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~—Abstract—

OBJECTIVE : We investigated the relationship between the severity of the
disease and the ity of some ocular in parkinson’s disease.
BACKGROUND : Disorders of eye movements have been described in diseases of
the basal ganglia for over a century and ocular motor deficits of the saccadic
and pursuit system have been reported in parkinsonian patients, METHOD : We
studied the electro-oculography of the eye tracking and saccadic movement in
26 patients (11 males, 15 females) with Parkinson’s disease. The severity of the
disease was divided into two groups by Hoehn & Yahr(H-Y) staging; H-Y stage
1, 2(group A) and H-Y stage 3, 4 (Group B). Some patients antiparkinsonian
drugs of T-dopa, dopamine agonist and anticholinergics. RESULT : The velocity
of smooth pursuit and the velocity and latency of saccade were calculated and
compared between two groups. Fye tracking test revealed decreased pursuit
velocity leading to catch-up saccades, but normal phase relationship between
eye and target movement, while saccadic eye movement had increased latency.
These results showed more profound severity in more advanced stages of the
disease. CONCLUSION : We suggest that ocular movement be often chosen as a
simple but relevant example of general motor function, as well as criteria for
staging of Parkinson’s disease and basal ganglia play significant role in ocular
‘movement.
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&A1Y (PD-Parkinson’s disease) & =54
(substantia nigra) o} Z9TAAZe] WAl <
& nigro-striatal Z2e] =39 FRE Yow
ste Agez, F F4L A4 (tremor), B
(rigidity), &% @ (bradykinesia) 3 A4 ¥
b4 (postural instability) So1m, 7% Ao
&3 Ee Aes deix gl sl #x
o4 &%4 (saccade) # 4% FA4 (smooth
pursuit) FFEFY ol eln] o F Rn®
=} gl (Corin §, 1972i DeJong ¥, 1971), °l
F ALAA @77} o] felgen (White §,
1983; Warabi %, 1986), HZ =3 AFSE o]
2@ LT oY £8& #FE F(0. Rascol
5, 1989 LFET CNE WAEH W F8F
4 7 e AL AR FTeEs 3
27} 9% HEAR, EF 7IAHe] 5 AT
Bl F49 qTE Ioe o] FBAR, oy
Fuelde old 2 A7 AR Fejelnt.
2 el A7) T EEAAl E 93E A
TRF, 1992 B =23} I L w2 A
T S NG A7) AT AN 9AH #
SARF, 1999 RF AT Bt Qo) fA
oka) 83 Age W7 AT 5 BAE A8 o
= glsich

oldl & AREL 2% FNE F TH2= e
HAEH PelM, FFEFAE FARE Gol7h ek
@ oz dqadaM dFEE P e
el F3% (severity) b8l A 1 FedE
AASRAL & ATE AR

AT
1. eipok

B ATE 199169%E 1994977 SRIE S
Hel Fololad ARAE BED BAF A=A
Sz W, 93¢ ¥ T2 (parkinson’s disease
plus) 223 H1E 34 9o 249 deg
AY, HAFE &Pl ¥R FREGAA
IPDel #FHA @& o2 P28 B FAE A
A%, WA Ho AL 2599 FAF O
Aoz Agagen], 94 o FAEE modified
Hoehn and Yahr(H&Y) staging (Montgo-
merys, 1985)% H3te] H&Y stage I, Iie
Aol A% Fo2, HY stage I, IVE BT
A 2oz TG AAReR It 109
A7k 15919 0m BFE AFL 608449, A
TE A 69 AR 950 F 15BoR BF AY
& 60.604°193, BEE @A 49 iz} eHor
% 10%e1gem, B 92 612049} T
el A% g PR Alelele fodd Aot gt
(Table 1.). 4% @4eA L-dopa, =39l 2
A oz FFBA 5o & FEE FAY
EE UL FAFolgen staginge A7) 47
TF A A ABAH AAE JEeE S
o

2. o7ty

Ak o148 7171 LRAE Sau-ei Electro-
nystagmography 1B21& AM&2lln, & eietzh
A lem 9134 89 @ A& Sl A G
wzre] AsiAe] 98 BAgske g des,

oy

Table omparison of Age and Sex between Group A and Group B

Group A (mild) Group B (advanced) Group A+B
Age 60.60=7.66" 61.20+7.22 60.84+7.34
Sex Male 6 Male 4 Male 10
Female 9 Female 6 Female 15

No 15 10 25

* mean value = standard deviation
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Table 2, Comparison of Electro-oculographic Data between Group A and Group B
=== OMPAren o Blechiooculographic Data between Group A and Group B

Group A Group B
Saccades
Latency (ms) 177+57.7° 243+62.2°
Pealk velocity (deg/sec) 183,2+26.12 182.4210,64"
Pursuit
Velocity (deg/sec) 18.55213.01 13,37+ 2,45

* mean value£SD

“no significant difference, ***p(0.05
&Y ATEF A 98 F24 d7eE A
& APk VLY ATETF AN D3}
AR AE 60cmolHn EXE DR
FE AWM FHo A% 42 100NN L
48Pl (non-random) Vekkom], 3¢ 2+ AHelx
L5233k BANAR, ol A 5)7Ae] vey
LFEFS Whewhe] A)2H3t(saccade latency)
A $EE AR FHY ITEF AN
= AR A2AAe Ade 60emelfx FAL A
B 2 A7 15 -l $8 A% A £ (hor-
izontal linear point movement)22 &Xgle
B, ol 9% $24 ATFe £58 Fn €
cht FEYA E4¢ FHserle dead 2
Ab ke 102089 2H ANse] Eeo] A7
e 23E i d9sel, 1 FRes AN
o2 FAA 42E 95y GTEE FE7))
Al £, 9T 99 7 A 450} 9
# $= 7} A3k SAS window version 6.08
& o1gde MRFA fol4 @A Wilcoxon
Score2 Kruska-Wallis Test(Chi-Square
Approximation) & 2§47 ¥@sgch

oTEn

@Y A7EF A E A9 £ AT
A 183.2+26.2 deg/sec, BEoIAE 182.4+
10.64 deg/seco® FAGWT Aol F Holx] st
A, ARl AFE 177+57.7 msec, BT
2 243+62.2 msecE FRE Aol& B &
A o) Age] nzt BEY ATEE WE SE A
A9 FEE JAE RE AL F A
(Table 2).

44 ATEE AT vad 214 A7
ske] $1%4 @7 (phase relationship)= Ao
FASReY, AR, BE EFolM F=A 23
GFEEL B AP AL FHIA R,
1AL BT EAL Pl §AAI] A8
catch-up ¥4 &% Yeldn, #44 ITeE
£57F AZelM 18.55+13.01 deg/sec, BFelA
€ 13.3722.45 deg/secZ vIgA § zhaso]
23, BEoIA catch-up 94 $FE o Fis
A BFHC] AN P9t FAY 7T
el A=t M2 ABYe] gle Aoz IR
THTable 2).

I @

ATFEES FALT A7 Pool §ANA =AY
9 53¢ AR FrIge Ro2 ATE olF
A Bte quE Be, 2 FRel: 4% FH4
(Smooth pursuit), @44 (Saccade), A14°154
¥4} (Optokinetic, 18 OKR), HHtuka}
(Vestibulo-ocular reflex, °|3 VOR)$} %2
(Vergence) 4F-E5E & + k. o9& 7
TE YA AAEFIAE PY AR A
NE Aoz 4AGelAn, §3] $530E F 3
Aoz e FAeNy 8R40 GTEFAE fAF
@ Felv} e Aoz 43¢ 4 9

19724 Corin o 943} Hgo2 IEy ol
el FFEE ojde] FHoE ATH oF o
2 Aol s3] $dE BaES siged, 94 ¢
4 GFEEE AwEE, 1 AW oA
AR=r}t 2d 34 22 (hypometry) 7h vier
e e 9 9%k 22 (Deong T, 19715
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Fig. 1. Higher Control of Saccadic Eye Movement

Shibasaki %, 1979; Shimizu ¥, 1981; White
%, 1983; Gibson &, 1987)°ld, @34 A7&
T S=v FPe §A900e 23 (Delong
and Melvill, 1971;Shimizu %, 1981 ; Bron-
stain and Kennard, 1985; Gibson ¥, 1987)
Z&¥rhe 23 (Shibasaki §, 1979; White 5,
1983)7F glol a3 =7 chelsich 19874
Gibsons& AL22 AZY FWEKY (hemi-
parkinsonism) @244 @44 EFe] WMoY
2% Budtan, =al AAe] os olHg oy
Aehel Ro] FalEA ol dFEFAAL] =5t
% 21733 (dopaminergic innervation)& ¥4
dgou, WA AR F9 3] vehke o
2 @54 Tt Rl 289 =aeA
Aol 93] o) At Yol TAHe HaE
31t (Corin &, 1972; O. Rascol ¥, 1989;
Vermersch ¥, 1994). @44 47-&%0| 9
A, 27 A9gE, 293 493es =
Fgstel] ke FATC) A ATNA, 53 5
A DA gl FPHeIAT Yet(Schiller F,

19795 Goldberg and Brushnell, 1981;
Shimizu %, 1993). @44 ¢FEFAM AFE
72539 (frontal eye field, I3 FEF)<] 3
28 €& 2 351 (Schiller ¥, 1979;Gol-
dberg and Bushnell, 1981} ©]3o] =a%A 4
Z¥EE B2 9lon(Coldberg 5, 1981), B
ohje}, substantia nigra pars reticulata(cl3},
SNpE @44 I7FEEIM FEFS $49 F5
€ %3A 1~?|(parieto -occipital junction area) &
A Az BE F%T (superior colliculus) & 9
Az, FRF7 D54 dTEE 2FHY=E
SNrE Ak qRE B SKeq BelAe &
&4 ATEE BWNAE BFTY WPem 47
St Alexander %, 1988) (Fig. 1. 23). <18
T AL BT Afoz 9o APEAFAA
2719 TEF Fel7h vdehbe AMx @ 71
3ith(Kennard and Lueck, 1988). =& 94
AFEFAN 2= £F 99 (supplementary
motor area, °l3 SMA)°l &%) A& &4
FPsted 328 qBE 3, JRe AN
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FE AE B8 A4 REE st go] 71Ade]
FHAY &3 2@ SMA 7159 oles s
SN BEY dFEFRNE 49T & 9]
AH(Marsden CD, 1982; Schultz W, 1984;
Vermersch A1 %, 1994). & A7 Aoz
seAgel Aol bk iy dFEF FH
717F AejAEe My et A& Byont
B dPERME gl Ael§ MelA) &
ok, AAvzFTe vart Bestet 4o
% 324 AR YolNE I AR 7140]
B wRled gakel 244 dFese Ad
& e Y Gofdl dtede oAl 9
£7€ BejF3 gleit(Shibasaki §, 1979
White &, 1983), oI s)3-38 2ol 23} 34
4 el delubeal, olle] mauAe) 9
stoll QEAE FEa WeiAA @ger. w=opEA
AAE AR Aol GAY, Hols 4843k o4 o]
AE HE HEE FUY IESAPEAAN N8
A ARF FAY FTEE 9 AI4E R
StelA e o)& Beln ek (Shibasaki %,
1979;James A Sharpe %, 1987;0 Rascol ,
1989). FA4 pFe HRay st 44
WAL efgka e AN WEjal o) ejatl FA
9 249 89 (flocculus) o] F44 -]
A F8E & grhe Zelv, olite] EwlA
ABREE ghe Ao el Py Aol v
=shlAl G haloperidole] #geleld 3
A4 TEE AolE EUrke Bi(Ando K
%, 1986) st L-dopa AH§ ¥l FA4 ATEF
A A%/t 2AHUHe W (Hotson F, 1986
Gibson §, 1987) %22 Ro} EvjvlA AARE
& 293 Axsia glem, & A7 ARNE W}
o Ageluet 344 FTFEETF O Badhe A
& WSt o)) mainle APe wASE
22 #3 47} Ak

Bronstein® Kennard& ©)A9] w2145l
oM dFEEFS] ATAN} o] HAW o]
FE AR GFT e FAE AT B2
& aFdges Y A, €A% WY FEE 2
eehA osiel 4, AR aFU e 7Y
F Ak A% aein deheRd ARE B
sh A F& ANSAL, olAF eRE Hadtd

Rascol 5 (1989) & 45%9) 3148 B sk
o B8, 244, AA1FAN OKN), aen
VOR#} VOR Al thet A7& Agsigich. a4
T A, @ AFEFIN ZRE "elAm,
AF, Ad4w J2lm JREst S Bl
A BF ool FAY QFEFIAE Ay
F57} Bawel FEYX R catch up FE4
AFEEF 2AE BY@, T OKRY Ho) SEg}
#WE &= 283 VOR oAl o s geln
FAYA Fasle] sle A& VAR oG
oPgado] MAENY ATl HE oA %
WA Vet saslsich WR okl Lo
DOPA AH-F @44 59 %9 30¢ #3s)
A3 BEY AN B4y FT-EF 7
B9 FAYLTEFY SEIh SFF AzelA
Aolzk lnkn BwmEEA, 9F AFEFANN =
WA 2Ae] & AN AAA e
ae] WE FHEe APEF o] Fe] wo] He
©]f+ Bronstein® Kennard 9| A2@ |49
AE ¢TEF FPHPE BUW Rt WRH
2, olel AL viAE ARGl R, 1
71380 Bas] WeiAA dskvhe A& & 5 3l
o SR AFe) $63 £F FURYL sensory
reception — recognition — central processing
— moteor programming — commands — mo-
tor output® 8ok 4 gler GTEEE FAE
A2E Azke Aew FelA YAT Aol F 9
H3eie, olF o W PelRE PEFol
olgo] WAT 4 glol, Felgeld ¥FY, AA%
#, AR 7%, A HY o o8 a2
EF 32j8) ok ¥} (Yamagisawa §, 1993).

& ERANE AREE B4 dzeae vue
AR HAGAT A FTEEA QA
FRAeIe A B A o) VY ATE
B AN\ &%, gelm AN ATEFY &
S v, A% el Ag o) g A&
F golZt e vehdE gk

olell r-gFol SN £571% WIE
28 93 staging®l 71ES8 AHESold 4 9
27 (0, Rascol ¥, 1989) ] 714 o] h7-&-%
o] fuigle g sta cke A& ANt
@eh(Wurtz RH, Hikosaka O, 1986).
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E =RelA ddsA 28 BAReRE Yol
e TR AE20e] vasg VORS VOR o
Aol @, WEY AN MRy, ¢
S FAle) ALGHT7 L-DOPA AHEAT A
Fol vlaEs A RPce A& 8 gen o
9 the SREFANS ATEE Beg e 4
Zrjelan, PF AdF-EHe SR, 473 A7)
AR EA vl AeAPeAe) GTEE
Ahe 7)ol diE WA Aol UE AR 7)
s 2ok
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