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Acoustic Varations in Epileptic Patients with Topiramate

FH g o3 M E-Z] G T
Yoon-Mi Choi - Sun-Jun Kim - Hyun-Gi Kim

ABSTRACT

Topiramate (TPM) is a new antiepileptic drug characterized by a clinical effective reduction
in seizure frequency and it represents a useful drug effective in a wide range of epileptic
patients. Known side effects are represented by weight loss, hypohidrosis, anorexia, sedation,
nephrolithiasis, cognitive complaints and language disorders. This study is to examine acoustic
characteristics of patients with TPM. 15 patients were assessed through a Computerized
Speech Lab (CSL) applied before the beginning of therapy with TPM and 3 months after
medication had been stabilized. Tests had been chosen to assess voice onset time (VOT), total
duration (TD), vowel formants, loudness, pitch, speaking rate, and articulation patterns. We
compared the data from patients and healthy volunteers. The statistical analysis of the results
did not show changes in acoustic tests, except for TD which was increased. The increase of
the TD is evaluated as a deterioration of fluency. Our results suggest that patients with TPM
did not experience acoustic speech changes except that fluency was declined. Unlike previous
studies, the medication of TPM has nothing to do with speech problems in patients with
epilepsy.
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TPMe] YHAAZH hd 22 MEE Foltd Hojd E3E vehie Wi, o8 7 ¥
A4 % HaH3 JtHGrosso 5, 2005). TPMe W2 ql 2zgogr: A&7y wazds AT
Fa, oA E, ARGF Fol o 53 AR dojRope] AMY FALozE ofF A P,
T34 AN, BFE/FAY Fel, 7198 Fof Fo] Mol Ath(Waugh F, 2003).

1A - dojet BAE TPME F2Eo] s Mecarelli 5(2001)& ©] &g EL35& 2kd &)
B9 A% A 2zte] FolEEx A8 AHE BolAvH AARZEH AR FH RALS dodlE
g, F2 23 27)d glolAd JF & Fo ZYE Fgdvn Bastdn Lee §(2006)2 103 &
AHE gz TPME 50, 75, 100mg/day®2 4 ] 2ojatg e o, A& golax 7|7t
588 A A5 7197 7o KA A retct B st glth Ed Lee $(2003)2
e BAES YLE TPM 548 A7 58 $9 AA Hrtg dAgded, #2452 TPM &
4 F s 34, F9 A5, do A &=, A45HY 25 V)99 F5o Xiﬁ}ﬁvh Hu
s}

o
8-t
£X%
L.
=

A ol 1€ AT S TPM 543 #dd AR, doizel ok BFHA A2, 574
Aolell g AF Bu: vluj& A gich

et 2 d7= TPM 58 A3 58 3 /1Y ol $43 &4 488 AFst] TPM A
AFE ABHOE 7t viugo 2 JPAH o2 TPMo] HABAES] $4 dold 71AE 43
< R ok
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2004 \d 10 ¥FH 2006 '3 5 Y7HA ASSaE Y Aobdel st AR Mgk #xt
oA HA FAE ALES Aol gla, TPME F A3 A8 15 3 <& 1>¢ vdeg 3%
o " A%2 29 A 6 HE(=28)0I%th HET <FE 2>F AAEE AFA 24 25 15
H(dol 8 W, Hot 7 W)z dPony, JF AL w9 A 9 ALE20)01A ERFe HE 3
Hol a1, HE FAE 583 Heo] glon 4o Hrtd FIE F 2JAG, HYE F
BgAe ddez st -2 FatelA TPM @589 & Adagdzn, TPM AHES A 1
t 1 mg/kg/D, 2 mg/kg/D, 2 3t 3~4 mg/kg/D, 5 mg/kg/D 5 Boo) w2 £ 7150
Horm Bt AL 45 mg/kg/dayel
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X 1 97u4
A4 o] g EEG MRI TPM AH&-3%
Both C-T(Left T-C
F 7 BRE dominant) Normal TPM 100 mg
F 7 BRE Both T-C(Right dominant) Normal TPM 100 mg
F 8 BRE Both T-C Normal TPM 100 mg
F 11 BRE Right T-P Hemagioma, Left F TPM 100 mg
M 12 CPS Normal Normal TPM 100 mg
Generalized(Right F
M 10 CPS Left T-F Normal TPM 150 mg
M 11 CPS Right F Normal TPM 200 mg
M 15 CPS Right P-O FCD, Right P TPM 300 mg
F CPS Right P-T FCD, Right P TPM 100 mg
M 7 CPS Right T-C-P Normal TPM 100 mg
F 8 CPS Right T Normal TPM 100 mg
F 15 gﬂip{fgﬁ; Right F Right MCA infarction TPM 200 mg
CPS, Left . . . .
M 10 he mi’pl eegi a Right T-P-O Right MCA infarction TPM 150 mg
M 6 CPS, NF-1 Normal Normal TPM 75 mg

* CPS, complex partial seizure; BRE, benign rolandic epilepsy; NF-I, neurofibromatosis type I;

C, central; F, frontal; P, parietal; T, temporal; O, occipital; MFS, multifocal spikes; FCD, focal

cortical dysplasia; MCA, middle cerebral artery; TPM, topiramate.

¥ 2 gx=T
R ek Ad5 B 1ol
M 8 10 Y 2 M (149
F 7 9Y 6 M(£244)
Total 15 9Y 9 M(x19)
22 Y3

221 484%

£4 ¥ M AL Computerized Speech Lab Model 4500(KAY Elemetrics, 2004, USA; CSL)-&
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SUHRE A7H 2AA7E AT <F 3>& WrAE Yol BT L2 TPM
£ W3 24 3709 Fol $UY Y 24 VP WAL, AN HETAAE 2
qYe ABst.

ox Jg

tlo

Ko
=]

9x g /al, /V, I/, /e/, Jo/

2oy Fea /pepep/, /pPephep/, /p*ep*ep/
o eA Gol X Zg /tetet/, /thethet/, /t*et*et/
NS /kekek/, /khekPek/, /k*ek*ek/
ZAA 7] ol A d7A

222 S5 ARBH

=4 AE A Al AHEE CSLE ol 838t SATD S AFsidn. 249Y A% 3L 52
3}& (sampling rate)& 11 kHzZ, YolA2E F34(Nyquest frequency)s 161.50 Hz2 A =3 F
I ¥ ~8E 2 7% (wide band spectrogram) oA EAsH T}

223 &4 Tepng
TPM 58§ A3} 58 59 $4 5A& vlasty] 98 483 SATevEgEL &7 2o
RS
a. Al 1 EPE(FL): NFE
b. A 2 XUEF2) : =& F&
2) &g
a. Voice Onset Time(VOT) : &7 H $& 239 AudF A& A7A9 Alzk
b. Total duration(TD) : Go] & A @3} Zo
3) ZAAZIGEHN A E7AA) - /3 B}
a. ¥ 2] (Hz)
b. Z=(dB)
c. & EX(sec)

2.3 EAAY

2 dFNME SPSS 120 for windows T2 & o|f3le EAF F9AE AASGT) A
4 A2 H 4829 TPM E§ A o) HlZE independent t-test® 3} 2, 2822l TPM
& A3 58 F9o| 2ol paired t-testZ 3+ THp<.05).
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3.1.1 Voice Onset Time

TPM E-§ Ao 1rd 8x9 VOTE A4 dzxed vl £48 25, FEadA ded o/, A

ES N, QAT /e HZZEG B84 JeEou f8 Aol BolA Gy, AglA de
= /oY AT AV VOTE dzTug A4, A2 /9] VOTE dzzrt 44 Jehg
Sy FAHCE §98 Aol oAUtk AL FES /Y VOTE dE2TRG 84, A=z
= /3 AFAE /kY/S VOTE d2TEG 24 Yehgou §93 HolE Bolx FYu<i
4>,

Hd AN TPM 548 A3 %8 F H4 29 VOT 24 A%, F&dA FES p/, A
2& N, A0S &/ VOTE TPM &4 F 25 ZA JeRoy BAFCE {8 Aole
HolA gttt AgelA Fed pYS A7 AL A/ VOTE TPM B4 Fof ZA SHHAR
AZE /) VOTE & 54 F 84 Jehg oy #98 Xolg Helx gtk AFdXe °o*€
& /p*/9 VOTE TPM 54 Fo ZA SAHJAD, A2 A/, 74L&/ BF VOTE &
58 F @ JetAT AR {7 AojE HolX FUU<E 4>,

¥ 4. Voice Onset Time Y] X (unit : ms)

Voice Onset time

TPM E& A TPM &8 % e
Ht +SD P +SD g +SD
35
o/ 46.6 107 486 107 52.3 15.8
N/ 493 181 53.3 16.7 61.0 206
/%/ 67.7 145 69.7 25.3 755 179
A%
/oY 56.7 159 60.6 25.0 589 156
/Y 71.3 20.6 61.9 194 60.6 14.8
/kb/ 68.3 276 68.1 20.1 755 186
AL
/p*/ 20.0 11.1 186 59 24.6 13.0
/t*/ 259 154 24.1 130 19.7 6.4
/k*/ 30.6 16.2 24.2 13.3 23.6 3.2

3.1.2 Total Duration

TPM 24 A 722 8x¢ TDZ A4 273 vz BAY 4%, BLolA F&e /s Az
= /9 TDE dx=75iY A, 47748 /A/9 TDE: gzt 4A AU Y $AXR
FI2 Aole vehA Bku FLAN FEd /oY, AES /% AFAL Ab/e) TDE 27
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v} 474 Jehgoy EAHCE Fo% Roly Kol @tk LM d&g Y/ TDE U
zTE9 &, AxE A/FH AFRE kY TDE gzt Z2A vehgoy {93 xol&
Holx| EYT<E 5>,

ZHd #ztelM TPM 24 A7 54 F A4239 TDEX 2%, TPM 58 F TD7} 2o
Ao 2 YEIYU<E 5> HEolA A 2& /9] TD7F 24 A 4794 + 591 ms, £8 ¥ 5320 £ 915
msZ ZA FAHAL FAHA A4S Yl p<05). 2&lA VOTE TPM 58 ¥ 2F 4
A vebg oy BAROR F9% 2ol melx] gtk AL dFANS /k*/S] TD7 58 A
509.6 + 9.4 ms, B4 ¥ 5620 + 623 ms2 ZA FHHAL F3 FolE WETH(p<.05).

¥ 5. Total Duration H] 1! (unit : ms)
Total duration
TPM E8 A TPM 24 = e
iy +SD i +SD e +SD
o
v/ 4959 89.1 561.5 141.4 4779 7.5
n 479.4 59.1 532.0 91.5* 464.1 68.9
/k/ 5319 134.4 551.8 78.2 533.3 105.6
Ae
/p%/ 521.1 106.8 584.6 1471 552.5 715
/t/ 552.8 86.3 602.5 97.0 562.5 80.1
/kb/ 556.9 123.0 5977 838 606.8 804
b Ry
/o*/ 539.7 102.0 566.2 675 527.2 58.2
/t*/ 533.1 107.7 582.7 92.9 544.4 57.1
/k*/ 509.6 994 562.0 62.3* 571.9 32.9
*p <05

32 g XIUEQ SFLAA 5

TPM 54§ A9 z+d8xte] F1& AN W= vln 2493 A5, 233 &xA o/, /i, fe/,
/o/ B9 Flo] dz2FEth £, WELY FI1& A SAHAL /a/ BSolA 7+ 84 9949
+2682 Hz, X T 7414+ 2719 Hz2 #9138 o] bl tH(p<.05).

A A4 TPM %% ¥ B4 5 229 FIEA 43, TPM 28 ¥ /o/, W, /fe/, /o/ B
=9 B Flgte] 243, v A/B89] FIgS $718 202 e ov $A3A #o4
2 YAT<E 6>

TPM 5§ A9 2+d8ate] F28 A4 dzad va §4% Ax, 12 B3l /o, i/, W,
/e/, o/ 59 F27 =2t A4 SAHAJY. /o/ BoolA 7+2 #3p 23429 +£1455.3 Hz, ol
ZT 1,3395+3054 Hz=2 /i/ 2ol A A8 33675+ 20777 Hz, HET 1,7728 + 6014 Hz 2 /w/
TgolA 23R} 33949 + 1,0886 Hz, thZT 9908 + 2489 HzZ /e/ 201X 7+23=} 28634 + 1,067.8



A AsA 2oz AF SAHH Ao gyt AT 227
Hz, =+ 1,3329 £ 6835 HzZ /of B&olA a3kl 26904 + 1,847 Hz, U2 8878 + 3621 Hz&8 ¥
ARSR Fod AolE Ve ohp<.05).

HA #AeA TPM B4 A¥ B4 F 280 F28AN A3 TPM B4 F /i/, W/, /e/, /o/E
=9 F2 |gto] ZAstdn, v /o/2&9 F23t& 2718 Aoz Yelgout FAHA FA4
9] gRNU<E 7>,

E6 A1 EXTWE ¥ (unit * Hz)
F1
= TPM E4& A TPM &8 ¥ A=
/a/ 994.9 + 268.2 942.1 £ 3259 7414+ 2719
N/ 617.9 + 1,049.2 653.8 +1,235.7 4104 + 56.2
/u/ 4497 £ 776 418.2 + 1009 455.0 + 44.2
/e/ 773.0 + 891.1 719.1 £ 894.0 5459+ 1116
Jo/ 4787 £ 754 4733+ 102.1 4513+355
K7 A2 EHE v (unit : Hz)
g £z
TPM %4 A TPM ¥& ¥ QxT
/a/ 23429 + 14553 2,345.7 + 1,317.1 1,339.5 + 305.4
i/ 3,367.5 + 2,077.7 3,093.7 + 19883 1,772.8 £ 601.4
/u/ 3,3949 + 1,088.6 25559 + 1,814.2 990.8 £ 2489
e/ 2,863.4 +1,057.8 2,626.2 +2,166.0 1,332.9 £ 6835
/of 2,690.4 +1,8247 2,255.7 + 1,737.0 837.8 + 362.1

33 7ol &34

FURE G7A Z2AAZIE B ARE F¥oz g, Ax, T A
TPM 58 & 23 82 sxg A dxdd vln 828 A7, 482 22362201 Hz,
ZT 2164 +19.1 Hz2 Jehtoy} §93 Aol Holx] &gtot
58 F 9A B4 A3 o B8 dee Bd HA7 2236201 Hz, B8 Fol& 2278+204 Hz
2 Moy BAMcz {93 XolE vehA wsich

AEe 22382 51066 dB, AT 501160 dBE SAHAIY LY F93 alolE HolA &
%1, 7Hd gl A TPM E-& Aol 51.0+66 dB, B8 Folx 494266 dBZ Z3 o] TPM
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Fag Aoz ygRod FAH0E 498 Aot nolx ¥
=g 7&’54_%1}9} x4 v2 g A3, EBAE 103145 sec, ERT 93+24 secE
dehgou, #98 Aolx Holx @gith 1A BRI TPM %§ A3t 2§ F TEE 84 2
T, TPM 58 2o T&EE FHS 103245 sec® FAHAUL, & FolE 89122 sec®, TPM
2 Auth 2§ Fo ¥ £57h o webd Aoz BrhHgow $AN felge xolA gt
o

58 Fd

ul—

3.4 Articulation disorder

A BRE EH”°E 3o TPM 5§ A3 B Fo) VPI- 2§ 2 AAE 53 25 94
< YA = £ WX (Sub.), AFD.), AHOm.), H7HAIRZ Yol Frsidn. 4
Aot dlzre 28 g.ﬁ_g g As 7bA87) 10%(14/135), AET 5%(7/135)9] 2FF &
Hehlo] # g Aol & B YTHP<.05).

F

24 g4 TPM %4 A% %4 $E vlad A3} TPM 24 HolE 10%(14/135), 28 F
o 996(13/135)8) £& LFE etk TPM 84 1 - ¥ 25 8 o F+ A2 vdehgon,
B A9 28 LFE F2 Yo AL UX, A%l Loz U, Fgo) Yoz B3
o2 UEga, B8 F9 25 oFE Heo) Ag02 U, oo B2 YANE AL

= =z
2 Jehdt TPM 24 B3 24 T 22 9W 24 23, $AHY #o4e BoX vk

S 4A e FFALY BAE FFa dEe Aol FARG
2 gazre] 8249 shsde] 7] Wil A7 A #el
ié}%‘ﬁﬂ]"ﬂ v 8 2288 A3 72N FEEY AHEol T
Azt TPME new AEDs? vz Aol #AE Tt FHAA AHEH Jov
TPM AMgoll @& AF7A, A&8Q 23 44 AFA § oe £/ #3480 Buxx Jo
(Alarcon-Martinez &, 2006). 3 <A - ¢lo] oo M= B A7t I Fojuh
Baeta 5(2002)& FA/d H& 43 $8x 44 H& tde2 TPM 4 A#4 58 6 /HE Ff
AR B7LE AAE 23}, 0] TPM H& ojFo Fof {FA, 7o gx, &AF 719, ALE
TE4 7150l AdE Ao Hudgd. olzd Wale TPM/L A RES JAstes 44 S 7}
U 2 GABAY 715¢ FAANRA7] WEeletn dPstx glch Lin $(2006)-& TPM(100mg)$
E&% 33 /1Y ooyt &AW HA, HA5H HAAHCSF), @& §5 #(Chest x-ray ), head CT,
EEG HAMIAME o 274§ Holx ¥gtov}t &F HAze Zoig F4¢ Uedn 2uyy,
+F AxE 4 ¥ T THE S8 7 4 ¢ ASHJAT L E93 . ©£8 de Araujo Filho
5(2006)2 TPM 50~175mg/day & E-&3}= Juvenile Myclonic Epilepsy(JME) 84 42 B-& o4&
22 3o B9 olFuir] AAL @ B TA, FE o|§ W] AL Stroop A & ol &34
AR - Aoj & H7IstA 3, TPME 83 #AE5L 39 3FH, 9o Hel &%, 1597 d¥d
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7ol FFA 7Tl Fehg vy EusAad

71ES AFATEL TPMO| A - dojRel g ob7|dvtn F431 i, AT AHdE 53
37} A AsHA 2L AEdoiHItE AMgst Atk ¥ AFlM e AT 29, 4
AZI7NE ol 8T ABA wHoR HdaAxte] TPM 58 A3 5§ Fo $4 A3 SAL v
AP A AR, SFFH BALAR BEY F, F2, HSeMe VOTS TD, #1714 3

A, A T % 5§ S 2

Ha Ao HFAdENFEH F5 2] JUIE AF M7AA e A Voice Onset Time
(VOT):= Abramson®} Lisker(1964)7} 71214 (aspiration) 2 Al th @ % (sonority)S e AA=
THete ARG $FH AFRA, PR AL ZF ol A F FAHE A=
d) o] &3t 1 ok rA At TPM B4¢] @& VOT B0 of 54 H3} 5§ Fo FAH
2 9% 2pole HehA Fich B ol s Aol VOTY Zol 7&7F A Yet
B, ol AL tA=2 HrhE A Total Duration(2o] A A Zo], TD) FAHANME X2&F N/
st AL /k*/9 TD7F TPM B4 ARG B§ Fo SAX2E fron @ s&AM ZA ve
SoHp<.05). °18 3 A TPM B4 Fol 2&HHEAIZo] Add Aelw, f3Ad¢] Aste R
g M 5 U

BE IHEA F1& MAF5Y MY AEY F2E 2% 349 oF 2 £538F 18s=
7t A5z AHSEH R EY] F, 1998). TPM 28 A - 9 Fi13 F2 53 2%, $AHLE #on|
g Zolg HolA itk T FFAEL HrkE] A £AAVIE §F AXG A=, T S
A AR ME {27 Aol E Holx] gtk 2§ Pl FrioMs TPM 54 el 10%, 58§
9%2 A4 dixTol B 5% 7 visl A4 A 1A @A A $F 25 Ff
A 4 Qo TPM H8o2 Q13 alols AR v-/]?f}?‘] gFskth o]+ Park 5 18) ©
T Z@Y 2EgANA Carbamazepine B4l W& &4 5A& ¥4 A7} vius £
Carbamazepine 28 Zx & 0 FE Vgdon 2Ax 9 ——7}9} £BA¢) £ RS ¥
24 &% TDO #AE yehWch o8y % @4% g9 714 %Z} o] A} Carbamazepine©]
sodium channel& 238t 214 # 2§59 HE £58 FAANA = TF FF FEE o
RoZ FAHH B F AU, ol TPM @?01]*1‘*:‘ rabamazepme»} g3 TDE Al¥sn

oF ¥4 Fo f9% Aols HolA @%m, ol JAHeR 7+ AN TPM H&ol $4
A FAE o713kA grte A& onldit}

o

M o Mo

—_

m & 2

rie e

5.4 &
B A7 AE &4 Aol A28 F 2B TPM ¥4 A3 B 5o g4 o3
Mo 54e AVHOR I BT A3} e 2e AFE AQh

AA, A Ag VOTE o 28 F feol

@ W G @god, dHE Ak
TPM %30 42 A% 2] Wste] JB v)x 3

3
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z2& /s 73%4]*1 AEMNE kYA Fo3 Qol& UL, ol F $49 25 WHE A7
A" Aojw F34ge] A3td AoR HrEA

EA, 28 IUE 24 243, F13 F27} TPM 5§ A3} 5§ Fo {98 20| & HolA| &Sk
t}h o]8d AFE TPM B8 A7 B8 Fo AT=e MRS} 257340 Aolrt gl AL
Z gJrrEA

A, AXE TPM 54 Fo 5718 Aoz veyn Z=e TPM 58 § Z24¢ Aoz 4
oy g9 2E BF FAHQA FY4S Bo|A &gttt =¥ ¢ £x& TPM &4 A&t
i% T #A &4 HAoH vASP ApolE HolA] &gtth ol v #AAM TPMo| w3

| 250 4&E VXA @& Aoz UrEP*E}.

A, 2+A Zapel A TPM H% ¥ 5% 34
o Fd 25 o RHEHEES F %
Atk TPM B8 9] 5 2
YEbE T

o144 Aol A AAG vhsh Zol, TPM %§43} B8 Fol 34 o] 54 =ol7} A ol

HA g ol AR Td B TPM B&o] 34 doHU EAE o7IsA FUH
T A& Yehdth TPM 5802 3 24 <o d3ta 53g 4¥343y Hid S Uy

B3z A4 o] =FoAe, A dFE APt 1 A @rIke] 48 RS 478
g Ho] okHdEez Eta g AV g W FF A7t a7 9w G2 o]
Eorg €78 oS d7ASdA HEEHA Fn) TPMS E&3te A& g0 223
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