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High-dose-rate Brachytherapy with Local Injec-
tion of Bleomycin for NO Oral Tongue Cancer
—Possibilities of the Control of Tumor
Implant by Inserting Applicators and
the Decrease in Tumor Dose-

Saiji Ohga”, Satoru Uehara',
Makoto Miyoshi? and Kenichi Jingu®’

Twenty-eight patients with NO oral tongue cancer were
treated with high-dose-rate (HDR ) intérstitial brachytherapy
combined with local injection of bleomycin between December
1997 and June 2001 at the Department of Radiology, National
Kyushu Medical Center Hospital. A median dose of 5 mg of
bleomycin was injected locally, and 16-20 Gy was delivered
to the area surrounding applicators for control of the tumor
implant during the initial two days. The two-year local re-
currence-free survival rate was 96% [T1, 2: 100% (8/8, 15/
15), T3: 80% (4/5)]. The two-year secondary neck node me-
tastasis rate was 7.1% [T1: 12.5% (1/8), T2: 6.7% (1/15),
T3:0% (0/5)]. There were no tumor implants in any patients.
We tried to decrease the minimal tumor dose step by step.
The groups with median minimal tumor doses of 60 Gy, 50
Gy, and 40 Gy had local recurrence rates of 12.5% (1/8), 0
% (0/14), and 0% (0/6), respectively. Local recurrence rates
were not increased by decreasing the minimal tumor dose.
Two patients (7% ) had secondary neck node metastasis. Late
adverse effects were tongue ulcer: 11% (3/28), oral floor ulcer:
4% (1/28), and osteonecrosis: 4% (1/28). These results suggest
that control of the tumor implant and the decrease in mini-
mal tumor dose below 60 Gy may be possible with the local
injection of bleomycin and delivery of doses to the area sur-
rounding the applicators when NO tongue cancer is treated
using '"Ir-HDR brachytherapy.
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1997412 A % 520014 6 A ORI E Rk U E# L
7 —C, RIGFENOTHA2SAER | S SRk N B ST & AT
L7z, 7770 r— %82 & 2 EEH11E Qimplant® H{#H O
7z, MO 2 HKE(16~20 Gy) &, HTFHOT 7Y r—

HEHEEE CEREERE L, TRARCIIESE
lﬁ“«ZBIeomycin (it Smg) % Rk L7z, 2 SERPTHlEIERIE

- 2T100%, T3 T80%, &ETIE96% Th-7z. X
t, 2D T ORI v NEEROFRAERIL, T1
T12.5%, T2 T6.7%, T3 T0%, & TI1%THo7:.
HAER OimplantiZflb bk o 72,

FREGERIR b, BREAY IS N ER R DRI 21T o
7z, 3 AERREEE (n=8, HIHE60 Gy/12 F) 12 TEBTHESE 1 41
(12.5%), 1 4L E 3 F£RWFIEE (n=14, FHESOGy/
10F) B2 OF 1 4EAGE A (n=6, Y-fl40Gy/10F) Tt
BREEADO L o7, B/MEEHEERIC X 2 BArEER
OHEIFED o7,

THEESEE ) v EERE % 2 B (7%) ISR, T, Bl
HERFE LCHREEZ 361(11%)12, MEEKEEE 15
(4%) 12, BE% 1 614%) iR,

1921 A ff F L 7= NOTHE O Sl & A RAHR#E T,
7 7)o — & BBEEEZBleomycin & RETICIR ST 5 Z E TS
7 7)) A= F R E LR E % e Ao L E I O B AT TR B TR
(28K S implant D AT #E & 4 HOTEEMEDDH 0, R/ES
HEIZH L TH60Gy LTI ITRE L E XL b B,

XU &I

TSGR A RSB WO T, HORIERAF T §E 24
RN BRSDSTL, 2NOFH DR E L TF Dk THEIRS
nTwa, 4, HEAESTLlow dose rate (LDR) #* Shigh
dose rate (HDR) 12 b ) o205 5. bhbhoOiiTh,
HDRIZ & B HBARE 2170 Twa. LL, ]HDRL‘ £5
HARPA BT O R EHET F ML LTy, E A, MR
N BB BEE AL Oimplant |2 X 5 BHR QMR ST
BY, ZOWGHIIEELFETH L.
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bhvbhid, 77 7 — & FEFHIAE D implant DI D
728, HDRIZ X 5 #ARPIIESS IZBleomycin RHE % HFH L.,
L9 2 HENIRESEFEICT 7)) o — & B8 L b B
IZEATHELLEDT, FOBRETRETS. $7-, =
DIGFES, BEERLOMMmMb RS0, &
NEBHREDERIRERAT:OTFOME DI THES
5.

B &

AT L7 BRI 19974E12 H 2 520014F 6 A O [E 57 9%
B SUNEERR & > & — 4 CHDRIC & % $LP IR 5198
VT IENOE BT BEBI2SFEHI (B © &e=2 1 1) Th 5. Fil
133158~ 84k (M ILESSEE) TH o 7o, FBBIZHIMIL 2 &
A~a27 A (hyefli2e.54 F) Th o 7=,

BEAE

TV —=FHARZ, ZERTYADY KA iz
Bleomycin 5~15 mg ({94 © 5 mg) %iRAM L7 0%
B —I2% 5 & ) ICBAHEA L7z, BiER, HA S
JESEEBE & L, implant %881} % 720, WHREZFR O fIl A &%
1#ipTE Lz, 208%, BHOERGEHICEbETT 7)) 7
— & RREE L7z, 64GyBBETOT2 fEHI | HlE IR X, Foft
B FEHATH o7, 77— 5 i3EFEDS 5SmmD
(W Z10mmOFMIFIC TERIE L, Wigo7 7)) 7 — 213
Balig b L I3 F ORI AIE T AR EEB L7, &
HICBL T, 7, ARMENER(GTV)%2, CTETT
7 =% L ORI EALE R S MBS AR T A #iPH %
BEl, B3T3 &9 8E Lz, BRERFEN AR
(CTV)iE, &R - FRENZ OV TIEGTVIZBO B D SmmD
margin% 2F, HEEEIZE L TIXGTV &[F U < EHigMIfEL
Bigx, ENENEEEM L 7 7)) r— 7R A LT
BHIZHRRIC 2 B & 9 ICRRE L7z, ZOCTVHNDOR/ME&E
i /NMEEMEE L. B, BEors S, Ok
JE - THE - MAOFEFRELED/20, HIEIZ L Bpack-
ing 1TV, CTLICTHESAEER L, ity MEGSR
rRE L.

#H &Y 4~5Gy/Fraction(F), 2F/HCHRET L7, 77V
r— & WEFHIAE D EHEMLOimplant % H#3 2 B
T, O 2 HIZFHT2LFF LT TOT ) r—%
R R U ERESE 1216 ~20 Gy # BESF L 72, 3 HE 2613, JiE
BERIZBRE L T24~45Gy/6~9F/3~4 H#MB& L7 #HE
SATERIZIZPLATO %, i&#121%, '"2Ir-HDR micro-
selectron % fifi ffj L7z,

FEBI G R O /Nl B R 1365-40 Gy/16-10 FC, ¥
ANEFARR L P I TS0 Gy Th o 72, BRBEA9 72 FEG5 G
WALD72%, BEHAM 3 4Ll EEGBREBIEE (n=8) TIX, B/
JEFAR & D P IEI260Gy/12F, 1 4ELL L 3 FERTEEEBAER
B (n=14) TIZ50Gy/10F, BIZRHIRT 1 £ (n=6) DFEHI T
1Z40Gy/10F T&H o 72,
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L28FEFIHT3 0 1 $1(60 Gy EEGHH) A%iGiEH: 8 4 H#41C
TGRSR ZFE3E L 72 (Table 1). RFTHESE%EI23.6% (1/28) T
otz HFEHERET2 O 1 61(50 Gy BBEHH) 12 3h50E%
167 AT, T3 @ 1 61(60 GyHFHI) (2 iG#E#3 17 H TRD
7o, TRHERPIESE 1B, GEUSAVESE 2 61 & AR
BEEICT, BIfE, ERAETFRCHA. T, TIDO1HICE
BWEUARAT, T2 0 1 BUSIERE 3 A AT, BEEBY) »o8
Ao e L7z, BEER) vy HEBRIE, &%
(n=28)T7.1%, 2 FALBAEFEE(n=16) TlZ63% T o7-.
M & SNFHEE LTV, BB, B3B38
BER157 BIZTE I THRIRIL L 7.
Kaplan-Meieri 2 & % 3 ERMAELFH386.8%, 3 SEMESR
HEAERIET4.1% TH - 72 (Fig. 1).

EFNZBVTT 7)) — F J AR EE Oimplant i3 525 7
iR W A

A ERES L LT, HHBEDA%K50Gy, 55Gy,
60Gy TEHER 3 51 (11%) 12, RS % 64Gy IBETHEH]
1 B1(4%)1C, EEBEZED THEHEILESSGyRETRER 1
Bl (4%) 12727z, BEHMIZE Y b DDI0GYFEE T TH
2R U 7R A ERHRIIRD T v, Bl
HERROBERIISHRTIZN TH o7z, HEBEOALE
U723 Bid, BEAGHIE L7z, OMEEEEE, DEEEES
B TER % 2 U fERI Th o 72, FTHBEERES,
B, B - EELEOMNDPBS N Do ZERTH -
oo WEED, RS TERRLL, Rl EiTo 7.

z %

1. SIREXRRBH TOESRS

H 19 5IET1, 2NOEHHED 3 FFAFEFFEHRITHDR T2
%, LDRT88% & L, BEZEIZHDRT10%, LDRT 3% &
L, HDR60 Gy/10F/6 HIZLDR & ZIZFAISETH S & L7,
—JLaub7 %, NOFHE27TIERI(T1 ; 10, T2 :15, T3 :2)
HDR45.5Gy/TF/3.5H - & % 5 R HlEZI353% Tdh -
7o& L, #ELYIC L ALDRD 5 EFFHIEIETI : 97%,
T2 :87%, T3 :58%IZH LK pcis R L7, £, %A
59 | IHDR O k&AL 5 %2 LDRD70Gy/7 H% b L 12
HERHICEE L, 48.0~55.8Gy/10~18F/5~6 H D5 %
BTnwa,

D&, NOFREOBHREEMBEHREECBNTE
WAL IR TR L 2 b 0w, bhubh
(&, 44, BNESEE L T60Gy/12F% 57 L, EEH
HIZRIFCTH o7z, FHilE - BEIER LOFEHER D HE
B IZHBAE Dpacking #4179 = & T 58 CTH -7, Lo L
H6, A GYDOIREI LY BNEEARRE OB O AT i
%2, 72, HDRIZ & %60 Gy TIXMiAESE R 1N
bfat s iz7z8, Bleomycin® fiiF: & 0FH LEXREIY I B/
JE 5 #7 38 % 60Gy A 550 Gy, 50 Gy 540Gy~ & i L

HFERSE #6345 £15
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Table 1 Treatment schedule used in all patients
3 FLLERERE age/sex T tumor dose (Gy) fraction (El)  local recurrence  neck node recurrence
Ay 71/F T2 50 10 (+)
T.K. 31/F T2 65 13 -
N.K. 58/F T2 60 12
L.T. 84/F T2 60 12 -
S.Y. 53/F T3 55 11 (+)
M.S. 70/M T3 60 12 +
E:l 66/M T3 60 12
H.S. T72/F T3 50 10
1 FLLE 3 FRiEE85
N.Y. 32/F T1 50 10 - +
U.M. 69/F T1 50 10
N.H. 58/M T1 50 10 -
F.A. 49/F T1 50 10 -
Y.T. 75/M T1 40 10 -
T.K. 54/M T 50 10 -
Y.S. 57/F T2 55 11 -
b R 64/M T2 60 12 -
AM. 50/M T2 50 10 -
K.K. 50/F T2 50 10 -
K.K. 38/M T2 50 10 -
S.K. 72/M T2 55 10
W.T. 53/M T2 64 16 - +
I.H. 60/M T3 44 10 -
1 ERmiE AR
b b 64/M T1 40 10
T.F. 44/M T1 40 10
N.K. 69/M T2 44 10
K.S. 49/M T2 40 10 -
QLY 44/M T2 50 10
S.M. 78/F T2 40 10
(+) : recurrence outside radiation volume
O TWigw, LX), Bleomycinfif HIFIZEWTIE, #&
o a AN & 40Gy REJE % CHSHATTHE Tl v o LHERR S
] L Lo uwi s WA, LAL, 40~44GylZ THEBEEIT - 7Rl 121,
TN T TIT2 fEBIHE <, SREFIEZERS L LB ITHEIZDONT
i ORFPLIEEEZONDL. F/z, Yhiak T ORBEFME
50 1 (&, SO L CHRES & folifb L7200, iR
—— overall survival A S SmmOFHA & Z R L o TV BEFEENRTY
= disease-free survival A, ZDizd, SEICE LT, MIEEED?S sSmm% 3EH
0' . . ) . HETHIER L —FIZITIBETELZWEEZ bR,
1 2 3 4 Bleomycin X BSHRHEERNRAH B Z L HBMON TS, &
bypers). FH 19| 3Bleomycin D UHRNESE 0 EISIRRE N % RBAOSEER
Fig. 1 Overall survival and disease-free survival curves in all VCREBA L, A6, CIFERELI B KR & Bleomycin

patients (n=28)

7. BT 14 1 L L 3 ERilFEBAERIRE (n=14) & 3 4
DL ERESAEBIRE (n=8) T3 IR/ MBS 12 THERMIC
6.3 Gy DR & AT o 7275, BErEFEOMMEmix%k <, 40
~44Gy/10F |2 TitfE® L7z 7 RN TH BRI LI

R 1541 250

DERABEE#RE L TW5. 4AEOKRERELIZOVT,
BleomycinfifFFH @I % 2 6, HUHHIGEEMOS &0k
INEEARE DB IC DT E R AMSPINETH L. T
7z, 28151 2 BIZ50~60 GylZ CHEEBI ER F O THEY,
SRGHEOBRER CICOERTRELEFEILNE,
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2. MRHTETH

HDRIZ X 5 MBS T, FEFHICHE) B
implant2SlE & 2 A, POF 512 S FHEIIA L TR
AR EHEEEED, 7 7)o — & ZEEBDtumor seeding |2
DWTERIFRE X T-o TWwa, bhvbhid, BEFRICHE
9 implant % 3= <, HEPIREIBIAGE 2 B BIdEEE
BICET —FEICHTTOT 7Y 7 — % B % B EMKIC
BEOTHBEET 7299, Zoizbd, bhbhoiEfh»
5idimplant® & 7z L7 fEBIIZH TV v, 77 4 —
ERFDimplantiZ X 5 5L, 77— E0E
H§1216-20 Gy/2 H & Bé43 5 2 &, B L U'Bleomycin % ff
HT 5L TRRTE 2WEEMSH . ZORFERETE
W) HERZ IO TH R,

3. Bleomycin B DEEBEBEADTE

JES 1916013 FEREAEFIOLDRIC & A HLikA IR EHE1T i
{ZBleomycin Smg % 8 H Ml HifHE L7225, $EER) >/ i
RN EE D o2 L HELTWA, L L, bh
HOIOFEGITIE, 2 FELL AR (n=16) DRFEELL ) >/ 5
EHERI36.3% L, BEILSOLDRIC & 541% (T1T2NO) Ik
LIEfE% 7R L7z. M. Frohlich &'™1&, [IMEPIEE~E 3%
Bleomycinz @i L7256, TEEH L b FFRMEHRRIC X 3
ROBFEDEEHE L TBY, Bleomycin/miEHEE H
Dsubclinical lesion™~#H L T WA T EEMEZ RIET 2 & DT
Hotz. A, FEFINIADRVDS, Bleomycin FiE & HE

i AL A ERS

T T = 5 AR FOEREND16-20 Gy/ 2 H 0 HRg}
HESEE F Dsubclinical lesion (25584 2 & & THRESSEE )
YONERERE A S AT REE L B A L E2 B,

4. RIIBFEFER

MELIE, LDROBIAEEEREERLE LT, 5 F&8
FEFNZTTL (6%, T2:22%, T3:44% %R LT3, H
MiFRIZ3B 1T HHDRIZ T OB EHERFEAERI18% 1L, 8
BEHMAE DY, FREANLEZONS,

FED

AR AL P HR B 0 il % R T, B BERYICIR
/MEFEHRE 260Gy & 140Gy F T L7z, H/ MBS R
WAZHE D BT OBEINEEED Thiwn

7, T — v EBEFRIHES :mp]am%‘fﬂfﬁua) =&,
AREIZBleomycin % AR 5- L, WESTEAAG 2 B H F ClESHEIC
T 7)o — & BEEEE S R i FRAR L L.
2 FELL E#REEE (n=16) 12 Timplant % 4 U7-5EBNI 2 £, 55
BEER) > EEERERICI L TH6.3% & RS2SR L2,

IR ERRORBEEEIL, FTEE11%, DREEE 4
%, THHEIEI 4%, £ETI8%TH-7.
ASEIOHREICE L Tid, SEME8H, 2 FBREFEI16
B, 1 EREEGIRQBI L A5, 414, EPEER, &
BRIV EEEZB.

X ®

1) BT, MAEE, AR, 1O RENRBEIC X 2N
EROGRESL BEE B > SHEmB I b bRk
DiEET. HIEHEFESD D 671-677, 1991

2) I. J. Mazeron, J. M. Crook, V. Benck, et al: Iridium 192 im-
plantation of T and T2 carcinoms of the mobile tongue. Int J
Radiat Oncol Biol Phys 19: 1369-1376, 1990

3)C. A. Spaulding, L. J. Korb, W. C. Constable, et al: The influ-
ence of extent of neck treatment upon contorol of cervical lym-
phadenopathy in cancers of the oral tongue. Int J Radiat Oncol
Biol Phys 21: 577--581, 1991

4) Dido Franceschi, Rakesh Gupta, Ronald H, et al: Improved
survival in the treatment of squamous carcinoma of the oral
tongue. Am J Surg 16: 360-365, 1993

5) Anthony Po Wing Yuen, King Yin Lam, Alexander Chak Lam Chan,
et al: Clinicopathological analysis of elective neck dissection for NO
neck of early oral tongue carcinoma. Am J Surg 177: 90-92, 1999

6) Inoue T, Inoue T, Teshima, et al: High-Dose Rate Interstitial
Brachytherapy for Mobile Tongue Cancer: Part2. Phase III Trial of
HDR versus LDR. Interstitial Brachytherapy for T1-T2NO Carcinomia
of the Mobile Tongue. Jpn J Cancer Chemotherapy 27: 287-300, 2000

7) Lau HY, Hay JH, Flores AD, et al: Seven fractions of twice
daily high dose-rate brachytherapy for node-negative carcinoma
of the mobile tongue results in loss of therapeutic ratio. Radiother
Oncol 39: 15-18, 1996

8) Jingu K, Hayabuchi N, Matsui M, et al: Brachytherapy-car-
cinoma of the tongue. FEDEEH33(13) : 1609-1618, 1987

50

9) AR, #EFETH, BR L, b SR SRERAES0E

EEFIREACS BT A 1 . G | 1151-1154, 1994

10) f8H B, NRKHL SOILUAET, b BgHRE T LA <A
¥R OEERE L BRI, MEOMER22 1 130-137, 1976

1) PrEIES, BRE—, Bk, i CUREmIc+ 5 s
ETVATA vy DL ERHEHICOWT, BERSEE0
36-42, 1980

12) Nishimura T, Nozue M, Kaneko M, et al: Tumor seeding to the
neck through percutaneous applicators of interstitial high-dose-
rate brachytherapy for cancer of the tongue: a casa report. H
EHu&aEST @ 281-282, 1997

13) RESGHE, HMMEF, S W, 10 SEOFEN G
. HAEE20 © 758-764, 1985

14) Leung TW, Wong VY, Wong CM, et al: High Dose Rate
Brachytherapy For Carcinoma Of The Oral Tongue. Int J Radiat
Oncol Biol Phys 39: 1113-1120, 1997

15) BE4TEE, BUEFM, IO T 5 MR L
Bleomycin D [F]IRFHFFAMEE. HAEIE18 | 11521155, 1983

16) A THE, FREGE, HFHE HF b SREOMBAIBS EE
DRI, MORRKRSS | 549-553, 1989

17) WEILHEN., PERRIEGE © MSMUFHREE (F) . BoOF (FI),
TRIELIHAR @ 473-483, 1995

18) M. Frohlich, E. Henke, J. Gens, et al: Beurteilung der
Intratumoralen (I.t.) Bleomycin-Applikation am Tumor-Modell
und In der klinischen Pilotstudie. Dtsch Z Mund Kiefer Gesichts
Chir 14: 456-462, 1990

HAERSE B3k %15



