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Therapeutic Effects of Radon Seed Implantation on Tongue Cancer
By

Hiroshi Inomata**, Junichi Horiuchi*, Takeo Okuyama*, Tadashi Adachi*
Department of Radiclogy, Tokyo Medical and Dental University, School of
Medicine*, (Prof. T. Adachi) School of Dentistry** (Prof. T. Murai)

Summary

1) From January, 1960 to December 1965, 60 primary cases of tongue cancer were treated. The
treatments were carried out by radon seed implantation to the primary lesion combined with external ir-
radiation of lymphnode metastasis.

2) OQutlines of the cases were as follows.

Sex: (Fig. 1) male (39): female (21) = 2 : 1, average age: (Fig. 1) male 52.2 (20-80), female 52.5
(81-77), initial symptom: (Table 1) local pain (70%,), first visit to our clinic from the onset of the symptom:
(Table 2) within 6 months 42/60, more than 6 months 18/60, Site of the lesion: (Table 3, Fig. 2-4) unila-
teral 55/60, Histology (Table 4) mainly (95%) squamous cell carcinoma.

3) The TNM classification and the stage grouping of the cases (Table 5, 6) indicate that about 679,
of all cases were in advanced stage (III and IV) having lymphnode metastasis.

4) Radon seed implantation would have been very effective if the primary lesion had not been so
large (less than 10 cm®), (Fig. 5)

5) As for the irradiation for lymphnode metastasis, the earlier it is started, the more effective it will
work. (Table 12, 13)

6) The incidence of osteo-muco necrosis (5%) was considered. It can be caused by very large
dose given in short period. (10,000 R/20 days) (Fig. 8-11)

7) Necessity of the extraction of teeth prior to radiation therapy was discussed.

8) Merits of intubation feeding was emphasized. (Table 15)

9) The five year survival rate (by M.C. MacDonald) was 78%, in stage I, 80%, in stage II (3 years),
25%, in stage III, 0%, in stage IV and over all 35.1. (Table 8, 9, 11)
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Fig 1. Age and sex distribution

& Male 39
oL O Female '2I
Male:Female
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Table 1 Initial Complainis
Symptoms No. of cases .I
Pain 41
Ulcer 8 !
Swelling T |
Discomfortable Feeling 7 |
Leukoplakia 5 i
Trauma to the tongue 4
Papilloma 2
Erosion 2
Dysphagia 1
Bleeding 1
Fever 1
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Table 2 Duration of symptoms before first visit.

Duration of symptoms No. of cases

Less than 1 month 6

1— 3 months 24

4— 6 months 12

T—12 months 13

1— 2 years 2

More than 2 years 3
Total 60

Table 3 Sites of tumors

Location No. of cases
Lateral margin 55
side  right (29)

| Teft (26)
Inferior surface 3
Tip 1
Dorsal surface 1

Fig 2. 3. 4. Schematic diagram showing site and
size of the tumor of the tongue.

Fig 2. Dorsal surface

(4) FAEI (FE3, K2, 3, 4)
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Fig 4. Lateral margin (Right)
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Table 4 Histological findings

Histological findings ‘ No. of cases |
Squamous cell carcinoma 46
Adenoid cystic carcinoma 1
Early cancer 1

Total 48

2bDTHD,

(5) MR (F4)

£HID0% LA LA T inbh T
. D D10% DIEFICK LTIk g o iz
X Y HENFishh . BIE0% 0 5 bA%E
DFERIE TR OWERE L Icd8fihic 2T xR
ReFbTLE 4D CLEDIBLNFF LK
BT DR TENRR; (Adenoid cystic cancer)
14, Early cancer 1 ffj-chot-.

oL PRREIETE (E5)
T NMZBCHE> TIHRIRIVEITEE 2 7R L e b3k
Table 5 T.N.M. classification of 60 cases.
( )i Number of women.

s T, T, T
N, 6C3) 903) 5(2) 0
N, 20D (2| 12(3) 1(D
N, 0 3CD 7D 40
N, 0 0 10 3(D
M 0 0 0 0

5D ieols. TNMAERUI CCoiigic
FEV1963ED BER XM TV B, FOETFEF
BELARMER O RICE S 2B\ THhD S o
ERIEDTW5 . BIREOIN L 4 BIDE & I1L1960~
1965515 DIEGIT 2 % H B> 19634E LI FiT 0 & Dzt
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LTRBEORRY & L e ErTorboTh
3. BRI 5UI CCHENBIL T FRE
DFLEN 2 anBNE TR T, BECHEEE T
Stk ofES . T RE2 onF\ 2 h DT, #
DR~ O BME oS . Ty BRE2 enbd
LEOJES, B\ i3k ¥ 2 BfR B B8k
ot . T FoOEEBEELRITH, —
D EoBEEFIBCEE. I NIZFIR Y v 4
DETRT Nofihoda, Ny:EhcpihaTdhtk, No:
M RO Al w Btk o b D& fith 5, Nt /&
PN fhh s, MIGEIRER OFT R
EHINT . BSICEWTHRZE Y vsfiofhic
2OTCIEFIR206] (33%) T, WIRRCERIEE
DHITIEFNL 1 Gl R bhigholc. BT
NMOHAEHER L2TE6ILRT X 5 il
ZEFTHE THE D206 (33%), IHE W
HAn406 (67%) &ie hHEfTHEN 2R D6T %% 5
HTW5.
Table 6 Correlation of clinical stage to

T.N.M. classification
( ): Number of cases classified by clinical

stage.
T T, T, T,
N, 1 (15) 1C5)
N, v
N, I (32) (8)
N,
M

Table 7 The treatment methods of 60 cases.

A. The methods of treatment of the primary
lesion
Radiation therapy 60
Rn seed 53
[(Lucal surgery
Interstitial / after Rn seed implantation 4)

Cobalt Needle 3
Radium Needle 3
Chaoul therapy 1

B. The methods of treatment of the lymphnode.
External irradiation
Co-60 teletherapy or orthovoltage x-ray

therapy 46
(Block Neck dissection after irradiation 9)
Radiation plus Surgery 2

347

IV. g@ehik (E7)

TERFAERE Y - HIRBRE &R 3% ik
wRBERS.

(1) JRIBEH KT 55

AECo < SEIOFHETE & U C/IMRIRRRR,
BRiCs Fvv—FRIEALEL ORS00 THS
A GET) MEEHEE LTI 6,000~ 8,000R%
HEEE Lic. zoffis oy agt, 254+ ¢fol)
AbfTotd, WTFhoBag bHAGTRROHRE
DOFTEIL Paterson-Parker system!? jzfgotn. &
% BTz 1 Blie oV T THEEE 0 ES
G118 600RT# 8,000R/14H T&H 1.

(2) Y v EER I % iR

) VARERBRECH LTk E LTXEE
Tl FIC L BANRIRES T b h T (E
7). Z60FEFI D 5 HABHINC HAHRRFR Y T Inbh
ey, 055 9 GlILEREBEEE Fif & LB
&L, 2flkEgrD BATHIBHO BAYChH o7,
1963FEEIL L ICEI Y v EioER b &
HERE LB B A T O R R REIRRIC 5 | 225\ C
BE 1T 5 JigtCh 2t 19644EE A BTN,
DEETH, XNEB LHRLBLBATLRY
Blgos3WTBHEY T 5 HEHeZEE Liz. #458
BERHe i X chotoh, Bicit (19644
LIfg) 5 vaAnbon =i ko,
BETE{F + XEF D4 200kVp, 18mA, 1.0mm
Cujiis®, F S D :50cm, BHEF 6 X 8 em~ 8 X 10
cm, 1[EFffE 200~250R, #&#HE 3,000~5,000
R/15~30H, 7 v -3 D4+ S S D :75cm,
IBEEF 6 x 8 ecm~ 8 X 10cm, 1 [EffHE 250R, &
#E 3,600~ 4,500R/15~20H

V. AEERE

§ ERHORI & AR
BERSLRNI S A FRE LURLE
LOMNESTHD., Nflo#HzcsEl R h 5
MacDonald™® o ZHAEFRTRLICSDHFE9
Th5. MEBFRIX 1005 ThH Y, EFEBTHK
HEBEEZHBR L bR, chiEks,
FKICR LN DN &% U T o AFRI
5%26%, 3438% ThH h XRAMEFRTIXSFE
35.1+7.3%, 34F42.5+6.4%% 5= Rn Seed

—131—



348

AV CRRBHOBEHRER 2 T otc L B0k
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Table 8 Absolute survival rate, 1,3,and 5 years.

T wyears ’
Stage L 1 3 5
I 14/15 779 3/4
(93%2) (T7%) (759 )
1 4/5 _ _
(80%)
I 20/32 7/23 2/9
(629 ) _ (30%) (229%)
v 3/8 7 0/6
(37%) (142%) (0%) |
47760 15/39 519 |
Total (68%) | (38%) | (26%)

Table 8 End-results of all treatment in cancer of the tongue (1960-—1965)

Effective

Years After Alive at Died With-dra\vn Number Cumulative
Date of Beginning of During Alive During Exposed Prnapqlrtl(an Stan(I:lan:l
Diagnosis Interval Interval Interval to Fisk Survived Error
XtoX +1 Ix dx wx I pPx %
Total I 60 19 0 : 60 68.33 5.85
3 24 2 7 20.5 42. 46 G. 36
5 12 1 ] 9 35.05 7.25
Stage [ 1 15 1 0 14 92. 86
3 9 0 2 8 78.00
5 7 0 4 5 78.00
Stage T 1 5 1 0 5 80. 00
3 3 0 3 1.5 80. 00
5 — -— — — — |
Stage [ 1 32 12 0 32 62.50 |
3 10 1 2 9 29.91
5 4 0 2 3 24,92
Stage Ty 1 8 5 0 8 37.50
3 2 1 0 2 12. 50
5 1 1 0 1} 0
Table 10 Treatment effects appeared in late Table 11 Treatment effects of squamous cell
literature carcinoma (histologically comfirmed)
Five year in our clinic. 46 patients (1960—
Auther Year survival 1965)
rate =2
Berven® 1950 2&_3(9}? ) Years Total Sta].ge ‘ St;Ege ‘ Stﬁge Stgfge
Jacobsson® 1948 G 1 year alive [69.5%) 1005 75.0|65.3% 37.5%
Wood?*” 1950 27T %
Baud" 1950 24.19% 3 vyears alive | 40.3 | 77.875.0 [31.8 |12.5
Wisceyers 1660 21.9% 5 years alive | 30.3 | 77.8 — [26.6 |0
Cade® 1950 2T % -
Tsukamoto®® 1957 31.8% BTG % ) v AR O FENEEZOTHRIC
Muta™ 1959 25.7% Kis BB Y AT 5 & LA HER R DR B OTH
Yamashita®® 1560 42.6% 5.
Letcher? 1982 % IV AROMRICHT 5==0BR

BEETHD. Ny BIEI2I Tk 5 EEERIT
T9% VL Ny, Ny, Ny BECl314% & o b Sk

(1) ERERBEHT 558
Wb N & B P X b 530496 (92%)
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Table 12 The lymphnode metastasis and the

1
3

5

| Alive year

survival rate

902

Negative
lymphnodes

8.7

Positive
lymphnodes

i a7.6%

26.2 |

14.1

Fig 5. Incidence of primary site recurrence re-
lating to tumor size and treatment dose (Ra-

don seeds).
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|
ey % o
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) [+] -
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'3 LN ] " o
*0 ¥
10- o © oct’:co o
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0 _ 20 30 40mCi
Total seeds required
B—REEOWEE R LFESHR L LTV

ﬁﬁLﬁmwotﬁb4%kov1m3%mﬁ%
FoRKEEHT0em® L) FThHotc (E5, xH).
RIC 1ELNOBEFHE O G EEHOBR L FRL
72 Rn @ mCi L odfRERLIzd 0p %5 T

H5. ZOBECRITFEIELUIOIFEEHINE—IGEH
LT, coRC X % LSO R A 10em? LI

TEM LA Rn o mCi $pi20mCi BIyTid 1
FELNOBRRIIN 4.3%THBHThdbbHT,
BEEH10em?® L Fwwin s Lf960% 0 & L T W
% . Fletcher” %35 o v AR A DB LT
TOBRRLYPELTBH, Zhicks T :
2/32 (6.2%),T:: 6/32 (18%), Ty : 4/25 (16
%):Ts 812 (66%) DN TH 5B . RpBo#L
7 Fvy— FEfuvTd10em® RolEE chh
IR 4.3%THD, 5w aiteoliciEs
T, HEETR O ST UG BE O
7 Fvor—FOohEsmicdicn. L LER
R UGB AR S 285 L il A%
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Fig 6. Schema Showing Rn seed implantation
using a guiding tube
rf’___{“"’ )
Fig 7. Right lateral view showing planted

Rn seeds.

o5& ERBEILTIES 0y At~ ¥
Vo= NIV ollE RS 5. coSREEL
TPy —FVaLbl i HECEYT 500
— DDA L LT 6 OQI&E TRAE T2, b
B D A I TRIA B8 % —3E 0 7 ) i B3
DIcbDORAZRL D2 Kn&Ek- 4 7E2EL
TRIAERTS X5 L. PAKDO XEERK X
hZ Fvy— FORFIETH Do L&D
7o (E7). BB 7B 5 oRFEREY R 5 &
JEE K& Zp10em® LITFOBE&Es ¥ vy —
FIZX b BUCREEAEBRICH, ThilkokE
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I D LEBLITE L Ihote. LicaionT
BAETIZI0em® X R ELEICIES v vy —F
ks by, Xo#Egic sRENMLE 2 H
oY AERHGTLS.

(2) V) v EEBRE TR 5 2hE
WDV v s O Y 25 L 4 DfF
BITIL66 % IR DR H DT, BH39.7%
Berven® 60%, Jacobsson® 80%, T\ -3 d 2
O EWHETH S . Bk o< 196345 &1L b
MICE Y v SRS b LR LB AT
HEBHEAT 5 & 5 itk Eoteps, £ OREic
VE396h28 ] (72%) »% 14ELIHEN &, F
4.5 ACB{bofmr Rohi. X—EELL
FECREEE 2R T X 5 ek (Ny) wichus
HAHRETERRITRA KR B LB 2 L% o
1o, 19645Eh 1% NNy 13m3am Z &, fo & 2N,
THOTHFEREHRFIC G &5 & ) vAHifR
G175 Fiétk Lot P ko onFgticon
TEDERE—FET 5 L E130MLTH S . F13
Table 13 Management of the regional lymphnodes.

( ): Number of cases aggravated within
one year.

N | N[N, | N,

I_.
Group A [8(0)|6(1)|2¢ 1)‘ 4(0)

Group B [12 ( 3)*14(11)*¥12 (12) !0 0

Group A: Regional lymphnodes are irradiated
immediately after the treatment of
the primary lesion.

Group B: Regional lymphnodes are irradiated

upon development of apparent tumor.

Metastases were not observed in nine cases

of 12,

#%  Three cases of 14 were not treated.

#*

CEaERh Ny ikfBstic X 2388385 5
nigholens, NN, icBst # 5| 2o5% 172
TG EWIEBR R © R IEZIE 2 B bh
fo. EFC No, Ny, Ny, Ny 25a#I2H;: D & 0T
B, ) ATk 5 BEBEE O L OTikic
WL GEDT Y Vo EICR U C BB BAA DRI AR
ho®, ) vAEH~OEBOREL, EErbiui
FTRPERETHH 5 Ny i3 NNy 13 Ny ik Ny
LB ENEpOEELLRS. YDz

HAREZRMRESWE $285% H345

DB 1963FELARNICAT DI JREAHE TIL Y v -2 fifie s
T 5 BEBIAY B T ot ic B 21 18
TR OIeDRSR E BN B . KB Y o2
BB e hots Ny iEB A Bl T —E L5 ic
Ny wiotcRiz, A ciisy, fiosc
1325% (Berven) 15% ($54%), 35% (Yr %) 1o %
LTw%. Vv Bl ERRINC e, 2 fE o
RESKELTHEDTEBLZHERZ LOTH
h, WARIRESR 0.5enLA T ) v @itz
BRANARTTRESS & L, TR v v SioHilE
AFRD BT hote b 0T b M IR H
ERShIER5BELH S (UASD, Wood,
Simmons®®, Morrow!) A b5%- b % IR EE Y
EEH bR ThLTTEhdbDEELTEN
TR BHT A A RETEAD . KT
EBOBH 556 (NoNg) 10 LTIk feskIzF i
F & LSRR EY L & LiofiiEs %4\, (Spen-
cer’™, Quick'®, A [T, H%) Ll
B2 OEE CIBSHEIEE O 20 T HY o $hE
HETFBTED, BRI BT FilF 2 LEL
Lizd ik 94 (20%) oATH2I. Biey v
ASEVER DM X DRI R A 25 LR O
& (K14 wirbh bM<, BBOHOMERIT

Table 14 The lymphnodes metastasis and five
year survival rate.

[ Negative |  Positive
Auther | lyraphnodes [ lymphnodes
Wood?*” : 35 9 17 %
Jacobsson® 52 15
Cade® 33.3 9.2
-
Windeyer®® 44.2 | 13.8

SEM B L , FHTE R AR LT L 10
Z%VIN D S EEFREB TV BICTE . B4
DOREFNC IR T & LT okiEgich
L%, TORBIEROWME LENE » b R ik
L,

(3)  HhEEEEER

1 B ZR T JRG R P AR 1 & B D RS S
frichh s LREOEINIL oI L Lk < Bb
RO FEE A 2 L T3 L BT 5
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5. bz oRERECH b BT Hx
WO e 2 HHIEOREL KL, KifHBRE
RELULSEESRECEREE S . 205 R 2 K
EERE LIPS L. CILBEYD &L
HELDDHLDTHD. & OREIIERIZS < 12ESH
ha~127 ARBBLicd 0% ot ihd
EEREDORREISEBECD B0, Bedbdr, »
DV HEITH B OO TIL SR DS .
SRIOHE TRAEAT 36 (5%) w LitokE
FrERDd HhIc, Meyer' (3 EHE O KAHER
W RO X 5 I RERIE b Eran fo S A A
BELI=DI 7/ 1236 ( 5.7%) LBEL TR Y,
MacComb' iz M X Rk 7 K& © 7= 3 1 47
DI EERE 4 B, TEHEYIER 3 AIE 76 o7
%) HWELTW3. Hid o 1< 40E o |\
REFERIC LTI MR (£4£ LTRn Seed)
AR 2 EBABH YT, Bic 48 X FTR
Y VASEICR LTSRS R T o o TH o
fo. T OB, KEGHEDORA L2 bh s R
ADKEERALFEFEBEBC I A L fo/ NG B o
BERSH L, ) vosEiNDIERIBEHCE 5 BRELE P
IR B SHIT PN & F R 5 oo OB O RS 73
M 2fcZ EILLBLEDTHEB, fOTZDLH
e VR I B SR D KR T A B S
naZERS . HilEERE O EFRRC b
OB OMIC S B D FEREYE 2 2T
H55. HEREFEEDFRA MR OML TSR
O THANCIRS X R BIEE Y B B A%, RN
X DG 2 bivic i o B L BEHEs S
5. IhbORRBERC LTI oL 2t
LAEETHFE THH 2%, SEO ERHOR;
PR S 4: Ui 34 ii\vShd 20 A LA @
10,000rad Dt % BFNCZ T b D TH 5. X 8
D R A VIEEEG O RFEM e b Do THE &
W OBFREEL Licd o CEELE X fchots
Al (R B) WL, 27 b SIHEERE S CH 5
CEXHB. chBO3FIEVShb 196440
JRAERE Y v ARG AR R CB /7o b o
CI9BELIRTD X 51 ) v A HiRS A 84 B h €
fTishhICERNCI Z @ X 5 IokiEaREE 1 6
bRD B hihote. Bb M EREE R
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Fig 8. The absorbed doses are consisted of Gam-
ma-ray dose from Radon seeds and the ext-
ernal x-ray dose.

Rad

x10° »
10k e

Absorbed dose of mucous

menbrane of mandible

5T 15 20 B 30 5
Time (days)

A: Representative case of heavy radiation da-
mage to the oral mucous membrane.
B:  Representative case without radiation damage.

Fig 9. Photograph showing a case of the radi-
ation necrosis developed on the oral mucous
membrane and mandibular bone,

“' ¢j&LmL“

KgEDE L OB cRikET2. Moo o
L5 el EORERRT 1 ITH 5. Filigfed:
M T H oIk EFIRATCR B f A W
LB LETHD. TRIERL LR CF
) ZEET LTz oAfolniEF Y v
2YAY Y PRCE D EORREY D2 b E
FZLTW2 (¥10). B /MRS EE LTk iBgt
ok s, H%ErTkRLCRITOBEER X
LR ERT D L SNBECHD . X OMBE
DIRWHT X 2 BRI & 2 0 = & Ry Ry
ZPi <Tod DR E 01T 5 & LSRR~
EHECHD.

(4) g RiE

EREOLE LD 1 kR, B2 TSP
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Fig 10. Photograph showing space retainer bet-
ween the primary lesion and the regional

mucosa during the Rn seeds therapy

EogE LR b s B CEERRT S L
[F /30 ﬁtﬁ%@f&@ﬁ%m_&mrmﬁﬁ
DB AT b E D HEY RIFT SO TH
5. Bl (1) HEAKESEOMERCIET S
BAGR_ o F O AR IR O BIZE, /NRIER AR
fED X FfFeieh, FOMmSHE is #HNE © K
FeRLTbdhenbIslEELics. (2) #
R 5L S BB AT D ARG IR S i BEfil U Tl 2 B

PRI 2 NS G 2 B f s VORI 48 45 D IR IR

BEATS. @YEATOL ORI E D
(R R 2¢, HHUEZC%) s RN iR
BEELELE2H 5. UEDOAL h R4 LER
Fai OB T B AUt ot RS T e A
T EEFAIE LTS,

TR RTH e 2\ Tl — 0 O 8 R (Quick!®|

Easson®) 4 & 2 03K (01 h Sk #ESEL
Twh L 5 ThsH (Thoma®® Krugel®,Ladow!® |
Gulter®?, Dodson®, Meyer!é)

TR D e 3 ATEC OREIE E B & A7 T D A
MBI 2T,

P D FMEE ORI OV Tk L
T\ 5. B BOUE S o i 4 7o % IR 3742 3
SERALRAI & LTIl oEELHL T is v
b, ﬂﬁ%@%rﬁﬁoﬁﬁﬂﬁb%bmﬁ%l

f%%ﬁmﬂ?b&ﬁ%ﬂ&%&%ét Arie g
THZEREBELCHERELYFLTS (KD,

BoARES MO RE S HERE W28k B35

Fig 11. Photograph showing the partial denture
after the radiation therapy.
“')

N s!.!:!ll

(5) [EHfrh, IRAHE O E
ERE OB IGE I B\ U B R R S 2 g
:r: i“—l—n'lg'i@ E{(%ﬂi i |’H'§"é?5;%§§:@- '5 Z J: %’ﬁ‘f&-ﬁt

i b, C0X 5 it nNEIRLRRCEE
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Table 15 Diet plan by the intubating feeding.
Contents Volume Protain Fat Carbohydrate Cal.

Thin rice gruel 450 1.8 27.0 122

Bread 150 12.0 2.3 81.5 405

Milk 540 15.7 17.8 24.3 319

Skim milk 60 20.9 0.6 31.3 215

Egg 150 19.1 16.8 234

Fish 20 3.8 1.1 0.4 26

Tofu (Bean cards) 50 3.0 1.8 1.0 29

Vegetable 100 2.1 0.3 5.3 32

Potato 30 1.8 0.2 24.8 108

Fruit juice 60 0.2 152 31.6 116

Sugar 90 89.2 346

Total 1880 ¢ 80.4¢g 42.1¢ 316.4¢ 2000 cal.
Table 16 Autopsy reports
Time_ ijom ]
Name |T.N.M.| Age &:gﬁ;g;}og P{;;"ggy li&n;%;};?;?: Distant Metastasis
death (Month)

M. M. T,N, a8 8 Cure Liver, Bone marrow
M. M. | TN, 41 22 Not cure
S, S. T,N, 31 13 Cure Cervical invasion Lung
K. §. T;N, 38 7 Not cure Cervical invasion Lung, Pleura
M. E. | T;N, | 63 6 Not cure Cervical invasion
K. T. | T.N, 60 Cure Cervical invasion
A, K. | TN, | 32 11 Not cure
Y. H. | T,N, 63 35 Cure Lung, Spleen, Bone marrow
M. H. | T,N; | 51 7 Not cure Lung, Pleura
K. T. | TsN, | 34 21 Cure Lung
O. N. | T;N, 47 i3 Cure Pericardium, Pleura, Bone
< x| w5 | o e
A, S, T,;N, 34 3 Cure Cervical invasion Pleuritis carcinomatosa
A. Y. T,N, 33 42 Cure Cervical invasion
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