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Prognostic Factors for Oral Tongue
Carcinoma Treated with Intra-oral
Cone Electron Beam Irradiation

Shinya Hayashi", Shigeo Yanagawa?,
Yuuichi Kajiura®, Tomoko Manabe?
and Hiroaki Hoshi”

Twenty-five patients with squamous cell carcinoma of the
oral tongue were treated with intra-oral cone electron beam
irradiation (IOC) during the period from 1985 to 1995. We
analyzed the prognostic factors for local control and com-
plications. IOC was applied for T1 (16 cases)and T2 (9 cases)
tumors. Hypofractionation was used for I0C (20, 10, or 8
Gy/fr, 1f/ wk). The total dose delivered ranged from 40 Gy
to 78 Gy. Radiation dose homogenization was done through
calculation of the normalized total dose (NTD) for a/8 = 10
(tumor) and /B = 3 (late normal tissue) . The two-year local
control rates for T1 and T2 were 80.4% and 77.8%, respec-
tively. The two-year local control rates for patients whose
overall treatment time (OTT) was < 28 days (n = 16)was 100
% vs. 41.7% for patients whose OTT was >28 days(n=9) (p
=0.002). Multivariate analysis was applied to identify pos-
sible prognostic factors for local control. OTT (p = 0.02) was
the only variable that significantly influenced local control.
The incidence of radiation ulcer was 33.3% (7/21). Sig-
nificant indicators of ulceration were fraction size (>10 Gy)
and NTD (/B = 3) (»130 Gy) (p < 0.05). These results in-
dicate that prolonged OTT was the major reason for the failure
of 10C radiotherapy to control local disease and that the
relatively high rate of ulceration was due to large fraction
size and high NTD (/B = 3).
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T OBRIE, IR OB X 0 /MBI & D R8N
HagT 2 k& L2 UHRE R AT & BT 2 G AR
WEY SN TVEG, FRICHE L 2 bR s L CETH
(2 & BENIBSHED S 505, BUEHT L T2 iz 47
W MR T 19854 & D BT MEANERENE %, 1)TI,
T2HER TS HFEPLL VATHICH Y, 2)EHRREERZ
SRS B\ IERAER T, 3) HEBO TR ENFTEETH
0, BEGHEFICHU AR AT RETH B &) 3 THE &z
LSRR 2 BICAER & LiGHie 7> TwaY. SEhn
DIULE B IRE A i & LIRS IERNIZA LF
BTl & W sE [ | 22w T O - % retrospective |2 MRS L
7o. 7o, BESTREMENICERR T — 5 2RI TEH DI
7 7% 855 & L CLQ (Linear-Quadratic) € 7 IV A% 13 AR b
NTETEDY, LQEFIVIZHES { NTD (normalized total
dose; fREE(LARMEIR) Y-V % ROMET L 72, ol TIXG#N
W, EHRORIEDES OB LEEL FHRRAF &
L THE SN TB Y- ORI % 1T 72,
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1. ek

19854E 4> 519954 F CIZIE B RKFEEZE SR TR
TARRENEBFHRE L THE S N2T1, T2OERFE Lt
BITHIBEF O BEH H320Gy DU ONOMOSEF256). P45 TiE
BIvE16M, 2otk o B, 4EHGIZ3SEED S 82k% (Fhfiie2i%) T
dHo7z. Tstage (UICC: 1987) B CIXT1AS1661 & 5L L #
d8, T2 9 FITVF NS FERE 3em L FO/NSWH DT
Hoiz,
2. WEHSAERE

BAHRIGHIRIE YA 70 b O 2 X BB TIT b,
WEHHDE - BN E o Tl o 720D 4 Bl AXH
(6MV-X) 2 X B BRI HHER S 7225, Wb 2Gy/irT
6~ 18GyDFEAEM 1 M TS S hiz, ZFDMhoNE
BUTSHER T B BRS & 47 = 7iEBId 2 Ao 72,

B IBE O BEHS X, WEOME, Bk, KX
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SIS L TEMLKE SOMIE($2.0, 3.0, 4.0cm)dH 5\ id
PR EfE7 (2.0 x 3.0, 3.0 x 4.0cm) ASH WV S, BT
IANF—IIEGABOW% IR B & HIZHIRL, 7203
IMeVAMEH S M7z, F 22BN & U CHRETER o PR3k % MRy
T 5720 T LRI L ) ESFEE L7z (Fig. 1).

BT ORRGHIA 1 WO HIRGHE TR sz,
M 1X19854E A5 19874E 5 A £ T? 8 H(8/25) 1% 1 [Hlii&
20Gy T3l 1 [ % FHI & L, #8840~ 78Gyh Hag S/,
FD ) LD 4411 6~ 18Gy DXL TOYMEESAGEH E 7z,
19874 7 B & 1) 1 [Al#i&E 8Gyd 5\ 210Gy H5ER & A
18], #HELI0~50Gy L LTt %1T- 72, SiaHaEI
BEFGHZ IHHE LB THECOMME LT, 7D
Ha2H (Fhfli28 H) Th o 7=,

3. RENHEIL

| [E#ER O FL - 72 1EE TIEE O /Pl B £ UM sEhE
T BT 5 72 DICLQE T IVIZID V2 Maciejewsky H D
A7 % Hvy, NTD(normalized total dose; FEHE{ Ladasit) % 3k
EoYAR
NTD = D(a/8 + d)/(a/B8 + 2)

DIZ#EHE, did 1 BE, o/BlddSRoMEIcL )52
LNBHDTHY, ft> TNTDIX 2GyDEfhARHE % &
RLTWa. 7% OERBYL v ML Ca/BILIHEE
&h, FPUCHLE CEMERES % &) T10~20, BRI
HMERT 2~5 OFEFIZH D Z DTSN TWBY, LE O
TS Da/E10E LT, FOIEFHMH#EO«/BE 3 LK
E LNTD %K 72, Table 1 |ZHBEYREIRT.

4. 1&EIEB

256 O FEBEIZE MM IZ54 B (11~1317 A) T D
19964F 9 A D¢ CRFTHSE, 1EEFAEOA L FHIG L 72,
JRATHEENC B L TIRBETl#EER 2 ke, M, T4, BEHE
DKEZ, | [\E, B, NTD(w/B=10), ERSAEO
HF Ty L7z, BRssRss o L Cidiiossd 3 L 1 i
i, BHEHFOKE S, @, NTD(o/p=3), HEHIMT
R L7,
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Fig. 1 Photo showing set-up of the intra-
- oral cone for electron beam irradiation.

- The primary site: is immobilized for irradia-
| tion by securing the tip of the tongue with
| stitches.

5. FRETEVERHR

Ja Tl E O H H IKaplan-Meierih'?, FREERT 121
logranki®, ZOMORE I3 HE, Mann-Whitney DU
EE Tz, SR ZCox eI — FEF LI TR
Frl7z. WFRbP<0.052FFL L.
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1. BRI

JRFTESEONT 7 PR, P EEILEEERIS A H
Q2~a2h H)CTH ol RPrfEEEIO 153G DT <
THo72h, WTINRbBHENOBERETH -7,

Table 1 Characteristics of the 25 patients included in analysis

Sex
Male 16
Female 9

Age (years)
Median 62 (35-82)

T stage
TH1 16
T2 9

Total dose (Gy)
Median 46 (40-78)
Fraction size

20 Gy 8
10 Gy 10
8 Gy 7
NTD (Gy)
NTD (/8 =10) Median 78.6 (58.5-152.4)
NTD (a/8= 3) Median 121.6 (86.0-304)

Treatment time (days)
Median 28 (7-42)
Field size (cone size)

2x2cm 1
3x2cm
3x3cm 11
4x3cm
4 x4 cm 4
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ZRT. RATORSE, BETHIERICN T 24
ol LYPRETFREEMMOLTH 72 (p =
| 0.02).
W= AEORET 1 BRI EORIEMREA & 5h
80 - —L—'—L | 7EEIZI0BITH 5. 209 b 2 Plid Sk
70- —H TR 0=9 KTIKILE %o 7 | EHRE20Gy DIEBITS
£ 604 ! n, O HlIREFIERMSEHICE S 0T
8 ] T1 (n=16) Horz. FleemBFHII28H LY ER L7129
8% BID 3 b 6 B1° 1AL, ED K IERIMIAA >
g 407 7o, ROEEIGETERRSEAICE 2k1ETH
30 -7z,
20 SR IRE TR ARE TH -
o 727 BEERSORAThbhE SN, 20
AD 1 BILIRPTEFRFICEEER ) S EiliEE % 30
g 0 é 1'2 1'3 2'4 3'0 3:6 4'2 4IS 60 O EEUIEE 2NN Z TRadical neck dissection?®
Months AT S N72AIF ORBRIERSEE DI LREIE L
Fig. 2 Local control rates according to T stage: T1 vs. T2 ;h ‘. M spEaE
BU AR 1 L LSRR TTRE 2 2161T
%) | g WeShiE & L COFMBRER LRI L7, &
L L B 7 51(33.3%) 123D 5 ﬂfi:' NTD (/B =
907 3) LIRS OBIR £ Fig. 41RT. BSR4
80 BliZATICNTD (/B =3) 25 < (p<0.05), &
20+ <28days (n=16) < IZ130Gy ML E T OFAR D (p < 0.05).
£l 72 1| EHE20Gy T OWEBBI OB F LRI
s 54(5/7), 10GyTix2 #1(2/8) THh, 8GyD
8 907 FEBITIXERD 5 IF (0/6), 41 1 EHIE10Gy
g 40- : L S 7B (10Gy B B W 1220Gy) 12
~ 301 >R8 daysl (n=6) BB HRIERE A BB (p < 0.05). ZOMO
- BT, ®ME, HHUR, SSSFERCRET L
N ERERRD SN Eh ot FREND
107 p <0.01 FE 5% Table 4 (IR L7z,
0 AR A S A a0 88 4 4 50 BEFAED 7 B0 1 A B R DS ILEC
MC:['IthS Ho f:f}‘;, ‘ﬂi’.iiﬁ%ﬁl‘:‘?ﬁ: (ﬁ‘ﬁi [Bi7:=

Fig. 3 Local control rates according to treatment time: = 28days vs. > 28days.

THHB O [T % Fig. 21073, 260 2 47
PlIERI1379.2% CTHHERIC A5 &, T1804%, T277.8% T
HolAMEIFEEZIRDOON o7,

SRR O A H#E SR AR % Fig. 312787, 28HLLA
\ZIRHRE T ek L7 B0 2 ST HIfER1£100%, 28H L ) E
WEETIZ41.7% L HTEIEA 5 72 (p = 0.002). FDfDR
¥, B ER), Fhie2kE >62/%), THRTF(T1LT2),
##E (< 46Gy £ > 46Gy), NTD(a/f =10) (£79Gy& >
79Gy), 1[El#E (20Gy, 10Gy & 8 Gy) & HEHTHA (< ¢ 3cm
& > ¢3cm) D 2 ERFTHIGEIZE £ Table 2 IRT. WA
AFIZBVTHOEEEZRAD N o7

F 72 NS DRERFIZDWT DL LRI O R % Table 3
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Table 2 Two-year local control rate and significance of prognostic

factors tested by univariate log-rank analysis

LERIE RV R o - EIRE LTS, Withers
5L TEFT2NODS50% BTl Z LB ANTD T /8 =

10& L, Withers b DR T — ¥ 90 562Gy& LT

Factor(No. of pts.) ~ 2-year local control rate (%) p-value (log-rank)
Sex
Male (n=9) 88.9 0.58
Female (n=16) 72.1
Age
<62years (n=14) 77.9 0.92
>62years (n=11) 81.8
T stage
T1 (n=16) 80.4 0.73
T2 (n=9) 77.8
Total dose
£46Gy (n=13) 76.2 0.58
>46 Gy (n=12) 83.3
Fraction size
20Gy (n=8) 100 0.45
10Gy (n=10) 70.0
8Gy (n=7) 71.4
NTD (w/B=10)
£79Gy (n=14) 71.4 0.22
>79 Gy (n=11) 90.0
Treatment time
Z28days (n=16) 100 0.002
>28 days (n=9) 41.7
Field size (cone size)
=£3x3cm (n=15) 79.0 0.61
>3x3cm (n=10) 80.0

VW52 hILbNOBETIINTD & Bkl O /i
HELREBEIED SN o7z WiRLL TDF109LL
(8 Gy/fr/week T40Gy), NTD (/B = 10) TIZ60Gy
PLE L & % TR Ofm AN S TV B IERIS R T
b, FHLQEFT B TIZHEREIY K- R &
hTwhwZ edh—2nBFL b,

FEREOREPIRGTE I B TR & iR R R
R TIRIGHE P A28 B L. L O 5EBI A 5 28 7 H
EOUARTH o7 BFIRIERRER 1 DR IK
B3 5 -0 SZmBTISTRE L7228, #RIEH
BOADPEHERETTH o7z, R, WO RITHIE
CBART AT L L TR EIER SIS L H 1
o TETWD, FRCHEMMESS S, M"Y %2 &
HEHE A RITHEOEELREF L RES N TV 5,
EERAY I IIROR R 212 & BRIt % B it
12 &) JESHEIRE O ZHNRET AT & 1 B B D FrgsE
MBIZLHEENTWDEY, Withers & (ITHEIIEE O
BER 7= & 2 & I HRIG R BALA T 4 08 & D DA Fr e 5

DURE DG OFREZIZ 57201213 1 HIiZo &

B, T3, TAOERII L TIEXH/ e & sk b0
[FFEBEH 24TV BT 2 G 2 15 T\ 819,

OB HIENBEHE I L 2 FIREO 2 F£RrIE®
IETHEFHITT1T85~100%, T2T73~100% & #fiis13)10.17
SNTWB, 4SS ORMEIITIT80.4%, T2TIX77.8%
L, RRWROVWELDOTId ahoi.

BETHEICB T AT & LT, SRR, A, 1 E
i, BEHHEOZNWEN TR LI EE IO 2 »
o7z 1 [AFEEASRL S IEHED/ZONTD (/B =10) 12 L 5
B fTo - FBERRO OGN o7, BRSIZRT
HI# & TDF' OB EE L TWa19, 5% IZTDF1108. 1
(2Gy/frill 5 A TH66GyY) & D BETHIE S & Wik % 755
TDF170°C b BRTHl#ENIIHESE & 5 2 3°TDF & Bl o4 7%

0.6Gy DIMEIEMALETH L EHELTAH. bh
HIDERIENIBFTZ L B IHEICB VTS BE E
28 HLIHDIEFI D 2 FEFBPTHlE=RI12100%, 28H X DIER L
ToRERITI341.7% L AREIZE  (p=0.002), EEHIMERAS
RRfHELZ KT S5 -0FESLETHI LEION
72, T h4Ebitbh ok To 2 EREFTHIEERA P R
WOIL, HENEOERFERLER L Ebhi, &
HiMA28 8 & DIEE L7- 9 o 5 & CHRIEIIR A 1 8 L
EASfEBIZ6BITH Y, FOEHEIFETEEMRSH (IE
Bk 4B, 0B 262 & AKIETH -7, HiZHE 1 [
OFEATENBEETIEERNIC X D 1 ~2E B ok I-H B AT A
D, BRHIBERICOG L OIEETREEEDA
7. AN X BKEO DI REIM A28 B LA
FICHER: U7 fEBE R0 o 72, EPIIREHC X A iGT
i, FBETER bk { BB RIZZ I ERIBIZIT RS B

Table 3 Final model obtained by multivariate regression analysis of prognostic factors for

local recurrence following radiation therapy

Factor Beta" exp(Beta) (95%C.1.) 2 p-value
Sex 0.203 1.266 (0.127-11.856) 0.861
Age -0.0041 0.960 (0.874-1.105) 0.394
T stage 0.620 1.859 (0.053-65.3) 0.733
Total dose -0.189 0.828 (0.532-1.289) 0.402
Fraction size -0.344 0.709 (0.292-1.724) 0.445
NTD (/8 =10) 0.131 1.140 (0.890-1.461) 0.301
Treatment time 0.125 1.336 (1.047-1.706) 0.02

Field size 0.151 1.163 (0.610-2.218) 0.646

1)Beta coefficient, 2)95% confidence interval.

FER11E4H258
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(Gy) p <0.05
350 (Mann-Whitney U-test)
[ |
300 - °
(o]
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® o o
I
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[m)]
|_
Z 150 -
8
o
1 o] (o]
00 4
[e]
50 -
| |
Ulcer (n=7) None (n=14)

Fig. 4 Correlation of the incidence of radiation ulcer with NTD
(/B = 3). Ulceration was significantly related to higher NTD (a/f
=3).

EEZ LN
2. MRIEE

EREOBSBER L AP OBIERN L LT FHEE
5E, HBREHDDH. BT HRENBECIEITHBEEZ 2L
A LRRD WD S 519, SjH S 1 FHREAFE T 5
PREBIZD ) EADHEET SR WHEZ RV TEREE LR
NI VELTWEY, SbbhOBFHERIZHB VT
b THEEEIZED TV AR, ENBH DK L BT
EEWBGHDIECHIEE 2 5. B S IZE e iR g
DOTEIRETA2.9% EMVIREFRAEE L RE L TR, 1k
FORIEAHIbIb N DK & FE10~20Gy/fr/week D 1
MK EDESEBEETH L. SEDbILbIOKRET
b 1 [E#E10Gy, 20Gy TOE#ESE4RIT 8Gy & il L T
FREICEC (p<0.05), EAFMAMEOBVIEESE LT 1

Table 4 Prognostic factors for ulceration tested by Mann-Whitney U-test

and chi-square test

[ 810Gy L L o> F47 8135 T 0 B SHE CILL TG T e i
WeEZ Hha, —J, Wang S I3EEEIZRD SN0 -
TEHELTWEY, HEOHEL 1 [ 3Gy/frdH 5 [0
BT HIENIBS L 1.6Gy/frd 1 H 2 BOS5EBE 12k 2
SUESBFRIC L D62Gy # FEEIZE A Tw5h, T8k
138 5 RS, BEEHEIHIE5~7 GyIRS Lo 4 [EliE1.2~
2Gy BEGTS 2 A HEENC TRRET0~80Gy5- 2. T B H &
WIRBIFAERZHE L TwaY, wihd 1 \EITD 20w
C EPMERCIREFAEROBR & BbN b A, Wangd & U8k
H 5D ETONTD (0/B=3) &3Kh % &, Wang 5 T76.4Gy
EIEFIENEETH D, HHS OBFRIENEMES 0
EDFN0GYREE LIEVMETH 1, Wi d bhubhokE
THEISREZEFEORVI30Gy L ) bIERWETH - 72, —
1, bivbho RS L FE RIS ERHETH S TS
DI DUBHEB] L SPIONTD (/B = 3) % 3Kid % & Sty fli
13148Gy (104 ~184Gy) L EVMETH Y, 15F1H1361 F TH
130Gy & D Wi Th o 7z, ilHERAEDOH%E L LTNTD
(ofB =3) 130Gy DARENT T4 L Bbhiz,

3. BFRBARSKEDRERA S & BRI

PG (L AR B 0 A B ML AT30Gy (20 + 10,
15+ 15) IR Al & RAFCTHBIEMR b i {, ik
W72 #ARftsT & LTWAY, 30Gy (20410, 15+ 15) ONTD
Z R D ENTD (a/B = 10) T62.5Gy, 66.7Gy, NTD (a/B =
3) T108GyH & 118Gy TdH A D3 I A UGHRiAIEI IIZ >
WTIEBE LT W, bivb i OERIE &6 126
40GyLLE, NTD(a/8=10)2%60Gy L FEREF SR THB Y, &
1EB L UNTD (/B =10) i ZBAHIEICBE$ 2 HF & 134 ) 2
ot KFHIECET 2ET & LRGSR oA
AELREFTH oI,

MRFEREEDE A 513 1 BIFE10GydH 5 320Gy /fr/week
THR SN DIXREREDE  FNLTF OHE Tiam
ENBRELBDNA FHR S D 10~20Cy/fr/week DEE5TE]
MEOHEIT IR I Ik & LTwd, BLEX 1 mEo
P ENE T IERRFERESE O 7L A 6 13 1 [IFREET 10Gy ki,
HIINTD (/B =3) D 130Gy F A R# & E 2 Hhd. —F
JRATHHE D 73520 & 1 X Withers 520 QK 7 — & OFET & b

NTD (a/B = 10) 260Gy A |, F 7= 45iG9 I & 4
EIe s Y I W0 = DYV b VA O 54 s A BRI B
bDEBbhS.

PL % Maciejewski 57 D2 H Tl B &,

Factor Mann-Whitney U-test Chi-square test

1302D(3+d)/3+2

£130Gy (n=7)

60 <D(10+d)/10+2

D=#iE d=1 D& 72720, 81 BoZEsrdl
MR & Lz 1 » AR E L, 1 BIHE%

>50 Gy (n=14)

NTD(e/8 = 3) <0.05 0.05
Sl i ~130Gy (n=14) P°
S 20,10 Gy (n=15)

Fraction size <0.05 0.05

B 8Gy (n=6) "°
s =17
Total dose NS SUCGva : NS

10GyHKili L HE. THhbbBDCS5d, d<10& % 5.
DB X UdE KDL & 1 Al 8 Gy/fr CHEHLE40Gy,

. £ 28days (n=17)
Treatment time NS NS
> 28 days (n=4)

b B\ T 1 [AFE 9Gy/fr CASGy A i E & Bbh
B, o1 [ OFESEIFIZB VT, WSEREE 2 RS F

£3x3cm? (n=12)

Field size NS >3x3cm? (n=9)

9 &1 AR 8 GyRili & 35 2 L L iER R o ik
L BETHE SR o B A A A R A B & B
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CEEEZNL, 4% 2 NIRRT 1 [EHE 2 i UG
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