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than right group (86*X1.7 vs 7.9%1.8 sec).
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Acoustic differences according to the epileptic focus in benign
partial epilepsy with centrotemporal spikes patients

Jung Tae Kim, M.D., Sang Hoon Choi and Sun Jun Kim. M.D.

Department of Pediatrics, Department of Clinical Speech Pathology/Research Institute of Speech
Science Medical School, Chonbuk National University, Jeonju, Jeonbuk, Korea

Purpose : The aim of this study was to investigate the speech problems in benign rolandic epilepsy
(BRE) according to the seizure focus in EEG and semiology.

Methods : Twenty three patients [right origin (13 patients) or left side (10 patients)] who met the
BRE criteria by International League Against Epilepsy (ILAE) were prospectively enrolled. We ex-
cluded the patients who had abnormal MRI or showed both side spikes in EEG. Computerized Speech
Lab was used to assess the speech characteristics of the patients.

Results : The error pattern of laryngeal articulation in BRE was exclusively substitution of stop con-
sonants, these errors showed more frequent in the left group (16.0% vs 255%). Voice onset time
(VOT) of stop consonants and Total duration (TD) of word in both groups were prolonged than nor-
mal control group, especially in left group (P<0.05). The first formant of vowel /o/ and second for-
mant of /e/ were significantly decreased in left group (P<0.05). The right group scored wider on pitch
range (192.9%+54.0 Hz) and energy range in spontaneous speech (14.2+6.4 dB) than the left group
(233.3£12.5 Hz, 19.4%9.3 dB, respectively, P>0.05). Duration of counting (5 to 9) in left group slower

Conclusion : Our data suggested that interictal spikes and seizures in either centrotemporal sides,
especially left side group, may induce speech problems. We recommend the logopedic and phoniatric
evaluations of speech in BRE patients. (Korean ] Pediatr 2007,50:896-900)
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Table 1. Characteristics of Patients

N S Age EEG Seizure duration
0. ex . .
(yr.) (seizure focus) (min)
1 M 6 left T-C 3
2 M 75 right C-T 1
3 M 8 left T-C 2
4 M 8 left C-T 10
5 M 8 right C-T-P 2
6 M 8 right C 2
7 M 8 right C-F 15
8 M 8 right T-P-C 2
9 M 9 right C-T 1
10 M 9 left T 1
11 M 10 right C-T 3
12 M 10 left T-C-F 5
13 M 10 left C-T 1
14 M 11 right C-T 1
15 M 11 right T-C 1
16 F 5 left C-T 20
17 F 5 left C-T-F 1
18 F 5 right C-T 5
19 F 7 right C-T 4
20 F 7 right C-T 10
21 F 8 right T-C 1
22 F 11 left T-C 1
23 F 12 left P-T 3

Abbreviations : C, central; F, frontal; P, parietal; T, temporal area
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G4 Zee A 54 A9)H e Computerized Speech
Lab(Model 4300-B, Kay Elemetrics, 1999, New Jersey,
US.A)S AHE38te] 41389tk Sampling rate< 11,025 G91&
39, spectrogram w41 100 point, 161.50 HzZ A& 3}e]
wide band® A8ttt AAlel AMESE S0l H/HERH S
2 9GRS CVCVC(C: A, V:iES)HE Fon o4
o, 158 10744 =A4AI71E A8kl tH(Table 2). =537t

B 2SAAANAIET & #HEAY], 2003)S AFESHSIT

d4 B2EY dExte] AR WS E ged 2ok

1) Z&7%

a. LE25E HA7HA), A=D), AHOm), HA(Sub)

2) Lol

a. Bg FLES %, F2:89 o

b. A&
-Voice Onset Time(VOT): H&2 3 AIZHREH 2g
AEol AZE 7] MA7kA 9] -3t
-Total Duration(TD) : ¥to] zx] @3} Zo]

3) &7l

a. AgHE

b. U&=

Table 2. Lists of Speech Assessments

Speech samples

Vowels

bilabial sounds
Alveolar sounds
Velar sounds
Counting

/a/, /i/, v/, Je/, Jo/
/pepep/, /p'ep'ep/, /p’ep’ep/
/tetet/, /tet"et/, /t'et'et/
/kekek/, /K'ek"ek/, /k'ek’ek/
1 to 10 count
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ZFE R HP>0.05).
2. LEhof

1) VOT HImEN

4 BEH HHIRAE OGO R CVCVC FH 9 Fon] o
4 dolg W ® ste] A3 VOTE 43 AY
Hop LA HHQ FAre] VOT Bte] 1-dst 39
27F ¥ #Akete] VOT HetrRt BE #goA 24 v
ERTtH(Table 3). 53], 45 /p/e VOT Hd2 1+ds 24y
AR7; =9 BAT 441+9.3 ms, HET AT FH= Q)
FAT 7431366 msE EAHCR 21 ATHP<0.05). °lE
DA BRI 7E A FRAre] hH T AR -+l
AR ZEukgAITke] o 10451“ Ao Z H7 E At
2) EXxlznt MAOMSQ| VOT H A
U 2EE A A4, 71*4%, A& VOTS Aol
o] VOTE w®lusigch 94 =9 71+d ghxte] vOoT7E o

N

of X

>

& 7148, Ae 2T Aol wal A deu s
BAAATL ) BAEe] VOT Hla) A5 A A7)
#41Q) Aol VOT7H AAebeie 4675102 ms vt o]

A AA JERE T Table 3, P<0.05).

3) TD H|mEA

W4 mEE HBRAE gFeR CVCVC FH 9 Fon] o
=3 dols LIRS dto] doldAHolE FA3ATHTable
4). /k'ek’ek/e] TDE Alst LE wojollA 7hA s} A9 X7}
FHuQl Aol 7HEst BASIAIE $¥ AL ETE TD7}
o 2/ et 58] % vl Jpepep/, /plep’en/, /v'ep’ep/
oA 7+ st AL HE Q] Ao TD Hat2 Ay %
ANA7E 1 Ao TD HurEoh SAHo=2 ou] A
AA &5 A K Table 4, P<0.05).
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Table 3. Voice Onset Time of Stop Consonants According to
the Seizure Laterality

Consonant Right side Left side

/p/ 441+93 743+366"
/% 535+13.0 77.2%31.0
/p'/ 17.6+89 21.1+153
/t/ 542+156 64.4+269
Yanrd 580+7.2 7351257
/t/ 19.6+47 229+102
/k/ 6331129 76.0+125
/K" 66.4+10.1 785+275
/Kk'/ 248+87 29.3+12.4

4) 28 ZTME(Formant) H|mEN
Bg EWEE s 24917t 490 #Ae] Bl gkt
F2 zro]l #uel sz woh mF 74] YEFEtHTable 5). 1t

Ash WAL Bl B g
S B e
A LHP<005). ol A5 WA #x9) Bpitol
A5 AL 69 B w ATEe AREES A7)

OO o =35
3 9ee 5 F A

S /o/9 Flgke] 72w}

Y J‘Ny

3. 2SF0

1) o2 8 Hw &4

4 2EY HAIAE QYR =AAVIE F
oAl maximum pitch® minimum pitch&
& vkt A WA AIE 90 FA)
t”%’%ﬂ 281.0+831 Hz, &3t 2927 2l
T 29281595 Hz2 AUt o= 1hdgt AR 7F 9
Fatre] s DAL F6 Q] B Bop ol FH syt
A2 Ao F7E ATHP>0.05).
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Table 4. Total Duration of Stop Consonants According to the
Seizure Laterality

Speech sample Right side Left side
/pepep/ 452.0£78.8 529.3+85.1"
/pepep/ 514.0+70.8 607.1+115.9"
/p'ep’ep/ 509.2+61.9 630.6+157.5"
/tetet/ 476.8+61.3 576.2+126.9
/tet"et/ 547.4+63.4 597.0+119.1
/t'et'et/ 533.1+58.0 599.5+147.8
/kekek/ 504.3+81.8 593.6+134.3
/k"ekek/ 544.8+84.1 601.9+114.7
/k'ek’ek/ 517.2+92.3 5085+ 182.8

"P<0.05 (mean=*SD)

Table 5. Vowel Formants According to the Seizure Laterality

Parameter Right side Left side
F1
/a/ 805.9+119.8 7885+1170.1
/i/ 478.6+40.7 4451+ 89.9
v/ 496.2+47.4 491.0+106.3
/e/ 609.6 =59.2 608.7+125.7
/o/ 555.8+61.2 507.6+ 67.9°
F2
/a/ 1482.0+128.3 14585+144.3
/i/ 1564.8+400.1 14545+ 4544
v/ 1424.0+392.0 1282.2+302.0
/e/ 1641.8+301.6 1473.0+387.3
/o/ 1119.1+1164 1039.8+111.2

"P<0.05 (ms, mean®SD)

"P<0.05 (Hz, mean=®SD)
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