripution with lateral temporal
maximum was observed in three patients (B). The rest two patients had Iateral midtemporal distribution (not presented). In lateral
temporal lobe epilepsy, three patients had current distribution in whole temporal with lateral temporal maximum (C). Two patient
had maximal current ditributions in relatively localized posterosuperior temporal region (D), two in anterior lateral temporal and one
in frontotemporal area. Like dipole source localization, the findings of LORETA were helpful for differentiating two groups in some
extent.
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