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Neural oscillation during working memory in left temporal lobe epilepsy
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[Abstract] Objective To summarize the characteristics of neural oscillation during the working
memory maintenance in patients with left temporal lobe epilepsy (LTLE), and to explore the changes of
neural oscillations in working memory disorders. Methods A total of 21 patients with LTLE (LTLE group)
admitted to Tianjin Medical University General Hospital from September 2017 to May 2021 and 35 healthy
controls (control group) with matched gender, age, education and cognitive function were enrolled. The
visual working memory test was performed, response time and accuracy were recorded. Thirty-four channels
of EEG signals were collected to calculate the power spectral density (PSD) of each frequency band during
working memory maintenance. The PSD and spatial distribution of dominant frequency bands during
working memory maintenance were compared between 2 groups. Results Compared with the control
group, LTLE group had longer response time (t=3.597, P=0.001) and lower accuracy (t=3.770, P =0.001).
0 frequency band was the dominant band during working memory maintenance, and the PSD of 6 frequency
band was mainly concentrated in the frontal region, especially the Fz channel of frontal midline. Compared
with the control group, the P, of 6 frequency band of the whole brain (1 =2.600, P =0.012), frontal region
(t=2.252, P =0.029) and Fz channel (¢=2.496, P =0.029) in LTLE group decreased. Conclusions LTLE
patients with working memory disorders, and decreased 6 oscillation during working memory may be a
sensitive indicator of working memory disorders in patients with temporal lobe epilepsy.
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Figure 1 Visual working memory paradigm.

W, B LU E T Cz 5 Cpz 2 0], £ L & T Fpz
5 ¥z Z 8], 7K P HR A AR 4300 & T SUIR AR AR 2 em
Ab R AR A R T A E S AR R
2 em Ab 5 I B 34 38 T A AR A3 R 5 A X B X
(fu 4% Fpl . Fp2.F3.F7 .Fz . F4 F8 FC3 .FCz.FC4,
AF3 AF4) , g -Ti X (f1 4% C3.Cz.C4,Cp3.Cpz,
Cp4.P3.Pz.P4) , ¥t IX (145 PO3.P04.01.,02,02),
Ze X (A 45 FT7 .73 . Tp7 TS ) F A5 M 351 X (4, 45
FT8.T4.Tp8.T6) . i H {5 = R 4 iod 72 v £ L A
FELATE < 5 kQ R AL 1024 Hz, DL T A B 0% B 7 19
BIE R S F AR, R I 22 5 R IR 3 Dk H
T8 53 85 125 50 I UL FRL DR 0 87 O e (U8 I8 34T 49.50 ~
50.50 Hz) U8 Bi T80T 0 | il £ 480 & v S ik 2k 2 U
o B8 T PR IR IE 5% 5 min #7225 i F &
1R FEEE R, SR 5 F S8 TAE 22 I A [R) B e
AT 55 A i H 1A

3. TARICIZAE 5 S M ARG HE 0 SR
A 308 08 0 3 3 R ORI B A R £ 5 7 8(0.05 ~
4 Hz) .0(4~8 Hz) .a(8~13 Hz) .p(13~30 Hz) Fl y
(30 ~ 100 Hz) 8 B 19 73 5, SR 5 >R ] 6 I ok e L o
A4 (STET ) X 131 &b 3 J5 1% 34 38 38 i fL A% 5 47 B 4
SIHT s BECH R/ 0.40 s T H , B 81 24 0.01 s

A STRT(L D = [x(Dg(t-1) Je ™ de,

Forp £ R R AR L O LR x (O RIS S g
() hy 7 PR Ao R 32 3K 3 60 K 3 1) STFT
HEAT X, AR AT A R A 5 A% B A A B R
VO TAR 1042 4 15 30 45 000 B 1) ) 3233 %% 2 (PSD)
e B PSD f5 i 9 BEAE A AR TCAZ A i B ;4%
06 X 15 8 A BE S 35 PSD , 4 B 18 3445 1B 23 1] 43 A A5
B TAEIE 280 PSD(Py,) , A X h
Py = Pryy = Py, HoiP Py 9 TARICAZAL 55 5 I
PSD, P, A ## B PSD,

F1 LTLEZALSX A TAECICAT o i e (= s)
Table 1. Comparison of WM behavior performance
between LTLE group and control group (x +3s)

Bl 1% S i) (ms ) ERHE (%)
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Table 2. Comparison of PSD among different frequency bands between LTLE group and control group during MW
maintenance (x +s, wV*/Hz)

Ei] 3 I B 0 47 B o B B BB v HL B FAH PAA

XJ IR 2H 0.326 £ 0.056 0.779 +0.171 0.690+0.183 0.408 +0.093 0.154+£0.039 132.146 0.000

LTLEZ 0.312+0.064 0.666+0.111 0.658 +0.172 0.443+0.117 0.180+0.038 52.923 0.000

fE 0.795 2.386 0.580 0.960 1.520

PiE 0.431 0.021 0.565 0.343 0.137
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Figure 2 Spectral distribution of 6 oscillation
showed the PSD in 6 frequency band mainly
concentrated in frontal region, especially in Fz
channel of frontal midline (red areas indicate).
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Table 3. Comparison of Py, in 6 frequency band
between LTLE group and control group during WM
maintenance (x +s, pV’/Hz)
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