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Radiation Therapy for Hypopharyngeal
Carcinoma: Impact of fractionation
on treatment outcome

Yuzuru Niibe", Katsuyuki Karasawa'’,

Hiroshi Igaki", Hisao Miyashita®
and Yoshiaki Tanaka®

Purpose: The purpose of the current study was to evaluate
the impact of fractionation on the treatment outcome of ra-
diation therapy for hypopharyngeal carcinoma.

Patients and Methods: Thirty-six inoperable or operation-
refused hypopharyngeal patients were treated with curative-
intended radiation therapy between 1976 and May 2001. Sev-
enteen patients were treated with conventional radiation therapy,
1.8-2.0 Gy per fraction, totaling 64.0 Gy (CF group), and 19
were treated with hyperfractionated radiation therapy, 1.2
Gy per fraction, totaling 74.4 Gy (HF group).

Results: The radiation response of the two groups at the end
of radiation therapy was almost the same. However, the: 2-year
local control rates of the HF and CF groups were 59.0% and
26.1% (p=0.012), respectively, a statistically significant dif-
ference. Moreover, multivariate analysis showed that HF was
an independent prognostic factor for local control.
Conclusion: Hyperfractionated radiation therapy was superior
to conventional radiation therapy for local control. Local
control of hypopharyngeal carcinoma correlated with laryn-
geal preservation, suggesting that hyperfractionated radia-
tion therapy for hypopharyngeal carcinoma could be ben-
eficial for patient QOL.
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TIEGERE GG EEOP TLTFRAR LB EEZS
NTwa, FOZLoBBEE LT, EHEFELTH S
OB AN OB R THRRERSBAT A L3/ TH Y,
BT EATRER ) Y B LR L i T A HETE W
EDBITFOND, FO70, EEHEETORSEE
YO 5 FEEFFIT 5-20%E L S TWwaY,

LA L, S48, SHSEERE A 5@ EIEEE o f H
A Drandomized trials THiiF S TH DD, £ <
2, R8T, @EsEE L D BEECELTY
BEORENLRENTWAS, THEOWE, WWHEHOIE
CHEELTWwA Y, THERICBWT, Birkl#ERss
mb$ 52 &k, 55, WTRRFSE, BEEOQOL L&D
TEELEHLPFELTVS, £2T, 4TI, 1996
EDSHRTHIRAE EHMIC, FHAED L CRFENES
15 > T UEBHE BE 2 LT, B R sHE & AT LT v
5. 40, BoERSETOREREL BT SEETO
AR L 2 LBURE LD THET 5.

MR - Fik

WL, B EIRGEERE (HFERE) Tl 199640 20014 5
A T TOMICHIAIEREE 1T L721980T, lE o-HkEE
(CFE) 1319764E 75> £ 19954F F TOMIZ60Gy LA L DOIRIAR
BELET LR E Lz, WilEE b, &, WERIER
1%, FHiARED L IIFAHESHICH o/, w, TIHEHE
TREHEEISIZ VI EPFANEN TS, 4RO T
X, HWIEHEGIA TR E Lo Twhis, EEREMZER
W, T BRI R 2 E UL RIS AR DRER]
DI:FEIRE LT,
BEOYHEEFIZOWTIE Table 11OR LA T8 T, HF
BT, 52~84jF (Fhoefi6s.0q%) T, MERNZSIMI8HI, &K
1B, ISR T ER 2 B, ol s g, T s i, TV
THICH o7, REARII TR TR LEBECH o 7.
CFEETIE, 36 ~8 15 (P Jufli67.05L), HERIEH 14
g, w3 PITHo . WIS T3, 1o 1 B,
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Table 1 Characteristics of Patient and Treatment

HF Group CF Group
No. of Cases 19 17
Median Age (yrs) 65.0 (52--84) 67.0(36-81)
Gender (M:F) 18:1 14:3
Histology Sqcc* Sqcc*
Stage I 2 3
il 5 1
i} 5 5
v 7 8
Fracton Size (Gy) 1.2 1.8-2.0
Total Dose (Gy) 74.4(66-79.2) 64.0(60-70)
OTT** (Days) 44.0 (41-63) 50.0 (40-68)
Chmotherapy™ NA 3 2
C 2
NA+C 1
C+A 1

SqCC* : Sguamous cell carcinoma, OTT#*; Overall treatment time

I 5 6, TV 8 1, SWEMMA I IHFRERIBE T < TR F

Wy, BRE I A B IRAT I (X log-rank test%, 225 H-IAT

R TH o7, 214 Cox proportional hazards model & Hv 7=,
BB T E IOV TIEE L b 4AMV X# A& v AEFRICELTE, KM, HE, miEicowe, &
7z, MBEEFICBI LTI, TABIMGERES T, M EZ— LY B - B & 12, RTOGOHFERUEIZIESWTHELY,

7 NHEI IR D B A SR 2 & ONICFHEE & L, shrinking
fieldik & T, HHNM Iz 2~3 [IHRSEF & fi/h L,
A2, GTV (Gross Tumor Volume) 12 1 ~2cm#s [
DI—=VRBELIZDbOE LIz, 4, BEHICHELT
1, 40GyLlRgid, LBEARLAICIE, BFHIC TR L
72, 1 [l DWW TIZHFRETid1.2Gy T, CFEETIEI1.8
~2.0Gy T, ##iEiZoWTId, HF#ET66.0~79.2Gy (Hh
JL74.4Gy), CFEFT60.0~70.0Gy (F19:4#64.0Gy) TH
o7z, FIHEHFYIMICOWTIE, HFEET41~63 H (Fhilias
H), CFI¥T40~68H (FPofESOH) TH -7, 4, WilEe
HIAbEREE R B L T AEGIA S 5 5%, PEHEIGIZ
T Y VS B s 1k 2 <, BRI o v Tl
Table 1 (Z/R L7228 {12, FIZ, concurrentd L ¢ (3
neoadjuvant T - 7z. L& Dregimen 2DV Tid,
concurrent Tld, WifEE b, 4 Fllow dose CDDP(10~
20mg/#H, i 1 50~140mg) % ffifT L 72. neoadjuvant'T
l¥, CDDP+5-FU+MTX7S, CFR:T 34, HFEET 1 f.
CDDP + 5-FU+MTX + LV2SCFEET 0 ], HFEET 3 .
AdjuvantTi&, CDDP + 5-FU + MTX#'CFEET 1 6, HF
#T 0 #l. CDDP + 5-FU + MTX + LVASCEEET 0 f1,
HFET 1 BITH - 72,

MRS LT, TFIRSHIIMETESE B X 0CTIC TR
EL, VU SEIZCTEHWVTHE L. HEikiE sz
WHODIEHE R H 0 Mg ICIZIBETRI R 2 A a7 L L)
AT, Mann-Whitney U test% Jflv:7-,

MRS, RIrHf® o5 I 1dKaplan-Meieri: % JH
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BUEIiZ, HARIROYE & HAEIZ, Mann-Whitney U
testz v 7z,

wm R

MG TRE T O BRI, FTWHIET, HFET,
CR16f, PR 3 f5l, CFHT, CRI3, PR3 %, SD 1 #
Thorz. V) X2 2WTIZHFEET, CR 5%, PR4 Fl,
CFHETCR 6 5, PR5 i, SDI1 BT Y, TFIHGE, 1) >/
B & b IR AR S B LI TR EE R & A a3
& 5o 72 (Table 2).

S =R B L CTlE, HFHEC 2 SERFrl#E=59.0%,
CFIT26.1% &, HFEEDHETZMIC O HEIC BRITF 2 455
Tdh -7z (Fig. 1, p=0.012). TRT-FID 2 {ERFTHIE=ZRIZ,
T1-2 T, HF#£90.9%, CF#46.9%, T3-4 T, HF#S7.1
%, CFi#41.7% THh 7. NHFHITiE, No-2 T, HFEE
80.8%, CF#50.5%, N3 TRMEEE HI20%Tho7. F
7z, RIS oT, MR, FEile, A, as
i, W, LSRR OB oA, Sl kR e LT
ZARTIHNT L72RES, 3808 (p=0.026) &£ 958 (p=0.041) D
BHAMAL L 72 FHRRF-& LTl Sz (Table 3).

HLAAFECTIIHFREC 2 EHAEAE9869.5%, CFRET 2 48
HIAAF=R41.2% &, HFEED A5 BIF 2B & - 7298,
AT I A BITIXE 6 B h - 72 (Fig. 2, p=0.054). H4
FHRIZOWT D FBRICEERBITZHAT L2 25, %
DA L2 FHERT & LTl S 17z (p=0.011).
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Table 2 Radiation Response

CR PR SD CRrate(%)
Hyoopharynx HF Group 16 3 0 84.2
YPOPRAYIX ok Group 13 3 4 76.5
= :'I
T— Hr_Group 5 4 0 55.6
CF Group 6 5 1 50.0

Table 3 Multivariate Analysis for Local Control for Hypopharyngeal
Carcinoma Patients Treated with Radiation Therapy

Variables HR 95% ClI p value
Gender (male) 5.18 0.95-28.1 0.057
Age (60>) 1.87 0.64-5.35 0.259
Stage (1II/1IV) 413 1.06-16.1 0.041
TD (65>) 1.15 0.33-3.97 0.825
OTT (45<) 1.44 0.33-6.22 0.623
Fractionation (CF) 6.49 1.25-33.7 0.026
Chemotherapy (+) 1.63 0.47-5.61 0.442

Table 4 Multivariate Analysis for Overall Survival for Hypopharyngeal
Carcinoma Patients Treated with Radiation Therapy

Variables HR 95% ClI p value
Gender (male) 1.86 0.42-8.18 0.411
Age (60>) 1.63 0.51-5.21 0.406
Stage (1I/1V) 16.1 1.89-142 0.011
TD (65>) 1.27 0.40-4.03 0.687
OTT (45<) 1.24 0.26-5.88 0.791

Fractionation (CF) 2.68
Chemotherapy (+) 1.37

0.53-13.6 0.233
0.41-4.61 0.609

2L, SR LA TFRETFLE RS oo
(p=0.233), HR (hazard ratio)1%2.68 & JHIHIZDWT 2 3
HiZEd > 72 (Table 4).
SHMoFERLIIE LTI, KFTIE, HFET,
Grade 1 . 10, Grade 2 :9 %, CF#T, Grade1:10
], Grade 2 : 7 . WH¥H TIiX, HFEET, Grade 1:6
4, Grade2 : 8 ], Grade 3 :5 #l, CF#T, Grade 1 .
13%], Grade 2 .2 %, Grade 3 :2 #l. I TIid, HFE
T, Grade 0.9 fl, Grade 1 : 4 ffl, Grade 2 .5 i,
Grade 3 . 1 #l, CFHT, Grade 0 10f], Grade 1. 4
fil, Grade 2 .2 ], Grade 3 :1fITHYH, MHIEHIZBW
THFH#OFEREHCFHE L ) LRV EMATRO Sz
(Table 5). Ml FEREEIZOWTIE, BAETTOHE
2%, Grade 3 L ELOEELAFEHLIZOVWTIE, CFHF

SR 1542 A 25 H
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Fig. 1 Local contral rate per treatment group (HF group vs. CF
group).
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Fig. 2 Overall survival rate per treatment group (HF group vs.
CF group).
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BB BETREEO BE, £ 086, Rfl#Esg
i Esd, EHEEROYHELQOLDMEFHET I &I
Hb. FD0, BB BV TRFTH#EERE S0
HizdoTEkiE, WL, £PFEiiEs s, L0
BEHE A L THibN T w5, JEEICR D, MESEMIZE
IMRT, 3D-CRT7% &5 LIHGERE, FlijE, A7sLlRdEl &
WHEFT ST WA D1 TR O L 5 128 FER) 2
v, BEHEREHE & AR Lo BHERT
bHREETH L. —Fh, EWFEMNLELTRTIE, 19804/CH
4B B 4 & eb, altered fractionated radiation
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Table 5 Acute Radiation Morbidity

Grade

0 1 2 3

9
Skin HF Group 0 10 0
CF Group 0 10 il 0

HF

Pharynx Group 0 6 8 5
CF Group 0 13 2 2

4 5
Hematologic HE Group 9 ' !
CF Group 10 4 2 1

therapy DS HifT ST 5. & <2, BoEIBE L, 1
miEz < $2M8b0IC, 1 H2 BLLEBHEL, &
B &R S 9712, #R Z8n &+, dose inten-
sity ¥ IO EBRETWLRAS, WHD, MG ERS
EHMEELVEEEEEZ DN TS, EEE, FKRHE
T, MEBEHDrandomized trials |2 35\ Tl 455 8 &}
EDORFTHERO S ToH A, BEHHEIHL TR
SNTV5S. FubidEATHESMW I LT, 1 O#HE
1.2Gy D@5 EIE TR ES1.6Gy IR L -8 L, 1 [
i 2Gy DEH 5 ENET, RMETOGYHBH LR 2 1t
WL, BIED 2 FRFHIHEILS4.4%, BEOHER
46.0% & e LT3 (p=0.045)%. Z5IZFubild, #0
flbDaltered fractionated radiation therapy & L T, Wang
O DITIEDIZHEPL U 72 058 25 H FE Gk, [ el o R A
ELEFESEEL B L TV 52, FRESEMBED A
PRATHIEROFT, BEIEEICEs T Ll L
Twa, 72721, FREEMESETIE, Grade 300 Lo
MAEREHIBEFIEELLBL, FRICHNTsLw
IEEE LB o/ bR L TwWA. £, Dische S 2
i, THEEMEICH LT, 1 [1.5Gy, 1 H 3@, 12H
s L CHEST L, #MES4Gy & ¥ 5 IREHE (CHART)
EGlE I THRMEC6GY YT L 72354 & DI EGERER D
WEPRSNTWEY, WEEMTRERERICEEEIR
Lo, DEOZ Ehsi, HEEBEICHT al-
tered fractionated radiation therapy @ H Cid, #453%I08
HEFROENLEBED 1 DThrLELONS, L
ML, SHBERHE O WAL B T 0@ 5 E BB T & Vv 7o iE
BRMEOBEXHE VLAY, E512, 4EONE
TdH 5 FTUHGENE OBE, WEIHRA M T Ri, FE%r
R 5720, BEFOQOLLED T, EEALHETH
D, RETHl#EELEESE5 2 &3O LL I E)E
REE 2B,

ARIOBRETTIE, WMBEER DS TIE, HFEE, CFRED
MR ICAELZEIRD SNk h 572 (Table 2). LA L,
RO LTI, 2 ER/ATHIEZE CHFEES9.0%, CFRE
26.1% & LTI D A IICHFEED 755 BT 72 5 5 A515
NTw5 (p=0.012). 72, DEEDEVCE, SERFHT
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LML LA FHRETFE LTl & h T 5 (p=0.026). 4
TORETH, BEIREHE L@ 585 2~ %
FII0Gy IS ¢ 430, IGEHUNRIIZ0 1 B EE
CLTWa, EHREOMINDPBIESSRLEDLZ EI2iT
FEH e EBbh s, RiGEIMOEEICHLTY,
SRR AR T 5 2 & C, MRt o 5 538 hn
THEDWEPLINTVAE, P EDZ Ehbid, 8
S EAREH T lddose intensity % 8@ 72 iHRASiAT S T B
D, BESEEERRY, 3700 THRIEESRL
7zt EE S, Fold, WILEEAISTILE
WHEELMBEORKRTH - 720%, BFrfERo ST
2, FRICEFRERMEOhLEZONS.
MAEFFRIZOWTIX, HFFET69.5%, CFEET41.2%
&, HFBEO B H BT @8 % 5 L72h%, BEr A Es
RO NG h ol ZOHIZOWTIE, FEFEA 7w
&, CFHETHIEZLTY, HEFMRSHITEh TV
FEBIL NI L, REPEBELTWAERDRS. 727
L, HFEEDBEGTYH, NIEMOEFREMIIARTH L Z
LB, SEIOBHTHLL LD, FHEARBIZHLT
&, IR OFHELRET A LENHE LEbR
L. FFEEG 2 O IETIHSEEE M LT, s s
IZ, TaxaneAOPUEH % BT 5 2 & T, FBHREHAMS
Behib b, 1561148 CEREFFEO N T 58
b HBH17,
AERRICBL T, 2M4MTIE, HFBRIZCFBEE It
~, FEM, MEEHEE ST EVEED LN, o7
A%, WHEEIZRE LTI, CF#ETldGradel OIFEH %A F: (K7
DK LT, HFH TidGrade2-3 OIREH LI EHEKTH D,
HFEED ST ASCFRE L ) b 20/ ERHR IR VEEIZSH
2., DI ENLIE, HiRELREESEOBEMBICX
D, BETHEREAMRT LTWAER Tk, MEEHHES, 2
WDz S F BRI H 2720, EEISLELR
iz, L L, BOoFERRTIE, Grade 3L EDF
FHRE, CFRETIHTEIY (Grade 4) % 1 BIRD =D A
THRFHEICHEE LR ZI 2, EROBRELFABKTH 7129
L RZL, MOFEERRIIOWTIZRBEEHM A
FEVEBFIHBHFREICIREINTBY, 45 EERVEE
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