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Radiation Treatment of Retinoblastoma
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In the period from 1955 through 1973, 20 children retinoblastoma visited our clinic for radiation
treatment following enucleation. They comprised 14 unilateral and 6 bilateral cases. The average age
at the time of first symptoms was 2 years 2 months in the unilateral cases and ] year 6 months in the
bilateral cases. The range of ages at enucleation was from 1 year to 6 years in males and 1 month
to 2 years in females,

Nineteen of the patients were treated by radiation treatment following enucleation. External
irradiation was given by 200 kV X-ray, HVL 1.0 or 1.5 mmCu, or Co 60 y-ray. A total dose of
1,500—2,000 rad/16—20 days was given by X-ray and 3,000—4,500 rad/29—35 days by Co 60
y-ray. Some cases of recurrence were given a total dose of 7,000—10,000 rad.

Twelve of 19 patients treated with radiation treatment have been alive and well for more than 6
years. Thus, the survival rate of total cases was 63.2% (12/19). That of unilateral cases was 69.29
(9/13) and that of bilateral cases 33.3%, (2/6).

The survival rate of 8 patients without tumor invasion at the stump of the optic nerve was 75%,.

That of 9 patients with tumor invasion at the stump of the optic nerve was 55.6%,.
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Table 1 Treatments and results of all cases with retinoblastoma

Tumor
Age : |Age: invasion e
gase Name |Sex |Sidelfirst enuclea- | at the };rd??;jttlmn Results
O symptom |tion stump of
n. optics
1/ ¥.M.|F|R|ly 3m|1ly 4m| ? .ﬁ.gg}rl:zflﬁ di[lgd 2Mm | Secondary case.
Co 60 16
2|K.¥.|F L |ly y — | 4s00/19/35 | alive
' C )
3| H.G. [M|L|6yiom|eytom| — | G200, |aive
N Co 60 14y
4| T.0O. |M|R |y dm|2y dm| — | 4560/19/28 | alive
Co 60 13y
5|M.Y. | M| L |4yllm| 5y - 3900/17/23 alive
Co 60 8m
X-ray 11y Secondary case, Co : 4700/20
7|K.M. | FL|lysmj2y3m| — | 9500/15/19 | alive /37 2dded.
Co 60 Ty
8| M.N.|M| L | 6m ly - 2500/11/14 | alive
Co 60 7m Autopsy : metastases-liver,
9| Y.I.|F R |2y 6m|2y Om| — 3000/20/29 | died kidney, ovarium, skull.
10|R.5.|F|R |2y m|2y mm| - | — Ay
X-ra 19y Irradiation, added in another
11| T.K. |M|L|Im Im + 630/ 9/10 | alive hospital.
X-ray Om Secondary case, autopsy : meta.
12| M.Y. [M|[R |1y 2y 2m + 1500/14/34 died of skull, bone, spinal cord.
Co 60 11y 3m | Co 60 : 3400/26/35 added in
I3|K.I.|F|R|Om ly 1m Ly 3600/16/18 alli}\'re: another hospital. ’
Co 60 11y X-ray : 1000/11/35 added in
14| 8.5. | F| R |2y 9m| 2y 10m + 3800/17/20 alive another hospital.
R | 5y 5y ? — s
13 Enucleation in another
5] Y.K. | M (L o — Co 60 digd hospital.
ol 6500/28/33
X-ray
6 e s Iy 7|+ | 180017/23 | 4y 8m
8.K. B — Co 60 died Co60 : 3000/18/38,
3200/14/13 3900/17/32 added.
L | 8m ly + Co 60
17| H.K. | F ( o | ant o2
R — i Co 60 : 3300/17/22 added.
Co 60
L|ly 3m|ly 3m + ‘
18| y.T.|F (—" A0N9I | 2,
R — —
Co 60
R | bm ly ap
4700/20/34 7y
191 M.A. | M (L alive Radon seed, enucleation in
- e another hospital.
L ‘3 3m + CO 60
20| E.K.|F ( o | X
R 0 P n 3600/19/30** | alive

# Both sockets were irradiated simultaneously through lateral fields.
#*  Both sockets were irradiated simultaneously through an anterior field.
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FBFI304F 4 A i H494E 3 AR ¥ To194ER It Y
SEMREL D> B BEHFER 0%, Ficb ORHCIEAA X
AT i retinoblastoma 13206 7=, = orh
LT DMREHCIRIRGGH 21T o 7o b D176, 2%
% 3 Blvkfle CHRERHGH % 32010 e, BRokK
YEREI e Z2 L CHEFEiE2Z e 26 &, fbfl
D[Rz retinoblastoma 23 Fg4: L= &1 M RE
#FL Lic 1TH -7 (Table 1),
HR5BIRI0, LR10MIT, Eofs, BR
L1 ~6iRiToico e, i3 <T 35k
T T (Table 2),

Table 2 Age at the time of enucleation

O 1] 2| 3| 4| 5|6y

Male 41 2] 1 2] 1

Female 11 5| 4 |

P EAIRRMG B OABR T X s T dh
TWBA, WflEOBE, b ORXRERF Ric
Lo TR,

BFEER BB H P RN K S\ iR o
WO LT, EAESEEL KT
WH ORISR B, RCEFLAE
BT EFEDL Oz vi Lo, EHEACS
WHEER Rzl WD D, B OREEOF MmN
*7?2‘1%.&‘1 2 ‘B"HT”D& o I=.

= b OFRIER RGN o DF# T
SEHLTIFEN A AL, BHTILE 256
MR, W14 7 AT, TROFV1ESRLH
Bl Ui, BB R ER S 1E2 2 A ¥
TleEflfThhi:.

BRROELE 2% &, 1 fIEED & D131441
T, EARFEC 7T oCh o, —FHH ik
RELELDIX6HIH 722y, o 2R
LEITH -7, BARORIHE 192 L 4
SEBRC Bl v= & retinoblastoma 23 Fgk L @
CH5. 1D BIRORERITTEE 242 »
A, WilEoBROT T 146 » AT, e,
B3 B & P Fed: Ui 2 Bl E o 4 Bl o Tl
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DO FEERITTIE T » B EIEHTTRED 5 1=
BROTBICKIKEE, HAERSEMZ Lzt
5T, RO SEERIC retinoblastoma o g
& Bt iLieds o de. Foif L retinoblastoma
D RET HENC BEEBIEE: 2 Sh, BREYS
Wb oy 14, M okiED 273008 1 flp
oiz. B0 BED 14 T b %5H retino-
blastoma o ##;EFRICEEH, D choriocarcinoma % ff
FL, = OARTET Licflnid iz
=R

IRERfEH L LR O IRRFCiThhio ik, 148D
L DR D126l 6 Gl RClmH &
bR Licoi 161, 1 o2l Li-0ik 44
Thoic, BECfifE © REMGHE 2320 C Fio
i, 1D 2 fl LD 1 6Th - 7.
LEHCIT o BRI, 200KV, (HRE1.0
Xixl.5mmCu o=y 7 ARPEEERIE 12T v =
230 b RS DS bz, BEHEF o k& X 3 x
3em~~5 x Scm TR D IR % TF1E S VAl 2 &
R4 Lic. AE~0RHE, BB 0b 5 M, &
HEZRTbh 5. BHHEREIZ=y 7 2T
1,500~2,000rad/16~20F, & > =3 b 3,000
~4,500rad/29~35 H JE&F Lic. FEBIC X » Tt
FEPHLEb0L 55, M, BROLCEML
T, B ENT,000~10,000radiz 7 7251 & 3 5 .

LD 114Gl 1 Bk, ARERREH o ZociE
ZHTWS, ARG RS R R
HEEDIE» ST B TH S, WUED 1 F,
5 1 RO REDHE, —oR0 ok
IRERGH % 520 7=,

#w B’

Retinoblastoma 204 12( A - RAE T H 5 .
C OFRIRERFGH O 2 B2 1 it A E4FTH
B0, AOBIHRARIERE A 2 T ER O o 47761
WE64ELE ThHB., ABFERIT63.2%T H-ic.
=7, FEELicd Dk 8HITH 7= (Table 3),

1 U DFEFIR 136 9 BIDVER L, AFEEI
WFhd TENEEFELTCWS, 1 kogFR
1369.2%C, ZOHBROAFRILTI.AXG/T),
TROZNI366.6% (4/6) Litote. —F, FE
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Table 3 Results of cases treated by irradiation
and enucleation

No. of | No. of Survival

cases | survivors | rate
Unilateral cases 13 9 69.2%
Bilateral cases 6 2 33.3%
Total cases 19 12 63.2%

Tl 4B 2T 2Thote. WThib 1
ELFCTESR, BEROAIEE L, 24l
HIR CHENRE, BEHHE~OERSRDbh
y o

TflED b D1 6 BlrhdfFE X 26T, 4£FE
1333.3% CThote. EHFHIBLELF1HTD
wtc. X, FECLiz4flizSB& 26 5oTho
jz. BRO 1HI3EE 1 BOFEMEIZFELT, H2
IR HaeiBEt 74 LT, 23, Dchoriocarci-
noma DA LdDOTHD., b5 1H0ER
W 1IBOFME 147 2 B LT, MR b EE
RAEL, 4FE8H ATHRT L. XROFEL L
2Bk | RO BEHRR R RV, 1
SE3HAE 2ETETRERIET LI

wic, BrERREOIFREO 5 57 LiIc X
BFHhoEER L (Table 4). B chw7cd

Table 4 Results according to tumor invasion
at the stump of the optic nerve

No. of | No. of Survival
cases survivors | rate
No invasion 8 6 75.0%
With invasion 9 5 55.6%

O 8HIHY, HRBREHIFC2,500~4,500rad/14
~28HIBE Lic. o6 EFELTWAS. JE
Tl 2 AR 7 2B E 82 8T,
BB AT Lic. 1 fEikc, BHEE PR
IR B, B, JNE, BECEBLRD T L0
b,

BARMTIREL < @B © b - - 9 i,
1,500~4,700rad/20~34H % JBH Lic2:, oD
SHIDERL, 4MHFEE L. EFx 24
OFAHANA - T 5, 3,600~4,700rad/30~34

AAERRHRERYEE H40E H5%5

HEEH Lz, X, FECflicil,500~4,400rad/23
~34E BBE Uicds, SO ~T, FRAHRED:
Pich ot MIETHIFR I 3 FlOTH I E
hTwb, chbid 1A ORERO M Lichs,
AR O EF O WA DT Lic. & OF TR
g e srva i b CBE Lice @l (THR
BR) wouwnwtThs &, 3,600ad L) EBH L 5
# (6 RER) T, BIREOHERE I o, 1
I DFER T, RN RS -
T, BE LD 1HICTho7ehs, = Ok
TEATERZT, BROMCUEIRFZZ2 1T,
IRERGEH 2 21, OB SRk pth 5.
YPZ BRI B EGR Y v Al DIEB A D
hic, i X - C, BEZEARE, B, T,
FEEE~OIRE D bivie, TRl 4711
W9 Ah b 44E8 b Fitdtn o Tz,

Wl oh o 3 Flozk s BEEHHE e, 7
vassia b FhF R 2,500, 3,200, 6,500rad
B Lcsy, wihdbES, BEsAbh, B
i Lic, UL LEo6,500rad FEEF LIzl
(#2800 choriocarcinoma OPERE CFETS Lizhd,
Etg ¢ R F Y 1T retinoblastoma @ FFE XA b
fein o fe.

% =X

Retinoblastoma » FgE3a134,2%107° (BAY,
ok ?, ki), # 72 6.3 % 10" °(Aherne and Rober-
ts?, £ FYR) Lnd, B BAY, Bk
1943~19554E D D FFE 69l D, [ CEHFRN
w2 ADBREAD RO 1HTH - &
RTW5h. X, PakimiitEdEEte g T
RCREETHY, BFEORIL | AT
B, —fiiEofcd FRiEOFMIEBHA LD B
Bl wvoTnsd, B, #2653, 50695
P RKERRER D S EHE LTS, X,
PO EERFRERT 7T 7 AT, 1241
HHCHEBE VST S, Ehlers and Kaae'” 3,
FIERUL, WHEORFEERIS.TH AT, 1
flETI1324.30 ATHB LHELTWB. ich
OFITIA BB DR, F—FKARPDIEEFL 1
B R Bhich o ic, FHFIREMI TS
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16 7H, 1fEOBE24E2HATR1LD
WD AT,

FR S IO REERIIY, BAIRBY
THholcdlraTing, Fare s OBl
HEx, 2BID30%TH-Te. THlkEoBRERN
WLUTRD &, Wl #EEH:D retinoblastoma
DREERIRFCH L TR b0 LELRS.

Retinoblastoma o ¥ iy, 1 fll:o8E1:
IRERFGH 2B T1Thh, ZOBICER LD A
BERREFEP VSR, Ly LEAIMEOBEE 1
TERIAGH U, flfB B R B e R o i W Elh
ZRE LTV, RENEEY LT, 85
ZTEHRETRY, BELRET 2B IRMNET
HHS. Thid, BhrEcesioix, W
D HE ORI LT, 1 kOB L HREN
BRGELShD, REFEOHRERE LT, e
D IR IRER - JEURE - BT - (L RREENR D
b, ThbE@ECHHT 2 HERAVLR T
5. HEHYV & X B Lz h b ORERNREN G
Shnoik Reese O 3D 1 ~38 (10FLFHER
LI'F @ retinoblastoma) # ¢, FhI kO
PNEIRERFTH 2 2 f i huie B o, Fhili,
FHRW, RERRAR LIS, Bl bidsERg
HOHRT, MNRFERIFIT I - .

AR B2 131 014952865 (57.2%) 4
#, Wit 440 (33.3%) AMETFEL,
1 {0 BEIRERREH o 2cl26l4 74 (58.3
%) A7, THBRBART - 7041329414 186
(62.1%) EF LI LIHE LTV B,

Y0 SRS T, Reese o 18 o H4
3,600R #Ji#eic LT, 4,000R % Hili 232,
I#T14,000R L) % BEL T 5. i, Mg
R[S % 3,000~4,000R BffH +5. * LT IVEE
g e LB 2 AT 5 LN TW5, &0
EH SRR 4,000R #1F U< Elid-<
ETHHEVSTWE, FDEM, V=742
EFfhld =%t revd =, 72§ ¢ 3,500rad/
18~20H (Cassady et al.'?) s¢5 5,000rad/5 58
(Bagshaw and Kaplan'®, Thompson et al.!?),
12MeV O~ — 2% 3,200rad/ 4 J8 (Jereb et
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al. RGBTV,

Ellsworth? 336161 DFAFAIEY: 21T\, 548
EFRE LD &, WAlYET88%, 141 Ti186.5
B CHhote LE LT3, Hiz, Reese oo T8
TIX91%, Reese D VHETIX 35D 1 B x
BLTEFE LI E VLT 5,

Hopping et al.!® | retinoblastoma (=4, 000~
5,000rad FEEF LT, 15361208 BRZh L,
BPIRHFROTFR, IR O A BB
BRI, BRRE b T, 193618k 16041
(83%) MEFL, BIETH B LT 5,

Ehlers and Kaae'® |} retinchlastoma 2845 (i
e 232760, 1 4UHES 161D, S5HE % AR L,
Reese O T I ~IVEETIE, =250 F/NERIE -
=y I ABOIEBHEZT >, 2 AL T FY
— 2 L BHEETIR D SRR & HiF T 5.
VEUVIEECRBREREH 2T - T\ 50T, B
HOWMITE D oIz EBRTB,

Lommatzsch® (3. — & {RES2RE % H - C,
/& 75 retinoblsstoma 2 FBSF L, 334 @ F2gip
B IR EBE LTS,

Etﬁmwﬁ%méﬁ%ﬁﬁﬁoﬁmiﬁfi
F%63.2% (12/19)— 1 fii¥: <1169.2% (9/13),
WP TI1333.3% (2/6)—i3%, Ll EDEFRORKR
CHARTR v, ShISETHIRE M 5tk &
FExh. BRACHLIEDEERT AL, o LB
FRRBFECOWTB D LTl b 2 Ex
5. ThiXBREZR, 2Erefrhbiidiudins
ftnwE#E2 5,

Retinoblastoma 3 AR &M L CHZEN im A
WAENE L, filic S F U, WIEAYE U CRE
AN, BT PR, O %S LT Tk
CALCHEER 5. Thik, ARBERAEHIE: O 200k
VR DOIEE O RE 0K, BHEO B - BE DM
BOFENTFRCEFHET S L vwbha, BARLE
HOw, OB AR L T\ 5
Blo, 4PI8HEENBEY S UTEEL, B
D O 1 T SEE LT, 34E11H A
BHolcbPELTHE, FFEH™ LGN
LOREACRBEOS 50560 5 % 4 G123
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TL, 1fBEEL & UinEhchs L#iE
LCw5h, O X5 IR D 5\ IXREN
CEEN D A BACITENEL B, Blbo
B OB S B EFE LT w5, FET- Uiz 14l
o 1 H0x, MR CFENESZD ERAIT, YR
WERHERCEB,R S -7, X, B5 3 HITmid:
T, 1RIEHH LTwW58, B2 1 BOEENK
T LT L0 Ths. BEfOTH
WP LTR L ewas,  #ifkic4,000~5,000rad J7
HTrHL X - T, ZoHRIMFECEHLEDb
# %, Aherne and Roberts® |3, Y 0 &1
B, BIbERMREC OBt~ 0B L B E
ik, MR T e eB T, BRY
DORBEITRVEWLTED, bbb E513E5
2%, SAFENDRTCEEL e S Th, Tz
BrETBEbBAME, MELFBEHENNE
ThH5.
¥ & B

1) FBFI304E 4 F o5 48%E 3 A ¥ TD19 4R
e, [ERco R H#E D retinoblastoma @20
B, BARREIRO R YBIRZR L.

2) M X BEEBEOEL ST,

3) 206l 1 Db D6 PITH 7. IR
ERAGHEEOFEME, BRI 1 ~65%, ZEixo~
2 TH T,

4)  FIFIER OEHMBUERT 1 o fIT 2
F20H, TUETTIE6 P ATho 1.

5) [[(—%¢5_P9 ¢ retinoblastoma 0 JE 4 |37
bhishs iz,

6) HEHRIEE & 175 11960, 126028 & FF
L, SHIMFET-LT Wb, £FE L6 64ELE
BZ L5, £FEEIT63.2% T, 1T
69.2%(9/13), Wifll#:C1x33.3%Q2/6)TH - 7.

7)  MRERGG IR SRR AT I R O B

ol -Tod 0o £FRILTB% (6/8), BED
Hoteb oD LRI 55.6% (B/9) TH-ie.
8) ko & LIRERRBARIEALRh -
Tt REERT SR retinoblastoma DEED B
STHET, Tvasn BT TRERTA
% &3,600rad L) RS Lic 6 [RIR TiRFFikis

HAEFHMAFEME F40E B 5

ot fiicd, 000~5,000rad RS 5 - L

LT, BRI cELEEb RS,
TR B o To WL RS OB
W EESH, FhTh 2FOECEN LD, B

W EREERNNETHS.
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