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A= DBS7F e Folal ofE At s wol AR frold s
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7h HopEA A AT MPT)o A =Fel 7t =712
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eSS Aolrt dEvh

R

(1) = ="l (pitch perturbation, jitter)oll A x}o]7} =712

AT
(2) =" <l(intensity perturbation, shimmer)ol| A =}o]7} Q=712

QI(FO-Tremor Intensity Index, = FTRI<} Amplitude
Tremor Intensity Index, &, ATRI)ol|A] zte]7} =712
2. &5 T (articulatory level)ollX, &S FASAS =, DBS x4
w2 2ol & DBS S EASAES W, e gy

(diadochokinetic rate, ©]3} DDK)ell x}o]7} 1=7}?
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1. o1+ CHA
B A= DBSE AlAstd e Al&Esh mxls A 79SS Yo E o
Ao FAjo] 47, ofAdo] 3ot dE EXE 39404 73ME HFAH

o
N
)

< 54.25(x11.79) M Atk FH7IEe] W= 3delA 199024 Hd
< 549(+10.14)delek. I Al S5 HaAH EE= 3044 6242

L

o

T Al HEAE e 4286(x10.93) M0t & & AGAIZE BExE B Ao
Folzl 2002 10€ 7IEo 2 2Rl 287 =X Ht 13.57(29.29)7H €4 o]
At A #rkst FAE F YOPD(Young Onset Parkinson’s Disease)3©ll
Fale @A Al Aok @A59 % o] Hoehn & Yahr stage™e

TE I ool A3 Bzl JjQ ARE ¥ 13 )

3 I AIZI7E 404 IR AR ES VlEo R Sk
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¥ 1. I8 41

LI REE) LEVODOPA
A A" T ° por DBS F&EAl7 )
g2} o] I o & F(mg) 71
g (A A &) =+ F 39 ‘
() (FER/FEF)
YS o 60 41 19  2000.5¥ (2971€¥) 875/525
IH 47 40 7 2002.8¢€ (271€) 526/702
HK Y 73 62 11 2000.11€ (2371€) 1100/1330
M g 59 53 6 2002.1¢ (971€) 1750/2000
SB v 39 36 3 2002.2¢ (871€) 601/601 YOPD
MW o 40 30 10 2001.10€¥ (1271€) 1272/1252 YOPD
YOPD
KS o 53 38 15 2001.10¥ (127H€¥)  1030/481  thalamotomy
('97)

VERE oFEe] T

Z1 A A= Sinemet, Madopar©|t}.
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2 Qolr gt MPTY A$, ZF 22 ua)] A& w43 A7HS =Ase 3
3 AT His T3 HE MPT FX& Ttk F 4834 245 9

3, 558 +A4AEE CSL(Computerized Speech Lab, Kay Elemetrics Corp.
model# 4100)°] MDVP(Multi-Dimensional Voice Program)E Al&3te] 5KHz
o] H¥E A} F & (sampling rate)Z FA3IA T MDVPAA £4H 820E &, &
j

Welog thEAQ jitter, FEWMANCE NEZHQ shimmer, IHABHAM o7

ZeaTadA AZAol7t UdeA golrRr] 8] CSLY MSP(Motor Speech
Profile) & AF&-3le] #A3tA T MSPE F3oted +4%H 820E F, HTDDKF
ZH(Average DDK Period, ©]3} DDKavp), ¥ DDK% % (Average DDK rate, ©]
3} DDKavr), DDKTZFiE<=H 2} (Standard Deviation of DDK period, ©]3}
DDKsdp), DDKZFH o] Al 5=(Coefficient of Variation of DDK period, ©]3}
DDKcvp), DDKTF7H5%® ©](Perturbation of DDK period, ©]3} DDKjit)$} &
HE 225S FEIUS. /3t /8/,/7Y,/FE) A7 354 MSP £4

2 AR Fo 1 BFe AFHA AR S

2. T4 4

SPSS A Eil%(version 11.0)S o] &3l kBT Fx ZAdd @
MPT¢t MDVP el Uetu= 544w o], 28Jal MSP ol detv= 25/l
S bl Zpol7t A=A Lotrr] fal, vESs FAEA W sul 4=

UPDRS A< MPT ¥ jitter, shimmer, M ZJu )35 &5}
FHBAAE Lotr 7] 915 Spearman FBATE AT
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32159 UPDRS HTE

1) k&5 FASAS W, DBS X xdol| we MPT 23
oFE F¥rt Qe Aol DBS ZHo| wE MPT W3S AyE Ay,
/oV/,/0l) Bee DBS/ AE YU W z}7b 9.38(+4.25)%, 9.79(+4.10)% 0
v, DBS7} ZEFolA &S wWols 47 6.99(£3.97)%, 7.22(#426)%2 2 FS
ok SAEA 23 MPT Zol9| Apol7t FJstAl Uebstth(p<.05).

ofE vt e dElelA, DBS & wmE MPT W3ts AuE Ay,
/ot dME DBS/F AEEFY W, Wi 10.24(x421)% ¥ oW, DBS/F FEZFo

rﬂ

_

A 4o wole WA 848(x474)EEA FobHTh 1 Fole FAHOE Ho
F Ao YeEthp<0s). W, /ol/ AFTAME DBSTE AeFd o,

MPT Eoﬂﬂ% 11.02(+5.45) % & DBS7]. Xl%%O]X] %—% HHQJ qu'—ﬂL 0.42(+4.86)
Boh AJAA T, MPT zto] 7t p<.05 7]EollA SAASZ {98t RUTHIE

_16_



E 3. o4 RS BASEE ©, DBS 2do| W /ol/,/0)/ MPT ¥s} A3

oFE DBS
= b g =% = 3 3
P 2 ey H (RFAAH) S8 (AL, AYE) p-value
ON 9.38 (+4.25) 9.76 (2.98, 15.28)
/°Y/ .02
OFF OFF  6.99 (+3.97) 8.28 (1.21, 13.34)
ON 9.79 (+4.10) 11.19 (2.58, 14.69)
/°l/ .02
OFF 7.22 (+4.26) 8.82 (1.01, 12.94)
ON 1024 (+4.21) 11.14 (3.37, 15.75)
/°Y/ 04
OFF 848 (x4.74) 8.63 (2.22, 15.41)
ON
ON  11.02 (£5.45) 12.83 (2.99, 18.78)
/°l/ .06
OFF 942 (+4.86) 8.78 (1.82, 17.43)

1

o

Ne 2 F17} 91 woln, OFF: SFE a7} 98 mWe w3l
2 ON& DBS7} &E5%9 o, OFFE DBS7} AE31# S wjg 23},
P, B2, A, Adgel e x

_17_



2) DBS AAxHE FASAS W, & &l whE MPT 234

DBS7} ZE36tA] ZS uf, k&9 oo wE /o}/,/0]/ MPT W3S
duE 23, oE 'AUF ds W, /oF,/°l/ Es AZe ¥ MPT=
848(x4.74), 9.42(x48N 2 A, k& JAFUE gls W, 27| e 6.99(+3.97),
7.22(£4.26)%1 Aol s AAT. I Zol= TAXHCLE Fof 8 (p<.05) YEMS
o}

DBS7} ZE5d W, & aHoFo] wE /o}/,/o]/9] MPT zte]& H]
wajE Az, /ob/,/0l) E& EFAA oFE Ayt s u, 474 B
MPTE 10.24(+4.21), 11.02(x545)2, % &7} 1S wjo] HF 9.38(x4.25),
9.42(+4.86) BTt AYA W, 1 zto|7t BAHCE Fo3HA] LUTHE 4).

# 4. DBS AAx2AS TASIS W, oFE Aol wE /ot/,/°l/ MPT W

s} A3}
DBS oFE _ R - -
R & 4;542 o (EFAA) T (HALE, HHE)  p-value
[e]
ON 8.48 (+4.74) 8.63 (2.22, 15.41)
/o}/ .03
OFF OFF 6.9 (+3.97) 8.28 (1.21, 13.34)
ON 9.42 (+4.86) 8.78 (1.82, 17.43)
/°el/ .03
OFF 7.22 (£4.26) 8.82 (1.01, 12.94)
ON 10.24 (+4.21) 11.14 (3.37, 15.75)
/o}/ .09
OFF 9.38 (+4.25) 9.76 (2.98, 15.28)
ON
ON 11.02 (+5.45) 12.83 (2.99, 18.78)
/°l/ .09
OFF 9.79 (+4.10) 11.19 (258, 14.69)

[e]
=
P ONe ofZ2awst 9lg weln, OFF= SFEady} g e 2ok
o, S, HAag, Al dee 2

w
ot



Qe 24 A%

KR
1=

1}, 27 }x) 2] BE S

(jitter)

wy

o7 F9o3 Ao
o, DBS 25 olfo s &

N

o

(jitter) o A =

—_—

)
M

o

|24 mE &

o
=

—

Nlo
Ho

NI

T

o4 DBS7}
FA k5 o] jitter©]

3]

5

1.54(+1.48)2 A DBS7} &

JarA =

Dz

jitter$]

] 2.02(+1.73)

)

A
i

el

&)

P2 ks wWe] jitter

&5

1.86(+1.97)2 A DBS7} =

=)
TA =
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E 5 %E a9F5 5A89S W, DBS 2™ mE /o}/,/°|/ jitter W3} A}

oFE DBS o _ _
P =& ey B (FdA) SAE (FAxg, HUE)  p-value
ON 186 (+1.97) 0.83 (0.43, 5.08)
/o 74
OFF OFF 2.2 (+1.73) 1.66 (0.43, 4.68)
ON 127 (+0.61) 1.17 (0.63, 2.40)
/°1/ 24
OFF 169 (+0.92) 1.87 (0.59, 2.87)
ON 154 (+148) 0.82 (0.37, 4.50)
/°Y/ .06
OFF 222 (+1.92) 1.94 (0.30, 5.21)
ON
ON 151 (+0.81) 142 (0.25, 2.51)
/°l/ 40
OFF 1.86 (£1.06) 1.43 (0.78, 3.39)

ON< 277} 9L wo|n, OFF= ¢Eaar} ¢S w2 w3l
> ON< DBS7F &% Y wo|n], OFF= DBS7l #5384 &< ws #¢3o
A, T3, HAag, Ay a9 x
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E 6. DBS FA|Z2HE FASAS W, ke Bt W& /o}/,/ol/ jitter W3} A¥}
DBS b e s . .
Ay 2 .y o (FEHA)  FE (AL, AdE) p-value
ON 2.22 (£1.92) 1.94 (0.30, 5.21)
/o}/ 40
OFF OFF 2.02 (£1.73) 1.66 (0.43, 4.68)
ON 1.86 (+1.06) 1.43 (0.78, 3.39)
/°l/ 31
OFF 1.69 (£0.92) 1.87 (0.59, 2.87)
ON 1.54 (£1.48) 0.82 (0.37, 0.43)
/o}/ 40
OFF 1.86 (+1.97) 0.83 (0.43, 5.08)
ON
ON 1.51 (+0.81) 1.42 (0.25, 2.51)
/°l/ 24
OFF 1.27 (+0.61) 1.17 (0.63, 2.40)
! ON¢ DBS/l AE5%9 wo]™, OFFE DBS/} &5381A &L wj& 23}
2ONe FEFH/ 9L wjo]H, OFFE AEFH7 ¢S ujS T3ioh
Py, Bk, Aag, AU @9e 2

_21_



2) 701'_‘-:_%?_](Shimmer)

GEEHE FAIS A3 DBS - wWE shimmer +X& H|ln3F 2
o, kEaA} gle W, /0}/ E5o)A DBS7} & 8kAl shimmer 3|7}
4.94(+3.86) =4 DBS7} 2-§3stA @45 wje] FoFA 4.34(£342)H T SAHL
Z frostA E=UThHp<05). WY, FEAAIF S Wole DBS/F AET o
shimmer HTFX|7} 2.67(+1.43)24 DBS7F ZHgdtAl &S W HFFX
3.75(x1.79) .t} SESkAIRE 1 Apol7t FAH SR fFolstA] FUTHE 7).

DBS A& FAS A3 FEad o] mE shimmer X5 H 23
%, DBS7} #&etA s W, /o) EFAdA FERFHAVE JS W, shimmer
BT 7F 3.75(x1.79) A SFEEA/L S wo % 2] 4.31(+3.43)H.T} ot
ARk O Zpol7t AR FoetA = &strh ¥, DBS7F A wels,
/ot EgolA FEaFHIT IS w, shimmer B 5 X7} 2.69(x1.43) 2 A &
AFF Q1S WY HTFR 494(+386)H T Bgton, O Afolrp BAHoR
23 A THp<.05) (% 8).

(¢}

ih)

52
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¥ 7. F= IS FASAS W, DBS 2o we /ol/,/0l/ shimmer W3} A7}

oF & DBS o _ . - . .
P =& ey B (FdA) SAE (FAxg, HUE)  p-value
ON 4.94 (+3.86) 3.12 (1.60, 12.64)
/°Y/ .03
OFF OFF 31 (+3.42) 243 (1.23, 11.11)
ON 2.56 (+1.83) 1.96 (0.94, 6.16)
/°1/ 18
OFF 3.28 (+1.87) 2.32 (1.75, 6.62)
ON 2.69 (+1.43) 1.97 (1.69, 5.66)
/°Y/ .06
OFF 3.75 (+1.79) 3.63 (1.62, 5.70)
ON
ON 1.77 (£0.59) 1.69 (0.82, 2.52)
/°1/ 18
OFF 2.62 (+1.43) 2.31 (1.47, 5.29)

ON< 277} 9L wo|n, OFF= ¢Eaar} ¢S w2 w3l
> ON< DBS7F &% Y wo|n], OFF= DBS7l #5384 &< ws #¢3o
A, T3, HAag, Ay a9 x
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E 8. DBS AAxHS JTASHIS W, &5 & wE

/°}/,/°l/ shimmer

W3l 2y}
DBS °FE s — . .
Ay 2 Py P (FEEAA) S (HALR, HAOg)  p-value
ON 3.75 (+1.79) 3.63 (1.62, 5.70)
/°F/ 87
OFF OFF 431 (+342) 2.43 (1.23, 11.11)
ON 2.62 (+1.43) 2.31 (1.47, 5.29)
/°l/ 11
OFF 28 (£1.87) 2.32 (1.75, 6.62)
ON 2.69 (+1.43) 1.97 (1.69, 5.66)
/o}/ .03
OFF 94 (+3.86) 3.12 (1.60, 12.64)
ON
ON 1.77 (+0.59) 1.69 (0.82, 2.52)
/°l/ 24
OFF 2.56 (+1.83) 1.96 (0.94, 6.16)
1 ON& DBS7} 25% <9 uwolu, OFF= DBS/} 2531#] &S w2 w3y
2 ONL GFEEH7) Q1S o], OFF= <2 ady) ¢ gs Zag

R, B, A2, Adge 99E &
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3) X1 I(FTRI, ATRI)

oFEy Ao wE WHWMAFTRI, ATR)OIE 23 2}o]2 Hole
297 itk ey FEEHRE BASIAS W, DBS Awofie] mE
ATRICl Zpol7} A=A ok A, /o}/,/0l) B+ |4 DBS7} #5%

LR
o i, ATRI®] B 57} FAste AHEFo] FHFHJHEE 9). DBSE SAs)

THEE 10)

FTRI<] = Eads FAGAS 45ole DB/ AEFd wW(E
11), DBSE FAAE A-Fole dEZHR7L As Wl ti 2 FX7F Hast
ATHE 12)

f= Ao g#glel DBS7F FsekAl ¥S W, FA7] WH(resting
tremor)o] AeHA A HAG A YSeF A MW B, /ot/, /0l E&
T Fo A FTRI, ATRIS] FX|7} S718Heh(2 9 1,2,3,4).
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oFE DBS ] ]
P =& ey B (FdA) SAE (FAxg, HUE)  p-value
ON  3.69 (+1.24) 3.37 (1.88, 5.23)
/°t 13
OFF OFF 629 (+4.17) 485 (2.57, 12.41)
ON 47 (+2.10) 1.86 (0.62, 6.58)
/°l/ 87
OFF 411 (+4.98) 2.53 (0.00, 12.36)
ON 261 (+1.24) 2.81 (0.99, 4.26)
/°t 13
OFF 618 (+6.10) 4.83 (0.93, 18.21)
ON
ON 13 (£2.03) 1.47 (0.00, 5.20)
/°l/ 31
OFF 5.77 (+6.19) 2.69 (0.56, 18.16)

ON< 277} 9L wo|n, OFF= ¢Eaar} ¢S w2 w3l
> ON< DBS7F &% Y wo|n], OFF= DBS7l #5384 &< ws #¢3o
A, T3, HAag, Ay a9 x
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# 10. DBS FA xS SASNS W, iyl ©E /ol/,/°l/ ATRI ¥3} 23}

DBS =
g BF g BT EERA) EHE @@ Add) pvalue
ON 6.18 (+6.10) 4.83 (0.93, 18.21)
/oY 74
OFF OFF 6.29 (+4.17) 4.85 (2.57, 12.41)
ON 77 (£6.19) 2.69 (0.62, 6.58)
/°1/ 18
OFF 411 (+4.98) 2.53 (0.00, 12.36)
ON 2,61 (+1.24) 2.81 (0.99, 4.26)
/ot 13
OFF 3.69 (£1.24) 3.37 (1.88, 5.23)
ON
ON 13 (£2.03) 1.47 (0.00, 5.20)
/°1/ 31
OFF 2.47 (£2.10) 1.86 (0.62, 6.58)

'ONe oFEaFH7}F IS wo|n, OFF= FEaH/ Q1S s e
> ON< DBS7F &% Y wo|n], OFF= DBS7l #5384 &< ws #¢3o
Py, %, Aa, Auge oy
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oF 2 DBS o _ _
P =& ey B (FdA) SAE (FAxg, HUE)  p-value
ON 065 (+0.53) 0.38 (0.21, 1.45)
/°Y/ .09
OFF OFF 080 (+0.52) 0.65 (0.21, 1.51)
ON 053 (+0.35) 0.39 (0.08, 1.17)
/°1/ 40
OFF  0.65 (+0.36) 0.58 (0.17, 1.22)
ON 044 (£0.18) 0.42 (0.21, 0.74)
/°V/ 13
OFF 075 (+0.61) 0.61 (0.29, 2.09)
ON
ON 029 (+0.20) 0.21 (015, 0.72)
/°l/ 20
OFF 0.56 (x0.50) 0.34 (0.17, 1.63)

' ON2 FEE 7} S wWolH, OFFe Eavrrs} §ls e L3t
2 ON2 DBS/} A5 %9 wo]™, OFF= DBS/F A%53}2 &S w& waic)

YW, B, Ay, A 99le %
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# 12. DBS FA2Ee TASAS W, =&l ©E /ol/,/°l/ FIRI ¥3} 23

DBS =
g BF g BT EERA) EHE @@ Add) pvalue
ON 0.75 (+0.61) 0.61 (0.29, 2.09)
/°Y/ 0.87
OFF OFF 0.80 (£0.52) 0.65 (0.21, 1.51)
ON 0.56 (+0.50) 0.34 (0.17, 1.63)
/°l/ 0.35
OFF 0.65 (+0.36) 0.58 (0.17, 1.22)
ON 0.44 (£0.18) 0.42 (0.21, 0.74)
/°Y/ 0.25
OFF 0.65 (+0.53) 0.38 (0.21, 1.45)
ON
ON 0.29 (+0.20) 0.21 (0.15, 0.72)
/°l/ 0.06
OFF 0.53 (+0.35) 0.39 (0.08, 1.17)

PONe EAFHI} IS wo|n, OFFs FEEH}/ QIS WS 3o
2 ON2 DBS/} A5 %9 wo]™, OFF= DBS/F A%53}2 &S w& waic)
Py, 3k, Axg, A @9 %2
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2% 1. 87 YS9 /ol /o)) meolN SFEEFIL 9L W, DBS AN zAo]

YS /ol =20llM et= 52 g1 o, DBS &t

O DBS OFF
W DBS ON

FTRI ATRI

% ©

YS /0l/ 2S0llM k=252 @12 o, DBS &=

O DBS OFF
W DBS ON

FTRI ATRI
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29 2. 85 YS9 o}/, /0l oM FBEIIL 9IS uw, DBS Xz ol
e 217893

YS /ot BSolM =&t AS W, DBS &t

20

15

10 O DBS OFF
B DBS ON

@]

0
S FTRI ATRI
YS /0l/ ZS0llM k=52 AS W, DBS E2t
20
15
10 O DBS OFF
H DBS ON

@]

% O

FTRI ATRI
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aY 3. B4 MWe] /ob/,/0]/ BgolN SFEETI} ¢l ul, DBS AN el
e Adas

MW /o}/ ZZollM k=52t glS ulf, DBS &=t
20
15
10 O DBS OFF
B DBS ON
5
0
R FTRI ATRI
MW /ol 2Z0llM 2t= &2t g12 mf, DBS &t
20
15
10 O DBS OFF
H DBS ON
5
0
R FTRI ATRI
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a9 4 32 MWE] /ol/,/0]/ EEolM f=astrt sl& o, DBS AA =4
o st

MW /ot/ 2SollM 2t=251 /2 o, DBS &2t

O DBS OFF
W DBS ON

0
R FTRI ATRI
MW /ol/ 2SollM k=251t /2 o, DBS &2t
20
15
10 O DBS OFF
H DBS ON
5
0
® FTRI ATRI
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k2 &7} gl A8l DBSE 2™IYL W), FE T} A 4
5

o3 Wge UEhA stk

UPDRS®} A FFol A MPT, jitter, shimmer, AWM, ZSFF
ZFuUEEEE T HAH FHHAE A4HE 23, UPDRS H 9k &4

Ao g fFolg FHABAE Hole ¥l BFHA LAskth

>
rr

M

—

& APl 7N @459 orFd FAEH wE UPDRS HHsts
Ao, 8 a7 gl W, DBS7F AEdE Ao, AEeA ¥ o
Ht UPDRS Ha7b SAHSR FojshAl Solde= Ao= vehdown
(p=018), FEEA7} 9l& o EF, DBS7L Asste 497t 28A B2 B¢
Hth UPDRS H57F BAAH 2 fFor|siAl Wakth(p=.018).

DBS7} #&stA & w, o= &ztel wet UPDRS 4ol Aol A
dob A3, DBS7F #EskA ¥e B¥e F=s Foldl= UPDRS 47t
FAHCR FolatA SolAA @kok(p=.091), DBS7} &% T wels, oF

o #&st& W UPDRS A7k SAAHCRE fojspAl dopdes A <&
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X
W

ol 1 ko] T 984(+565)mgL.

k<3
T

2~
T

7

1022(+417)mg?) RS2 Yepton}

o] =7 UPDRS &%

=
=

13. &=}

X

DBS-OFF
1}

DBS-ON
=

DBS-OFF
-

DBS-ON
=

|

N X

7

54

35

82

47

YS

25

21

43

32

IH

36

19

25

19

HK

15

13

70

42

M

32

22

40

31

SB

42

51

MW

42

30

45

30

KS
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B FHYS Fohny] 93 BLARBABAY Ao, BAES
& f2ENTL e AP fle A 2FNA, DBS7F AEshA & el
Hlgte] Agste Aol X1 MPT 398 Bk o] dd= DBS &
& e 2689 BRlE FAES g ATE Gentil 5(2001)79] =
o} pEAo R AX3ta vk Gentil F(2001) FEas}t 91& o,

Fol W /ob/,/0l/ F R& MPT Wshe deolrgiedl, DBS/F %
d @ /ob/e MPT7F Zejglovt /ol/ Rse MPTel= Aol7h §l= 2l

i
i) m%

g
9

B

of
oy

S, SRR 9 wol DBS AFoiRe] e 59y mams ARd
FolA FolE 7} gtk B AT ARt FEENIF UL W, DBS
7} &% F9 ol DBS/H AFeA 2 wol o] Jo}/e MPT 44
o] @xa BolF:, /ol/e] MPTE EAHCE folsirt AT Lol
A Aox BAFAT wep o)/ MPTIIAE #74 4F 277} Sojdt

W, /ol BE&F 2ol DBS7F e d W, FAHCE fod AHE VU
+ s Aol
DBS®] #rgofFE A= W, 5, DBS7 Ahs S W £= A

P o] oJGA zol7t Y=AE Go

ol A DBS7} 2EskA ¢kg i, /ol/,/°l/

- EFA BAHCR fFosiA GFEEAVE e AT, DBS7F A5 FY

de FEEAV FYstA &t wepx] AARE aofd] BY, FEAE

d#gle]l DBS7F MPTell wXl& 3ol F=eH oy DBS7E Zs3dtal A
4

%t Ardde d=a7 e AFelw 11 MPT 35S Bl Ao = U

e

ﬁ
riz
o
09:,"
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23
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1S uj, DBS ZHEo]

=7 89 A
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= g oY UPDRS

J
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NAA Ao FReAol

bt

5

o A%, Ao} A Bt
Aos FeiA Ao vl %
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A
601:

=

o] 4 %] (aerodynamic energy)

dsaou

= 2945 FA
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it =3k DBS7F A%
O
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-
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g
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(phonatory stability)
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°
pal

o

[e)

DBS7} 2%
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3
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MPTE 3}

of wet 254 4t 7FFHA
Ebtoh Y whel

(airflow)7} ool M EQ5=
7Fell

% 7l (intervention) 7} 2

o)

)
—_
file)

B
N~

o
0

Bo

o

nH

AN

el

Jo

Jo

DBS7} 455 T

=
v

W Aoz v

_37_



Ee oy 7HA WRIE F, SERIISEE jitterdt FEWRICZAE
shimmer7} AZ14A2](rough voice)?} H4147](hoarse voice)®] +4dS &
Hog RHAFHTH FLol Wy ZHUS hud £ g JPAT
of ZA3t o] F WIS FASE BAFAH
dgrzow A& FAS9] AF, FF ANk EkPAo R s A4T
of Hl&} jitters} shimmer’} E5F F7lete Aoz deiA ok oFE3 DBS
FA - whet jitterot shimmer®] W3S 243 B AT thFabA] e
U, 564 @3S e s A ATE AAE Hoffman-Rudy(2001)) =%l
m2d, SEa 77t i DBS7F A Fd W jitter®t shimmer X7} 74 =
A Zardgoen, Eanrst ¢l DB/ A5 wr a1 ggow & i
2 B RoT HI3YT B =ELS Hoffman-Rudy(2001)°Ve] 3o}
SAACE FostA = ako oFE
a7t AE ek s W BT, DBS/F AT d W 2 AV fAste B
73, FEast 99L& W DBS/E FEsA 238 1
427} Z7}8ke] Hoffman- Rudy(2001)61«] E Aozt dE RAoZ JE
$ou, FEaAst s welle DBS/F FAEstAt BAHoE foetA 1
27F wolx AgAFot dAste AFS HA
DBS Zts< FAISAS W, F=a el wE jitters}t shimmer®] ¥ 3}o]
3 A7 £ FotE F oY, dnkFow HEEw aid wE
& A5 jitters} shimmer®] ®sto] #3 A7 23+ v 2o 341
AAES dFoz FEAIAY ME jitter?} shimmer®] WSS AHE
T Ao wE W, Sanabria 5(2001)7¢] =FA GFEEFHI} QS Wt S
wjoll ®I&} jitter?t shimmer®] X7} $kth HEF Gallena 5(2001)7V9] A7

o
M
Y
[o
fu
e
R
ro
v
AN
- E
o
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o
“
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l‘l>
ra

==
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A oE AVt FFIHF EFd IFS Fo AW U (vocal fold
tension) P 72| (stiffness)S 7HAAIZITHAL K 313} T

B ool Ang Avnw, gl dehd fEED} B dgd 3
o}

;
fatl

= ¢ F 3tk =, jitter

% DBS &S FASAS W, dEEZAVL AL #Wet s wol WE
jitter W3} FAjol= LG FEFGol ATk Shimmere] 73-5-ol= DBS7} 2
F e w, dgbdog O FA7F dolA= 7
SAACE Fo7 AolE HolA RIoy, DBS7F A5 T
ol FEFH7 AS W, shimmer FX7F EAFCE FostA #Histe
Aoz yeiutth. wepd 2 Aol Jrhe #Ase A5 F=agnteze
=44 o] F FFE VIl e, kERAVE A DBSTF AF
T Woll= FovleA 4" sdESs & 5 3

w425 H7bsk=d 3ol e

=3 (vocal tremor)el] TIA=
(FTRD)T} 7%= 1%jt‘1°1(ATRI) FHo= AWRYTH DBS Ao B 7
& AAEY SAXNA B3 ATEL AW HW, Carpenter 5(1998)2] AT
g} Jamal 5(1999)79] ATelN FEAHOR DBS/F AFFd W FARH]
Hadte Ao2 Yeh o, Dromey 5(2000)79] 7ol M= DBS9 HE &
Fo] mE FANA WAEANA Fov A7 YEYA Fdn O owE
A B, Carpenter 5(1998)*¢] Ao e &AL F24(chief complaints)
Z DBS %% T FATS tFOR d9on, Jamal 5(1999)7e) ATl
ME ES SRR olyg} AMA] e wERlHe] FukE xS o

of
ofs
2
&2
o
-
=2
rr
2
il
_\":l,
N

o

o2 &9tk ¥ Dromey 5(2000)¥¢] AFolXE Mol Hole ApEul
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&2k YSe| 7%l
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Abstract

Effects of Subthalamic Nucleus Stimulation and dopaminergic
drugs on the phonation and articulation of the patients

with Parkinson’s disease.

Ji Eun Seong

Graduate Program in Speech Pathology, Yonsei University

(Directed by Professor Hyang Hee Kim)

Parkinson’s disease can result in hypokinetic dysarthria in which speech
impairments of the patients are involved in any or all of the respiratory,
phonatory, resonatory and articulatory levels. Their characteristics are most

evident in voice, articulation and prosody including speech rate.

The purpose of this study is to investigate the effects of the subthalamic
nucleus stimulation and dopaminergic drugs on the speech of the patients
with Parkinson’s disease. Speech assessments were performed under four
conditions (I; medication-off, stimulation-on, I[I; medication-off, stimulation-off,
II; medication-on, stimulation-on, [V; medication-on, stimulation-off). The

results were as follows:

1. At the phonatory level, the maximum phonation time of the /a/ and

/i/ vowel prolongation was significantly longer under the conditions with
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stimulation or with medication.

2. Among the data of the  acoustic analysis,  amplitude
perturbation(shimmer)  decreased significantly —under the condition I
(medication-on, stimulation-on), comparing with the condition IV(medication-on,
stimulation-off). However, pitch perturbation(jitter) and tremor index did not
change consistently under four conditions, but two patients with severe resting

tremor showed decreased tremor index upon stimulation.

3. At the articulatory level, no significant changes were found in the

diadochokinetic rate under any conditions.

According to the results of this study, the patients benefited from STN
stimulation and medication in vowel prolongation task at the phonatory level.
Among the variables of the acoustic analysis, shimmer decreased significantly
under stimulation-on and medication-on conditions. At the articulatory level,
no difference was noted in the diadochokinetic rate. This study was not
designed on the basis of the speech impairments, moreover none of the
patients showed rapid speech rate. Therefore, further study including patients
with primarily articulatory impairments is needed to reveal any core

articulatory characteristics of patients with Parkinson’s disease.

Key Words : Parkinson’s disease, hypokinetic dysarthria, STN(subthalmic

nucleus) stimulation, dopminergic effect, phonatory and articulatory level
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