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Results of Electron Beam Irradiation for Tongue Cancer
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One hundred and eighty three patients with squamous-cell carcinoma of the tongue were treated
with electron beam irradiation at the Dept. of Radiology, Nihon University School of Medicine,
from 1967 to 1988. We analyzed the therapeutic results of the investigation to find out indications
of squamous-cell carcinoma of the tongue to see if it could be treated by intra-oral cone irradia-
tion with electron beam (I0C).

The patients were restaged, as follows: stage 1, 38 cases: stage II, 64 cases: styage IIl , 58
cases: stage IV, 23 cases. There were 113 males and 70 females, ranging in age from18 to 87 years
old.

I0C was applied for T 1 or smaller T2 cases. External neck irradiation and 10C were
combined for larger T2, T3 or T4 cases.

The two-year local-control rates for primary lesions with the present method were 85% for T

1, 73 % for T2, and 58% for T 3. There were no two-year local-control cases for T 4 .
Clinical featuer of the tumor were classified into tumorous type, small ulcerating type, and large
ulcerating type. The two-year local-control rates were as follows: 80% for tumorous types, 68%
for small ulcerating types and 53% for large ulcerating types.

Uneven fractionated irradiation was performed on 144 cases and even fractionated irradiation
was performed on 39 cases. The two-year local-control rates were as follows: 68% for uneven
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fractionated irradiation cases, 61% for even fractionated irradiation. In T2 and T 3 cases, the
two-year local-control rates were as follows: 77%, 63% for uneven frationated irradiation cases,
56%, 40% for even fractionated irradiation cases. The two-year local-control rates were in-
creased by uneven fractionatd irradiation for T2, T 3 cases (P <0.05).

We analyzed the therapeutic results in details for T3 cases. T 3 patients were classified into
two categories according to tumor size (category 1: long axis X short axis>1000mm? category
2: long axis X short axis <1000mm?). The two-year local-control rates were 48% for category 1,
and 72% for category 2. T 3 patients were classified into two categories according to clinical
feature of the turnor (tumors with ulcers and tumors without ulcers). The two-year local-control
rates were 43% with ulcers, and 74% without ulcers. The actuarial five-year survival rates were
92% for stage 1, 72% for stage II, 67% for stage III, and 12% for stage IV, Among late

complications, radiation ulcers were seen in 22 patients and bone exposure in seven,

It is concluded that our method of electron beam irradiation is comparable in its effects to

interstitial irradiation and can be clinically effective for cases of T 1 through to small T 3

tongue cancer.
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Table 1
and External Irradiation for Tongue Cancer

Combination of Intra-oral Cone Irradiation

10C: Intraoral-cone Irradiation

T

HEZ LA S OVEMIRIE, bttt L 7248 T Total| T1 | T2 | T3 | T4
125 W T L KE OfER] TR S RR A S L

T b, I NT 5 BB & L CH e SEAEIERD

PRI & 2 AR U s AT S 4L, ZE L [0C+External 120 16 57 78 9

2R 2 25 T B, Z N IRSHC L B

HOsisomE & L CRF NS S 5 b, B Exteranl Only | 10 | | | 6 | ¢

TRE Wﬂﬁé}-r‘ij:- &KL no MBI D %, Chemotherapy (+) || 118 | 19 | 48 | 41 | 10
AR KPR 2 IO o B 2055 T 1967 42 L

K, TEAFHIENIGTEZ Sl & L 72 BOHGA % Chemotherapy (=) | 65 | 23 | 34 6 3

WAL, 1988 4EAk F TIz 183 flicsE L 72, 4l
T IIARRGHEO MR, AR koo

2.5cm, 3 crn, 3.5cm M5 & OF 45780 MG &

FHL LIV THRETL, BRI 0#EIGL &z 2 X 3 cm HM DM & Az, —D 0 G
DWTHEREL 120 TS 3. THESS 2 oG HR e v & &, RE TS %
BREA & frofz, WMo = 20 X — 13 H 90 %k

1967 4 LIACH %5 TUE, -8 e N UG & T w
2RI A AT - CE 12, Gk oilladtbe ¥
Table 112734, HeAMYIZ1E, TINO & 3 cm &
iy T2NO (2, FENIS T, T1, T2 N1-2
B LT3R NI & SRS o fF T TG e L
7z, T1, T2NO »—iz 13, S 7 b5 9 % i
fri.

FEMN IS IE 6—10MeV HE-F# % vy, 2 cm,

12705 & 08I, 1235 % B v Sl
BEY 7N M7 7 8—THS L TREY OB
PE 2 HERR L 720 SR TTIR AR L2 S 2 25 Y & 7 B
B L MERR A Pt 2 WA L 7z, A,
12—20MeV EF#b bW T Lot o=
— ., IOMVX 82 v, Bl—M TR+ &
& T S g L 7z

PRGN T, Fig LIZiRT & 9 12 e I G Hiph
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Fig. 1

Fractionated schedule of Uneven Fractionated Irradiation for Tongue Cancer

10C: Intra-oral Cone Irradiation, EX: External Neck Irradiation

TIEIHER H 2 TGy M4 L, 4 llE 1.2~2Gy
T3 2 A X 55 o SR G i 2 v, R 70
~80Gy # HiE & L, %72 19714E £ T4
Tid, 1 [ 10Gy @ Ak fit 253 ) B 5 %
7z,

AL B, ORI O 5 W% BRR
DAL THALZLOT, Kigghc X 3
Mo Rt HEL 2L TH
L, FizgmbiEesz oL, BEEoME
HILE LSS TEZELIH-2LDTH B,

e P RS & SRR BHGEIE T3, ISR B I PP
B 5 ~52Gy, IS 1.8~2 Gy BEHL, #4 1
IS DA 1.8~ 2 Gy HGT L, #Maaiid s
B 40~50Gy, IEN K 50~60Gy % HEE & Lr

WK N ()BT, SRS & bz %
SRR RS L 2 A Yl 1 ] 3 -3.2Gy
B0 L AN AR A T, i T0Gy # H S
'

1=

st %

1967 470 & 1988 4F % Tz, #%8 THUH G
(‘f‘f] -1z \I_I}H'ﬂ:l:i L{('ji“u%ll %W”i 183 W TH - vrel
183 5 3 143 K1, 1987 4E UICC - TNM 43
¥ % M v 72, TINO: 38 5, T2NO : 64 i,
T3NO : 2141, T4ANO: 2 i, TINL1: 2 #i,
T2N1: 164, T3N1:19 ), T4N1: 5 #i,
TIN2: 1 #l, T2N2: 2 #l, T3N2: 7 #l,

FEHE S 4 H250

(35)

S T4N2 © 6 8TH - 72,

PERNE T3k 113 4, ot 70 B¢, il i3 it
DR % 8> T &, i 18 i &5 87 ik
F TS50 LA E R 55.5 i TH » 72,

i P M B A LEE DA AR TH - 72 i
BT, Wi 72 6, rharb R 18 4, 4y
L8 6 Bl Th -7z, F 72 FIBERE IZIER o 10 %ic
A B LTz,

M5 K & Xz,
Iembl iz, T3 #EREE B
mn LR & 1000 mm#8 & 2408 L 72,
5, 3 em LA 1 33440, 1000 mm?L) TR 19 441,
mm?iE2 28 B TH S 7z,

F 7z, MEE OV A S SR T £ 08 L & 1)
DI GIERR, BN 25 LUF % b b
Zo /NS 3 K O PN g s L A A P o0 2= 40

L b e B Iic o ® L 7z, FEAI%Y L 81
B, AN Y 39 5, TS TY 44 4, AN B 19 4
Th-Tz,

T/, MO S TaEL 7. FREED
THIN 34r0 1 R /IHE, hR35n 1 &g
B, #h 3001 %58 E Lz, T3, T4dico
WCIERTG Y & A RN AR fo At BREPH A
I E AT TG E L, fiR 25 61,
M5 83 ¢, LM 57TH, AR ISH TH-
r

T2 # 4% 3 em i &
3 L 72 il A7 1000
3 om AW 49
1000
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TEHECRE O SIS 2 45 i, RO A
12& 5 1 KM COMINEfrAE & 0Pl gk
FRHG 2 HER RSB N S 0 P E
Wiz, o Sz 12 Kaplan-Meier i#: 4 f v
7z, W OMGEICIZ A 4 2 TBE, LfROM
LN T8 Welcoxon R # 72, £ 72/
MR 572 - TE, FIMK 56 4 91
EEFEEMEIZ CR & 7o - 7o h 8 Y o 2 <z fs 4
WL E PRI L BT, 2 FEMREE Bg
HKetedr - 12 5 PlEERA-L 72,

& St
i) BATHIEEE

Table 2 (= 2 Al 253, 2 4RIl
fifl %< (3 T1 T2 85% (33/39), T2 TI373%
(57/78), T3 Tix58%(26/45) TH » 7. T4 T
13 2 FR s ES s a7, F72T2
A 3emAiwi & 3embl L E2T B E, FNFR
74 %(35/47), 71 %(22/31) T& - 72, T1, T2
T3, T4 I2HA~AREHICRTTH- 72 (P<0.05).

N 9% ALK S 0 2 4FJ5 A i) A< 13, A Y 80
% (63/79), /INEt#ET 68 % (25/37), ik
53% (21/40) Th -7, ZhbHnET, MERK
DN, KRR NGBS RIGFTH - 72

(P<0.01).

A RN & B R R

39550 N BTN 0 2 SE ey B L, Rl
63 9% (15/24), % 75 9% (59/79), £ 67
% (36/54) TH -7z, B )i B H X0 fH A< A%
WA, HEHAINA AR ES L - 72,

SHALEER @ 2 45 il i, war b 68 %

(49/72), a1l 80 % (12/15), A-531b%Y 40
% (2/5) Tho7z, Hal 0o B2
L, B ORIEER IS IS 2 - 72,
(LA H DA N 0 2 48 il Az, Ik
HEET 70 % (44/63), HEFHEET65 % (72/111)
Th -7z, D 9 B, REEEE) IR~ o> Bh i)
T, 64% (41/64), # d: 6 Ti1266% (31/
47) Th-rz, ZNLOMICIBHEEZBD LD
~72 (Table 3).

S GEH o A7 BB 0> 2 4 TR T ) D 5 1,
TINO, T2NO Tl L 72, #5180 % (41/
51), JEDERIBI82 % (37/45) T& - 72, it HIH
@3 b, 30Gy ki TI2100% (5/5), 30Gy
LI I 40Gy iifi Ti2 80 % (16/20), 40Gy Ll T
I+ 83% (20/24) TH -1,

K TIE (1968 4E~1972 4F), N8 S T Aot
/AN EBE (10Gy/F, 1F/W) %47 - 72,
i k)N W) 39 B & A 4 U 144 1 0 fiE )
DRI, Kok Th B, TRHRFH TlE, K

Table2 Two-Year Local-Control rate according to T stage and N stage
(): Number of Excepted Cases
[ — The 2-Year local control rat
__._‘_‘___‘_‘___‘_‘_-_- . he edr local control rate
T1 33/39(2) : 85%
<3em:T2a 35/47(2) : 74%
T2 57/78(4) : 73%
=3em:T2b 22/31(2) 1 1%
<1000 mm* : T 3a 13/18(1) : 72%
T3 26/45(2) : 58%
>1000mm?*: T3b 13/27(1) : 48%
T4 0/12(1) : 0%
NO 93/117(8) : 79% 93/117(8) : 79%
Cervical Lynph
node N1 23/41(1) : 56%
Metastasis 23/57(1) . 40%
N2N3 0/16 : 0%
(86) HARBE R 4xaE 534 M4 %5
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Table 3

Two-Year Local-Control Rate according to site of

s 10 %,

tumor, pathological differentiation and chemotherapy

( ): Number of Excepted Cases

the tumor, clinical features of the

T The 2 Year local control Rate
Anterior 15/24(1) 1 63%
Site Midle 59/79(4) : 75%
Posterior 36/54(3) 1 67%
Tumorous 63/79(2) © 80%
Clinical feature Ulf;;:tll}ng 25/37(2) - 68%
Ulggr‘fgng 21/40(4) : 53%
Well 49/72 1 68%
Differentiation Moderate 12/15(3) © 80%
Poor 2/5(1) © 40%
¥ 31/47(1) : 66%
Chemotherapy " Intra 41/64(6) © 64% PAIRATE= 65
Artery e
— 44/63(2) 1 70% 44/63(2) 1 70%

mhaEIENE T 10, T2 @16 1, T3 : 11 #,
T4: 2 BT, A &E4HH Tix, T1: 314,
T2:66%), T3:36%, T4:1161TH- 72, IE
B DMERT TlZ, KSR BB /N R 7
B, BB 8 ), NEAEEY 18 4, S FANHE 6
Th -7z, YIS T, /N 32 61,
KR 36 B, NEAERY 68 B, 4 EANEE 13T
b oz, F2EEO L REBA T T 2 X, i
F R TIE R N 8B & Ao BB &2 8
B, 148TH -7z, PRBIEE 2146, 69 1,
BHRIIE2ILH), 46BITH -7, KRS
HB & A s EE TiE, TR, SO HR
G EWBSLO NI @O L b - 72,

KA NP ENE) & AL Sy E > 2 4 )R i
L, ThE£h6el % (23/38), 68 % (93/136)
Th -7z, THRFHTIZTL:100 % (10/10),
79 % (23/29), T2:56% (9/16), 77 % (48/
62), T3:40% (4/10), 63% (22/35) TH -
72 (table 4). T2, T3 Tz R¥)%58MEIC &

Pk 5 4 H25H

- Tl - L 72 (P <0.05),
NE A DY B THeRT 9 5 & /N TS, Aok

o

He /A3 B & A S id %233 % (2/6),
74 % (23/31) TH-tz. KiEEMTIE, %238
(3/8), 55% (17/31), ME%i "™ TiZ % =83
% (15/18), 78 % (47/60) Td - 7z, W& 4
BEBAE B THE, BIHRIE £ <38% (3/8), 53
% (9/17), WM%IF £264% (9/14), T7%

Table 4
the fractionated method

s
/D

Two-Year Local-Control Rate according to

( ): Number of Excepted Cases

Even Uneven
Fractionated Fractionated
Method Method
Total
e 23/38(1) : 61% 93/136(8) : 68%
Cases
T1 10/10 : 100% 23/29(2) 1 79%
T2 9/16 : 56% 48/62(4) : 77%
T3 4/10(1) : 40% 22/35(1) : 63%

(87)
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(49/64), # H ™13 %264 % (7/11), 65%

(28/43) Th -7z, 2 4FJRFTHIEIE I/ H5 R
RABBE T, AEHFESEBI O F hAm RN E
Fl LN kBl - Tz,

KAz HBHEAT L T B T3 FEFIC oW TR
L7z SBicR L 72461 T3 o 2 £ R il s a1
58 % TH -1z, ZiLs FIIEOKE S0,
AR ) > o~ O L i & - Tl Tt
L7z, MES0ERE & R4 e L 724#AT 1000 mm2LA
T & 1000 mm%#B & 123 B &, 2 SRR
FNEFNT2%(13/18), 48 %(13/27) Th - 7=,
F R REB O CIE, EEBEHE O EA DLW
BAETIE, TNFN43%(9/21), 74 %(17/23)
Th-7z, FRNEFHORHEZRIZ, NO:
75 % (15/20), N(+) : 44 % (11/25) T & - 7.
T3HITIE, KELEBOD 5L H A&
WiEB & UHEER Y > o <HilZE 0 B B A HliE
AHED 5 72,
2) Bf4dH=E .

WHAR D 5 FR/RMAEGFRIE, TH:92%, 11
W:72%, MB:67%, IVH:12% TH - 72

(Fig.2), s hThfFEELZD 1 (PO
01), MEE ORI O 5 4F RECEFRIE,
T8 %, ANHEEEEY D73 %, KEET 154 % T
Hotz (Fig. 3). kBRI IERRIC G E

EFMMENIRSTIC & 2 RS R LR

IR ED - 72 (P<0.05), JICEEERY v
s DS B L % 128 A BB 2 3854 Tl
MR L7z, BB 95 %13 4 % THETH
= 72 (P<0.01), &# O &I & 5 g T
i3, BIAE62%, MR T8%, BT 64
B CHBEIBDO LD -,

JAZ T3 BN x§ B T MG ) i o> A7 4% 7
ER B DO UL 72, a0 M8
& ERE % L 224l AY 1000 mn?BUF Tl 5 4F B
17313 67 %, 1000 %@ T2 48 % TH - 12,
1000 88 G EIZHGENARTH » 72

(P<0.05), HEsDMIKTHET 2 EEBOH B
WAD S SERREFRIT 42 %, BIBD L WA
1365 % Th-rz, =N BAENTHIHIEIC
EHERDET L72 (P<0.05). # 7 BUiaac
& 2 5 FmEE (SR L FiEiaRee L) 13, IE
WK E ZH1000 mm2LL F TR 73 %, 1000 nm?i
Tk 51 % TA EIZ 1000 nn*8 @ A3 2 = 72

(P<0.05), FEEEDM T 5 FIPiEE A 5 &,
WBhH DAL 52 %, WED L VEHAIZT0%
T, WED L WA HEICERESFRIFTH -
7z (P<0.05). WEOFELRELFEL 2 is
1000 mm?# & A& e BB A S B H5A-13, FARHY#
ViR A LT L 5 FREFED W E L e WA H
s 1z, Tieh b RSN E TS DB IGED &b

100+
1 ) 1 1 ]
QO-E ﬁhﬂnq Stage | (1=38)
80+ L Stage Il (n=64)
"‘"I'-l 1 1 1
< 704 al ——
~ 60- Stage IIl (n=58)
[
2 50-
g 50
[5) 40-
30+
204 e o (N=23
: ~% Stage IV (n=23)
0
0 1 || I I J
0] 12 24 36 48 60

Time (Months)

Fig. 2

(88)

Actuarial Survival Curve According to Stage
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Brihd bz bz Lild,
3) BRI

2L OB MBI TH Y, FHIEEHI
42, 1 KinaEE s 38 HITH - 2. flIAT
SELCIZ 6 2 HUAN O RIS 4 BT, Z LA 5
BlTh-1z, 1 KEBEOIMBID S 6 2 KGEFT
HIFE NS TH - 72, F 1 HFEW THEIA
SN 13HTH -7z,

HREDWFELE, RrfIEA 9 ¥ & S
SHERE AT 26 B ThH - 72, RrEIEE ) >3
ORI FEREGIL TR ThH -7, Znbo9)
H, 2K CTHBEINLDIL, BT 36,
YR ) > o sHiHEE 9 Bl 1260 Th - 72, R
HFE & ) o S o) [R) e S8 00 ) T ROl S 7
#- 72 (table 5).

T1 Tl BT 5 & 88 ) > iz e n g
4, 6B TITEMBEETH BH5 ) oSl
BT 160 % B TR IR L 72, T2 &
T3 Tlx, $E) o <HiEHS & R3O B E 5
L, & IS T3 TSR > 2 <Hifisf o 5
JEDTE < fe DM DS - 72, F 72 FEIREE S Hehg
MU 7245 Z OHFEBROBINI T 2 b - 72,

28 5 £ 33BN 2 FLINDOEFETH - 72,
2 FELIED 3 9 Bl 5 BLIFrEIED 3 Bl iGHE
W3R, TSI o IE 34EH, 54
HE6HFHIzZzNF 1 Bl L 72, [REHE

P54 4 H25H

(89)

Actuarial Survival Curve According to clinical features of the tumor

Wi 3EFIZ 1B 104FERIC 2HI5H = 72,
4) SFEERY) L NEERB O EE
SER 1) > <RI XY B B BRIGRR R &
Hicsh, ATl S L7z N1 o 26 ) CleRt L 72,
MG & A %) > o EEER o) 2 S
Table 5
Tongue cancer

Recurrence pattern of Regional site in

{( }: Number of Salvage Cases

L: Lymph node metastasis, P: Primary recurrence, LP:
Simultaneous occurrence with Lymph node metas-

tasis and Primary recurrence

B =2 Yeares | > 2 Yeares —
\\ Relapse Relapse Total
L 410} 2(1) 6(1)
T1 | P 3(3) 1(0) 4(3)
LP 0(0) 1(0) 1(0)
L 10(5) 0(0) 10(5)
T2 | P 2(0) 1(0) 3(0)
LP 0(0) 2(0) 2(0)
L 9(4) 1(0) 10(4)
T3 | P 1(0) 1(0) 2(0)
LP 4(0) 0(0) 4(0)
Total 33(12) 9(1) 42(13)
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1 N1#ITIZ65% (17/26) Th -7, £ 72 N2
D 14 BITIE, 2 FHIEEILERD b e - 72,

YEET B RS OBz v TR, T8, I
J Al fE ) 89 # % M R KRG L 7. SRBREHT 47
Bl HEAT S L7z, B > Bl O SEEEERI I M
1781 25.5 % (12/47), FEMIATH 26.2 % (11/42)
THEZIED N Lh -7, Lo LEEY) >/
B f S £ CORAM I, HATH 309 # H, Ik
WAT# 13.3 #7 H THIATBI O KA EIciER L €
Wiz (P<0.05). 40Gy LI DT < iz
21 Bz 2T, FERLMFT5E143% (3/
21) CIMATHNIC ~F F I kh - 72 (P<O.
05). F7z5F R EFETIE, 40Gy L ENR
Bz 94 %, JEHIATHIIX 85 % TH - 2. 40Gy
LI Lo B 4390 5 I BRGHAIC I~ I A fE AT R
HTHh-72 (P<0.05).

5 & &

P SEGE D FEM %2 Table 6 12k L 72, EilkEid
20BN FHE L, £ D9 5 16 Bz 21 B0 E
SUIBEMI A MATS Nz, 2 FHEEME 7HIC
Roh, 2096 283 EFEEESHFL Twiz,
HHEZ AL 2 2B % VW THEBEZE RO 5 #

LR Lt IR S A 3R

i3, WL AEFEIRIC X DIGHL 72,

SRR AR L cREOREEES THRF,
bR DA BB & ORES 0 MK T ik L
fz. TI TREERERIZ1IS% (5/33), T2
1214 % (8/57), T3 Tix24% (5/21) ©&K
o T3 THEICEE» ZDH LN (P<0.01).
IbFBED R OF E T3, HERF 1T % (12/
70), FEBHAEBITIZ15% (6/41) TEIX e -
7z, FRIEEEOM TR, MEET L % (5 /60),
ANEIETL 14 % (5/36), KiEEEI32% (6/19)
Tholz, REEMNGEBICREERIE D - 72
(P<0.05). A B O R ERR 2 B 72
EDOREFEIT, KFREATEIB 13% (6/23),
AV)FEEE 16 % (15/92) THEIZZeh - 72,

Fig. 4 (2 BEG OSSR & PN R R E £
ARL 7z, SERHTARE & BEL 7o BE ) I A A
LN R RS 100GY LLEIC e 5 2 %
CHRAEL Tz,

* PEESER D B, SRS OIEREATHEIE 4
BT, ZOMFITZEEEH 3BT, THEBEFEH
1BIThH -7z, HiEE 3Pl EFLYBRMH L S n
7z, MENBEE SR T, 84 B LT 115Gy Th

Table6 Late Complication (Tongue ulcer and bone exposure) according to T stage, clinical features of the tumor

and chemotherapy

* P<0.05
. Bone
\ Tongue Ulcer Expz];:lre Other
" —
- \ Surgical Case H"‘“‘m,ﬁ__h \\
T1 15% (5/33) 15% (5/33) 3% (1/33) a
T2 14% (8/57) 14% (8/57) 7% (4/57) 1
T3 35% (9/26) * 24% (5/21)" 3% (2/26) ~
Tumorous Type 13% (8/63) 8% (5/60) 6% (4/63) ~—
Small Ulcerating Type 16% (6/37) 14% (5/36) 8% (3/37) \\
h““""‘-—-.
Large Ulcerating Type 38%(8/21)* 32%1(6/19) * ‘““‘*HHHH 1
Chemotherapy (+) 199 (14/72) 17%(12/70) 4% (3/72) 1
Chemotherapy () 20% (9/44) 15% (6/41) 5% (2/44) \\

(90)
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R AT R A T R SR N (D
TN D B O M BN A & L arikElT & AL e A
StzlzhTH -1z,

LI b & BEH O S, SR R & N I

M fril, b BV IWEIN B 8 A 100Gy LU
Fobifiz <, T3Pl N & i) 5He
IZBE L B\ E AW Lz e - 7,

% &
TR, BRI AR A PO & T B
PBIEHED b & 7 - T BL Z AR 1
B Cd ) BEE L BT H B, SEEEBIVR O e
£ TR & 2IRED & OBERED I AEDX & 1L
PRl 7 ), Il EH SR & Wi 2 o hi R
Ve DB L B B A, 415 L BEVING I A ST
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