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Results of Radiation Therapy for Squamous Cell Carcinoma of
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1) A series of 129 cases with squamous cell carcinoma were treated by radiation during a period
from January 1962 to December 1971. The series consists of 30 cases of carcinoma of buccal mucosa,
37 of floor of mouth and 60 of lower gum (Table 1). The clinical features, treatments and results were
analysed in the present study.

2) TNM staging of the series after the UICC recommendation revealed that a majority of them
belonged to the advanced stages, Ty and T,. Only a few cases were classified into Ty (Table 2).

3) Small sources of radiation in form of Co-60 mould, radium needle implant or radon seed implant
with or without external beam therapy were used to the treatment on the primary lesion (Table 4).

4) The crude 5-year survival rates were 45%, (3/18) in the cases of carciroma of buccal mucosa,
329, (8/25) in the cases of the floor of mouth and 419 (13/32) in the cases of the lower gum
(Fig. 1, Table 5). There was a marked difference in the crude 5-year survival rate between the patients
without Iymphnode metastasis (No) and the ones with palpable adenopathy (N.) before the radiation

therapy (Table 6).

5) None of the cases with carcinoma of buccal mucosa developed radionecrotic complications of

bone. The complication was noted in the cases of carcinoma of the floor of mouth as well as the lower

gum was encountered in a higher incidence since mandible was inevitably exposed to larger doses of

irradiation. The mandibular damage, “osteoradionecrosis”, developed in 829, of the cases of carcinoma
of the floor of mouth and in 699, of the cases of carcinoma of the lower gum whose the primary lesion
had completely regressed over a period of 2 years following the radiation therapy (Table 7, 8, 9). The

mandibular damage was satisfactorily managed by cooperation of our oral surgeons.
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Table 1 Histological classification (1962-—1971)

Buccal |Floor of| lower
mucosa i[mouth | gum Total
Squamous cell
T Cinea 30 37 62 | 129
Adenoid cystic
carcinoma 2 5 3 10
Mucoepidermoid
carcinoma 1 - 2 3
Undifferentiated . . 9 9
carcinoma
Others - —_ 2 2
Total 33 42 71 146

AREZ K RELMERE #3448 105

R 31 2 BHEEEGIL 11661 CH 5. 04k

FHNTILRP LB KSR 52D T 5 2k

Table 112/R U7 X 5 o f#EdENas; Adenoid cy-
stic carcinoraa 10{/l, 3% F: f Mucoepidermoid
ca. 34, Fi4r{tis Undifferentiated ca. 2 {fjc
EDFINTC5. IRETERE T & 130858 b 4k
TH Y SENIERIL L, FEF_ b BB D 2o

CCTHGE L.

FlehBRRBS0, KEES7, FHREA626I
SEIONSE LIS,

YRR O 4y« Bl kIR S BB 2010t L
10, CREEE, BEESIAiE6, MK, P43
HEHELIT, WIhb BN 2 5L B e aEt
T% & BESIER Lic:35T 2.7: 1 oK TH
. SRS, Biked.0 ¢ 4ik67.3
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Table 2 TNM classification
Buccal mucosa 30 cases

N, N, N, N, Total
T 0 0 0 0 0
T, 1 0 0 0 1
Tra 15 5 1 1 22
T, 1 5 1 0 7
Floor of mouth 37 cases
N, N, N, N, Total
T, 0 0 ] 0 0
|| 3| of o 0 3
Ts 9 3 2 5 19
‘ T, 1 3 6 5 15
Lower gum 62 cases
N, N, N, N, Total
T, 0 ] 0 0 0
T, 4 1 0 0 5
T, 7 9 0 2 18
T, 5 13 5 16 39
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Table 3 TNM classification recommended by UICC (196&)

Buccal mucosa

Floor of mouth

Gums

Tumour measuring 2 cm or
less in its Jargest dimension,
strictly superficial or exophy-
tic.

the same to buccal mucosa

the same to buccal mucosa

T,

Tumour measuring 2 cm or
less in its largest dimension,
with minimal infiltration in
depth.,

the same to buccal mucosa

Tumour measuring 2 cm or less in its-
largest dimension with infiltration reaching
the bone but without radiological evide-
nce of bone destruction.

Tumour measuring more than
2 cm in its largest dimension
or tumour with deep infiltra-
tion, irrespective of its size.

the same to buccal mucosa

Tumour measuring more tham 2 cm in its
largest dimension or tumour irrespective
of its size causing destruction of the hone
of the alveolar process.

T,

Tumour involving other ana-
tomical structures such as
muscle or hone or extending
to more than one neighbou-
ring region,

Tumour involving other ana-
tomical structures such as
bone, muscles of the floor of
the mouth, soft tissues of the
neck or extending to more
than one neighbouring region.

Tumour involving other anatomical struc-
tures such as the body of the mandible or
the maxilla, the muscles of the cheek or
floor of mouth, the soft tissues of the neck
or extending to more than one neighbou-

ring region.

N, No palpable nodes.
N, Movable homolateral nodes. [g“’
1b

N, Movable contralateral or bilateral nodes.

N.,, Nodes not considered to contain growth,
N, Nodes considered to contain growth.

Nodes not considered to contain growth.
Nodes considered to contain growth.

N, Fixed nodes.

#£:59.0F : 466 .8F T A ati Fiks9.8
Fien Uctk65.3F CH LA TIk61.3F THEE
DFE52.0F P X DRI

T NMZZ ¢ &80 T NM43E% Table 21z
Aliz. UICCOEEC L% T NMoHEH(Table

3) BEHELES, N (U vAfEE) wow
TWXU I CCTED bhic a,b 38 (N, Nep 7
E) #EML, B EFE L bhisyv ) v HilER
(Nja, Nga) 12 No 2 L7-.

FIAL L b Ty BT T GIS MR L,
HREIEE 3, B 5 Gl o R E 3 Ty DLk o T
DBREEAE DTS, Tihbb Ty (BRI,
RS i Fh Fh22/30, 19/37 L4 5T
WBH, BIATIRIS/62T Ty kb & T, fH3396)
LA G Twh. ChINEREBOEE, Ul
CCHETIIRIGR OWELHS o Ty TF

FEEERLTCWE Lo T, LOEERTWS
M O R BIEE S Tl { BRic s oSGk
BB Y4 U LS = & 038 O TFERE
RN R bR D S DeM T, & Licicd
Bbhd., —h, W20 v iR (N,)
VLAFRGIS13/30 (43%), REEK24/37 (65%) ,HiRA
46/62 (74%) TR 2 i A < DIBES,  BPY
DIFTHIe.
oI GREE53

JRFEHT X35 hiETiE . Table 41— L
oo M, B0 L RS LR O BEOH A
o & TR Tl Ui b 03Bk L.

HWEIC bik~7 X 5 it shk o sttt e @
BRZEC L VDT 50, B EREO PR T
LERBCH LTRSS YA, SFvyy—F, ¥
Fold® — b Fig & /IR & ke Licb b &
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Table 4 Treatment technique
Buccal mucosa Floor of mouth Lower gum
Mould 6 Mould 0 Mould 6
I Needle 4 8 { Needle 4 8 { Mould+-Needle 2
Small sources only 14 Needle--Mould 2 Radon seed 4 Radon seed 0
Radon seed 2
: Mould 6 Mould 2 Mould 6
1 | : y
Small sources with | 1) | Needle 2 | 20| Needle 4 | 12| Needle 0
I Radon seed 3 Radon seed 14 Radon seed 6
SO 200kVp X 1 200kVp X 3 200kVp X 5
fnxltemal irradiation 4 { Tele-cobalt 2 6 { Tele-cobalt 2 21 { Tele-cobalt 8
¥ Electron 1 Electron 1 Electron 8
Radiation with
s - 1 13
Total 29 35 54

V. BB 2B &,

1) BHBSE by LATH (D) ehr
BT %Dk “Co MR Lice —L Vo fEll
L, M THIUI OPEN L DO single mould
E LB C 0.5embl |) @R db s bo
double mould H it /HIEST 2 GHH Lizd D25
CULASHEERILICL O, ¥RNEBTIES Ky
v — FRLAG 7z X~ o §EG] T AR D ot
B, SRS 4 PICEHERTE (Ts 1,
T, 3) wirticbhiz.

i) DTy o9 A5 Py —
N 8 B, BB A OB E iR ) v s
BB O 7o/ MR MBI L BEE Lic b o (8
TV v TPi RS A ET) 206, frEtesl
T E & MR 123 ic b 0280% % b T
B, SHBERGTE 6 G KRR, 4C T, fi
BRI, O TH 5.

1) P TV R AR R B e
THIDIZER > — VORI ALEEER £E 5 727
FRELTize—n FeEe: LTA, Shizh
BRI 5 8 F fid v — R AR e o7 6
D RIBSTOF A €0 C200 oot b bl
FEBE, DR L LN BRI A T o te (37
%), = DB SRR 2161, FHEHEA 136
Thole. MRS BIF 19614 T, 5%
TR Y, 19645 LI OIERIL 200kVp X4, LI

{3 Tele ®Co, T1970%ELIBIT <~ 2 F = v
FRSFEE LTHG bR ¥ F0HE o R
ATHTIRST O B, AFERIRAT 4 BICH .
IV. aaRRkiE

JEURGIBE, 10 FSJEC B O S8 PA 17 B o0 S
B & MR T &b Tk Fig. 1okdichk
S, FRBIPLLCOWTREFEOKEE (T) itX
DUHAEFREL S Lizont Tables5 Ch s, 3
e 5 FAFRIERNN44.5% (8/18), MKy
40.6% (13/32), mjElE32.0% (8/25) DIETH
oz, EICHEERNC RS L Y Oird, Te iX5EH)
FACHEB S FLL L TwE, Ty 3=
REDENCTE E A bt (950%), T, ik
B, PEEEOBE, &< EEBHO B H Y

%
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N
Y
W\
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- } i
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Fig. 1 Crude survival rate
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Table 5 Crude survival rate

1y-| 2y.| 3y-| 4y.| &Y.

Buccal mucosa

T, Y1 11| 11| 11| 11
T, 19/21 | 14/18 | 12/18 | 9/16| 7/14
90.5%|77.8%66.7%|56.2%150.0%
T, AafT | 15 1 15 0/3 | 0/3
57.1%/20.0%/20.0%| 0 0
Total 24129 | 16/24 | 14f24 | 10/20 | 8/18

90.5%66.5%|58.2%150.0%44.5%

Floor of mouth

T, 33 | 2f2 | 22 | 22| 11
T 14/18 [ 10/17 | 7/15| 6/15| 6/13
77.8%58.8%46.7%40.0%46.1%
T, 4f14 | 12| 11| /11| 111
28.6%) 8.3%| 9.1%| 9.1%| 9.1%
Total 21/35 | 13/31 | 10/28 | 9/28 | 8/25
60.0%42.0%|35.6%32.2%32.0%
Lower gum
T, 5/5 | 5/5 | 5/5 | 5/5 | 3/3
T, 12/15| 8/13| 6/11| 5/11| 4/8
80.0%61.5%54.5%45.5%|50.0%
T, 19/34 [ 14/32 | 10/28 | 7/24| 6/21
55.9%\43.8%|35.7%]29.2%28.6%
Total 36/54 | 27/50 | 21/44 | 17/40 | 13/32

66.5%|54.0%47.7%42.5%40.6%

PO 1 Fla bk 5 FEFEIEE bR Tty
B3, MIRITIL 6/21(29%) M 54ED EAEFL TV
5.

M, HAEOEE, FHTOHEGIAZERR B
DEZOSEEFRIT /22 (U1%) Tz o, T,
B 3/12(25%) ThHB. TihbbTFHEEGETh
2 & WicEFI O & Bk © 5 FAEHF
BhDHONHOT.

—7J7, ¥Rk, V) v-g@iiEs (N) OfF#cX
5 FHEDE L ELFEFFERIC A Hivie.  Table
6 1< RT X 51T 5 EAEFFR 11 No BT JTGIE67
%, CREEET1Y, WA6T% &ix $ T0% M Ok
PR S DI L, V v MEER S D &K
Rt Ny, Ng, Ng b2V o - HIERERT 0B i ia i
T T A PR — B B CEREE 0/6, e
E3/18 (17%) . My 7 /27 (31%) THotz.
HED IE & 30% T kL Lo R L a R
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Table 6 Crude survival rate with or without

lymphadenopathy
1y 3Y- 5y.
Buccal mucosa i
Ny 17/17 11/13 8/12
100% 85% 67%
N, 7/12 311 0/6
58% 27% 0
Floor of mouth
N, 13/13 7/10 5/7
10027 70% 1%
N, 8/22 3/18 3/18
36% 17% 17%
Lower gum
N, 14/16 113 6/9
87% 85% 67%
N, 22/38 10/31 7/23

58% 32% 31%

Lz DGRBS R B £ & S5 T EIEE R A v
vARES S D LR L Sk s bahi
V.
V. iREHRAREE 02T

R 0 IR o e b B O TR BN I BT
AR R R EE 2 ELACR S b DS L&
AT B0 ol ) S 2 4R L) Bl L 7ol
SHORR RIS w0\, 4R Tlod i
WA, Ticbhb 2L B (NED), KO
LD JERT b FESE M X B e doic b
D, U vAREBEA, REN, BEEE bE
b, Ficpistonl, HeiEdRER e
WK L. chub o LT, Table 7,
8, 9W—fHL, FIfEREABRE O AT
R &R & OBYtRicowTik Fig. 2,
3, 4l ¥, BT W RN 2
Paterson-Parker rule!® |z 2 40O TC = — Fio
DT B & UC [EEEEET 0.5cnd {58 &
L, 7 Fvy—FTLEo 7 HE o HHHE
(72%) R\

i) ORI (Table 7) /MERAEE Licih
B (HBEs R Z ST T 161, Ty 16618
ot Ty 261, F9fion, REETER, wBLb
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Table 7 Analysis of the treatment results for squamous cell carcinoma of the buccal mucosa
J Causes of failure
Stage No. of cases N.E.D. ?‘ltercurrent Necrosis
over 2Zy. primary node both 1sease
Small sources with or without external irradiation
T:N, 1 1 0 0 0 0 0
TsN, 11 8 3 0 0 ] 0
T,N, 4 0 0 3 1 0 0
T3N, 1 0 0 1 0 4] 0
T, (total) (16) (8 (3 a0 (@Y (0 0
TN, 2 0 0 1 0 1 0
Total 19 9 3 5 1 1 0
(47%) (16%) (26%) (5%)
External irradiation only
TN, 1 0 0 1 0 0 0
TN, 2 1 1 0 0 0 Q
TN, 1 0 0 0 1 0 0
Total 4 1 1 1 1 0 0
All cases 23 10 4 6 2 1 0
N.E.D.: No evidence of disease
Table 8 Analysis of the treatment results for squamous cell carcinom of the floor of the mouth
Stage No. of N.E.D. R igr_itercu.rrent Necrosis
cases over 2y. Primary i both disease
Small sonrces with or without external irradiation
TN, 1 1 0 (4] 0 0 0
T;N, 3 7 1 1 0 0 6
TN, 2 2 0 0 0 0 2
T,N, 2 0 0 2 0 0 0
TN, 4 0 0 3 0 1 0
T, (total) an () (D (6 Co D (8
TN, 3 1 0 0 1 1 1
TN, 1 0 0 0 1 0 0
TN, 3 0 0 2 1 0 0
T, (total) (" (D 0 (2 (3 (@Y (D
Total 25 11 2 8 3 2 o9
(44%) (8%) (32%) (12%) (8%) (36%)
External irradiation only
T.N, 4 0 1 0 3 0 0
TN, 1 0 0 1 0 0 0
Total 5 0 1 1 3 0 0
All cases 30 11 2 9 6 2 9

N.E.D.: No evidence of disease
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Table 9 Analysis of the treatment results for squamous cell carcinoma of the lower gum

Stage No. of N.E.D. Canses of failure Ir_ltercn.lrrent NS
cases over 2y. primary node both disease
Small sources with or without external irradiation

T:N, 3 3 0 0 0 0 2
TaN, 6 5 0 0 0 1 3
TN, 3 1 1 0 0 1 1
TaN, 2 0 1 1 0 0 0
T, (total) (1 (6 (2 (D cw (2 4
TN, 1 1 0 0 0 0 1
T,N, 2 2 0 0 0 0 1
T,N; 2 1 0 0 1 0 1
T, (total) (5 (4 o o (D (0 (3
Total 19 13 2 1 1 2 9

(68%) (11%) (5%) ( 5%) (1% 47%)

External irradiation only

TN, 1 1 0 0 0 0 0
TN, 2 2 0 0 0 0 1
T.N, 4 1 2 1 0 0 0
T,N. 2 0 2 0 0 0 0
TN, 8 1 2 1 4 0 0
T, (total) 16) (4 ) (2 (9 qV) (D
Total 17 5 6 2 4 0 1

(20%) (35%) 1229 (24%) | ( 6%)
All cases 36 18 8 3 5 2 10

Combined with surgery

T;N, 1 L 0 0 0 0 0
TN, 1 1 0 0 0 0 0
TgN, 1 1 0 0 0 0 0
TN, 1 0 1 0 0 0 0
T,N, 4 1 1 0 2 0 0
T,N, 3 2 1 0 0 0 0
T.N, 1 0 0 0 0 1 0
T, (total) 9 () 3 o (2 D (V)
Total 12 6 3 0 2 1 0
(50%) (25%) o 7%) ( 8%) o

e

116 8 44,

N.E.D.:

No evidence of disease

bt (NED) ik Ty (Ny) #lE& TN,

FoflThor. TN, OFs 3
PR R a A C, Ty Ny, TgNy @ Ny 554
KRS Y v GRS HE X h ot o

N - HilEE O QUE SIS B R E
BRI 2 Tl ofen T o, ililEkEa 4 U
v, fld 4 FlEABESE (4,000~ 5,000R) #°
=¥ (i Ry NiHE] (e Loyl

T, 2% 1 LR

1 451
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O MED > 2 years
@ primary recurrence
A primary controlled, node failure

ld‘!s X both uncontrolled
o ° x
0L o o
]
8 o X x
o XX g
‘3 o =] . x. :
E S x o
g
&
3
/| | 1 . ) " .
3 5 10 20 30 KO 50 days
O¥er-all time

Fig. 2(a) Dose-time relationship: Buccal mucosa

O NED > 2 years

@® primary recurrence

X primary controlled, node failure
. X both uncontrolled

i . ~N
X Seall acurco + external drradiatica
. \ , \\
f o
: \\s\ \\\ x
sl X
£ ° \ o
i, \\
: LY \ Q 1]
EE1 L \\
i) i \ =
.| iEz NEANERN N
ol 6 7 & ] ® i}
o Saall meurce oaly { o0 o 0X%X e
'3 L 1 i 1 L L I
3 & 5 6 7 L o 0 kR

Doue from small scurce

Fig. 2(b) Total dose: Buccal mucosa

FEH—RIE A BB R b X v, b
D 1PNEESE T s X 55 THoh. £S5
F, AR EEE Co RETRIERIX 9/19 (47%)
T, Ng BEDOZLTIL8/11 (73%) T3FI%EkL
ez kicied, o34 1 FIFMANT, ¥
1AL S Fvy— FRIAKR X DECET, FhFE
NFEM 43 H A TG, ~ — P AZ66 F
TH# T 5 % CHRE & Boiahote. —
05, SHEIBSEG Ty 1, T, 3461, £z
KR ) v @RS AiEs (N, FRRER, BB

HARE SN RSl 5348 5105

O NED » 2years ( @ with bone necrosis)
® rrimary recurrence

it A primary controlled, node failure
¥ both uncontrolled
151
a§
10t ’ , (<]
° ¥
H X ¥ ® *x
b x
- K x* X
§or X ®
4
o
-
==
; 1 L 1 [} ] 1
3 5 L] 20 0 40 50  deys

er-nll tima

Fig. 3(a) Dose-time relationship: Floor of moutn

O NED » 2 years ( @ with bone necrosis)
@ Irimary recurrence
X primary controlled, node failure

- } ¥ both uncontrolled

IR

Seall gource + external frrsdiation

ok W N

%? SS\‘\\\\
\

Seall seuvee enu‘l WK K OX

] ] 5 6 7 ) 9 0 K
Dece from small scurce

Fig. 3(b) Total dose: Floor of mouth

e BEN Tinbhiony, 141 (T, 5,000
Rf30H) D& (BIFE3FLIEFEREL) L
A T B ot

FE « WEHIBSGRIL O AR ERIBET & N R i  BO R
(Fig. 2 (@) (b)) % BiEtd 5 & =30 » §F O
ﬁ£wbﬁﬂﬁﬂﬂﬂ%%ﬁm<éhtb i%

éhfw%tbﬁﬁ%ﬁ%%u%%&—ﬁ%ﬁb
WAV R BLA RIS LTIt 6,000 R DL _Ei34
BlLlbhs, Bt L sk, B TEs
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O NED > 32 years ( (9 with bone necrosis)
@ primary recurrence

5 A primary controlled, node failure
X both uncontrolled
15
0y %°
. © o
10 % %
2 o
3 . ®o 0
; oK 03 oX © oo
sk
§ s
] X X
sk
=+
-+ L L | L
3 5 10 20 30 40 50 days

Over-all tize

Fig. 4(a) Dose-time relationship: Lower gum

O NED)2 years ( @ with bons necrosis)
@ primary recurrence )

¥, primary contrelled, node failure

#i both uncontrolled

AN

»
S

-

- O
§ ) sm‘au source 4 external irradisticn
icfeo \
ilexe
I |loX
I N o )
Elme
%
Eu-xx
§
sk .
= L
g
ir o2
ED
L
| 558 .
= Small seurce cnly { 0O ® 00O @
x" 1 1 I 1 I I 1 L
i 3 4 5 3 7 3 ] 10 kR

Dogse froa small scurce

Fig. 4(b) Total dose: Lower gum

x5 AREERERCH S BEORSC X5 16
DL THENEEE TR T H oy, T ILiEE;
BETANRED B0 TS5 3 L OHEE
BERFEEO0Z LTI 51w L Bbh
B, FICRCR U Cb EEAREE AR T 5 =
Lo SHRITHE D RIIEERGI 2 PR X B nfEsE b
L BbRighotz.

i) Mfpeess (Table 8) 24ELL #8538 17230
Blrhp2s /MR A 3 & Ui BEta T2t 4F
WS D %o 5 GITBREFRE,  HETH (T, (N
Ng)J -C 5,000~6,500 R JESHC & H —RAVEIRIZ
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A BRI ODFER, 460 14ELRA, 5 146
b 2 SFLAPIIC B EIET L.

INHRER D250, Ta(No) 141 (¥Co = —
AN T500R]) RHELAFEHTHES, BEBELK
iz, Ty 176, NEDIX 94 (53%) ©
ZOW, No ix7s, Ny 1Y ThH ok, BADFRLY
8 IO PRV BT ES: 1 61 (TyNy), v v -<fifiits
BEL6 G (Ny, 1, Ny 2, Ny, 34, fthPI%E 1
BPITY v B L HE LA b O 2% S0
o

T, 7HICix14] (N) 2NED (10%ER) —<
HHMLY v HEBE (246]) RORRE,
BBRLSCHEE AT (36 L.

FRERHBICR B OARIBET, NGIRAR R
Fig.3 (a,b) @ X 51NED#®75R 33 D% 7,000
REEDflciZ bt &R, /NGiEG s G
1160 (44%) 2 24FLLENE DTHOp P 9
(82%) WHRSBEMGIE 4 > BiE A A L5
% DEEO R BB R R, & OHIxZE
LBV RALBHN, 20X 5 cEiEE 1
FLEERETCRETHLOBRE 2 Lo LR
T LI CR B E L, 26 (256))
DWTIRMRIEL 9/25 (36%) &ich. OUEER
O%fyr, THBVEEL TV A aiciRiGRy
AL THLE, B0MBHY TSz LixE
WThHs. BEFAOL S IEEDOEITbN,
O X5k R B E DEEEL R LI B o n
 @M.ab L 3k E R R ERAIT
WEL TR, 2 B TSRE S Wkc X vBiD,
WET 7o CHSEERER R S TR ARIFTH 5.

i) FHitepysE (Table 9) et 2 4EL i
MU D/AMRRIME L85 S D19, TR
A7, FHOEAI2THSD. TS - F, FF
v — Vg &R EYEE Licd o DRFTCHT
57hFi268% (13/19) AN E D -CHEERGIE, e
BRI LR s Rey Th ik,

e No 1061 (T2 3, Ty 6, T, 1) TbiE
Be X DG5S » ATl Lic 10 (Ts) 2B
<&BIH 2L EB/R, BREE LTk, ¥
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