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Results of Preoperative High-dose-rate
Intraluminal Brachytherapy for
Resectable Rectal Cancer

Norihiko Kamikonya, Masayuki Izumi,
Keita Tusboi, Kyoko Nogi,
Yoshiya Miyamoto and Norio Nakao

One hundred and fifteen patients with middle and lower
rectal cancer were treated with preoperative High-dose-rate
intraluminal brachytherapy (HDRIBT)and radical operation.

Patients were divided into a middle-dose group (group A;
30-40 Gy; n = 94)and a high-dose group (group B; 60-80 Gy;
n=18). A control group of 115 rectal cancer patients who
received no irradiation prior to radical surgery was used for
compaison (group C). The rate of sphincter-saving resection
was 71% in group A, 61% in group B, and 42% in group C
(group A vs. group C; p <0.0001). The local recurrence rate
at 5 years was 10% in group A, 6% in group B, and 26% in
group C(group A vs. group C; p = 0.005). The 5-year sur-
vival rate was similar among the three groups. These results
suggest that preoperative HDRIBT contributed to the improve-
ment of local control but not to survival after radical resec-
tion of rectal cancer. The application of HDRIBT might be
useful to restore intestinal continuity for rectal cancer.
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FEIZLY, BEHMACIRETEN M EL, fEROEEE
DIEFHRERNOFRE BN TR SN TWEYS, FE
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1. MWRIEHI

19864E10 A £° 51995411 A F T2 Yiiak TATATE M=
FEPIBRET % AT o 2R AE B 1 1561 ¢, BREHRER T3
16Gy = 1 ¥, 20Gy =1 1il, 30Gy = 84%], 40Gy = 106,
50Gy =1 #l, 60Gy=>5fl, 80Gy = 136l TdH 7. AFHL
TOMERIZE, BHFHREIZ L D2MEFDOD, EGDRWEE
SRR LB E, RIS E LT30 - 40Gy By #E 4 ABE (n =
94), 60 - SOGYMRSIFEZBEE(n=18) & L7z F7/-, Ml
BELT, BEEITOTFMOAEITLZbDECE( =
115) & L7z (Table 1). &EEONFIZ, ABISBH6IH, #«
276, FEROFHIS8E. BEABIEL0F], ik 8 ),
FEHROFI61E. CHEMETSHI, k4o, FE#OTIY59
BTH o7, Dukes'HHH, MBFASHE, MEE MG, §E
BREE 123 HMICHEZEIIRO S ih o 72 (Table 2).
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Table 1 Treatment group of Rectal cancer .Illlll.l.lllll
Group A: 30-40Gy |
Preoperative HDRIBT Group {
(Group B: 60-80Gy
Surgery Only Group ————— Group C &
FEPBR ST I3 T H BURIEHA IR S ) € ¢
iy it kose Rl I.IIIIII.iIIIII!

WRFCIEY YT ARD I ROAZREFEH L Tn5, #
Fig.1 Three subtypes of outer tube type "C" for HDRIBT.

ity

IE0Co., #MURORENL, 77— 0wt

R T R A 4 T BEL e ke o+
15em ¥ THEIERIEIC L VTN L. EHHEEPIRES Type C-1is 2¢m in diameter and fixes the inner tube in an off-
T, SEF lemBfECTHRIEEZE L. FAF center position. Type C-2 is also 2cm in diameter but fixes the

I inner tube in the center. Type C-3 is 1em in diameter and fixes
= 7WRARIME O 2 R L DS, PRI = the inner tube in the center.p

FLIBT, TP E—+F77840-5OT7 7Y
=y b VR EEEREI NS, ST o126

FCREREHOTLAF -T2 EHL TV, BET (Fig.2). MEPERATOMMRFMILFET sSmmE 2L L, #
TEEZODPRAB L) A BEREO3 s TR ERLT BB LB 2 - THRELT
V52 (Fig.l). #UREALEIEXHOER TICPRE T v, Ei# VB, BREHI AT & L TREPIBEETBHAA 1 BRI ) &
WEER A RERE L, MR 1A 0 Ml lem 2 S B84 F#% lem ) ol A AT, RS ETEEEEAMEMGIZL, SEE
FTELTWVARY, 352, MEHRD L FRFICERENOR WABY 2 VICEEL, MlEF— 7 TEZFLE YV E2HE
BIMRFEE, BEPOFAF 22— TEED D, BEME EY B, HMEICHME, BEEREE A LSRG E 2 BT
DY VEEBLTWAY, O o VBT MRS C CTHERRT:, Ak & I % 8e L IBST 2479 (Fig.3). i
FTBY, AKRDMUERDRIEOWIZELIIERTE S MR EN BB OTEIRA 7 ¥ 2 — L, 18R 2-3 5EEgt

EREHEL LT0A, WREED
MEHEEHRNE B L UMER L7z

Table 2 Patient characteristics (1986. 10-1995. 10 in H.C.M.) e P B2 54 ) #7415 % Table 31257
Group A Group B Group C .
(n=94) (n=18) (n=115) 3. Eifi
Dose (Gy) 30-40 60-80 - MRl BEHE T 6 FirF TO
Age (ny) : Median (Fiange) 58 (25'87) 61 (46-86] 59 (30-83) ﬁ:ﬁéﬁfj BEix 2 ﬂ[ EJ ;?, *BE$ L L
S?x(NIa!efFewale) o 67/27 10/8 75/40 Fo. B OO NT P EE & 5 B A
Histological differentiation | P
Well 43 15 76 DL, MTATRRSFHE T1210-13
Moderaytely 43 2 31 HOMIZ, TR, BN
Poorly 6 2 BEEATITV, LMD S
Mucinous 2 1 5 BT im E COHEE, SERE, )
Others 1 -’ sHEiRRE, WETERE IR
Tumor height (cm) ; REA FEREAN L AT g L
Median (Range) 5.0(2.0-11.0) 4.0(2.0-9.0) 5.5(2.5-12.5) 72 $ 7, WihEEESAO 7
Tumor length(cm); W, Fh oz - HindE, B
Median (Range) 4.8(2.0-7.0) 4.0(256.0) 4.6(2.0-7.5) - R
Dukes' modification ’ s o2 bﬂ%’wrﬁk?l{_‘
A 31 7 31 THMEHE IR GHEE & Mol i
B 15 3 32 L.
C 41 4 44 4. RIEZEAVRHRAITE
D 7 4 8 T A TR L) 12
Follow-up months TRIE, /59 7 14 Valiik, ~
Median (Range) 48(3-96) 52(2-104) 47.5(3-108) TRFLUY L IF T L RABITT
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Table 3 Indications of preoperative HDRIBT

Radiation dose Source paint” Outer tube™
(Total dose Gy/fractions/day) (rubber/c-1/c-2/c-3)
30/2-3/4-5 3-14 1/39/40/4
Group A
40/2/4-5 3-8 2/3/5/0
60/2-3/4-9 4-9 1/2/2
Group B
80/1-2/3-8 3-14 5/1/7/0

#: The source was moved at lem interval in all cases.

##: The outer tube type "rubber” is made of rubber and has an outer
diameter of Iem. The outer tube type"C" is made of silicone, and three
subtypes are made until now, named type C-1, C-2, and C-3.

12i&, —ffbWilcoxoniEZ Fivy, p<0.05%FHEZL L7,

Fig.2 The shell

taunbc:ehxe!d outer s 2

. AIPERIBS AT SR
HE2L7-. £ TONEE IIDukes M HIZF - TEHi, & 5129 ﬁw"ﬁ% o7 AlEB X UBREO 11260 AL S f51R
FHHMEFNRE LTAE - TERAE?ICTHEHMEL . T % MidT L -0 13788170% T o 7=, ILP9EHHRGE
5. BRFRETA IREATEEIZARET1 %, BH61%, CHE42% T, ABEL CEERIC
FRIRTEHRRN R E L, BREIRICBT 2EE~— 4 —, FEAELFEDT(p<0.01) (Table 4).
s, REEEEEMNEE, CT, MRUZTFHME L7, 2. IR ERTIR
ARSI O S EIZAREAUS A A, BREEAS2H H, CEE EAHASTIC X AL, £TKE - TESED
4157 HTholz. 5ShEL, SBEyskIZBIT 5 EHRE HAD ETH o7z, iBHERTHARE, BEE S ICNIBLL LA
BERE L. AHFEERITEEEDOSHICIE, Kaplan- 70% LL.ECd o 7z (Table 5).
Meieri: % IV T19974E 3 H OB S TEMEL L 7. FEEMRE 3. BER%HE

BUAE 3 TOERBHRIZARIC BV TSRO A 1 F, &
FRIER O A1661, RPTHEE & EMBIEE O, 232D/ b D 6

BT, B RO 22619180 Th o722, C
o FHCIEFAREOA 116, HFEE 8 61, BArEs &
RO 2RO 5 D136IT, ERERE 2 B 72140
; _;g ' 19B L fFEzAE Tdp o 72 (Table 6). 5 FERFTHIEEILATE 10
- | .
h \R e

Table 4 Operative procedure

Group A Group B Group C

Sphincter-saving

Q W) 0
resection 70% 61% 42%
Rectal amputation  29% 38% 58%

Table 5 Histopathological response after precperative HDRIBT

Oboshi-Shimozato Group A Group B
Classification n=294 n:=18

Grade |
Grade IIA 26(28%) 4(22%)
Grade 11B 40(43%) 7(39%)
Grade llI 18(19%) 5(28%)
Grade IVA 10(11%) 2(11%)
Grade IVB

Fig.3 At irradiation of preoperative HDRIBT

FRE 1048 H 25 H 33
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Table 6 Patterns of failure after operation Table 7 The actuarial 5-year survival by Dukers' stage
CGiroup A Group B Group C Group A Group B Group C
(30-40Gy)n = 94 (60-801Gy?n =18 n=115 Slikes A 97% T00% =y
Losalion(y L g i Dukes' B 94% 33% 78%
Local>Disant & 0 13 Dukes' C 53% 45% 50%5
Distant only 16 3 8 Dukes' D 29% 25% 13%

%, BH#E6 %, CH26%T, MAIMSTHOAR:, B L B4
ZFLTWRWCEHEMICAEZEZ#D72(p=0.005). HEFD
AT B X Fig 4187,
4. ETFF

5 EAEFFRIZARED62%, BEH63%, CHA6S%T, 38
MICEEEEZRD L o7, S5 ZDukesHHEMIZFNFN
D 5 FEEFFREEET L72. Dukes'B, Dukes'D THTH

WERZIEFT D DTH 5. BRIIZENIT19604F DMe-
morial Cancer Center@controlled trial |2 T2 &4, —[EEE
PR R e holzhy, IESR OB, BEtEiiEc
LD EATES, EFEEICEBL v v TN
fb34 < RONLT2 . BUE £ TORATHRS O F v
FTHLSNEIHNC L 2 0T, HEHE O RYICDZZ2 00

BREBEOABH TR OB BN & R 7285, CREL
DORIHEZEILBD R 2o 72 (Table 7). BEF DL (%)
TR % Fig 517, 100
5. BE - R

WEPIEBSHART b, BRAT A FARTAT O REE IS 0 g —— GroupA
Tokv. 7, FlROIBED S OHRETI, A Group B
JERRGHER L o, BRI - HUL 7% ¥ O TR HEAT s 1 T GrotpiS
DEEZBO TRV, FRRIIIERELEL L 2 40-
R VBEEONTPIE B M REE D S, F A% g 4
EHLMES RO SN2, biubiuk, KRS 20 - e T
IS X BTRMEDS 2 BEE ZOEMIEI LY 3 B e
CRBILZ. Fhbb, BIERELEL LA U o 2 e =
PRAFEEIR Tt L 2R 2 G, SHaR e B L Postoperative course Months
ELG2, BENFHEELE o THTIZE->72D D

G3& L7, GIEEIIABET34H](35%), BEHT 6 #l
(33%). G2REEIZATEA 617(6 %), BHEAT 6 H(33
%) T2 HBICHO» L FELZEZED(p=0.05)
(Table 8). FiEEEDFHIELIZ, AT, F

Fig.4 The cumulative local recurrence curves of the three groups.

The actuarial probabilities of local recurrence at 5 years were 10%4 in group
A, 6 % in group B, and 26% in group C. There was a significant differ-
ence between radiation groups (group A and B)and group C.

s 2 B LIAOFEEH406 344 (85%) & %4
7295, BEETIXFMHS 2 ALREIZ 12600 7 41 (58%)
DEEHFD ST,

z =

EIHEFMR B TR S MEE 2 5 0L FFTES
THEW, ZzOFHE L L CTIEERERE DI P4
ERYIBRIE OB, FIMEEICB H85%, V)~
NGRS & B BER, MR EROEICRE D BEBERIR O 1 &
Aimplantation®525% 2 L5 . HTRTIESTO H AV LR
SHZ X 0 B O ESE LT S8, FMREICE
0 BEBEHRL ASEAT L 7235412 bimplantation % [ X,

(%)
100 Mc"‘-—.:---..._____
i R T:“"""‘“*--...._
80 7 Tl h“"‘--..,_‘
) | e, el e
8 e, L :‘:.""‘-«.-_:__: _____
g E;O‘ mmrrensmsarssarasarnaennnannnn s s T —
=
& i
2
E: 40+ ——- Group A
3 ] weene Group B
20+ i}
e e Group C
0 T I T T
0 6 12 24 36 48 60
Postoperative course Months

F - NEBMIR S R EEP % B 2 T WA s BWw
THRIFEBEOME 2 L, S5ICHBHIZE
D, FEREEOHENEELI L2, FinEEo

34

Fig.5 The cumulative survival curves of the three groups.

The actuarial probabilities of surviving rate for 5 years were 62% in group
A, 63% in group B, and 65% in group C. There was not significant differ-
ence among the three groups.

HAEMEEE 58 % £95
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Table 8 Degrees of postoperative complication DEEZD.
Dose  number of pt. G" G:** G 3. BRrE
30 84 YT, BE E CORFIATRNAL, 5%
Group A T E53TAE10%, B 6%, C
40 10 2 (20%) #@6%& WTRTHRSTE CTHA S D |
, JRIRAHRE L OIS A TR B
Group B %0 > 1(30%6) 120%) TWwh., —HEMH %@fﬁi;\ﬁl?
80 13 5 (38%) 4 (31%) 1 (8%) %, Cﬁ?—? % & BT EE 1T
%R, ORI, KEPIEs

#: complication requiring conservative intervention.
##; sever toxic events requiring surgical intervention.
#xx: life threatening toxicity.

L. BEHREFRISRITERTH ), BELBINTS
BIRTIERWD, EFICE - T, T2 EOBEEHE
¥REDIDEDLI LN DR o TTFHREPELS BRI DHHW
-22'. ‘%ﬁi%ﬁﬂ%r’qﬁﬁﬁﬂi, HeH S RE O g BRI O 5 F ASA]
REE D, FNICE N HFIEEAE L, BEORHEIEID L
<f% it FHERIZE S L BEAT 2 B 720, 131F
HAR | E ORI AAME SN A, B3 AHDRIBTO
AL, FETIERASNTVEH), #RiREHESE LTD
AL, KEOSBATH o7z LEZ D,
1. AIPEHAhRER
SEIODLNHONOIFEEBD—2IZ, WRTHLHRTHE

O RS LA - B ) > oS

B LZ-b0THY, EFRESS: -

BHEP ) 2 REICHT LTI O
POENTHLZ eNFERE Ebhs. 48R BIREINEH
D7z, FEPIIBSHIIVES ORI, & 5 IZFRHROM S 2
DEFWHBIFESHE SN LS LEZ D
4, EHER
BIEE TOL { OFEDS, WAl IEET O BT B 55 D i
23 A BRI PEASRIE S N B — 5 THEITER EANOFBE
PWEERR SN TES, bDNDONOFETD 5 FEFRIZAR
H62%, BREA63%, CEEA6S% T, 3 BEMICAEEL D
Liroiz, Lo LA 6 Dukes 545 Tld, Dukes'D THTRT
BRI EFROBmVWEN L RO, ZOFREER, kox
FREERIC L A ERVKEVWEEFEZ LGNS,

LA 1 31T A RL PSR B IR AF R 0 18) EAS o 7o [LFHE 5. &

R AR DI L, HHBROREOIREL R - IR
# - BEIRNPEI TREIRE L7z, ATATERS 217 - - AR
B L UBED1 1261 AL PEFI B IRAFAT 2 54T L 72 D A%7861
69.6%, ZAUIH LIEREHOCHIZ42% TH Y, HiaimEs
WERPEAERSHE, ALMER AR O LI & 2%
Thotl:bEZAH.

2. RIEHEEFIOHER

AT IS O MR F RN R, BRI O D 5 HEM
FaRIZE A ERBO LN WIRETHlicsh s L E2 B, T
Thb, KE - THSHEZ L - CTThid, IIB
ZWLIEEND ETEHMlisahs &2 5., K
fF9E T3 ARED68H (72%) IZIIBLL EO#hHR %
FHHTWVA, it'Bi*;‘r:Bwﬂ;141?'](?7%)15*‘
IBLLEORIFEAZBO TS, MEEICBITSME
SRR 038 VAT AR B RIS R S
TVhRWERE R - 1295, FOREKRDO—D &
L TEsEREMN RS O A EOS R A%
ZoND. ThbEARIIEFRE LI AL
HodlEi e LTHREAF 2 — 72 HwTwn
2B, TOBEHELHERIEL -2 a g
BoONGEERVDL L 12 hoT. ZOHEIL
WREDGEEE LR FED, WEICHEEICE
ETAHAIEDNCTETHOMERIN TV S
(Fig.6). ABETIEIZ DI a X IR O &
PEHLAERAFIIEALTHY, HREL

FHEOMGHEERIC L 5 & EbNARER, RIEWIE
BOR TR L /-8 OREEDATEBEE L b KD % Lo
7. BIZABTOREDIIE A LIXBEORET, JLMREH
BREELNED S o7, ZOILMEMEEEEED RS
B2 BEWMIKRE L, BESEMIIDE. ZOEEI
LThivbhuk, ¥V a3 #iEROsMEOREEZ MR e
L, COEGHPILMBIRICAEST 22 sy, ALPERfT
EOEMHEZERS /2. &ER, BaLofES TORLME
PRI E OB % O TV 5,

T e . Fig.6 CT shows rectal cancer positioning in posterior wall of the rectum and fixed
TIREIL, XV HRRHESAIHF LD outer tube (type C-1)for HDRIBT. LALE

FHLI0E8H 25 H
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—7, NEHERFLEE SN EELEEIBHICS
{, 2FMTHLPLEEELRD(p<0.05). E5IT,
BEEHSOGYBEHERIZ B\ THIBRIE T FER 2 b 7- = &
%, SO0GYMEEHIMAENAE L LTI ANz EL 2,
ZORERN S, MEEOREMMANRE - B RRS L
Gh¥, MiTEERREARIORSHEE L L THET
i3, 30-40GyPDmiddle doseASEYTHDH EEZ 5D, LHL
BHG, AEObnbORERT b ATETEEP RS O
BEOMERVWELZHETH Y, S5 ITHEEN 2 BE AL E
L#EZ D,

% |

}}%ﬁ;i B L, AT R R & T o
& AT CRIF2 BT g* T3
2. J“I‘Ea’ﬁ'%&q—é’m]i 1$Ifﬁ‘~a$ﬁ‘fafj‘ﬁ%;ﬁ TR a I
30-40GyPDmiddle doseANE Y & 3% 2 A%, Rl E O
WIZ S SRR A ki S N A R& L #R 5.
3. SAEWIEIEE - AEROM ED/DIZIE, T IE
& BN OREI R EOIBEOMH, & 51T
"OEHW L HBIEEORF L ELEL .
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