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Quantitative Analysis of the Slow-Phase in LMLN

Keiko Matsubara, Satoshi Ishikawa and Tetsuto Yamada
Department of Ophthalmology, School of Medicine, Kitasato University

Abstract

Latent/manifest latent nystagmus (LMLN) is a jerky type of nystagmus with the fast phase
directed toward the fixating eye. A previous report described that the slow phase shows decreasing-
velocity exponentials. However, it is sometimes difficult to differentiate between pure LMLN and
latent nystagmus with congenital nystagmus. Furthermore, there has been no detailed report of
quantitative analysis of the waveform of LMLN. Therefore, in the present study 18 cases with LMLN
were clinically selected and their eye positions and/or strabismus were carefully studied. The eye
movement was recorded by a photo-electric device. The patients fixated on a small white target placed
at 0, 5, 10, and 15 degrees either from the center toward the right or toward the left in the horizontal
plane. Eye movement in each position for at least one minute’s duration was recorded on a floppy disc
after being digitized by an A/D converter. Then, the time constant of the slow phases were estimated
using the repetitive non-linear least square method by a personal computer (NEC, PC 9801). Details
of the method have been described previously. The 18 cases were first classified into three groups,
based on analysis of the slow phases ; 1. decreasing-velocity type, 2. increasing-velocity type, and 3.
combination of 1. and 2.. In group 1. esotropia or intermittent esophoria was present in all cases
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(100%) and none of them had stereopsis. In group 2 on the other hand, exophoria or intermittent
exotropia was present in 4 (51%) out of 7 cases, and 6 (96%) out of 7 cases had stereopsis. In group 3,
2 (50%) out of 4 cases had stereopsis, and 2 cases (50%) had a previous history of strabismus surgery.
Thus, the above data suggest that LMLN with increasing velocity in the slow phase was seen in
exophoria, intermittent exotropia, and orthophoria, all of which had stereopsis, while LMLN with
decreasing velocity in the slow phase was seen in cases with esotropia, none of which had having
stereopsis. The present method of analysis can be used to find out the type of strabismus and stereopsis
in LMLN. (Acta Soc Ophthalmol Jpn 94 : 1169—1176, 1990)

Key words: LN/MLN, Slow phase, Time constant, Decreasing-velocity exponential, Increasing-

velocity exponential

il

I #&

BERERIEL, ARAEE L BB 2
EHEYETAHRET, WREGRSGTShCRHZED
bh, fRERRO—HTHH L bR TV, £
DFREBEFICOVTIRCE LI TH b EF 4« fofin
H5B, Van Vliet DFEEEICL 5 DT KRT
BERDEGCHIBEVEETHD LOREYS, Dell’
Osso b o BRE - FRECcoRES 5200 Rs
AORILIERERYEC T L oMEYS, SARHO
Tr7) ATy vHBETAERE A RHERILIN
TLB99, BRERE, ot FHAECE
HIROE D Lz, EHCHEEBERDCREEED
DR FERBIRE 3R T3, —F, BRE
BEAERBRIFCHEBRTHEET S LR LTHED
S0t F HB A", Dell’Osso HOHEIT X X, B
BRI O EH 5 LBHEERE CEEREA R OE
¥EAFChHH, HEHEMEOEHEANAY T EREER
EREBE R B, T, BEOEN I ITRIRER
HORITHBEETH L LE 2bND, MRHBERCD
IR 2 FF7ET 5 manifest latent nystagmus D&%
B ERKBIREOERD B S HEHETT 5 LES
H5B, BECERBIROBHHEXBEOE VLT
F L EEFRIT 2Tl 4B, BRIER
BT B 4T L7, 1 RBABLR LY 2 v, £
ORFEHICERL, FLRBCEE LRI ET-
etz ARNDLERNBONCOTE ZIeEHET
5,

II HER LR

1. HMH®
MEIEBRBIREZEX18B L L, RlIZThER

SRR 9 B B 23R EHL4 .0 T, SBIEHRN30.08
2 51.2F#H0.51TH -, BAL (prism diopter TR
F. UTF 4 SHE#RSE (No. 1, 2, 3, 4, 5 6
7, 14, #EAIT4~404, ¥3523.64), 5H#IH 3 % (No.
9, 12, 18, R FAEIZ12~404, F15294) ARHE 4 & (No.
8, 10, 15, 16, Rl AI2~84, FH54), AR 2 H
(No. 11, 13, ##EMAEI6~84, FHT74), e LR
fir 44 (No. 3, 4, 14, 1T)THH, 5% No. 3, 4,
14, 15, 17) GHHEFROBEEL B - o, ILEBRBEEE
1 TNO test, Titmus stereo test # F\TH#EE L7z,
L RERI A AR I X b & C O IRA T B HRIR A [m 52
5 jerk type OIRIRZ £ U, SRRE i E CIRERGE
BRAETS ETBEHERCLBEYED S ER
(manifest latent nystagmus (MLN)) 7% { fFfEL
72(67%). % O¥EIGITERBRIR & OEHHLETH
3. #I7, ZKoHEBISVWTERIBIR AELR I
FIEERA L, B & 2 s EHRIRIR & 2207 S W 18EFIC
DOWTHERT - o, BECHCEHFREKD 42T
H5, 1. B X 5BREDHEIZECEERRMA R
<. 2. BEEFEHEIC jerk type TH 5, 3, BILAX
fFAELiny, 4, EREEHIEIA oL,

2. FiE

BEREFEETICTRER2TT A +% y FTHIRERN
Xh, Efx R 7Y — v EETEHEBCBEE S A,
BEA_ATHEREHFREE (Bt =27 2
HTV-C773) & H\., ®AMNL.5E, HEE260 (lux) ©
HEAHy b2 BEORAL. 8m, TFHEE240(lux]
DAZ Y —v IR L, TLTEEIEIRML
EASE, 10E, BEOVFhrOMBCES S
By P EREHR L, ZoRCBEBRICEL 51
Erx 7+ A FIHI X BIEHEEE (photo-
electric oculography : P-EOG &B) THIFE L7z, 7



ER2F12A108

£ 1 BRIRIRESE18Y O REHRHEOTSHE,

R, LA
N | & B B ¥ LN
i ) HIE AR i | SEFRE | or | rEE
il R FHRAA) | B MLN
1 |23M|0.1 0.09| 35ET - - LN A
1.2
2 9F | 1.0p 0.9 14 E(T) = - LN A
1.0
3 |11F|0.7p 0.8 40 ET) | + - LN A
1.0 12 L/R
10 R/L
4 2M (0.7 0.6 16 ET + = MLN A
1.0 6 L/R
18 R/L
5 |15M|0.4 0.2 4 ET) |- - |MLN| A
0.7
6 9F | 0.9 0.5 20 ET — - MLN| A
1.0 12 R/L
12 R/L
7 (20M]|0.6 0.2 40 ET - - MLN A
1.2 8 R/L
8 R/L
8 SM | 0.6p 0.9 2E — | 40sec | LN B
1.2
9 17F | 1.0 21.2 12 X(T) = 30sec | LN B
1.3
10 [1ITM|1.2 1.2 4 E — | 40sec | MLN B
1.2
11 |11IM|0.8 1.0p 6 X — | 120sec | MLN B
1.0
12 8F |1.0 1.0 40 X(T) — | 40sec | MLN B
1.2
13 |17F | 0.2 1.0p 8 X — | 40sec | MLN B
1.0
14 |10M|0.08 1.2 20 ET + = MLN B
1.2 6 L/R
8 R/L
15 |13F [0.1 1.0 8E + | 480sec | LN |A+B
1.2
16 |17M | 1.0 0.2p 6 E — | 40sec | MLN | A+B
1.0
17 9M 0.1 1.0 ortho =} - MLN | A+B
1.0 10 L/R
10 R/L
18 | 15M | 0.3p 0.3 35 X(T) = = MLN | A+B
0.8 R/L
R/L

ET : Esotropia E : Esophoria LN : Latent nystagmus

XT :Exotropia X : Exophoria MLN : Manifest latent nystagmus
(T) :Intermittent tropia A : Decreasing velocity
R/L: Right eye hypertropia

L/R : Left eye hypertropia

B : Increasing velocity

FEAOAE, HEYEIBMA»SERLECEH»
LiBrcroRBEIEESE LD L HICKIEL
79, P-EOG iz & h B bh -5 5212 » + A/D
AR (x4 e —2  PCN-2098) X h EAFEREH
200Hz CF o2 Afbd&h, -V FAeavia—
& — (NEC: PC-9801M) icHihiAth, 72y 4

ERIEIR O AR E B AR - HRRAD 1171
(D (ID
Decreasing velocity Increasing velocity
exponentials exponentials

(A) w NJ\I\
(B) [\ f\

A

1 EEofftHEOH
(A) BIERBshiclEl, (B) witshiclREo
B, (O HECAVLh-EROBRERS TR
A B HEHBIM ;

Fa4AZIREINL, VI VT LEREETEE
7 — & $1(3120,000 T, 10/ HYT 2, Zo
F— 2 L h UTFRTMIT 2T -7,

1) B ORER

Tey 4T A IEEEERET -2 HLRED
BHRAECOWTHET 2T o, EHPOREEOMII
ETHBW, SR TEHEHENLEL TV 2RELH
GOREEOM L, UToTEIc Lichi- THHT L1,
BEEBOHERER T -7 B L 2RI ER
BV HG, CoOFETRERO—FHrbRbEL
BB A E T o T ES, M1 XEEOK
HAEDOFZRT, B1 (1) Dell'Osso bDF »T
WA EER AT (decreasing-velocity exponentials)
OfEEHEE AL, (1D XEEHEMNE (increasing-
velocity exponentials) O fEfHE%xxrT, K1 (A) i
BlEmgE L7 2T, (B) cERLREL D i
EhiEBrrT. (OrRMB)OT — % OFHHEICHE
EhicEbALUT2HEEEErER TV ICLOTH
5, REORMAELRILT. - TREREROHER
BORBCTHLFERCER L, BREBRERALT
HHBOML, BmefTEInbIl, Oab I
EET D, 2ENEOFERRETHHELRHDD
TRER (r) o (1/2) AV, ZE—EHO
BIRTELORERICILGMTH0T, REHOH
¥z 0 2L gfiths, K2, RERCENNSE
L BRHORERS RS 5 SORBEOEAK TS
B, hiE 0 LTI & < BREREROMBED 0T



1172

Reciprocal of
time constant f——‘\
o
LY

+20 |
|
; Increasing type
5%
+10 N
\.
I’\\
0 f‘ \\\ Coanstant type
| 5
-10 N
| s
Decreasing type
-20 f\
|

2 RERVAMIEL EBHOBERN RS
5 o0fRROBAR, BHRAEREROMEN 0 O
BikE—2RaRT, EOFSYEESME, A
ODHEPEERAIB R L1,

HLEBEIEE—ERNTHL, £hiblH, +10, +
207 FIEOFF B EEEMNE! (increasing type) & L
T#HEL, AR5 EER LA (decreasing type) &
LTH Lk, FEROUEIEG, ThbbREEH
DREVHE, BIROBHRMIG 5 b LEEL M
FhoREA L, Eehler - 7R, BREROMH
BREV, TiobbREHIV/PDEVEHCIE, T320h
CHEEAHEMEREL L, BEE0Y —FREE -
kA titics,

2) BiRo G =

1. TRWET -2 pb&RAESEH 1 SO
WL, IRIE, BHOREELTAEHH0FR 22
¥, ZoROZRIEOIRIE & A D&« OFHEX G
BL, o A2RDIEE (intensity) & L7z,

3) B ERER

BAEXE IR L VEHR, EARCEThEFh 5 E
108, ISEOIRECHENERCEL, FRI-EE
MERBGER 2 FEHE L, ThEhoIRIBORKEE %R
Bz, ToE, FEETHEShICEEOSH HE
NEELTHREI RLIECSD 3> RUFEHL, &
FEEE LT,

Il # R

1. BEH

EBREREEHEOSTER YL FiciiT. K3 ig
BTk 5 IRIEEEEOBREROMH (1/7) 54
oY, FEEEFER OME, BENIRA T 0 B —

BIR&EE 9% 12%

Analysis of Slow Phase
+20~r

Increasing

+10~

Decreasing

|
3
l

#

Y5716 20 3

(1/7)

+20~7

| +

= o =)

{ l
Decreasing Increasing

|
8
R

%)

0102030

+20~[

Reciprocal of time constant

1
o
]

Increasing

|
o
l
Decreasing ;

T"‘"ﬂnﬁ s T g T T RS S
15 10 5 0 5 10
Nasal (P.P)

Eye position

B3 #ZBRLickdsRIEERHEOREROHHE 1/
) DA
(A) BRI EER DB O EHBIH 2 =T ER,
(B) B &R 2 B 188 hn B o> 5 B BE ¥ % /- FE 1,
(C) BEEHEFrEERENR ORI & EERLR
DIFHBAR O T & = THER

15 (degree)
Temporal

fRfr (P.P), filxE @l (temporal) 5 FE, 10BF, 150,
B (nasal) 5, 10F, 15ETH5. 2 CREMIZ
3R gEahi, o 0 20 s LT, 1) EEH
B BEH (A), 2) EEVBNTHER (B), 3)
HEE DN & A O S &R TRER (C) @ 300 £ A4
TR RIBROBERMECHEE L, LIFHL L 3
T5,

D) BRBROEHRHESEERLH, Thbbankk
EBEHTHNREMNIES (No. 8) 2R 3A TRT.
ZOFETORM TRERDMEE (1/7) HADED



PR 2 127108

HER AT AR L, EBRALOSMORMAEL—2.00
b —T.00/fFELT:, RBENR22HHHERLD
fEIOMEE LCHE LK, 1/ OFHEIL—6.47, BFE
201508 TH - 72,

2) WICERRIROBGHEVEEMMNE, T7bbE
DREH A H T B RENAER (No. 3) X 3B ioR
T, BEROUR IS TORMTEDE>E b HER
B R Uiz, &BRALO 54O RHEER+0.000: 5+
4.00icFELE, AL HBER 2 2H5HE L0
FHEDEL LTFHE LA, FHER+3.53, REERIT
0.280B0TH -7z, K4 iiEF (No. 11) KO
Y, RIEOSHEEEEN cH 5,

3 EdD2) AR A kizrT, B X b EER

———-b-_,-v-ff'/ A
RE o \ A AL A,
e e
LE A Vi A A
10°
e T VG —— :|
1sec

RE covered

4 EFNORREMEZTRT. EibIRCHIRE,
IR DS ER, ZERA, ERGZOBSER L%
. bR ZIEHEOES, TEEQETEOEE
AT, RANTHRAEN S h, £rE ORI
B35, EEEGEEEINE O R 2R T,

A
100
Amplitude

(dngree)&g{ ‘——'Aw

ok

R IRRO BRETE RGBT - R

1173

I & E AT LT B EERS, O &oDRMT
WA w R TSRS bR, K 3CIED 14 (No.
18) #m%7, BEKOMHE, FEMIOEN»SISEE T
VM AR L, HHl5 E b RAI15E ¥ Tk
BB LRI,

wiz, BRIBiIRO1BHA Y TR Lo SAH L  HE
A (A), EFERALH (B), EEREARH O i
FLic, PEIALEAOIRA & IAEHMBIEL S 11
e

A) EEFEAT
HERARER LTS, £TOEAIARRE
(No. 1~T)TH b, AEREE L, HHECHE
HEEORELED LRI,

B) EEEHME

WEMME LR L T4, A8 24 (No. 9,
12), ##HI 2 4 (No. 11, 13), PR 14 WNo. 14),
AFINL 2 4 (No. 8, 10), &t LM 14 (No. 14)
T, VAAEEAELTEF 68 (No. 8~13) Ici@@®bh
p 8

O HERER

EEESHAYRLI: 4512, 3o ERA 1 4 (No.
17), ##148 14 (No. 18), WAL 24 No. 15, 16)
T, 05 b 2fEF (No. 15, 17) cfBFER o ME
N bt WETOEAIE No. 15, 17& AR T
Bt TEHREEIZ4EF2HE (No. 15, 16) 23R

B C

100,
P
20 M//\ -'_.4—4—_‘//‘\\-/‘
. L 0 s i " " (0]

(Hz)

-

4 =
Fremi% - R E — P, E e
0!

-

9
Intensity 29 /\ & & a
(degHzlypy "oty \3 ,,/\.// I R P
0 " i
Sacca } ) 2
velocity R, - s R, A

(deg/sec)

y.

511 151050 5101 1105 0 5 10 5

505 0 ot
4 b e T N egree
EYE POSITION L

H5 #RfrcksdsRIEORE HE, BIRUEEMRFESEE
(A) BEHRHEP EERI B OREBIR L R TER, (B) fREHE A EEEINE o5 HBY
FoamTRER, (C) B/ EE A o e HBH L RERA B O EHBEE oML %

A RER



1174

BH bz,

wiciEHAE» A, B, C &mRT 2 1 7 2RIROIRIE,
B, X, ROEEERRESEE L & LBRED
BENEIERANT

2. BRI &

5 (ABC®D 1 BB icBiRDIENE (degree), 2
BEBECEAKE (Hz) %, #LT3EBE X (deg-Hz)
ftEc T, MR E2ET, K3 1R L@ iR
oo ABC &R o FEH & [ CEM O IFEMR LR
3. A, EERAR, B, EE#HMEY, C. ZERSH
o 3EIE, RiEOE X LEREORNEL T b b A4
TET Ui, BIROME BRI L ) F bidich- i
2, IREAEWRBONEMTE T L T, BikR0E
LREEORFIHEIh T,

3. EENERERER) R

K5 (A)BC D 4 B B izl sh i IR R E &) E %
Y. MEERIEEE (deg/sec) BFE L, HiEhILER(I A
T. BU < @O &5 o O IEEAL RO BIEE
#mrT. A, B, CEFHOEHMEEMNEISET, (A
350.6+43.9deg/sec, (B) 336.1+67.8deg/sec, (C)
359.2+92.1deg/sec T H -1z, WIEISE T, (A)
335.8+57.7deg/sec, (B) 315.1+71.5deg/sec, (C)
348.9+43.9deg/sec TH -~ 7z, EHFMEIEE:358.9+
49.3deg/sec, M#r345.5+33. 2deg/sec TH H, &H I
Mizn, MR, EEEOTRTHYEMLELLRL-
e,

Ll e b, RREHHO SR £ o RRo#HE
FoEE R ERSEE & OBREED bl
e,

IV % ¥

SEIOFEFDERL, #WFE Dell’Osso 23gh~< Ty
HEREREBERBIREOENSCE ST
. fEoT, WREIL-IBRARLTEBHOR L
T Dell’'Osso DR RIRO EHE IS5 T 2 EATH
5, i Dell'Osso (2, S RKERR AR ERAH 2 EEHEIN
He@itBiRoBHEHIEERI T chH s LEFILT
B ZOEANSEIOMBERERL S, Thbb
R RIRE A ERAEPEERLIB Tl T oftlo
A R TGN 2ED61%ICFE L, 4 2giRE
DIEHT A — A DIEFIZ W TR A 4008 LL %77 -
Twb, FORROBIRIZICE A 2T EIFEENCT -
7o, BAE BEORE L HE -, BREOSHRIC
REAND X B, BB CEERAVE & EEE#MT -

HEREE 94% 125

Classification by Del | 'Osso

nystagmus type slowphase

cN I f\
L

LN/MLN T

Mixture T[a /\

b

c

d

>>>7 =

@

[ A

6 RiR#EHRHEOEAE (Dell'Osso ©4)

DR ST BERR A o e, kb, &
RO O TRIEFAORER, EROBRRIIELfTH
hichDtELZBR3B,

Dell'Osso R MRIEZ KE < 320FIZFEL
TwaD, IHRERBR IHGERRE T8
FOREGTHS, BIREHFMHCER TS E, [EE
WA, I1SEER R, 1T pendular @ dual jerk
RHEHM L FHERIWOBM 2 RTE0OTH S,
B 61z, Dell'Osso iz t 2 ERHEOBEAK % B8 1R
T, MBS Tt oThs, MIEREEOH
e RKBRO 2573 (CN, LMLN)*HEDOR
ELRER (CLMLN) 0Bl b 5204 7 7
NM—FreaBEEihTvalla~e), Fi, [0 L
LTlad, @HREFEESMNARTLSELTW
5. Chud, HERERFATEHIEA A EE) L 3N E R
REI=Z L U ERBEIRIClTv-%, Lo L, pendular
type OREIFIEL, BEAFILRBDLIhHZ L XD
EAMERBIRTSD, T, [ ~MDrr -7k
fEfREOfic b, REMOM &, pendular type DHRHR
DR, BIEMORFE, EBEAFORFE MRiod
e oWTREAEBEERL TS, BiRAAE %
KRR L BRRIRIC AT TE LSS, [ lla, c ke
TR, I, Ila, d & e Z¥EEKRRBIR, b ikgx
R & ERBIR O S E 57 dual jerkk THE L LT



ERL 24E12H108

VB, FEEDEE I WT Dell'Osso ik T offifric &
KIBIR 2 HD80%% &, 11 oHE: A i A IE IR
15%, £ L CTHloMEOREZbLTIMCERTHS &
HELTWAD, £ & oBEIcoW T, ERIERC
FREFCBWIOTH B0, BRBIRCIZECHEE
TBH EV o T BH2NN,

Fetx, BRHOKEE» SBRRIEL 3208
(A, B, OL, BidxfT-Tahiz, 320&&EHOR
DRFERE, A, EERARE39%, B, EEMMA
39%, C. HEREGHZ2%CH -7, FH AR
WTRAEDEEAE R LI, ABHLEMD100%5 A 5
W% E TR A - Tute, B BRIES1% 23444
FLEREARETL BB ETREEX T, AE
TEHHNFEDSE < BEIZARESNE S b h, B
O LR E ORICHBY BB Z ARSI A, X
Sz, ILEREBEICOLTIL, A BHEMO100% 557
{ERBEE RO T, B BH296 % A LA B AE A SR b 72,
CHIBRITHEHEIRVWEEhirsi, Thbb, A
BLBROMTRIGREBERCE L > LEHA D
b,

Dell’'Osso D7 L7 1, I, MBEEH x5 EL
A, B, CHLOEE»{T-7. AL, RIEEHHER
HEEREACH Y, 0% CHAFRREGH LTV 0T
NTHsétELLNRAB, 2% 0, AFFITHAAYER
ffRTchh, BEORE-LI<HEESLTWS, Bl
C R A B LA ORI 2R L 7o, #EiRHE
OB CIREEEMBARLEBEX LiIclcws, L
L, TREFMCERBIRTS 37 o EXBIRD
EFRLROWBELCHTHIERELZIL W DR
IRIEIRHIzoVTE, Ta (R EE RN B o B e L
#7rL, Illb~e (% dual jerk type WA &HL T
A7 LHEOFEFIZ dual jerk type I 124 < Zbhic
mofeted, BEECHZIb~e iz Tz bic
V. BEHEORTCE C B Maictltv5, Lsl,
la DEERN 2% THEOICH L, CBHEORERIT
22%CHh, llla tT3rBHEENSTES, BEO
Dell’'Osso O#EIC & 10, WRIEIRD &R EE
AR, FREE—-FERHE LT3, CIlLEERL
RoFEESNBMO|MALRR L, 2O &3, EE—
EHTHHREE T D IEE B B o8 B 1 n Y
DHCHIcL VHEOREERLIELELZLRALE
Eb, CRIITHAWHESEL DD, BFIZOLTRE
DB T 52 ERBHTH D Dell'Osso @ I iX 77
L fels,

TR R R o0 R TR AR E B AR T - IR fil 1175

PlEo#R L b BRERAR—-ORIRTIELL 32
DTN =TT TCHE BRI EEL2 BRI, [
UHBRBIR T ARIR % & b i 5 B IRIRIE £ RE A
o BRBIRTREEARRS C &b, AIELEE
BEFORERER 5 HEEAHEE SRS, iy
EEEE AR oo IR IR I B S TR 8 (neu-
ral integrator) OEEY# 2, EEMMAORIEIE
TR ESOERVUERE, N RETH A LD LHRELHE
ELTWAD, b L, BHREFEERAR LEEREME
OREOIFHABRE LD LOTHH b, BRERC
e &b 2oLl EORR ¥ 9@ EAEE L R
i bz,

BRI ERRR, BRER lmEORAEL
7oiRIRA B 5. DellOsso X7z & 2R—BFECFh b
BHERFLTWLE, ThHbDRARDEHEHICER
HERIRE LTOEFEDRETERNETTREWERRT
VA, ERERIEOZIGBIREFOW, Bk
524, KBEEMAROEROR, mE, @il
HIZHE LHENC s hba_EThs, FREHT
(AR 2 fo s DERBIR S R v X 5, BRI
DRFEHELTCERBRELZH T A LRERTH
5, SEOMBITCLH, BRBIEC S HERBINEORE
BRSFETDHZ EXBEMLE L, BRIBECEGRE
OMMAE—TI2i, B EEHLITERE LEFRT
HI L, TOREEFICIBERO L L TR
EAEEBOPREFEIES LT3 0LELLR
/il

X
1) Sorshby A: Latent Nystagmus. Br J Ophthal-
mol 15: 1—18, 1931.
2) Dell’Osso LF, Schmidt D, Daroff RB: Latent,
manifest latent, and congenital nystagmus.
Arch Ophthalmol 97 : 1877—1885, 1979.

3) Dell’Osso LF, Traccis S, Abel LA: Strabis-
mus—A necessary condition for latent and
manifest latent nystagmus. Neuro-
ophthalmology 3: 247—257, 1983.

Van Vliet AGM: On the central mechanism
of latent nystagmus, Acta Ophthalmol 51 : 772
—781, 1973.

5 &N #, BAR % EREEBRRE B 25
453—458, 1983.

Ishikawa S: Latent nystagmus and its
etiology, In Reinecke RD (ed): In Strabismus,
Proceedings of the third meeting of the Interna-

tional Strabismological Association, Grune and
Stratton, New York, 203—214, 1979.

4

s

6



1176 AiE&EE 94% 125

7) Dell’ Osso LF: Congenital, latent and mani- Modern Medicine Jpn 12: 12—15, 1983.
fest latent nystagmus-similarities, differences 10) Dell’Osso LF, Abel LA, Daroff RB: Latent/
and relation to strabismus. Jpn J Ophthalmol Manifest latent nystagmus reversal using an
29 : 351368, 1985. ocular prosthesis. Invest Ophthalmol Vis Sci
8) WWEMA, BF—Z, BRI B <—vFre=v 28 : 1873—1876, 1987.
Ea—g—%HGRVEFERCL DREHOG 11) oA % {EEEEE (412 Ocular oscillations)
., HERSEE 92:344—350, 1988. DOFAEBE. MR 5: 384391, 1988.

D BN B A4 74—VFAy 2 TRIRE R




