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results of Accelerated Hyperfractionated
Radiotherapy in Breast Conserving Therapy:
A Pilot Study.

Masaaki Kataoka", Shuichi Shinohara®,
Takashi Ochi”, Kana Sakamoto", Miho Ikura",
Tomoko Hyoudou", Takeshi Inoue",
Hiroshi Mogami", Masashi Kawamura",
Shigemitsu Takashima?

We performed a pilot study to evaluate the safety, toler-

ability and clinical usefulness of accelerated hyperfractionated
radiotherapy in patients treated with breast conserving therapy
(BCT). The radiotherapy was consisted of 1.5Gy per frac-
tion twice daily to a total dose of 51Gy to the whole breast
with or without 9Gy boost to the tumor bed in case of posi-
tive surgical margin. Thirty-seven patients were treated with
accelerated hyperfractionated radiotherapy and 178 patients
with conventional radiotherapy between September 1993 and
December 1997. Acute or late skin toxicity of Grade 3 or
more was not observed. One case of radiation pneumonitis
requiring steroid therapy occurred in the conventional group.
8-year local-relapse-free survivals were 100% in acceler-
ated group and 97.0% in conventional group (not significant:
p=0.59). The scores in quality of life at one year after the
completion of radiation therapy were not different between
the conventional and the accelerated group; symptomatic
scores, global QOL scores, and scores by self-estimation for
therapy. Admission charges in conventional and in acceler-
ated group were not different, either.
These data suggested that accelerated hyperfractionated ra-
diotherapy in BCT was feasible and phase III study to com-
pare conventional with the accelerated hyperfractionated
radiotherapy should be planned to evaluate its clinical use-
fulness in BCT.
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Table 1 Patients characteristics
characteristics conventional (n=173) accelerated (n=37) p value
Age 29-74(47.9) 25-71(47.8) 0.9510
Stage
0 5(2.8) 1 (2.7)
I 94 (52.8) 20(54.1) 0.9742
I 79(44.4) 16(43.2)
Histology
invasive ductal ca. 161(90.4) 31(83.7)
special type 6(3.4) 5(13.5) 0.0276
ductal carcinoma in situ 11 (6.2) 1 (2.7)
No. of axillary node metastases
0 127 (71.3) 25(67.6)
1-3 41(23.0) 11(29.7) 0.5978
4- 10(5.6) 1 (2.7)
Margin status
negative 127(71.3) 25(87.7)
. 0.6457
positive 51(28.7) 12(32.4)
ER*
+ 90 (50.6) 16(43.2) 0.6747
— or unknown 88(49.3) 21 (56.8) P
PgR#
+ 100(56.2) 18(48.6) 05T
— or unknown 78(43.8) 19(51.4) ’
ER*: estrogen receptor
PgR**: progesterone receptor
o7z, EWOER, W, AR, WEEN) L R L, ShEHRIIX#MY 2 2L — 5 ICCRETOBEELTT

%, Wi, TAMaSCEFEEFER), 705 ATy

ZEME(LUTPER) % E OERRAYFEIH 2 Table 1 (Z7RT. 4Eifh
DOHFREIT TG 47RR, WHIITE A LD, THTIH
PHPEHE ED . HERITIE, 13 A CDREEILE S
TH LW, BHOEHCIRENPIEEIZ o7, FRH
FHIERTE ) CoNERUE, 1~3 8. 4 AL EE A& TH30
% THo7z. FRBENE WL, SmmEEHEAR I THRE
L, BrimicfMiiaod 258 20MEEE L2905, $930%
Tt TH o7z, ER, PgRIZMEEE b IZF LB THIETDH
27z,

FATEEL, AIRAMEED S 2emDv—V v % & o7l
WOIBRZFR & L7275, CHRBOIES TIX, Wsahil L [—
DY TR EIT o 72, BEHEL, eMVX#EE WA
EILE RS & RSN L CIIE R E W TR
BINMRETE L7, £@3ERENE, JUEFEROFT A K4 20
(CEEOE, HBHH LIS ®E, THidinframammary fold
D 1em T A ETED, WAANISHEIEFHRA SHMIL IS
METEEO LI ICHRE L. BAERCTERDEEZH
WTWwAhDY, HBEFIEDigital Protractor (KANETEC®) % F\»
THREFRLEZRD, BHEFORN - SMlIZSHE T~ —2
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Table 2 Treatment factors
Therapy conventional (n=178) accelerated (n=37) p value
Boost therapy
none 128(71.9) 25(67.6) ..
+ 50(28.1) 12(32.4) 0-5957
Endocrine therapy
none 8 (4.5) 4(10.8) o7
+ 170(95.5) 33(89.2) QHEre
Chemotherapy
none 129 (72.5) 25(67.6) !
+ 49(27.5) 12(32.4) 06367
SHAEERIE, WIAERCE, BihiE 3 Eog MBI ENELS ) Z 2L ORFED o1z,
22, WA TRIIH —ROARBEICTEHE L7225, B ERDORFHERRETE, 45, BEREFEZFg.
BIZA D TAETETWARVOT, 3ELEDLDIZOWTH LR, 8HRAEFERIZENENIT.2, 91.2, 85.1% TH-
L7z AMEAERGIINCI-CTC!Y, WA ERIGIZD 7z, IEES-EIEE, WS EIRE O BETEERESE 4 F i % Fig.
Wi, LENT SOMA'? % v 7z, 28T, RETESEAIEELEN O], SHFI(28%)THY,
F 7 FLHRIG % Oquality of life (LL FQOL) FHli D 72
BIHBHI BV TR SWZEMZED ) b, BRI HR (%)
THUTO3 ONEE RO L7z, )RECHE 100 S e e et T BRI
- IL 8
SRR, LU, BN, 7% &) h ki ks 52 s L 3
TWETH? 2)BEOREZBEMIZHET S L10 80 mIll-lll
HBETHETT»? 3)dRIOFT6NZEE
i, BEMIZERATHEMETTA? o O 60 — local relapse-free
BB | SEBRICTTRECH o 7201, NIE:B5HIEE20 | _ Z:::;at"“ee
BITHh 70T, HHES - HEECE~S, HEza 0 '
b5 &I ICIFIZFEREE O EF BB S 3 6] %’ A sl
ZkE L, ThabbekTinEasEios, EEs
%Uﬁ60’3iu®?'— y %Ettﬁi"é_% :— t t L/jt:. ﬁﬁ%‘i, % 0 1 1 1 1 1 1 1 1 L ]
NZEN25~665% (FPILlaT7), 29~745% (FhofEd7), i 0 12 24 36 48 60 72 84 96 108 120(m)

B0 THA, IR hmEE s EIEE 106, 1065, A

Fig. 1 Local relapse-free survival, overall survivals, and eveni-free sur-

T30, 22BITHo 1. vivals in all patients.
HEAEH OFLBIBIESHIMIE, 307 A2 51094 A (Fhd

6804 A) Th o7z, AFHRIE, HWHEMEASSHE | (o)

L, 20024£10A30H DB 5 TF7 - 72. % 72Kaplan- 100 |—L
Meierihd iV CHHI L, 2 BEORFEREOZOR | % Lt

5 |dFisher DEHEMEHE 1% V72, fBOFEN, 2 g8 “'L*””“""'"'“LIM_WI

TR T TTRITL T |

BOTHBOEORE TR e, BROBTHORE | | e
W22 HesE % V7 (StatView®) . oEF — conventional
94
® R 93
oz2r

SR USRI BV T3 EM LD O (iis 91}
BBERERE L) HRORPoL. SRATEAFER | ol————
& BT B RO 4 & % S BB BEC B\ C 1) 0 12 24 36 48 60 72 84 96 108 120(m)

(0.6%) (2R 7243, WEB S FIFRGRETIIZO Lo
7o, IR BUSIC O WTH 3 EELLE (B2 245, & and accelerated radiotherapy.

SFHL154E 5 A 25 H

Fig. 2 Local relapse-free survivals in patients treated with conventional
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Table 3 Quality of life questionnaires and its mean score w standard deviation
at one year after the completion of radiation therapy measured as a 10-point scale.

questionnaires conventional accelerated P value
Do those symptoms such as
pain, sensory loss, and arm 8.3+1.6 8.441.6 0.9026
edema disturb your quality of life?
How are your general

. - 8.3+1.0 8.1+1.3 0.6757
physical conditions?
How do you estimate the

] 9.1+1.1 8.5%1.5 0.1247

therapy you have received?

Table 4 Comparison of admission charges between in-patients treated with conventional and
accelerated hyperfractionated radiotherapy. Radiotherapy was assumed to be started
on Monday morning, and patients were assumed to have stayed at their home from

Friday evening to Sunday evening.

charges 50Gy/25f/33days 51Gy/34f/23days
basic charge for admission 463,360 yen* 341,280 yen*
management fee for radiotherapy 31,000 yen* 31,000 yen*
radiotherapy fee 310,000 yen* 421,600 yen*
additional fee for fulltime radiation oncologist 3,300 yen* 3,300 yen*
charge for meals (780 yen/day) 22,620 yen 15,600 yen
total 264,910 yen** 254,750 yen**

#%: total charge =(amount of yen*) 0.3 + charge for meals

8 SEBAT RS, IEHSEIIET100%, BESHET
1397.0% THEZE X 2 h 272 (p=0.59). HE LY >/ H
BREENENIF0.7%), 261(5.4%), EWREBIE, #
NEN1761(9.6%), 3 Bl (8.1%) TdH - 7-.
QOLiHAEDEDFHfE % Table 3 (Z/RT. FNZNDOEM
W23 AEOFIYMELSDIZ, %R 1 TldEF B L UShn#E#
SEIBEEET, TN EN83+1.6, 8.4+1.6, &M 2 Tid
8.3+1.0, 8.1%£1.3, %3 TI39.1+1.1, 85+1.5TH Y,
MBETHEEX o,

FMBEL DICABIGE L LIRE LIS E D AR
DRE %, Table 4127 Y. SHHIBHHIE TR o7,

MO

s EIREHE, BESFOME L —EHEE LTGE
HiX1.5Gy~2Gy/ll), —H 2 FEL LD 1T\, @S
HIHRGT & A OME 2 B IR 5 oTh s, BEHh
DIEGHEHEEZINZ 52 &% HIICHIT SR Twa -1,
BE F TR S EBEHI DWW TH L DRETAENT
WhH DV, HEATHITESEE IR & WIER TH 5. SESEEIES
Tid, FprflESRIEeES Wi n LiERz LY WTthb
A, HERIIENGVETBEHONLVIO F-FER
JEE, BEERICIZBM L 19, BREIER 19~ 2
oW LT BHENL N,
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XS, MRS b ICEE RS o LTV A,
/NIRRT TlE, ECOGD BB 2% T, 45Gy/30
GrE) 3 B L 45Gy/ 25578/ 5 BO LA E T, 5 FEEF
#26%xT16% & A RIS BTEFECTHEN TV, BEALRT
L B GEL L TITbRTwa,

LB RAEFM RO LSILFERHOME - FElIcoVnTIE,
HoHEA45--50.4Gy/— [Bl#R 5 1.8 ~2.0Gy/4.5~5.5:E HERERAY
ATHNT & TR L SRTWBEY. 9, DoE)ihk
&, AFFTIbhT v ¥ AR T42.5Gy/165
#1228 L 50Gy/255 835 BB S h, W#H D 5 ERFTE
B, EREFE, FERCICEEZRDR P72, Lz
o TEMEHZ SEBBEAFREELIRRTIZZ D X ) 2454
BWRLFBFENDHETHL LEZONS, LoElERE
Sk, BEAMOENEEL B LIEEMNBE IS s TE
7o, BEAE - ImAE e 123 L C30Gy/ 10508 2 A DiE
B, HEZRL LTEZ{DBRTITbIL TS, —ikl
(S ZOGEIEC &) B RS EI0T A 28, MR
KRBOONTELDTH S, BHEREH O LI IZEH
FHEISPFCE ZERBICH L TEHTEE» E ) b, 55D
BRIZEND,

R EILEIRET 240 L, FESKO AL IS %
T FiEDAL Ty FICRA SN TWAX, JERFR I
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Table 5 Biological effective dose according to fractionations.

fractionation

50Gy/25f/5 weeks
51Gy/341/3.5 weeks
42.5Gy/16f/3.2 weeks
60Gy/301/6 weeks
60Gy/40f/4 weeks

BED BED*
75.0 72.0
701 73.1
75.4 78.4
90.0 82.8
82.5 83.7

BED = D (1+d/cy/B),

BED*= D (1+d/ot/8)—(t=T) (*P/cr)
D total dose,d fraction size,
oy/f: assumed to be 4Gy,

t duration of treatment (days) ,

T the time in days at which repopulation begins: assumed to be 28days,
W/eo  additional daily dose required to overcome the effects of

repopulation: assumed to be 0.6Giy/day.

L TR 2179 b DT, BHEFEOHEIZIZ50Gy/96
Fpf, mfESROEEICIZES 2 [T CHEEYI232Gy/ 8
SE4H, H5\I34Gy/105°E)/ 5 H OB %479 HiEET
HbH. ZORBE, HEPEOEREL V) BR TR S
bDOTHoHH, EILERBFLEBTELNE)PLVIK
ELMBEEEATEY, T/ MGRERPEDOHIRTHT
ERVEV)EREOMBELH Y, —MMLEHEL LTS
ARG NEPIZOWTIIEERIDTFES .

bivbiud, /34 0y FgICHER I/ RBIRIRED T
ERVEFIC, WBHFUME(AKRERE) oEEE BIEL, Ik
BOEHRE 2 LM L7z, ZOMRKE, BEhDH L 0IZESE
BROBYEEM UL, BESEEES L gL TEE2do
7z, THUE—oI2iE, bbhORiiEd 6MVOXH %
LTWwaZ LIZEET 206 Lk, fEROHETIE,
SR L USRI v LS 2 DA —
BTHE., BUFERCOFTROIBEOEH VOITHE
RTH5D., BHEHEEOKIES ZAHEL L EhEY, 40
DEVIEERSIIEE L PLTHEOT, HELICHE
LTREEFE,P /I eNEZONE. TG E
LT, Mo, EMmMENR, EHFMi2LE2Aa7
ELEBTENER o278, BERVSTETVARWNY,
LLALRLEDIEUEDOLDIZWTROBETLRD R
oz, FRQOLFHETIXELN LW LATRENT .
FENRATESSE, ASHEMHECBVYCIBEEA TR
RO o 7z, linear quadratic model® % VT, 50Gy/25
53l 5 M, 51Gy/3453E1/3.58, Whelan 522 042.5Gy/16

FHISES5SA25H

5r#l/3.2:8, 60Gy/309-%l/ 6 3, 60Gy/4053E/ 4 HIZDOW:
TUbiological effective dose (LA FBED) Z &5 L 7z, FLAEIC
MY Ho/BEIZAGY & v 722073 FOfER % Table 5 1278
L7z, TOFRTIZ, &S ERTHLER SR, 4
SEIFEHZ B L TEVBED %R L. L LAWRIES
B WVISHUESE AR AR IIEANE 2 Z RS A L ELND
N®, ZOREICETITITINESSE, Lo TR
FWBED R N7, BERRAICIIBRENTLIDVELWE S 2B
oy (W3

RENLERE (ERE)DEETHL. AKBHOBEA
L, ARG EEEIC BV TEHETLENI L 2R L. N
HASEREL, R TOBRIIBENICOEL 8%
BN D AR E VS, WML EEHTARGEY &#L
CENHBHICBNUIEFENICODRISNALIDTHA ).
Db XSz, meassiEsghs, ReEThh- @
SEIFRGIE & B L CRME, WA ERE, BTEE,
BEOQOLHE, BEHFOBENAEIIBVTENLRL, 4
ARERRARERZ 1T ) A H 5 b D LHRT s h b,

B W

LB IRAFREMR RS I BV 2 MR &R, FF
R, RBATE%, BHEOBENAEICBNTAF LIELS
BRI EATRRENT, 4%, BESEEFLDOT VT A
{LHBGARILETH 5.
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