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Clinical Investigation of Twice-A-Day Fractionation Radiotherapy for Glottic Cancer

Kumiko KARASAWA
Department of Radiology (Director: Prof. Akiko SHIGETA)
Tokyo Women’s Medical College

To improve the local control rate and to minimize the complication rate of radiotherapy of T2
glottic cancer, we conducted a prospective trial of twice-a-day fractionation radiation therapy (TDFR)
and compared the results with those among patients with the stage same of cancer in a historical
radiation method group: Forty-two cases of T2 glottic cancer were treated with TDFR between 1986
and 1992. Radiotherapy consisted of a fractionated dose of 1.5 Gy, twice a day, 10 times a week and a
total dose of 66—72 Gy in 5 to 8 weeks. We also evaluated the acute and late normal tissue reactions
(NTR) of TDFR and conventional radiotherapy with which patients with T1 glottic cancer were
treated during the same period. There was no significant difference in NTR between the two groups.
Recurrence and survival rates were compared between patients with T2 glottic cancer in the TDFR
group and the historical group in same cancer stage. The 5-year local control rate was 75.6% in the
TDEFR group and 73.2% in the control group. Moreover, there were no significant differences in local
control or survival rates. These data suggest that TDFR is useful not only in terms of acute and late
toxicity but survival as well. Prospective randomized trials are recommended for a muiticentric study.
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®1 HEGOZ=27
FRIKEIE G Early mucosal reaction

0 : None

. Slight erythema (red edema)

. Pronounced erythema (brisk edema)
. Spotted mucositis (studded)

. Confluent mucositis (patch 5mm)

NSO

e {FEIE S Late mucosal reaction

0 : None

1 : Dryness

2 . Slight teleangiectasia and severe dryness

3 . Severe teleangiectasia and contact bleeding
4 : Ulcer and/or necrosis

HAHREE BT R L OCEEO FIIERIT, BEHRRER
T#H1H BUREOBEERIG & b1 CCWang DA 27
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B 2 EIREERE L RAET, BHEFCKLTH 35
B E R b5 T,

fEE o —kBpBizowTiE, Bl il
H 2 EREER (T2) & RFFICET OREET
B LT T1E D thEg %, [BE 232 1H % (partial
response=PR) & & ' 5E & {# %& (complete
response=CR) %R LR &, BEAHTRDRK,

EREE IOV, 1B 2 EBEEE (T2)
LEEOBMETHE L T2Io%, BRI
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®2 FUFTIEEZECOERRT (1966~1992)

1 8 2[Ek T2 BEE T2 SBEHE T
(1986~1992) (1966~1992) (1986~1992)
BEH 42 55 51
iy (B 47—82(63.9) 38—86(60.2) 43—87(63.0)
& 420 53:2 483
T-#T# Tla - - 35
Tib - — 16
T2a 32 38 —
T2b 10 17 —
B E
E LB 31 17 25
FEE 5L 5 3
[ i 3 1 1
SEETEE 3 28 22
BEEE R
BHEFOXE X (cm) 5X6~TX7 5X5~TXT 5.5X6~TX7
1EEE (Gy/H) 1.5X2 1.8~2 2
SEIEH 44~48(46.8) 30~40(34) 30~33(31.3)
HEHE (Gy) 66~72(69.8) 55.2~72.2(65.2) 60~66(62.5)
SR (B) 38~58(43.6) 43~69(51.3) 42~63(48.9)
Sprit course* 41/42 8/55 17/51
RIEAR (B) 2~11(10.2) 5~12(8.3) 4~17(7.9

*Split course . BHIR AR % R - R,

LR, 3 X OHLBRIE (B#61/£61), Kaplan-
Meier i & 5 RERFTHER, REFHred
- RERFTHEE, RABEBEATE, RBEEEST
R, BREREERLRD, BEZOBERE,
xMET AV,
® =R

19864E 4 A5, 1992412 ¥ Tiz 1 B 2 [ElEk
THE S NI AR T2ERNZ4200T, EEY, 47
B b8k, FIH63.9m T, EFIBMETH - 7.
T OFESEIL, FHOREMENER 7t T2a 2332
B, BER O R EIELHIR T h T\ 5% T2b 231061
Bote, MBEENSER, S5BI3LF],
BB 5 6, ES5LE 3 6l, 7EREIBTH -
7o, BHEFOAZ XI25 X 6057X7cm % TT,
SEHWEREE, 44.8cm?TH - 7o, 19894FLIRE I,
B CER O ®, 1 H 2 ERHNECIE36Gy
CT7 HEIRIET 2 E2FANE L, BEIK
IEFI416 (98%) TKIERIRI 2 ~11H, i
1110.2HTH - 7o, EEEIARNG, 38~53H, F
W43 .6HTH - 1o, BHFEIL66GyY Ll ET0GyY Kif
1561, 70Gy BL E72Gy LUF2741T, F1569.8Gy ©

"3 EBEO—KHR
BAHREERIC L 9 PR 5 X O'CR & 205 (R

PR CR
1H2MEET2 24+9.3 40+7.5
B T1 19+9.0 33%10.9

BRI X h PRBIVCR E o BB (Gy)

PR CR
1820 T2 41+11.9 63+9.4
BEE T1 25+11.3 43+13.9

T2 1 H 2 ERGE & ARPCEEEC RS LE
Tl > EEENRFHEE (PR) LB, RE, 5
H& (CROLI-BH, BELIELEL,

Bolc (ER2), PRYELFRHAOKREII4£11.9
Gy, {EEBR#II2419.38TH D, CR B A
DRFEIL6319.4Gy, BEHEIT40+7.5HTH -
7o, BEHKTEAFIACR Eleotc (E3).
EREBEORBE L LI AFTE TAERI,
19664F 1 A5 519924E12 8 ¥ CIo 3 E X 175541
T, FRHIX1966% 1 A2 519864 3 A ¥ TITih
BEINILF39P L 19865 4 A4 519894F 3 A ¥
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TOHRICHEMBHESIHEDD 1 B 2 W4T 5B 7X7cm T, SEHTEREIL, 39.1cm?THh - 72,
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B8 0 % HE sk SRR & L CEEA LB R M= 355.2~72.2Gy T, F#65.2Gy TH » 7
FhfTolckd 1 B 1EERFL - IBITH - (FZ2)., &PIPBEE TR CR &z o7z,

7o, SEERVY, 38EEAD8THE, SEIH60.2E%, L3 Fir, EERERGE —RGED LB O D,
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BhvE 2SI 7 T2a 233861, 7 o u] Eh i VIR X 19924F12 A ¥ Tl OREE TR Lo Bk
T\ % T2 2THIT B -1, MBMEN L TUEFNI51HIC, FE#E, 4358 H8THE, F#564.9
i, moEITE, PRSI 9 B, (K bR %, BH4AsHl, L3 HITH 7, T OFH5E,
1), T EAER28HITH - 7o, BEFOJR X5 X REN—HEFICBRET % Tla #3356, S
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O \
g f/J \Q
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k.5 Tlb H1640C, MBFHLER, 551k
RIOSHI, S LR 36, EoE 16, o
TER22BICH ~ 7o, BHBFORZI5.5X6 00
7X7cm T, FHMET39.3cm?, & EEI
42~63H, FHI8.IH TH -, BHEEI160~66
Gy T, ¥#62.5Gy TH-7 (F2)., PR ¥H1-
REROMREIL26+11.3Gy, BEHFIXI9E 98T
B, CR #BRROMETL3+13.9Gy, EE
H#133+10.98 THhHo7., &K TRCR &
oot (FE3).

1. FEERE

SMERERIGE, 18 2R (T2) AR
el B 1EEBH L TIORBRICHE L 228
ok, HEEIr-(E2, 3). Thb
B, 1H2ERBHEFD L A split course REHK
LRI 2 30 A IBEEE) & & otehd, KIEH B
BHEAFEL, 27 ea FRASK L KR IG
TERL, BEOBSE LB L CEEERRL
EPIBHETER TR,

HEY v HE®, EREBYZDIEM
ot BIEEENE, 1FEUR6HMI, 144ELE2
FLIA 65, 2L ESELNSHIT, 5EUE
THELLMAI -7 (E4), BREADS B,
METERE N A2 e d ok, 1 H 2 EIRHE(T2)
4Pl EBER (T2 641T, MEEESURM Y%
Freboiz, BEE (T 02/, v—+—Fk
BTbhhld ok, BEETDD1IFATH -,
1H 2 EEHEE (T2 o241 &BERE (T2) 02
B, BEOBRBIEGC L Y BRICKT5HBEN
FTbhieh»te, BRI LEEN TR
I, frREIh TS, HBRRERG/ 42
B %, 1H2ERBHE (T2):14.3%, xBE
(T2) 1 20.0%TH -7, SFRBERHFHEERIT
H 2 ERHEEE (T2 75.5%, B (T2 :
77.1%c(®5), ToESEF T, 1H2MEE

R4 BHRES L OHERER

BRI IS 3R ET70 0 B 0BT, 5 kE B M (1B 2B T2 BEET2 CH) R(%>
y 0,
B AR A T e D K CEERRIEE D b h f‘jg . : e ggz;;
T, HEH LR L CEREER o (K4). 2~ 54 3 2 5 | (29.4%)
2. BERE SEELE 0 0 0 0%
T2 BT AHEFET, 1 H2ERHED 6 4L 8 aEt 6 1 17 1 (1009%)
HEOLGIZR D bz, 2FRFBRTHD, (%) 14.3 20.0 17.5
4 -
2 o % (T1)
o —RERE (T2)
L3
bl
£21
l -
I
0 3 . . : e~ - o - —
1 3 6 12 18 24 30 36 42 48 54 60 66
BORSRIE R T A5 O JI (rA)

4 BEHIREREOHER
T2 1 H 2 ERHEE AEICGEFEC TR L T X B L,
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—H ZERARE (T2)

5 T2ERICkIT 2 RBREATHER (T2240
BEAAEL LT NTRFBERTH ) RFHEREREFRCEL V.

100
%) DED—_D_—eq_H_C
90 4 ] ______1 o :_:L 84.8%
wl ._._T 80.0%
74.5%
70 +
ol 60.0%
fg
# 50+
wl L] —H ZEIBHE T2a
—u— #EEE T2a
30 + o —H Z\IH5HE T2b
204 —— EEHE T
104
0 ; f : : !
0 1 2 3 4
(%)

6 T2AEFCEIT2RERMHER (T2ESED
FHOMEESER bt T2a, FHOTEHESFHR A TW30% T2b & LA
L7, BRIWH LI TXNCRFBERTH ) AFEEREHRETERCE L,

$E T2a . 74.5%, T2b:80.0%, *IBREE T2a:
84.8%, T2b:60.0%TH -7 (X6). HKEFEFH
LbED 5 FRBHTHIEEG LB 2 LRHE
(T2) : 88.2%, XA (T2):95.4%ThH-1c,

SERBHEHAERIZL D 2 @BHE (T2
83.2%, XMBE(T2) :88.1%ThH -7, \WTHhD
BRI WA ENERERRDbhich»

7z,

SECHIE, 1 H2EK (T2 74, %%
(T2) 1 15fl T H -7, FIRIEE, 1 H 2 @HE
(T2) : 148, B@EE (T2): 201THb, ~Th
L BEOBRBIEGE T, BRI LAY BES
TR ds S TIEGITH » 7o (BRICKHT 5 ERE
ER/RLALIHE 2B (T2) o 1#dEBEETL
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100 — [ O—WIDDO—Die—=.
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% —o— —HAZEBESE (T2)
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40 1
301
204
10+
0 : : : : y
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7 T2EMIRBT 5 BBEEREFE (cause specific survival)

TW5), fifEse 1 B 2 |k (T2) @ 141, @%
ETD:78chy, MWK, 1H2EE
(T2) : 54, @HEE (T2): 6HTHo7Tz, 54
ERAEFRIL] B 2 ERBHEF(T2) © 76.9%, T
BT 77.7%TH - 1o, b FRBERBLEFRIL
18 2O (T2 :96.3%, XWBE (T2):
95.2% TCh -7 (W7D,
x B

— TR, EEESR L EEEBOK
SRR HEDOELXFIH L TR - T35, EE
FIHE O 72D I X BHEF & E h b FE O IEEE%
DMBHRENTTELIRIERELRET DI L
DHEELL, BEITIORDOBHELTEE
LERLIRIPHRAELNTEL, TihbbEEER
DHE, HLEH * BRM (biological responce
modifier) % U CT{EBR R MR OB, Fiois
MEOHRETH-Te, DEEOTERLEHEL 25
Thh, 1ESERE, BHEK, 2BRHLME,
SRHBES IR IS, SBCR1A1IE
2Gy, BS HE AERICRIEEN LD L
feote, Tibb I NGB LERE S LD
Tl o7,

S ENFR B O 1119444 o Strandqvist D&
BAIICEE E 5T %, Strandquist IR & BHGEE
DX PRSI O & ERBERERL, 20

EfLD LoBRECTIREESEY, hIUTTR
BREYEI LTV E8mE L, 1969F i
Ellis 8 NSD (nominal standard dose) D&%
HAL, BHEHEE SOEYFNR—DREE
UREIRC L - TRDORD L 51l d, CRE
(cumulative radiation effect) % TDF (time dose
fractionation) 23N I 5 X 5 e » 72, 1960
FERLER, S=x v F -EBORR LD A
BEIRE I 5 EFHEBIE=F 1 ¥ —FRO
FECitiel, BEEEOEWRIEEL b,
WeRRUEEN L D KERMB L o> TE T,
198240 NCRP report (National Council on
Radiation Protection and Measurements= k&
DOREBRHEFTHERESORESE) W TRIBZ M
72 LQ = 5 (linear quadratic model) ¥, Z®
MEEZBRTHH0TH-12?, Tihebb, EER
HE (D) wEHA (linear) HMAT51e v b
fE=E ), —3® (quadratic) it FT5%52 ey VE
EZOR (mad+pd) o3 EHPLIEOTH
5, 22TCa BRIRTNRDOERTHY, a/B 11
BEREcEREOKMBE LS, ERID, BEOF
B EMEGD o/B HIZKE <, BEOE il
BEHGRD o/ EENI V- EPRENL, BE
BEREHEEARCEL TR, o/fEDOKEVE
BEPIWEERABYRET S &, FEBREY /)
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A9 FTiobhbfl S 1E1.6Gy © 1 H 2 BT
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LB L C 3EFFTHIERLE, 76%%50% &F
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7o, ZLTEZORE, BCBHOSEETRVEE
DF BT ns - T EFTIEE O BFRRE R Fx Big
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-
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SHEFREREBC X A BEPE o BATHERE, T1T
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Gy® 1H2EBEETH.4Gy ZBE L, 26/
(93%) I BFTHIE L B EMEL TV 5%, 2
T, EEOR, BB X % quality of life ®
mEERBERE LT, HBEREARSEFIYE
T2ERNICEA B L, 19865 L v 1 H 2 R Mk %5
IB L 729,

ZELOT e ba -, 1EL5Gy D 1H?2
EET, YR CARIEEE Y ED -7, L
L, RERERICERO D, 3L A EDFIN
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T, 19894 X bz, EHIOKIEC L b ERE T
B2 BT, —BIFEDI6Gy 2T 18D
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HEOBE L, 38.4Gy BHEI 2 A DkIE
HMEEBECTW3Y, Chid T CRBSH LCRE
KEDBEAEDEBMBIEEIh TV &

IVBEEOEHEERE T EE LR, Td
BEARGBE ORMEI VEML Tk, Kk
ZEWELTY, BESRIBEOBSELD
BB EEZLNINLTHS, (KIEHIK®RE
fickh, SMEERIGE, BE ORI L RE
B CHERHEENTDH -, BEIRIGE, BEZT
DEZAFRIN BOBETH S, 5 HINHE
DR A FRD T D L CTEE RBEHIRGIIEED &
Y, HRBEE L CEERRRS, 1H2H
BHEIFRARBRELE 2 DR,

HERE (BRA/ £ %, 10 2ERHEL
NIBFHCTELTDT, SERBRATEFTRXRTL
ERFDTWIEG, L, T20ESEBO 5 4R
RERFTEEREIL, T2a C©74.5%%84.8%, T2
b T80.0%%160.0%TH v, WEOMICHETED
HREZEIRD BRI h » T ANEFAR L T,
I OETHITERTHA S EEINTRE I A, 5
FERBEFHRATFEIZL B 2 @RHE6.3%, STHE
F195.2% TH - 7.

INDOERNBE, TrIL1 B 2 BEEEE
DI OBFEDTH B T2, A% ORBEE
I U CEEHRBRETH D, ERFIRSHRD
B s, EfE#Ee L D ETFIC BT
BEFSRENTRIERL LX), SEIOHKREIR
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THBBELY DT VHEI® LTz &, R
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WZ LT ERSEOWRFREE 2 bR, 20O
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