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THABAEL A8 A7 G EAE ELdlof
e ol X&AHQl YAHPA Y ELe Tx
FFAAAN GFF dFE 9 £ g 2F
TxAAA i dgFe F2 oy d2AH
HE Fei2 veh S53A07 A g gL
A d, ARAE, 45 9 A7, HHF,
A, §F, 4739 2 2ygdzx 59 g 3
B 2 Vel (Kutt 5, 1964 5 Eisen %, 1973 ; Swiff
%%, 1981 ; Livanainen® Savolainenm 1983).

@8 1970 d ] SHEE 4F LA A AAE A
delo] T2 @ FHRAAAL] HES vinE
st HBE A ez ot £ UA HRew
3% HAGHE 2 Y (brainstem auditory evoked
potentials : ©]3} BAEPE <F3h) AAle Hzte] #
NE ZPY 5 AT I AAA Az A
g FHHAL de] o] g5 o] $trh(Starre} Achor,
1975). 37 EA Y Fr|ELo gt} 2B &
e FFAAEA FHEE T BA, dF, 473"
5L H71% FAE AR FAAAY F
7N1E-Lo] FFAAA F3) Hibo] viAe JdFE
ZA37] H3tdA &4 viEE W
BAEPH AL} o] &5 o] $to phenytoino] BAEP<]
v A& G B3 2A7F F2 Btkoh(Faingold <t
Stittsworth, 1981 ; Green & a, b, 1982 ; Hiroses,
1986 ; Lenarz %, 1987). 21} & Phenytoin ©]
ez 4% FHEA7 d AHEEe Ago) Jn
4% B4UAY AE7ZH] WE o]4 BAEP9
iz g Z+3 g7 dx 9 @E5o7} BAEPY v
A G g AT gaAo) lewh ARES
4% JAEAE B8 1HdEA 51H 2 gdes
BEAPAALE AAI8tY 3 dA 7 9459 2 A7)

2. olME - dei

WA AAe] BAE P thate] 2AR 2
skek.

HTCHA U

19851 3YHH 1991d 3¥7IA Agdistn F
AN A2 AdEo 127049 o4 44
Ag THHLE F43 §AFAA Y F8E,
HEY AAAEE ¢ B 22 AAA Ao
AE A%, 713t alcohol, barbiturate} aminogly-
cosideA %9 GEE FALL W o] 3 #al 5
BAEPH Al o] & ¥ 4 sl FAEH &
ZEAA 3 FAHFTFA FAF AL @Al
FAFTERNQ &2 R 654t 1H A
55 A 519 S ez 9

olE9 HTAHL 234 Gl 293, o}
2283 AR AN do] 378, 2HA
o) 143 gk

4% dAEAE 95 £5 4PEAdFen phe
nytoin, carbamazepine, phenobarabital ® valporic
acidel AE& % ZH7} 19 150—300mg, 300—12
00mg, 60—120mg % 500—1750mge| Att. X &7
e B 4047090l e 0|58 dRFAUA Y A
F27]7H wiel o] 1-2d, 2—-3d © 3d0]44e)
Ao & At

BAEP+= Medelec ER 94a/Sensord 771 & o] &3
of w3t o](1987)7F 71 Wy go] ¥FVF
AFE FRuAAL Ad)st FAHR(Ca)o H&EA
718 FAAFE AFR(Fo o RFHANA A=
6 & 10 click/sec 70 dBS] Al=RIES e g 744
A oA FAREL ol AHI Aol &g A
A0 508 FLT LR A} A4y A
23 HA EA3tP o] SAF UHe gao) u
Student’s t-test ¥ Chi-square testE o]&-3tt}.

* o] =ER 193¢ E AL §347Y R FANEY RAATHE o] Fo|F L.
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AGANA A 1, 1, Vo] HT AugErle
z+7} 1.6+0.1msec, 3.8+0.7msec, 5.6+0.9msecEZA]
&9 1.6, 3.8, 5.7msec} ¥ 3} F2] 3k x}o] 7}
Ao #HTE AFEIE g2E vusd &
93 Aozt YAUTHE 1).

Phenytoin@®&EF 749 Ha A € A5
71e dEzFd HF Fog 2olrh fAUTHIE 2).
Carbamazepine @55t 9] Ha A&7 o

Table 1. BAEP in epileptics and controls

Zw v adte {93 zolzt glgient I -1
BAAEI)E 27406msecEA tlETY] 2.2+0.1
msecol] ¥l f-o3tAl AFE AcH(p<0.01) (F 3).

Phenytoin® 5%}  carbamazepine 3554
w7 HE AUFEIIE MR FoF Zel7t ¢l
Ao} carbamazepinetEF 79 [ — 1 33
E7]E 27+06msec24] phenytoin® 5 F 79
2.3+0.1msecoll Hl&l el 8tA Q45 AT (p<0.01)
(B 9.

¥ phenytoin®EF £ 7 carbamazepine@d =
EorolA FAHAL E-&7|F BAEPY A

Epileptics Controls
Test Mean SD N Mean SD N Significance*
AL wave [ 1.6 0.1 102 1.6 0.1 60 NS
wave 11 3.8 0.7 102 3.8 0.2 60 NS
wave V 5.6 09 102 5.7 0.2 60 NS
IPL 1~11 2.2 04 102 2.2 0.2 60 NS
Mm~v 19 0.6 102 1.9 0.2 60 NS
I~V 4.0 0.7 102 4.1 0.2 60 NS
Al : Absolute latency(ms)
IPL : Interpeak latency(ms)
BAEP ! bran stem auditory evoked potentials
* . Student’s t-test.
Table 2. BAEP abnormalities in epileptics with phenytoin monotherapy and controls
Pheynytoin monotherapy Controls
Test Mean SD N Mean SD N Significance*
AL wave I 1.6 0.2 38 16 0.1 60 NS
wave I 39 04 38 3.8 0.2 60 NS
wave V 5.7 02 38 5.7 0.2 60 NS
IPL I~11 23 0.1 38 2.2 0.2 60 NS
m~v 1.9 0.2 38 19 0.2 60 NS
I~V 4.1 . 0.2 38 41 0.2 60 NS
Table 3. BAEP abnormalities in epileptics with phenytoin monotherapy and controls
Carbamazepine monotherapy Controls
Test Mean SD N Mean SD N Significance*
AL wave I 16 0.5 30 1.6 0.1 60 NS
wave I 36 1.0 30 3.8 0.2 60 NS
wave V 5.7 15 30 5.7 0.2 60 NS
IPL I~ 2.7 0.6 30 2.2 0.2 60 p<0.01
m~v 1.8 0.9 30 19 0.2 60 NS
[~V 41 1.0 30 41 0.2 60 NS
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Table 4. BAEP studies in epileptics with phenytoin and carbamazepine monotherapy

Pheyntoin monotherapy

Carbamazepine monotherapy

Test Mean SD N Mean SD N Significance*
AL wave [ 1.6 0.2 38 1.6 0.5 30 NS
wave II 39 04 38 3.6 1.0 30 NS
wave V 57 0.2 38 5.7 15 30 NS
IPL I~ 2.3 0.1 38 2.7 06 30 p<0.01
m~v 19 0.2 38 18 0.9 30 NS
I~V 41 0.2 38 41 0.1 30 NS

Table 5. BAEP studies in epileptics with phenytoin monotherapy and combined the;apy

Phenytoin monotherapy

Phenytoin combined therapy

Test Mean SD N Mean SD N Significance*
AL wave [ 1.6 0.2 38 1.7 0.3 24 NS
‘wave I 39 0.4 38 39 03 24 NS
wave V 5.7 0.2 38 5.6 0.7 24 NS
IPL I~11 2.3 0.1 38 2.2 0.7 24 NS
m~v 19 0.2 38 2.0 0.3 24 NS
I~V 41 0.2 38 4.0 0.2 24 NS

Table 6. Prevalence of BAEP abnormalities related to the duration of phenytoin or carbamazepine monotherapy

Years Receiving Phenytoin

Years Receiving Carbamazepine

Test 1-2(n=10) 2:3(n=12) >3(n=16) 1-2(n=12) 23(n=10) >3(n=8)
AL wave I 0 0 6%(1) 8%(1) 0 25%(2)
wave I 20%(2) 17%(2) 0 8%(1) 0 12%(1)
wave V 0 0 0 8%(1) 0 0
IPL I~11 0 0 0 0 0 0
m~v 0 0 0 0 0 0
I~V 0 0 0 0 0 0

4 gAE7) Atoldle Fo3 A fAL(F
5), phenytointt% 5o phenytoin® FF AT
AN 2 gt HE Ao @ GBFEI|AlodlE
o g o)zt YATHE 6).
o #H

AL fFHEo] 04— 1%%) ¥EFH EF d@o
2 (Shorvon, 1990) °ld #|AEL Xg8A F7T
FHEAE Bgaor dd o9 A& FF
AdA Y BLe B2 2 el
AR L] ol 4 HTGE =7 A dH o)A &
A4 AWALAE e AA 27 AA4RE 5 K

ol ATt i FEolY, FFAA A td dTF
-9 ekl A AAREAAd, AGFE, AT 2 3
A, 2y, HYFE EA, A, dF 4
B2ydx 5o ¥y veldoi(Kutt 5, 1964 ;
Eisen &, 1973 ; Swift %5, 1981 ; Livanainen® Sa-
volainen, 1983). o|% 2715 3FNE AlAlse &
ALY, AE 59 22 Y L AFE v
44 ZAY & sl vAYEFH] HAgyg o=
BAEPZ A7} 9t

BAEPE 19704 Jewett’} HxE A =
10mseco] W ol Vel 770 9] F8 8 A7) A o
1718 ol AAA ok AT T4 A
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AAA A et & FHR T G HAR
ol A de o) 45 3L ATHEE 5, 1989). A 71A
937 uf2 BAEPAIA 2t mho] AR 9o #3}
o gAEI tha olHe] Yot AR A1
e 94 4947, Allde 249 949474 ==
DERL T Az sl (39 FEEFA2
) AVae 9 B (&2
agjo g £34), A Vate A H I EE SFANTA
A HAETI B HyYew Avigel Aviste
Zzy EEdA e FzgAtd A A E T 3
1 9itH(Oh %, 1981; Epstein? Andriola 1983
3} %, 1989).

BAEP®| 78, 87 9 Ao & & + U=
YANARE AFAE, AFHE, AFEIARE,
AMANA, AANE S5 T A HadA AL,
vho], A Fo) e F 8]lo] glom o] ej7tR
JAE dFE & 4 AH(Stockard 5, 1992).

Alcohol, barbiturate & aminoglycoside 5¢] 2FA)
BAEPY 43%& Eoe 3 & 48A Jon &
ZA¥A = BAEPY] 4%& £ 4 itk Faingold$}
Stittsworth(1981), Green 5(1982b) % Lenarz %
(1987)& FA phenytoin FHA& gL
phenytoing A7)t ALE&E wio] BAEP a7k
719) F7taAE& #EE + v vk Green
T(1982b)2 HAFAAME HFAHzTA M3
28717 931 FUME e ol g & HAd2
g2 EFAME FEEHAL £ AH o] SIS 5
g3 v/t 2255 28l o9 & A
HA g HPRAE S5 oA FHEE B
a3t ¥ F(1990)& HAFAE JAH F
5348 523A %€ phenytoin@ 5 FHT S o
2.2 BAEPHALE HAASY AREE B F5%F
TN 22t 75% L 333%9] olgaAE #Es
fem I~ AF5E7Y S0 2 F4E o4
27018 ¥t 5(1992) = WA phenytoin F5
Aloll A BAEP 923 E-71 7t S/ E vk #ksd et
A 7R A8 47 @A F phenytoin®] 7] &89
2|3k BAEP o447l digt B.1(Stcokard F,
1980 ; Hirose %, 1986 ; Lenarz % ; 1987)7} 7}4%
Eagoy FNHER et AA 5ol FAUA
Zo)A] phenytoino] 7} & RAAA ] dfdtode
3l A Yo

B AFME Ut FHAAE @F BE W
FRAS L HA AT A BAEPS Hi Al &

bR 77 ARl HEe fold Afelt
gl e.u}, carbamazepine ©5F oo I~z
ZFE 717 AAHRT Y phenytoin@ = F oo Y]
& FodA F7t=101A phenytoin TEFof T2
9778717} carbamazepine TE-Foitol] H] 3|
frolstA F7HE ket Green 5(1982a)¢) A5
St AutE Q) B A F o) A 9} Zo| carbamazepine
BERATY 1 2 Huy AgFErie F4el
WA [-MARFE77E 70 e 49 494
AoA L e Y FREFAAANY F
F AAARY Feliga 44 £ Uk 2yn
phenytoin@ & %o} 7ol B8} carbamazepine @55
ool I-~MaFE7|7 fo8A F7ke Fe
SIHNANARE B ABAEIL carbamaze-
pined] oJ3|A B & RIZAEA A= AoE A
48 = glo} ¥ Aol A phenytoinT} carba-
mazepined] B-&7]7to] GFA AX)sA g0
2 B AFIAH o2 AdEy)d e vuge s o
A #tde FF F o ALUT A7 2ad
Aoz Agdd.

37 @A 9] B-87]7te] BAEPS] Hvf 2 #9713
E7le A= @ @l oy FEFsA B
T8 vt gley B dfolAe phenytoindEF
o3 carbamazepine@E R Lol A P ¥ A 9]
£.8717t5 BAEPS] AHdl 9 fFE ALl o=
Az o A AT

FE FIbA o) e ABUAE FAlA AL
Ye 5y F5Rged 9% Jsadst a4
sle] gbA] ko mro o &3] BAEP o4&
Ao Aoz @A 02w (Green T, 1982b)
A carbamazepinec]\} valproic acid®t #7 phe-
nytoing AHE-3HE 4§ 1™ A k& o] phenytoing]
HALE JAANTIL 8H Fl ¥ (free from) ) phe
nytoin F5& Z7M7BE =4 (toxicity) o} e}
ot o Burn 5, 1980 5 Brown %, 1988). &
AF = phenytointEF 472 phenytointd 3
Eogeo A zt she] dd 2 38U E 72 v
w3 B Ay 5 foF Aelg 2AqE +
glglen olglglk FAS Green 5(1982b)¢ R
ot gutd Adolet AR FAHUAESY TF, &%
9 AR 73 Fol TETe] doldt Ao A7
28 o] EAd #Adde FF F o LT A7 E
A& Rolop & Aoz ALRETH

43AA 2] ¥4Fx9 BAEPY Ad & =3
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B7] Atolol= A2 frold AadAst e A
o2 42l sich Green 5-(1982a)2 phenytoind
A= BL24E 1 - VaFEN} o S8
S HI3YA Chan F (1990)& phenytoin® 35
E7F 2448 1-VIbgEs)e 79 1 2
Ve AF B E Y AF & 3o ARFE
ool e I % I —VadgEr)e Aa3&
E $ gl w, AEFEdNE [ -IdngsE
79 AAEE Ro2 Kol YA BAEPo4
a7l E /A% AaaAr) dvtn sk
Zejy B dFdME AFTEE FASHA 25

QoE ¥ A7} 4AE WrhakrlolE ol Aol
ek s,
BANA FAEAE g o2 4

2=l BAEP] Aol ¥ H3E7) Svhe WE
Qe era 7)He B3t A3 w3 e ™
A9t Yanns (1978) 2 Green 5 (1982b)& 37
HAZF Ag 2 AL EE Do7]7) WEolgta &
Q3L Mameli 5 (1984 ; 1985) 2 Mameli$} Tolu
(1984) & X &8 %< phenytoing A7t Z&F&
woll = A4 47 A FE(vestibular neuron), 2443
(lateral reticular nucleus) 2 43 &) A8 T34
f % B¢ AA4A=s AdEo] BAEP ool
Z#YHEGa s1g.e™ Anderson®} Raines(1974) &
phenytoin®] £}-$-2 A ¥ (cochlear hair cell}2] A4
7 9] (generator potentia) E& 7HaAl#H BAEP A I
ool AoiFErle AFHL WEL FhEn &
At

ARES] AFHE E v A7) FHAAE 49
-2 # Ao A BAEPS B AHd] 2 B
AN ZTT W2eY F47 27t A
AAA 2] EL77te] mE A % ugibgEsgy
@ Walrl gle 3e2 A4 carbama-
zepine ©EFFe I —IMuzkztE 7|7} gAo)
ZTH @5FoT) v3f fo3iA 948 A=
Ve ou gAdAY EHTEY FAPATE
& nEstd & o Age A7 gaF HAog
Atg H J ok

o

_\‘_,
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2 %

ARAE L BAH FFEA T} 2ARAS )
BAAAG) WAL 9L 2A7] Fare] 37
12N D YAAAE 28 2ABA 514

g Yoz o)t W % BAEPYAIE AA8 1
B4 4Az vaste e 2o Ave <
At

A7 FRAUAE BL§ HEFA 9] BAEPH
AR B Ad B AR e Q2T v nEky

Frejgt Aozt gt

Phenytoin@=-Fof o] A & #FE7|E o
2T s feg Zelrt fisich

CarbamazepinedEF 9] [ — I 93H3HE-7)

£ =T phenytoin®EFof ol H)3) 825} A)
A= AH(p<0.0D).

Phenytoin@5F< 73 carbamazepine ™5 ¥
LolA BERA 1%71”3’% BAEPS Erf &
g7 el o = & /A7 9k
Phenytoint+= 5o i‘-dr phenytom‘% FEA T A
Ztake] Ad) g BFEIE AR {9 2olvt
ANt

ol4e] ¥ & W A FAHAEAAE B4¢
HA g A A BAEPS] Hi Ad) # dgEse
ANz vwste {28 Aolrt fidx, &
AhA S £L&7]e] wE Ho] B sE )9
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= Abstract=

Alterations of Brainstem Auditory Evoked Potentials
in Epileptics with Chronic Anticonvulsants Therapy

Hyung Lee, MD; Jeong Geun Lim, MD; Dong Kuck Lee, MD;
Sang Doe Yi, MD; Young Choon Park, MD

Department of Neurology, Keimyung University School of Medicine, Taegu, Korea

This study was performed to verify whether or not chronic anticonvulsants therapy(>12 months) is
associated with brainstem auditory pathway dysfunction in epileptics. Brainstem auditory evoked potentials
were done to 51 epileptics who had been taking long term anticonvulsants. The results were summarized

as follows.

The mean absolute and interpeak latencies were not significantly different between epileptics and controls.

The mean absolute and interpeak latencies were not significantly different between epileptics with phenytoin
monotherapy and controls.

The mean I —1II interpeak latency of carbamazepine monotherapy was significantly delayed than that
of phenytoin monotherapy or controls.

There was no significant relationship between latency of BAEP and duration of therapy with either
phenytoin or carbamazepine.

In epileptics with phenytoin combined therapy, the mean absolute and interpeak latencies were not si-
gnificantly delayed than those of phenytoin monortherapy.

Key Words: Anticonvulsants, Auditory evoked potentials



