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Ocular manifestations of childhood leukemia

Kishiko Ohkoshi
Department of Ophthalmology, St. Luke’s International Hospital
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Abstract

From January. 1972 to June 1987, 178 children with leukemia were admitted to St. Luke’s
International Hospital and Juntendo University Hospital. Seventy eight cases were referred by
pediatricians to the Ophthalmology Departments for the evaluation of ocular abnormalities. We
detected 49 cases with ocular abnormalities associated with leukemia and classified these cases into
four types as follows: Type 1. Leukemic cell infiltration of ocular tissues in 13 cases ; optic nerve (5
cases), uveal tissue (4 cases), retina (2 cases) and orbit (3 cases). Type II. Ophthalmopathy due to
hemorrhagic diatheses and related symptoms in 19 cases; retinal hemorrhage (17 cases), subconjun-
ctival hemorrhage (2 cases). Type III. Ocular signs of central nervous system leukemia in 15 cases ;
papilledema (3 cases), ophthalmoplegia and facial nerve palsy (14 cases). Type IV. Other diseases
related with leukemia in 20 cases ; infection (6 cases), side effects of chemotherapy (14 cases). In five
cases of type I, histopathological study revealed leukemic cell infiltration into the ocular tissues. The
five-year-survival rate in the cases with type I, II, III ocular manifestations was 19.4%, which was
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worse than in: type IV cases and cases without ocular manifestations (46.9%). Following ocular
manifestations such as uveal infiltration, retinal hemorrhage and ocular signs of central nervous
system leukemia, death occurs 7 months earlier on average than in cases of optic nerve or orbital
infiltration. Visual impairment was observed in 7 cases, and following visual impairment, all of them
died within 2 years and 9 months. Nine cases out of 13 five-year-survival cases without recurrence had
ocular abnormalities. However, none of them developed visual impairment. Ten cases out of eighteen
5-vear-survival cases had ophthalmopathy due to side effects of chemotherapy. Compared with a
previous report published in the U.S.A., the number of cases with ocular manifestations was greater
in acute leukemia (34.7% vs 61.3%). Although the therapy for leukemia has improved in the last
decade, many leukemic children suffer from ophthalmopathy. Ophthalmic evaluation should be done in
order to preserve visual function and to estimate the prognosis of leukemia. Systemic chemotherapy
and irradiation specific for the eye should be performed in cases of leukemic infiltration of ocular
tissues. (Acta Soc Ophthalmol Jpn 92: 1787—1796, 1988)
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ALL : Acute lymphoblastic leukemia

ANLL : Acute myeloid leukemia

M1 : Myeloblastic leukemia without maturation
M2 : Myeloblastic leukemia with maturation
M4 : Myelomonocytic leukemia

M5 : Monocytic leukemia

M6 : Erythroleukemia

CML : Chronic myelocytic leukemia



FEFI634F11A10H

F2 BEROBERSE L EOMBE

I8 IREREREE 13/78 (16.7%)
a, HkEsE
b, #EEEE
c. MEEE
d. [RiEEE :
IIXY C H Y
a, e
b, Zofle i
m# : CNS-LK 5 15/78 (19.2%)
a. Bl :
b HedpeR R 4
VL Zofl 20/78 (25.6%)
a. FEHE 6
b. BUEREORIEHR 14

o

/18 (24.4%)

—
(SRR B =TIt O

T

KaEHLYOGEYHOGCLUTOERCHEE 2 O
4Rl mE L, Al 1 RUXERIREY I (G I iF M e
HEEBEREIOMHESRFICEDILDTHS, [[TITE
LR oo H i fE R T O R o (R 3R 1 X 2 HBIRAS s i 2
BETHDH, WL I R0 RREEEE MF (CNS-
LK)DOR#ETH 5, IVEIZHIMKEOBEEER Tk
WA B LA BRAEIR T A B, FEEEL LR
Bk (51 8 HR) x HE Hfc THHHFT R A B L1,
LIFoEB > E#AEER LicERicowtii<5%,
1 /R A o BRI o B

2) /R B ImiE o BRAE R o BR R T B oo B

3) BREEAR & ERIKREE & DBIfR

4) FRFEIR & 5 AR L 0B

5) GLEEEE & 5 FAEEER L oBMFR

6) FEHEMEI L7z 5 41 8 IR W B AR E AT B

Il #5 ES

1) /WNEBEIMEOREER O HIRE
IR o HBLEED S AR & & 7o [ 1ML 0 42 8
Rl 2D RN IRFER O F6iE 2 W Ao F 0 El& LR
Bt &5 5% L 727800 d0496) (28 hn #539, JH XK &10)
(62.8%)TH b, NEFITABREMEEZF/NEEM
REBHEMED2T5%TH -7z, HILFHEE F|Tix high
risk-ALL, ANLL, CML iZ3s\ TR O HEEH
ms7z(E1), TR, I, MFEECIVEOELER
DB E 2 1T, EHOBIERZES D115
lTh -1, QFEOBEEERTHL TR, NIRRT
TR D RAE AL 2 5B 7o D 13841 (48.7%) TH -1z,
2) IR B MR O BRAEIR O BRFRAT R D 4F
I (RS @ 1341 (16.7%)

AR B O RRER B S ERRAIB R « K

67—(1789)

a, LSRR 5 U . &6 high risk-ALL T& b,
B X P ROBEIC L pBMIALEL E-Licbon
2 (K1), ABBBELRDL0R3F (K2)
Thote, FEMASFTRL VERL Yy PROBELR
Db DIXRNBARBRTH T, ANETFIZIFITR
BRAHE (=) L 0. LR TH - 7. fF O IR
MR - BAREEOH ST Lirh o, ALER
Hics4 5 AR ERIED THYTDH - e B &
hFROBEY b0 TR ANEIEKEL oo
7z, —f#IT cytosine arabinoside @ kK &k X HE
BolkEric, RHEF2REDL0R3IFATH-
fo. SHIF3IMMBSEL EAEF LA TEZ » ALUA
b FlEfFET L,

b, #%iM2M 4 41 © high risk-ALL 1, M22%1
#il, M4+M5H: 2 filc ANLL 12 %2 7=, Rl MK,
AiBF I, HIEER, BKiEHED 5 R o Ak
TEE ) % £ T B 2R C AT N o 13 M0 e 4 FE
AL, WTF A - 7 1 FlRBR TR IE0.4L4
Ethot, AT rA FHORHHEG EHEOFED
LB E T4 PIRERE L2, 1S CRE L
At Lic o ORI I RBH A T - TRy
e, PREREGILFE A EbitWER 1 HH - 7ol
@ 2 PR R A B AT L OB A MR & 7r -
fo, &FHEREL D 14E 8 » ALIMICFET L,

c. AR 2 ) © high risk-ALL 1, CML 1 i
Tdh -z, ALL TRarE AL o M 5 iFika o
BE: Z2bh2EHOOMEOEE AL R,
CML Ci R Ao B E BT 2 5
Afe(®3), WTFhbHAMBEED &5 0K TH
KLt, MEEET0L0Ic L 28 HETZREBAE
inote, ALL O~ HIBIRIEL b 1452 » A TR
T L72 CML ©—fliz 2 5Ll EAEfE LT B,

d BEREIF: £ M1-M2TH -7, QIFKED
MBIERTH-Tconi2fTH -7, REREL, BE
PP R ERGE B 2 1, — B RS 2 e
LI-EBFTHD, SHEBEI RS, 2 Sl
BREBEATORREHN IHE L, QMFHEREL D 2
£5H AUALfFET L,

A (Him%E) @ 1941 (24.4%)

a. #EEH M174]  standard risk-ALL 1, high
risk-ALL 7, M1-M2723 5 {7, M4-M57% 1 ], CML
IBITH - fo, PIEEMBEARCIE DI @2/1T) &
BEERERIC % 57 (12/17), S IR T 8&
O AR AR FE 0 A - fo F I B R R &



68— (1790

1 X bRk E coRMEEE (118 ALL)

2 BEXikFEERE (5% ALL)

B3 7 CMLOREKER, AR 0E R -
T Ko BaIMEMRREE A ED 5,

HR&:E 92% 115

B4 128 ALL OoREKFEE, SHEHoME L @R T
CRELTHMmA RS 5,

O, fBESOBIREIZEESD Lo, FHHEE OME - #
BFcBRRLAHMmE4 ), B ki, T
HMZfE-7o b OF, Fros A 7OHMARDT,
CML T IR o SRR TT 22 0F - o Uk, L&k
A g & L, /DNEDHRAE, BRI S b - T,
A amis o 2 ¥ disseminated intravascular
coagulopathy (DIC) #&# L T\, AMEMET
(RABEEH M2 T A & o /MR BUTIEF RIEDO £ s
HELTEBCEETH -7 (p<0.005) (F3). 13
FIAEMFBEREIE L D 644 7 ALIRCIEL L1,

b, xofio HiliERk 2 # 0 &R T HMmA 2 Fhicsd
iz,

I#E (CNS-LK #) : 15 (19.2%)

PEMFLEA 3 7, BemRERREGC X A HEEGERREE, BB
i FE, BES4MICFEDS b7z, high risk-ALL 11
), M1-M27s2 i, M4-M5216l, M6214TH
O REH S22 U fo o M R B I 7B 8 53,62 1 4H 24
L7, BEMERESREL LTS -7, LITE
AR FRRRREE 3 17, ¥ pERR 117, AHEcrRRRIRGE 1
W, SRBHE 1ACH-7, RRCERT S MEE
ENIFc b, EERE 3FICESIBER]IET
I £MEMBEREIEL D 7TEILD AUAKIELT L
ir.

IVEl (o) @ 2061 (25.6%)

a, MRRCYYEE 6 7 | MHSEPERERRE S 2 7, © 1 v Ak
FERE e 2 0, = MEESRE O WIS 16, {LBRMETE
FE LGl Ch Tz, BEENEE IR BEEER LI
e HAEHE, AT o4 FHIOFERCL hEEL



BEM63F11A10H

&3 Al

/AN B IR O HRAE SRV B T B ERFRAT B 9T - i

69—(1791)

LI 02 4s b 2 AEIBEH I & il e i & oo B (R

M (06D

IEFIRES C10#10)

WBC/mm?
Hb g/l
Pit/ mm3

19,185+39,135
10.4%+2.3
22.0%109+22.6x10°

8,581+19,552 N.S.
10.8%1.9 N.5S.
187.1x10%+132.7x 103 p<0.005

=4 IRAEIR & ERIKREE & OB

1 TR ) 1% (44 f08Y) | IIEU(CNS-LK )
B | A | WA R W | M
5 4 3 1741 1461
BB 4 ) GEL1361)
D SRS Y iy | 37E180D | 8£3CA) | 7x1208) | 2721800 | 2226(8)
o o o 14+8 846 14£10 65 8+9
B e L 51+15 164 18+10 2120 30+24

7o

b, HMFEREORERUG I A5 e A Fizk 5
HREE B % 3 Hlicilebic s, flhd R CiRE
avie—a LB, A7ed FCIsBETAA
fEA 1 flici b sbiz, AF e A FAEIZ X b moon face
L DEBHRIER K- LB RBABSCE -7
8 %GB 7z, cytosine arabinoside @ A E#HEE D &l
R L Bbh s LR FoSIEB A4 miEss
3Pl H b, RERMBLY 2 ~3 HERICRELERE
8, =M, RRCDRREME A G H TH%
Lic, #BRELEE IR flitinn i,

Pl T8, TH MERFVHEOFICLEBETS
B & OB RSAE TG T OREREZZES
7o, BB PRSP R R 0 BEE 1 71, BN ELE
EER UM 2 7, £FREAE L7, BEFLIEER 2 4,
AR AES 15, EEiES 2 flTch -1,

3) BBER CERARRER & AR (F4)

HEMEHERERMOEMIEMBERIEL L 7
HAl# (8 +£3, 7+128) THRIEERAFIEL, @
PR 121, 8 I & OF CNS-LK o BRFEH: o0 FefE et
L DFHI9H AR otz BIERFERE OB T4% DR
23104 BLIMIIEC L 7, HEFERE, MK m,
CNS-LK BloRfE# 2, HugRERCBRE&EO 7
FEHICHEE L TEH 7T A AR T Lic, HioigiEd
MoFREROKRHERSEL, FH6 »ATho1.
FIMI REAE & D FET % C o A AR © 8 phiR i
DIEFIV R SR FH4EIH»ATH D SELULEFR

w5 MRAEK & 5 FEFE L OBIR

5UEAAFE (5FAHH)
3/12 (25.0%)

TR (A AR AL

A (M) 3/14 (21.4%)
m# : (CNS-LK &) 1/15 ( 6.7%)
NE . (Zofh) 12/16 (75.0%)

6/31 (19.4%)
15/32 (46.9%)

1 MK OME @
WV EUR OFRAEAR (=) ¢

LcBIBET L b 02 2 fldh - 7o, HEERMOE
FUELFHEF R RS EM 1 ERD TR L.
4) REERE SFEEHFR: OMFE (K5)
REROBB s FAFRLHET B LA
(CNS-LK &) 35 FEHFE6.TH TRLARTH -
fo, IVEL (REHE-BIfERD & b FHBRIFTH b 75%
DS ELEAFLTCWAS, QOFEOEEIFERTHS |
AN E MO 5 F4FRIZ6/31 (19.4%) TH
fhoREEZE VEROREREBD LI - 1E)
™15/32 (46.9%) X O FEARTH ~7c. SELULE
B2 MEFF LAEAE LT B 136 10 BRAE R 2 529
M7 Flp MR EREOBIEFRIC X 5 RERTH - 7e.
BEHEZZLA/NEAMKEE2ED 5 FAFERIR
21/63(33.3%) ThH, BEHEZZLir-t/hEB
MFFEED 5 EAEFER (22/73, 30.1%) B L
FRETH T,
5) RMEE: S EABE L OBR (£6)
ROETRUCHAFORBEOEE R RED-H 1114



70—(1792)

E5 55 ALL o REHEA L (KR, S
OB BRI A 5 - T R BRI~ & AT A R
il A, X434

flchh I BRI S o1, BHETFTEELLLSE
V120 TSR LT 5, 0,010 R0, 15K 3 1, 0.1
DEn4AfITH -, EE%Y 3PICED, BiED
EEELD > e EFAMBFRIEL O T4 3 » LA, B
SR L b 249 2 ALMIICERIIET L, SRS
& #HREEES L CREEE 6 fEHTa b
Btk & RO MEHRIEE L T o e AR WA EE L e
AL, EELEr-oEN2M, BERDPTRTL
PeENLPITH-T, o 2B NEIERTH-1:
MR O R SHE BT - TIER otk % Zfe, K
EBREFE CHhBERNE IS o1, SELEER

HR<3E 92% 1%

6 14m ALL O F§HIRBFEET R CR), W
FLIA, R bR A B OSRIR A5 I 1 M AT R
ER%YZES 5, X124(FE L) X338(FEHT)

V D fEFEk, OD : HFEFLEE, ON : g, Re:
B, Ch : IR

HEFF LA L0 TSR0 BEIES b
hro YLC.

6) HBIEEGFHRR

fEF 1 D ALL, 5i&ic)E. ERKZNTRHR o ok
PR EEE, MEEA L EELI0 B BichRmgE
BHFEE ) FoEEL RS BNET G EZTEL
7z, WZEENEZRV=1.0, LV=0.02 (nc) TH-

+6 SR EBGE L DBIR

BUHERERE & D
53R

B HHD
5 4 TR

BB
170 R 9/12
IR B 6/14
m# ; CNS-LK # 3/15
V& zofb 0/16

2/9 (22.2%)*
1/6 (16.6%)*
1/3 (33.3%)*

1/3  (33.3%)
3/8 (37.5%)
0/15 € 0 %)
12/16 (75.0%)

AR LcBICIET L e



FEM63F11A10H

o, HRIEEFT R c ikl o FLEH & 58 o iR i 2
whE iz, BE~OBMREREL T BRELE
D4 FH 7 sytosine arabinoside K EFEEIC X b
FLE L WIREEEEEEA L. Lo LERO#B DR
0.051c & EF oz, TOEEM L FHRMEER Y £
LR L, MR AR REo < LT
EcRE L caniFEflaEEE R, PRafcbb
T BEE RS, FHRER X O o8 mEo
IR bR IR D 5 CTEEOB MY B En
M F B R E o 5 A B A2 Rt (”5),

HEHI 2 0 ALL, 4842, Bt o m e
RE. PREHROWE, PGSR0 R LER
L8EEDOWREOLE, RExZa i, WBEmRE
31.2TH H BMFLE A S, FOBE W
IREEUTICE T LBMA R R EE & fn- 1o, &4 E
DB DFAHRERFITHhTE8EE L Ty
BB RRENCREY R DD X Sl T,
PP R MAE O Bz X 0 FET Lie, fHHRER I
B B¢ IR o FLEA & i & 9 PR B ke o s
Bc B AR b, FLERM & SEHEAAE O @5 &
WRag iz B M = E 2 87 (K16 ).

IR 3 @ ALL, 350, ERKBELE RO &R
#%, T EHm, WREMEOR, WERERE aEE
A % Kt LARMBE R T - Tuoiedd, Fo%E
Bioo MR R A ki L, S&EAERCHT5
EH I LFBRE I C— BB Lo 3 o e i iR

AR I O BRAEIR I B 3 % BEER OB AE « Ao

71—(1793)

B & o GIFEHREEOEL, MecTiEe
L7z, X 0 1 # AR EHEime2ses L,
978 HH R B BR AT B2 C vk A R o0 RS BB R v 1 iy
Ml L b iofll, ERECREY R,

fEF 4 D ANLL, 1B, ERHE2W 185,
F) 00 B R ek, 5 B I R PR A 3 7 L i i
BN & 72 D % 4 7o < MBEEE F 5 ic kot
wandlz, FOWABREREOIEY LS e b
HBICTHK L oS TR L, mEEKkTE©
CRAG TR O IR #B 1 RIE e v R AR R M A Rd 1,
fEF 5 0 ANLL, 2mEBR. BRZE G mEORE
#ZiH, BREHICCHMBRIE L7z, 450k
Wik & R O BB AR B A 1T IR ER 2 i 4 L 7
A, RN Em s HmEm AR LIET L, R
BHHEFT RT3 dura mater IRk EMEA 3
ot S REECLERE 5/ v F, f#SETF
I HIMEARRR B 2 R Ao fl, I TF M m A 22 7,

IV % #

FHC B TR MBEORIER & S 2ok
FREELPAILR TV BDORT, K0k d RBERS S
OREHRTA»cMTHAE N L IhT v
7o, SRR TR AMFICIS TR« o IREES
BEELSEET B LB a Lot

BRER o HIH

IRAE K o H B SREN 5 (5 M5 O 488k o fil b O B

£7 SHAMEIZS TS BRoES I L 2RERO HEROHR

5) 20k 5 FIRIERO MR
B A 2 4R

Ridgway &7 * #
A e 19654 1 J1 ~19734¢12 197241 A ~19874: 6
(.7 375 HhE Tk A FL R#EE
R PR IR T - +
1 /DR 2 s
AR 657 170
2) Dtk aEBTLER 150 75
(BREEZEZR) (22.8%) (44.1%)
3) Dzt HHMER o %R 52/657 ( 9.0%) 46/170 (27.1%)
4) 20T A IRAE K o H B 52/150 (34.7%) 46/75 (61.3%)

29/150 (19.3%)

13/75 (17.3%)

FARELH 1
ML e i b
i PL 58
R
BlIfEH
6) BERZRD1 b 00 TH

19/150 (12.7%)
14/150 € 9.3%)
13/150 ¢ 8.7%)
5/150 ( 3.3%)
S 7e L
80% 43104 H LAPIZ3E T

15/75  (20.0%)
6/75 ( 8.0%)
3/75 ( 4.0%)
6/75 ( 8.0%)

12/75 (16.0%)

T4% #5104 A LI 38t




72—(1794)

Mz REER R B o EE& 3 hNER TR T
MR MR EESED27.5%, BRxZ2E LB
MFEREDE2.8% &L BMEEXRL Twic, SEBME
CIRIAER T OBk D TR R (9.0%, 34.7%)7 bl
L CHRFER O HBSR ML T (GE 7). DHRAN%
B MLHE ORI O Sz Bk A L HERATKER WS
EMELh TV, ABOEKIHEDERE L
L UToRALAbDEELBR S, Filo,
182 o i o AR R (L R A FE W A B R T
Hote, L LERENME DRAFERSEOFEREN
o T2V, 19724E LIS HIOE HIRE 2SR VB
A, X B e MR A TR L L TH
BFEEOSERTEA & PHRESEASE A S
fo. SO EREME, EEMARL b CRENC L
BXRS5HEEERNSHOM -7, BlHBME
LR - O EM T RE ES Y R ., SEIOHRE
AR (19724 ~19874F) 11z O EEO ORI £ —
FHLT5H, fE- CIREKE MO ER A MFHBED
HH I A FMoEETHL EELLRD, B
B 5 1 B L C k& BIRE RS 3 1 & A 7o < HREGHR
H3E oz,

IREROTES

REROBHEOER ZUENOBRE LFAERTH-
Fe (32 7). ZHEEMmRECf e OREROINEL LD
LIRS EEA & CNS-LK B v e £ 5 10 5 v
F 5 FH BN TR T e - o S X 0 HTH
ML T W(GRT), BRI s &
CBRLTEH, SEoBETECHTARERENLE
CNS-LK # o HESE K o 5 A b2 ch AR B 1 9 v i 9
HFBHRBEOGEDF LR EE L BRA, HIMFEERE
O BRI X A REEREGEECHRE S e oo il
T ¥ i\ S EIREER 029% % b T 7o, AR
DEEE I L AR EMB LRV FIEHIC X 5 REKY
S ewEELELbID,

BB O ERFRAAF Y & HMIBHMAT R I 21 T

I B(REEREED | REKREE S EORKIH
HETIHRBREL T/ ERMEBEDI6.T%T
Dot NFEEEMFM I ENEBROBEEYESRD
50%19 & BGOSR CRD Bh A Z L bR T
5. SEOFE CREKREOEMDTS% I SR
ERR A, BESERH A EBEEEORAOFERAT
BBZENEME LT, PTLEMERBIENO
FENBLTARTH ) AIMFEOREROFTRIES
REBTH-7. SOORFEEMFAME L b R
HEBREOFRCAHLLTHRL VPR OERY

AHR&EE 928 1%

s bOTRMETHELWC LML T,
ErsEEoEKSE LG hoBRIcowTR, AEE
HETE@EHET AL, SR b PioBETIRE
HETHEECTHS L OBE Y HL0SEOHREIC
r v EFRGEOLTRENLERRVLDEELLRTE,
LSEDREFTRIMETOH -7 1 Gl RERE
okt bFEbbTRAREN GO R T, H
FEERECE LB ERIAED Lo O
a1l 7 SEOEMCHEDEESRE LR
D REBEOBIA B LAEE LR, oTH
TREEEMCE L TR RHRR, FUEEIEETHD
&% % #-. &[0, cytosine arabinoside @ K &y 2
#h L 7o 25 & - 7= 25 predonisone & vincristine @ K
EREELEDTH - EOFEWL B HLFEEEE
THEMBEBRIZAEL Y 20 L Bbhi,

HEEBEISEOFETIES % bt H
BB I EEEGH A BAMERRE TR
PHEE (43%™, 65%)THH LrFmbR TS, @
LA EEEERERTH YT EEEREB X
1.7%™ & iz, FE - CHRTH R R BRI
Lz WD tEZHhD, HEEBEOEML
HOETFTRBEO L DS, HRbL —BOFERE
CEM L% h ot BEREEO FHE LTI
HEESEHMEEER L EE TR, LAL
4 Hi 2R o B3 o AR 2 R RE R
ohTREL FERIRTH T,

MR oBHEEIOFoOBRERHEERE
(chloroma)® & LTHIBATE H 2 TUIEDH T T
TRCTH-1, SEOBEREOIEF I LFHEC X
B e el T b pvinds BT R AR AR A
1L EBDTHEL LT LI L LHSHTHR
i) FEARRTH -,

HAGHEMED)  #EHNGSEORE TIR24.4%T
Hh, HIFEATREORTH- MR, AMREED
70%5590%P1cd RbhicZ EnbT5LFELWE
PThB, ZhidfbEiEofAS X ) MEEARL
%L ER LictcdtEx b, SEORET
WEEHOYEEREARL D L ERERCEAbA
7o, BRECEMRIVEEMEARL D LEGLD
I DN bEREALE LS, CODBERERIT
T E O EH oMo EE b B EY S B
Hipes b b oigihi, FidEaEAaMm
5513 DIC 23 ifn o FEF D 14 % 1 B b, fEEH
moERELTDIC A4 hhbFEET LI ENH
M dIsote, BIUFEICET 5 DIC i X A M Mo



FHEAN63E11H10H

L L CBESIRIC M T 2 h b o & AVREER
KT TIGEH IR T 52, §[E, fEH M ofEf o i
IR EFBELEM coMIcEE L cHEFICE» -
7o, FMBEHM - MER ORI TILE < 5%
DI B R T BP0 58 B ¥ w3 ESi iy, &6
DFRE L ST EEHEmFE TRl e < & bl MR
4 & DICHB@ELTVW A b0 EEZLNS,

M#E! (CNS-LK &) © Rl ik X Be & 222 L
TR B ED19.2% % SO RIc i -TEh - 1z,
s R RIS ©§980% 4 ALL T4 % fo bt af
BOMBoSHENE LI EELLN
72, SGEIOHFEE TIRRE 22 Uik & s
BOMERICAER YRS, BDTHENE -1,
Lol bHMRORER E LTS Bl
HE A Tuwiow, EECHEARERE & ORERA
PR R MR OMBIER E s 2 L2ih 5, BRE
FED LS RREROBHIERICLEH L Z EAEE
TH B EF LT, 5 EREMERESAR S %0 57058,
CHRBERERZHRZz VB ELLVWREBRLYETS
LBRbhi,

IVEI(Z o) | RREHAE 114 B o F5 2 T LR EE 4 4
S EBLENLRED R o1, L L BILKEE
ETRHMAERENE L, LabNRIlKkE, Wz
DETE T A L RAKT B RERTR B EH L\,
LIELWERBE LV EEBLILYTAZ L5 5M,
fo THBELBENLETHS EBbhic, HILER
BRORBHEOBFHCEL, $moEBL I
nitrogen mustard i= X % #4385 4%%, vincristine i2 &
% PR R, methotrexate 12 & 5 R 4445
DR, BRI & SHIGEAERIC L B8
FEPFERREIRTW5, L LE« o IfEE M+
SHEEEALIhTWBH, AMBFEELMECET5E
EH OB FRE SR Tu Wi d O FEEEIZH A
Tkl otz SEEIFERIC X 2RIERMI8% L A
LHERUIRORIFR 2 - MR EE LR L
FETHZENEhE Lo, BIC5EL FHERETE
B MERE L T BEER IR 1060 7 ) & A 1m
bhiz, 58, REEFEGA #®INT 2 cohalfEfi
BRORDEMERLCENT2Z EA5FHBEhE, 4
EUIEEL DR h - e EMchi: 2 BIfEH O
BOWREML S5, AT ef VEIRRKELELER
hTWBHH5%E AREE, BRI RECIIMICER
PRBETHBEE LI

ohoLEEBILEWTIREROGENERDTF
BoOHECEIS2ZEALIELIESS, HUFETILE

AU I 0 BRAE IR v B 5 B BE PR OB AT + A

73—(1795)

BHECB T 2RO B b TFH L oBERHEIRT
WD AHING B FE A ¥ THREEO LD HIL T
FHEELB LSO EE LR TE R, L LEELE
DL b« DREROFEEC L b BEomiRe
FERAHE LSS 2L VMBI L, BAEkis
ToteERRE R, T, BERKEES 005
AR LA UBRER 230 o ER & a2
LiciE b KL e, SEREROF© L HEEEE,
MM, CNS-LK Bl o RfER 2R L oo fR
FERAFOZE L DI 2 ToORBAE <, BIniEmE
MAEBDHEIFEEH6 A TETLE, icohbo
RiERo B EEoRM s kKlchs - L aEKL
TwahDEE2bh5, HHERRBEOEMIEMC
LA RBEANCIEE T 50084 FTERAR T
Hote, 18, NEFOCMBEIL G MEOBEEER T
HHRERZADIED S FEAFRIMOREF (VA
HEVIERIEREZED o D) CHELTRE
Thh, BEE>ZZLichociERD 5 E4ERLH
BLTLRRTH -7, o THIMBOEEREL & L
TOREREFOF I LW boRERYE b0
CHELTHLNCTFEATRRTH D LA HB L
o, —HSELEREREHEL TV AEACE AR
IEROHBERRTTR EBHTE G LEEME 2o
1o, TOBSEREBMBOEERER CRicWIVEAE
BTHoteh, SHEHMTLTESE D L0 LEDL
iz,

IS 235 DFE T & - 1o 240 (1 M55 B3 o Bk
BB EEOAETOR T W ots, L ZAM5
FEFEIRENCER LS BT bRERBEE
B4 280 elERN eI hTuviny, SEo0H
HTIRBENEE S RICEMARSEET L, Sk
FEELEOTFELPBOSTARETHAZ ENBEME k-
o, REZFEARESTZEDEE L - THEED
HELHED B O THIEHRGHRERE L F OBEN B
BETNETHHEELD, SENULERYMERL T
WAEATREEEOREITD LR TR LY, BE
DL ZARMEFFORBEIRE-hTVE b0 s %
Zbfle, LWL SELEBERLHFEL CVBEMT
GEEEMRE, BB, ANE, SREBAEAZD
HIMFAEEROBIIERIC L RERSA KL FELI S
L X b BMFEER L TEEEO B A EFICH LT
IREHET Akt TH - AN ECHD L E 2T,

4 El0 A T/NBE S ORIER I ME <« 0T 2 H
h, ThXhoRER HRITERERAZINE Z 20
HI L7z, FBRERTFOBOTFENITRETHS =



74—(1796)

A HIEE Ltn, $E - CHREER & H B o T 2 HEl
LEICHEBICIRILTH Z L3 ATETIERWEERD
Mic, EINFRTRE « OREE S h b S IRERITE
A\ L 7o 4 H 72 35 pharmacological sanctuary
ThhH, HEELEELEHOERDLICIRBHEL
HETHDH, LEREREORMNFERICEDE LM
LR EE 1 N 2 CRFT O KU SR E R S o R R A i
BITOINRETTHHEELD,

E 3 N et a1 | A el - N A b Y o | e b 4
BeiREl, Rl EEdE, F/NERL BESREREGE, W
2%, W, HEEAEROREERR, B R
£, HephnEESREERENTE, EMBALE, BIER, Un

B4, RIEER, MaseAnd, RA KA R
MEAEHetEcE L LET,
X ik
1) Liebreich: Atlas der Ophthalmoscopie. Ber-

lin, 1863.

FRKE /MR EMmMBOEKCET 5 RA0H

M, BH—-#E, Sk B, NJEE Mook, B, &

[R AR, 9—20, 1981,

Frost AD: Chloroma: Report of a case with

hematologic study. Trans Am Acad Ophthal-

mol 42: 123—141, 1937.

4) Culler AM: Fundus change in leukemia.

Trans Am Ophthalmol Soc 49: 444—473, 1951

Zimmerman LE, Thoreson HT, Major MC:

Sudden loss of vision in acute leukemia: A

clinicopathologic report of two unusual cases.

Surv Ophthalmol 9 : 467—473, 1964.

6) Kincaid MC, Green WR, Kelley JS: Acute
ocular leukemia. Am ] Ophthalmol 87: 698
—702, 1979.

7) Ridgway EW, Jaffe N, Walton DS: Leu-
kemic ophthalmopathy in children. Cancer 38:
1744—1749, 1976.

8) KEEEF, AEMEX, ENBM DL EmEo
BAERIowT, ERER  41: 737—740, 1987.

9) Bennet JM, Carovsky D, Daniel MT, et al:
Proposals for the classification of acute leu-
kaemias. Br j Haematol 33 : 451—458, 1976.

10) BIFRX®  NEHMBEOEEELE ~ 1V A7 DR
RA, BY—#E B, NEE Mook, i, &
5 kR, 9—20, 1981.

11) Evans AE: Central nervous system involve-
ment in children with acute leukemia : A study
of 921 patients. Cancer 17 : 256—258, 1964.

12) Aur RJA, Simone J, Hustu HO, et al: Cen-
tral nervous system therapy and combination
chemotherapy of childhood leukemia. Blood
3T 272—281, 1971,

13) Allen RA, Straatsma BR: Ocular involve-
ment in leukemia and allied disorders. Arch
Ophthalmol 66 : 68—86, 1961.

14) Rosenthal AL: Ocular manifestations of leu-
kemia. Ophthalmology 90 : 899—805, 1983.

9

3

5

s

[
o

16)

17

18)

19)

20

21

22)

23

24

s

25)

—

26

27

28)

29)

30)

3D

32)

ARG 025 18

Rosenthal AR, Eghert PR, Wilbur JR, et al:
Leukemic involvement of the optic nerve. ]
Pediatr Ophthalmol 12: 84—93, 1975.

Murray KH, Paolino F, Goldman JM, et al:
Ocular involvement in leukemia. Report of
three cases. Lancet 16: 829—831, 1977.
RABF, KEET SHERAHCERFELELCL
tohRAEMAamiEo 36, B 30: 17071712,
1979.

XHEETF, $2iI £, BEHNBM  REAEEL
kLB EMmAEO 37, RAL 36: 263—269,
1985.

Nischke R, Balyeat HD, Taylor T: Leukemic
optic nerve infiltration 17 months after cessa-
tion of therapy. Am J Pediatr Hematol Oncol 3 :
17—19, 1981.

Robb RM, Ervin LD, Sallan SE: An autopsy
study of eye involvement in acute leukemia of
childhood. Med Pediatr Oncol 6 : 171—177, 1979.
Kincaid MC, Green WR: Ocular and orbital
involvement in leukemia. Surv Ophthalmol 27 :
211—232, 1983.

Duke-Elder S: System of ophthalmology.
Retina. vol X, St Louis, CV Mosby, 387—393,
1967.

KHEEF, REME, BENBM - S cHERE
HEFT2EF & LEHMTHEICE-TAPLD 1
7). ERFF 28 : 1496—1501, 1986.

Borgeson EJ, Wagener HP : Change in the
eve in leukemia. Am J Med Sci 177 : 663—676,
1929,

Gibson GG : Clinical significance of the retinal
changes in leukemia. Arch Ophthalmol 20 : 364
—370, 1938.

Holt JM, Gordon-Smith EC: Retinal abnor-
malities in disease of the blood. Br J Ophthal-
mol 53 : 145—160, 1969.

Mahneke A, Viebaek A: On changes in the
optic fundus in leukaemia. Acta Ophthalmol
42: 201—209, 1964.

Al-Rashid RA, Cress C: Mumps uveitis com-
plicating the course of acute leukemia. ]
Pediatr Ophthalmol 14 : 100—102, 1977,
Anderson B, Anderson B Jr: Necrotizing
uveitis incident to perfusion of intracranial
malignancies with nitrogen mustard or related
compounds. Trans Am Ophthalmel Soc 58: 95
—105, 1960.

Albert DM, Wong VG, Henderson HS: Ocu-
lar complications of vincristine therapy. Arch
Ophthalmol 78 : 709—713, 1962.

Doroshow JH, Locker GY, Gaasterland DS, et
al: Ocular irritation from high-dose meth-
otrexate therapy : Pharmacokinetics of drug in
the tear film. Cancer 48 : 2158—2162, 1981.
Margileth DA, Polack DG, Pizzo PA, et al:
Blindness during remission in two patients with
acute lymphoblastic leukemia : A possible com-
plications of multimodality therapy. Cancer 39 :
58—61, 1977.




