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Radiation therapy for carcinoma of the tongue

—An analysis of cases for the past fifteen years—

Junichi Horiuchi, Takeo Okuyama, Keisuke Konishi, and Yoshihiro Inoue*
Department of Radiology, School of Medicine, Tokyo Medical and Dental University
(Director: Prof. S. Suzuki)

Masamune Takeda
Department of Oral Radiology, School of Dentistry, Tokyo Medical and Dental University
(Director: Prof. T. Nakamura)

Research Code No.: 603

Key Words: Carcinoma of the tongue, Radiotherapy, Interstitial radiotherapy,
Radon seed, Oral cancer

A total of 202 cases with squamous cell carcinoma of the tongue treated with radiation during a period
of 15 years from 1960 to 1974 were analyzed. According to changes in the treatment method during
this period, these cases were divided into three periods for analysis, althoguh the main technique used
was interstitial radiotheraphy using a radium needle or radon seed, with. or without external heam therapy
throughout the three periods.

The actuarial five-year survival rate for the entire series was 47.7%, ; 28.5%, in the first group (1960
1963), 50.6% in the second (1964-1969), and 54.0% in the third (1970-1974).

An improved control rate of primary lesion was obtained both in the second and third periods, com-
pared to the first period. The high incidence of osteoradionecrosis was found in the second period.
However, the incidence of osteoradionecrosis decreased markedly in the third period, and a slight degree

of mucosal necrosis encountered in this group was controlled only with a conservative care.

B SRR RE
*Present adress: Mitsui Memorial Hospital, Tokyo.
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In spite of the fact that control rate of the primary lesion in the third period was almost the same as
that in. the second period, severe complication which might affect the everyday life of the patient was
decreased markedly and therefore, some improvemenet of the therapeutic results was qualitatively ob-
tained in the third period. On the other hand, no definite improvement was noted in the cure-rate of
the patients classified as T3 (UICC, 1973) because of the uncontrollable lymph node metastasis.

It was found that a permanent implant dose for the radon seed should be 1.4 times as high zs the
radium needle implant dose for the curative treatment of tongue cancer.,

The control rate of the lymph node metastasis by surgery was higher than the rate by radiatior: the-
rapy. However, the results of the present analysis shows that a good prognosis cannot be expected even i

by the surgical removal of metastatic foci unless the primary lesion was controlled.

EH O BB BER ORBER OIS Sk
SRR, Th L/ MUEARARBHE Y e L
BEITHhTE T3, &H, Hic Lot
SRRSO % MUEE L35 & o/ NRIFEIE O
Biedbo, FlMEETYL S v attofic, B
FWE 2 BERBANT F vy — FCBIETRED
PO ETOBIGITIIEEA DO HFREDS.

KL TR amdiz= 1 1ret, 5 Fvy
— Fig ENRRAERR PR S5 il & U7k 154
EDOERERERBNC >\ TRIFEHROZEE & JRFREL
REOBRESWML, BEOBBIRNEE D7D
D—BiE Licis,

woo®

19604 H 19744 3K % TO 15 mE R
BERFE AR T BE Shic FEEAoRN, —
WAEGI CIRE L EEIE & M S hic 20261 % X4 &
Lichd Zhbo fEf % UICC (1973) @ HL

Table 1. Correlation of TNM system to staging
(UICC, 1973)

Ti | T2 | T3
NO* | 146 | mes | 24
N1b 1 16 17 | @ (58
N 2b — 1 6
N3 = 1 2 | VGO
M = — —
Total 7 8% 69 202

* including Nla, and N2a

TINM B fE>C BAEL INM & HiOHE
(staging) & DEAfR% %3 & Table 1 i< iwix
%. 19734 UICC 4¥E% iF>T & Lz
DR T 5 X 5 ARG it » Hols -5 By
Dicd EFERDHE (UICC 1962) kL, kb
FUL OV EEZONENETHE.
REAFROEE

A 15 FH D BRI O H R B F e i
(1960~1963), =it (1964~1968), #5411 (1969~
1974) © 325 BbRS. BHITHT Fvy—
FASEEL D ETNCII200KVp X iz & 3
NEBREDFAZ fThhic. o BEo i
PS5 F vy — FRBHT 52 5ERH D VFIA
52, FIABEOm® % i#82 2 Lo ik 4l
HEIME K EH B O, & D X B Bty
T, I TRBEEO NI WL OLISMES oy A
gt G =S b g ELL, Zhic) v
ERFBA RS & & TR O BE R R FT o e 3%
V. CORBRITEEROME Y A FUH, Bk
T ERRANTHE S BREE DI L5 S LA T NE &
BHoi®. T CHRIITIR MIE BB S B
B BB FIH U MREED 1T %
BRELKEY, ¥~—2% | r VBARERSTE
FHREEPIIR S G L HUREFIBE R /s LGB
FMEL - BB fTh RT3 . o T
BITHES Fvoy—FEIL s o v 2 4MHlA, BTG
BEARRSE, T2 Tk 5 v v AgHRIANETT, #iB
Bl XWX T Fvy—F, ¥Ef~0BiERL
bhd DT IERHY BITE R 02
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Table 2. Staging for each period of the entire series
Stage 19?9/0-)63 19?;568 19?%—)74 1(“%1
I 11 (28.9) 15 (23.8) 20 (19.8) 46 (22.8)
i 6 (15.8) 23 (36.5) 39 (38.6) 68 (33.7)
it 16 (42.1) 15 (23.8) 27 (26.7) 58 (28.7)
v 5 (13.2) 10 (15.9) 15 (14.9) 30 (14.9)
Total 38 63 101 202
. T3 i Fa sy v EigRE SR Y % TONGUE CA.
EATL, #ETHTRT vk =1 ¥ vin EHBHIO 100 _ 1 E(EEE i
BERZATR, TREMCIR D /MRRIERC BT T & 90 \ '
X5kl DLE3NIK %1% EAR 3 80} ¥
38, PR3, BIAI01BUH 5 BLB DY, [T h bR Jok \
BT 1T % & Table 20> ko iss. Tinb sob o
b, Stage I, I X 5 7c ERIGIL AT (1960~ e o
1963) T 1x44.7% (17/38) < EB @ Fate e S0
SreoBh, BT FhEh 60.3% (38/63), 50 T N
58.4% (59/101) “CHBEIFIIPI B LT\ 5. 30 T~ 0
2 = 2031:-‘- | | I 1 I
() HEFRiL2nT 1 2 3 4 5 Y.
155EH O BRFIEFIT 2T D etk R 1k Fig. 1. Actuarial survival rate for three divived

Table 3. Actuarial survival rate in entire series
of tongue cancer (comparison for three series)

No.of | suvival (71 (%)
cases 1 3 5
Total series| 202 77.6 53.6 47.7
1960—63 38 73.7 36.8 28.5
1964—638 63 74.6 54.0 50.6
1969—74 101 81.0 60.8 54.0

Table 3D fN< 34E53.6%, 54EAT.T%TH B,
CheRAIe 20 C Bmd5 & Fig. 1o
Cins. Iiebhd, il 4EROBHITIE, 34E
36.8%, 5%28.5% % L CHil 5 R 0630
3454.0%, 5450.6%ThHY, it 6EM
D1016] Tik 34£60.8%, 5%454.0% & ilhic ke
L], BHCii L gEmE LT3,
(2) FERExT 53R
—iiic 0 EERIR O T LR Tl RS R OB R

series.

RFIR Y v i~ OEBLREE 2 LA ED
B ERENEZRTWE, FOTRREEAD
—RFE & UTHRFEE 2 0 EHERS 20700 WIEF)
DElEr, TinhbRIEFERERY T4E & iR
LDBIETHRB L Table 4D X 5C, £k L LT
% T1 77% (33/43), T2 58% (40/69), T3 21%
(13/61) &ien. zhix BRI HTTHRE &
pic TL 36% (4/11), T2 25% (8/12), T3
20% (8/15), &it26% (10/38) & {E\A = hud
BP0 X 515 Fvi— FOoB4E, HASH
10em® i 2 5 LHFRACE LW L RO LD
BRI 36\ Tk A A SR8 ©7,000~8,000R %
BIEHRE L LIcedRNRTE o b D EEL LR
5.0 Tl, T2 CrrefINs F vy — FR AR
THEBAEGIE T3 © 5 5lcfT hhicDR Ch
hEFEOERE LTI & Bbhic. 1964
~19630 ] Cid JHPTIFE AR 1k 54% (34/63)
LY ZCED, Bic TLix, 87% (13/15),
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Tabl2 4. Recurrence-free rate according to the treatment method

(comparison for three series)

Total 1960—63 64—68 69—73
Rn seed 13/21 4/11 /1 8/9
Ra (%°Co) needle 6/6 — 3/3 3/3
Rn with ext. beam 6/7 -— 6/7 =
T1 Ra with ext. beam 2/3 -— 2/3 S
intracavitary 6/6 o 11 5/5
Total 33/43 411 13/15 16/17
(77%) (36%) (87%) (94%)
Rn seced 10/27 3/12 1/4 6/11
Ra (*°Co) needle 10/13 - 0/1 10/12
Rn with ext. beam 9/13 - 778 205
T2 Ra with ext. beam 9/14 - 9/12 0/2
external beam 2/2 —_— — 2/2
Total 40/69 3/12 17/25 20/32
(58%) (25%) (68%) (63%)
Ra seed 1/9 17 0/2 —
Ra (*'Co) needle 2/5 1/3 — 1/2
Rn with ext. beam 5/17 1/5 1/4 3/8
T3 Ra with ext. beam /11 — 1/8 0/3
external beam 419 — 2/9 2/10
{ o 3
Total Gy <z%f/f> (7) (4%
il . M

T21368% (17/25) Bl hTws. Zhbix
25612001 % CAVMRBIAFTRIC 7 v = oS v UL
200KVp X $Ic X5 SHEBBMHN U v AHEBIT
AL T FEHVELE BENE S hic bOTH
5. LaL T3fcizd/2s (17%) »MlEE hic
CBE v, BT 260 2 F£L EIEFRR
k, 58% (4272) CTHC ILLE LW LA
Twigw., o, TLTi394% (16/17) H3I7H
/T W3R, £ NERERE (R v—F
9, Ra $t3) Sl BTFHEARBE TH D JHTR
HOFRERECHS. Thicdb#HsT, 1AXE
WTHEERETWS Z L Tl 04, i
AT IR TRECh LAKBOM
CBEEOREYED ABRIATHS. Bilic
B35 T2Hix 7 ¥vy— FEhO B4, 6/11,
Ra $TEINT10/120° 2 F EHH IR Tw5. 5
F v — FOBERERE MHREE caRAH

B » SR ERHEIE & I ol e st 5
HERORER VBB X200 BR e s
H14A%)ImCi 0do Xh 3 1| BHEX2 HiX
B L 0.8~0.6mCi wiFs L b D% HHH
AL, B, BHECES SRS XI5 ERL
fo. ZOREE, #, FHIDERBWERIMELR
7278 Ra ghicbbfei5 &L 29455 X5 TH 5. §t
IR S OF B FI IR DMEN D VLB » JRFEH D
HENBETH ) vAHiEE, HERMKRFEO 2D
2EMNARIFE Lz b onEnofcicd EBbh
3. T3@ICI1326% (6/23) A hicicBE i
v, Thd ) vASER R E O FIICIE
T BHRE D TR LedEET 5 i gdo
X3y vAREEOABR TS Thh 5 0B
BhH5.

(3) BEEFREHE

T CREREREOBERIME VB X 51
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Table 5. Complication rate after radiation therapy (comparison for three series)

oo,

b HEL<,

1960—63 1964—68 1969—73 Total
Complication rate for all cases 138 11/63 12f72 24173
3% 18% 17% 14%
Complication rate for cases surviving 1/10 11/35 12/42 24/87
over 2 Years 10% 31% 29% 28%
CHUL 238 D3 LR HdBA, 24 2 ;’ _zl'f control
o failure
ERPHEIEO 106 oW TIR10% & 7c% (Table 20l ANECrosis
5). HhlI-CISARK b B LI, I e
oy
263010116 (18%), 2 4L LR o T3 ,g’%“ _@é‘g!g%;ﬂf:i_}g_i--
BERE RIEWBHRDWTIRIF (B1%) %< sp ° . _-“
CEMEORRLZ TS, Z0 X5 B = sp
RECbIL 2 TEELZHRELEEIDOTHEHBCD
W, 46ITEER, TREDRZRERS ShT TR WP T ST T
Wb, FTEEOBMHREREI 5 AR Lo 2 P

CTOAHRIhBHIT T, AEERERYHER
KRR £ 5 BRI AP Ed BRT % o
EBbRh DD, B B\ Tk £72060% 341
(4.2, 2L EI RN 2 v TR fEn7
% (3/42) wEEY RH Lo Tholk. L
L COBEIBEECTHEREEZE L 1A
BN EREEBL LD 261 3 BEREL ST
X DBERLC BEO faEE FEE JugL T
Wigh, flCHIC EEY £ ORI RABD
2, TALBEFRG LT L WIhb kgD
BVIRBHRL TGS, ZhBIBERE R flo
%  IRBRR, Bl LBEOREIRT X 5P
RECERTELOTHOR. 2D X5 REEY
BBl E ©d HEEE I s e ol B0 EER
EFRITLHTI7TY% (12/72),7 2 D LIEFRA ©
29% (12/42) Ly, o Bl ErLzh
Winwdd, ZoEONFRKEREE S DH
THB. Tickhb, P - BRELET S LH
R, MERERCEILORERLTY, BT
BEEOBRE R\ odie, BENALLTRE
@S hic LR TRNA 5.

(4) svvagtls Fvy— FolEiEEEE
ToWT

Fig. 2. Relation between dose and treated volume
(radon seed)

NEEDLE (Re}Co)
o » 2y control
o failure
201 A NECrOSIS
10 A BALsptalT
ST s
© ) — '_"E
Ficd ) o
- 5—
" | . | - 1 " 1 L PR
2 5 10 20 50
cm’

Fig. 3. Relation between dose and treated volume
(radium or cobalt needle)

Fig. 2, Fig. 313, ThFh s Fvy—FET
o AECHRE LREORER EASE & 0BG
FHEDLLTWS, FHLEXEE T r=-a
M 12 X B SHERIE SRR MR TR B B i n g
THOREYTHRCE, FEE, WLThs. £
DicHEROLEIRLD, 2F W HAREOKR
%O TIERIRERLE L ItoTn 5,

SFvy—VF, v aih~ShoBst 55
P EIER RO e BRI H BN F v
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OBA0em® ¥ L LT, s o v a8 Tk
20cm® L) B CIXTESE ¥ 3B RN L o T
5. WIhOEEL SR TRLE X 5 IciaficE
THREIAP LT EHAC S DKL,
LRI L L TRRRCEEL AT o ERE
By E, EFTss iBlrths.

Fig. 2, 3inb S A$tE 7 Fv o — FDiE
BRI Teb bR cHl I h - ofmEY:
HEETsisovattliexLts Fvy—FT
RiiEl 4k s, Thbb A LERY N LT
5&&, v AgT,00R/7TRIZHLT, 5 ¥V
¥ — Fig BIEk AR A TH10,000R % KWEE L 35
CED. FloroBREORETCHLESTA
K F10em® frECHRREETHD, 5 Fv—
Fekohl FoZARcCiiE s L CLisR
405 T BTIRILEL, T v AT 20~
25em® (2FEBACELTB) f F T, HBFE
LBz rEEEvETE-LOLEDbRS.

5 U vAHiEBECHT %R

15D 4202610 BRI BT 5 Y v Hils
B R X Table 600 < £ T1332% (64/202)

Table 6. Lymph node metastasis at
the initial visit

T1 1/47 (2%)
T2 18/86 21%)
T3 45/69 (65%)
Total 64/202 (32%)

HAREZRARESMER F378 HL1E

THEINYROC L AP LEBEIER LTS
B, BBEETE.

FEDT V) ViR E i 5 RERREIE
R, EREHEOMC XoTE2TL 5. il
TR, BB S0 16FhFERER ot
FlEfE ) vAHEE LT ol b0 9fH S
2%, W3 PILRRBEIEREET, 3HD R D)
Lz Eo%k. B THRRERERFE OB
TR SRR Fiob R v Shi R
BIhe & ole. Ry vAEEE Y T ieok
B4 C O ERE oA Th 5. TIHILE
iR, BB T2 flTix, WShbiHER
X FIEREE T BT L. T3 166,
JRZER IR 57 6 fih 2 BIMEER B o HIE L 18
A D 1L N3 CTHIETREETH . FERIIE
L7yt 106 TR EBIARIICK 2. D
X 5 IekE R BRI CIRFATEED ) v s
BCEBRYFHXTS Lo L. ERE—R
BRI b0 VASEEOS, ERNBHE
DHBND S OLRFEE « U v Hik g “en
bloc” Fffi%fTokcbDd b 5.

LA CC 24EL BB L 2ol 1 w3 K
IEBHIER (240 LEREHEL OBfRE
Table 7Tie—3¥E L7 Tl o 1 FllE Filiic kb iy
&, T2, ufl i, EREHEZ B 9flh4
fil (4428) 239 v iz {8, RIEIEHRE
@ 5 FTix “en bloc” FlFth 1 FlORF B
T BE R, T3, 380 Tk, RIEHELKISH
5B (33%) 23 v AfiEE L HET & e, |

Table 7. Recurrence-free rate for lymphnode metastasis

Primary lesion
Total
controlled uncontrolled
T1 111 /1 —_
T2 5/14 (36%) 419 (44%) 1/5 (20%)
T3 5/38 (13%) 5/15 (33%) 0f23
Total 11/53 (21%) 10/25 (40%) 1/28 ( 4%)
Surgery - radiation 6/12 (50%) 5/6 (83%) 16 (17%)
Radiation 5/41 (12%) 5/19 (26%) 0/22




Table 8. Effect of prophylactic lyraph node irradiation
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‘Without prophylactic
irradiation

With prophylactic
irradiation

7/20 (35%)
7/18 (39%)

115 ( 725
11/44 (25%)
10/17 (59%)

W fn524E11 8250
Cases from N to N+
T1 8/35 (23%)
T2 21/62 (34%)
T3 10/17 (59%)
Total 39/114(34%)

14/38 (37%)

22/76 (29%)

FERE OB L 72236 T1x 1 flo 2FEfiafTic>
B E THRRE ) b0 226k B % 1772
bt Withd HERET hot. BEEI
B EFM TR F BB L&) oA
6/12 (50%) TTF#HH B BARIMER S B ©
135/41 (12%) UnHIE LBk h, Fit
3 RFEHEHEF Trr83% (5/6) A bhi-oic
WL, BEREBRFE6 AT 1FILrEEicho
iz,

6) Vv EiTFHiRSO%hE

B s W CRRBRBERCTR ) v < HiER
ALV DORKEBELILE S, EREOH
HROEN F2d D B 5ot NO 21451161 (52%)
2RV VABEESHOMTR Y, P L EEED,
BATLTh FERED G2 £ihvofe. F07e®
I CIREERANT B S BBy Bt BE
(NO, Nla, N2a) i JRFER BRI PR
F#E#F (Submandibular, Subdigastric) = ot LT
FHCBHE TR ORERE Lz, = 0fER
BERom< Y, EREHHEO EL ticy v
ST D FEHRIZ WA Uizt Nlb, N2b, N3 X
5 BRSBTS 5 BB R 1 L Ti4,000
rad/ 4 JARERE O RE CLlL HETEET, FHTHER
DIEFMEIT5 RETHD, Nla, N2a 0 57z
BB LIEZECDY vAHEREOH S DIt
EbEFE Mz Th T TR TR0 TiEy
HBDNE N EB bR,

=75, FHICEREEORERIAE -0 RO
SRS S —EHEE Lz bhicid, BHTCITERER
HBH T2 LED M\ T1, T2R-CII TR
IZR—2 b r VETES12MeV % F\s, Lavd
Bl 2% A & U T4,000rad/4W BEEFRHT 5

ZElELic, ChTHElicBHE LT
BlloaoBHFFTS, BT ) v @iEBse
FETBHL 1 ALIEBR L0l icdTH S,

FBHRBE ORI\ TI9644E s & 19744 D
27 NO, Nla, N2a fEflic DT FIFEE
BE & AR TR 2Tk b0 L B
TRBEBYEET A e Ui Lo i L
Table 8N i s,

M, COBEEETEEFERICTRokcb 0T
in, Tl OB, MENEH T I L5 EE
e, Ao does Frve— FRIATLACY
VAR L e NO TIAT 5 & &7 iy
LB ER LD, D LD iR B
Tk Tl Lwvwz E$36% (7/20) Y v g
B U7 3 F BRI R 5T L 7B il 150l shqE 2
16l (7%) wLais o bh fnhof.
T2 Cri@iE e BRI © FEF] T AR
S >CREABRICH LCET, EHHY v
HitEIR % &5 3,000rad FRERH L7z b0 L4
BABHEBC BHY v AEHc -2 e VvE
F483,000~4,000rad BEF L= 4D EH BB, fE
RIFHREIERTEE <718 (39%), WEET
11/44 (25%) w8k, V) v _EEBRL T L
, ENRLBAEAFEOHVIHBERINMENL ST
Bihsd oo BE»bid SHE2TL AR,
T3 FETRIWMLH, V vfiEBy B BT
bepflick LcmmEbs s, BikEFREHERC T
/MBS Z FRIANC JET Lich, Fotk59%
(10117) w V) v HiEB 238 & 2T 722 T\ B, |
Thbb, TBOI5C EREOERLLDOT
EEREC A LB & THEENEBBEE
THLDEELDZRETHHS.
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i, FHRBHOBEC &5 BRERENSY

VAR ¥ COMMIZ SRFEIEREH O
Io TR DD THRAERO-RGEEELLOK
DU TFBHBH & MiAT L 721061 & JERE 761 8 Fl ¢
Hig+ns, LbFEH6HATY vAHEBD
HEEZZ TS, LrL, BEFCRENTOH
AL T ER e EIERHEID v v ~FFfic KB
THLDONRENDR,
. % =

CEEO BRIk BREEEBO gL BET
B, H<HBHAWLRTWS T2 Y AR
S BEY BHETA X W ETYL
V. Bx OBEETHI1960ELSEDRBFI O, 7
WO AERIET F vy — FRERRETH O
BREIMEL, 20 R EA LI & = A
DR Paterson-Parker o fEHEVEEI Y b 4,4
BB b R ER B, FOo, o9
AGHCERR 2 obd, BIE LT 5 HREIHRRA 2
B L 70\ 5413 7,000~8,000R/5~7 H % F £E
LTBER T oTE&., o/, ¢rxb 8%
cHTAERO GG Fve— 1 Tl ERPRE
A, B BEC LB RFRE LTH
WTER. 5 FVY—FD X5 il s:
HOBH T v 20 LA UEHERTH
—EDL D LER D, B L IRRRIT SR
CETT5. fe>Tso v st A—E1EYE2
7o & OFREE O AR S RN S . AT
THRARIAGERE - L T7~8,000R L Lizd DMEH
RS2 T &2 BRI <1310,000R % H
L Lich, o, F1H0 7 B TEREE
FiEIET,000R & 7o b 7 LB O BEG RSB
FETHE 52 v 20 7,000R/7 BRE EL s
5. TheBL T #B=o M 57213, Lajtha,
Oliver? DHERIE = F A 1H\ T acute dose
rate irradiation OAFERME: LEBEOEFEER
HERE - FRI 2 E L HYHERZHRL
R EE X Tieod. Fig. 4o EEER
i aHi{ & 522 Am6,000R/ 7 B o EAEEE
EHNRBEE, 7V vy — FCIXETERARA L
B REKATADCEEDER A5 LIERET

HoRERRAREE&HE 8378 B118

=]

)
/ffzg |
\)@g
& b

P
/i

log S,
5

Vo4

A e e T

)
s

i/
A
i’

) SRRt L L

Fig. 4. Survival fractions Sp (protracted low dose
rate), for radium radon seed as a function of
time, T.

423, THE X COLFERIFA—ICLD L5
FTAHRDCIET oY AORBRGE LW LS F
V= FIIKARIA TRHRE.NR1.36E 705 k5
THDRRNT LA R.  OEIX x« DR
B¢ v oo agtEMo a1 7,000R/5~6F 234
REAWBRTWASR, FFvy-—FTsh&f—
ZhHE B % ik KAFACT #910,000R (12151.4
%) LTHORNWEYTHYBERS B ORIHEL
b—FHLTW5. b Kik 50350 ATC
34.8rad/is, 5,850rad/7 A~ A—%RE2H 51
135 F v ek 4760.0rad/Ry, 7 HiEO BHRE
5,700rad & LT\ 558, & h@k A A g3
BENHMdrad iz, v AW LTI £1.36
Lz b ZDfiE & bR 4 OEHRET O EEEIR—3K
LT3, .

Fig. SicSEBRIC R« DER CHB LS v v A
EFOREF DER R A B T Surviving fraction
TRDIERERLTH B, i & OREFIHHE
TBib L LR ETROMEEEhsZ Einh
6,000rad/ 7 A D EEHERFED & Rd 7z Surviving
fraction]X h RFL L THEDS. v v aét,
230 b T OREOBIGRS B 2 FERBARZTT
inote b DR O CH F @i O TR 0%
FEHED TR 1 FEHNADHELED T, K
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Fig. 5. Calculated survival fractions for our rad-
ium implanted cases.

WCRE DS orpiiic b L, B yaReE
DBV BIE LT EROMS % D% b DH
HL 0T3S HOEERIIGE REYR
TEZERTENTEANE V2 X 5 X 0EAR
T HARE - FREIBIRE B & LB L. R
Ryt L, Bl cRERRY ER ST
CEEBREEDOREND L DT WE T Lh bl
5 DM EBRBIIFEETH B baMmhic. Ll
FHERE R WIRESRTO HRO21 5L B
D X 5 EBEORI AR 1) 2 SIEORIGL,)
MisLaeEx, FhBEETOWTHEHROM L
BT EREIDL, LABEZEOREECE
BET 5 & Bbhs—B8E0ER R R RET
BHrT EinEs»b Fig. 2, 3¢5 Fvy— FRO
YU ASHEOWTORE - ARBIRCRLED
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