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= dslzet 7H(233%), %5 127H@0.0%), o4 4133
%), 73553 9H(30.0%), THFRFE 278(6.7%)01 Ak Ay
Zoof] Wb FAE o|4kel HejollA ddelel 59(17.9%), 9
T2 119(39.3%), oA 39(10.7%), ZAEZY] 99H(32.1%)°]%]
I FRIFHA ol 4H40.0%), A% 37H(30.0%), of
d 1%(100%), 7553 2%(20.0%)01R 0™ F-fd-5-2lol A
+ odskEel 29(33.3%), -5 178(16.7%), o3 178(16.7%),
AEEE 17(17.7%)019ch. AL WYl W Fae
T4 Q1¥5 29 (66.7%), 4752 17(33.3%), T20i|4 <1
slEel 47(28.6%), ASE 67H(42.9%), WA 17H(7.1%), 745

>

Table 1. Patient Characteristics

No. of patients

p-value

Group I'  Group II'

1984. 1~1999. 12
1~195 months (median :28 mo.)

Study period
Follw up duration

Total patient 24 32

Range of age 31~80 45~70 0.532
Median 585 585

Sex 0.713
Male 20 28
Female 4 4

Primary site 0.648
Pyriform sinus 16 18
Pharyngeal wall 5 9
Postcricoid area 3 5

Histologic type 0.179
Squamous 22 32
Undifferentiated 2 0

T stage’ 0.217
T1 1 2
T2 7 10
T3 6 9
T4 10 11

N stage’ 0.395
NO 4 12
N1 3 5
N2a 4 5
N2b 5 4
N2c 4 1
N3 4 5

AJCC stage’ 0.885
I 0 1
II 2 5
111 4 4
IVa 12 17
IVb 5 4
IVe 1 1

‘Group [:Radiation therapy alone, Group II: Combined ther-
apy of radiation and chemotherapy

TAccording to American Joint Committee on Cancer (AJCC)
staging system

NEE
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w
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7] 3BQ2L4%), T3ollA adsizat 29(167%), %% 59
417%), N 1%B3%), 4553 4%(333%), TaollA= <
sk 69(37.5%), 5E 17%4(63%), N3 3 (18.8%), -+
3 57 (G1.3%)°1 A

2. HARMX|Z

WAAX 55 4~6 MV A¥7H45719 6~12 MeV AAFA
Agatglen siolrel ARl ZAdE 23k A A
o thate] 2 i e =AR X3l TR
< AT HzAs el AW dezAE A E5slel
8 2 e EE AEgEA 9H16.1%)014 813l
3 FEAER 18 Gy v 2 Gyivk vHidzAs 457
(804%)ll A A3PE|om o]F LeAlke] 1.15~12 Gy<l
73-57F 277, 1.35 Gyl 757} 18%e] ek dHEdzAE 2
H(3.6%)NA 4T 1.6 Gy AlsPslSick(Table 2). X4}
e AiEd 2AelAE 45 Gy, thEdzAedld] E8Aw
o] 1.15~12 Gy¥ wl: 40 Gyoll4], E&aleko] 135 Gy
ul= 405 GyollAl g Aelsllar, 374 XAl
HAolgzA Wy Ao F71 A gsigich. Mt
F Al ARezA Beldl AEd zAe o
2A A E8A ] 115~12 GyY wie 60 Gy7HA], %
AFo] 1.35 Gy Wi 54 Gy7bAl 2A4Ila o 3= 9
W dlul AKX EE 2 obE Z4dA YuhLd] ule)
A, T3 e IHEAE X5
shoick ddel] 2 FUA AT Group IoflA&
40.5~83.5 Gy (H T4 68.0 Gy), Group oA &= 54.0~82.2
Gy (B4 68.6 Gy)irh(Table 2). X 5ATNE Kl 2979
2 T 1Belelld FFHHEE B ofF el =4
Heloll 21~69 Gy (mean:41.96 Gy)& =AMk om 2uol A
+ o] F-9lell 30 GyE =Aks3ict

o oo

=
o
S
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BN
>
3
=
o
BN

Table 2. Total Dose and Fractionation Schedules

No. of patients (%)

Group I Group II
Total RT dose 4,050~8,350 5,400~8,220
Median 6,795 6,855
Conventional (180 or 200 cGy, qd) 5 (21.7) 4 (12.5)
Hyperfractionated I 10 (43.4) 16 (50.0)
(115 or 120 <Gy, bid) 11 (34.4)

Hyperfractionated II (135 cGy, bid) 7 (30.4)
Accelerated (160 cGy, BID) 1 (43) 1(31)

Total 24 32
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3. EAMx=Z

slobA] Wl8x g 329ol|4] AJedsl9daL cisplatine®} 5-FU
E X ol AeglA 33 ZHHoE Ag3iglon cis
platin (100 mg/m’)& Zmdol]l FAsta 5-FU (1,000 mg/m’)
5 A& 19004 59714 Foiadct. 8wollA 13], 694
23], 18%gollA] 33] Alefslgict. 33]7hA] AlP=E]A] F3t o]
© X 5ol sl A wkSEA kAL X gol| digh F2b
£, gAsisra el digh gxpe] AR Foldct Ay et
3ty X8 F 2~3F Fo AL EE APk

. MEE EA

o

N

AR BN R ekl HEAE =
SPSS9] Kaplan-Meier methodE- o] §% }9,131 o ZexEe &
ASHE o)Al logrank test9} Cox-regression analysisE o]
22jo] Aalgll,

2 1

1. IAZH

Group Iof|Al= S algo] 70.8%, F
o Group oA+ A T3Eo] 65.6%,

J/]-ngO] 25. O%Oi
—,——r-‘_OH‘é‘O] 344

Table 3. Local Response Rate (%)
No. of patients (%)

Response

Group I Group I
CR 7 (70.8) 21 (65.6)
PR 6 (25.0) 11 (34.4)
NR 1 (42
Total 24 32

Abbreviations : CR, complete response; PR, partial response;
NR, no response

Table 4. Response to Each Treatment in Induction Chemo-
therapy and Radiotherapy

RTx" response (%)

CTx" response

CR PR Total
CR 9 (100.0) 9 (28.1)
PR 8 (727) 3 (27.3) 1 (34.4)
NR 5 (1417) 7 (58.3) 2 (37.5)
Total 22 10 (p=0.054)

%ﬁiﬁ}(l“able 3). Group Iol|A] 138 &lolkstslg ol ojjst
& BN Eo] 28.1%, FERNEo] 344%E 652%2)
HT o]F FEfllE B3l 1179 2HAlollA] 89
AN E F SPARRlE B A geksiete ol
e Hod 1299 3k F s AN E &
15 Bla vA 79 FEASE HglrkTable
4. =AW TaBES LSz A
&0l 55.6%, F-EIelEo] 44.4%, THES ZACIAE 667
%, 333%% 3 H3rzAeFe] 1.15~12 Gye} 1.35 Gy Aol
TadelEe] Aol filck(Table 5).
2. MES

AA g FAEe] 3d B 5 AEEL 40.6%, 27.6%3

a1, Group I 50.0%, 30.0%, II+= 36.4%, 26.3%cHTable 6).
FAH O GO Rol HolA shaivhp-

o r
= o
rE rE

oL,

2 fr o

rio % flo oo o
o

2

r.l

Z} Group7Zk
0.734).
Aol] whE 31d 9 5 BEEL EA %5 Group Iof]
2] 57.1%, 42.9%, Group 1IN\ A 36.8%, 31.3%]t}). oA}l A =
3] AEgo] Group oA 33.3%, Group Iof|A] 333%L 5
AZA= el A wh2 AZL9 EAsHH el go
AL 3thp=0.616). Aol w2 3 g 59 AEEL
o] A} B9loll A Group I 62.5%, 37.5%, Group I 36.4%, 33.3
%, Fo13FMollA] Group Io|AE AEA7} 9193 Group Il

Table 5. Local Control Rate According to Fractionation

No. of patient (%)

Fractionation
CR PR
Conventional (180 or 200 cGy, qd) 5 (55.6) 4 (44.4)
Hyperfractionated I 19 (704) 8 (29.6)
(115 or 120 cGy, bid) 12 (66.7) 6 (33.3)
Hyperfractionated II (135 cGy, bid) 36 (66.7) 18 (33.3)
Hyperfractionation (Total) p=0.161"

Abbreviations : CR, complete response; PR, partial response
‘Conventional vs Hyperfractionation

Table 6. 3 Year Overall Survival According to Response to
Each Treatment

CTx" response Survival ~ RT' response  Survival
CR 60.0 CR 54.5
PR 14.3 PR 14.3
NR 50.0

p value p=0.690 p=0.005

“Chemotherapy, "Radiotherapy
Abbreviations : CR, complete response; PR, partial response;
NR, no response

“Chemotherapy, "Radiotherapy
Abbreviations : CR, complete response; PR, partial response;
NR, no response
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A 28.6%, 16.7%, T84 H9JollA Group IellAE &R}
NI Group HellAE 50.0%, 25.0%Ich LwlZol ul2
JEEe SARSE vagE uf p=057308 |23t Xlo]
= HolA| ket

A3y Bleksleta o] uh-gofl whE 3 AEES S
T B ¥ 600%, FEAAHE Kl By 143%, S
50% %2 Ukl p-valuel:= 0.6900.2 EAITHAQl §olAe gl
Ak AR BEgol] tizh 3d AEES SHHIE
Hol AL 545%, HEINE Hol A 143%2 EATH
Z 598 Aol & Erhp<0.01, Table 6).

FA ARk 93 3 AEES WA ] SR
JEgo] Frbsle FEe HYaL pvaluert 00472 SAIS
qog fold Al Hol7t g& EH AR Growp I, 1T 7}
ZH A& 3R] 77t HolA] FAIRH R o8t Xol&
Holz] ¢kokeh(Table 7). ®ZA W7lol] wtE 3] AEEL
g3k AHol7b gl TollAl HEA Aolr} gl FEet
2Jgl XpolE EArhp<0.05, Table 7).

AEE Gk vA= ollF At i3k 412 Table 8
7 2k FARF R foldo] YW 9l whHEA
oflA ®=zA W], FuAAd ALK E F HE X8Rk

ol i FEEAddlM = dZA4 Wl WAL B o
\-ﬂ_

>,

>

X

[<]
g WhgollA SAY el 8E ok FHAMI R
HFE Aol = ool IARE chidFEAdAE p-

value 0.182% FAITAQl oS Holz gokr) HbHd
AICCH 7] chaZEAdlA v Aozt JAl vebylt)

Table 7. Overall Survival According to Total Dose and N-
Stage

3 YSR® (%)
Group I Group II
Total dose (cGy) 0.0 40.0
~6,500 66.7 37.5
6,501~7,000 50.0 25.0
7,001~7,500 100.0 100.0
7,501~ p=0.155" p=0515"
Total p=0.047
N-stage
NO 100.0 66.7
N1 50.0 25.0
N2a - 50.0
N2b 50.0 -
N2c - -
N3 100.0 -
p=0.444" p=0.026"
Total p=0.021

*3-year survival rate, T~7000 vs 7001~, TNO vs N1-3

AA g 567 T 297(51.7%)N A X 84S Hol=vl
Group Iol|A4] 63.6%, Group Mol 51.7%%3t}. Group Io|4]9]
A 8ANZE 149 9] g2 T4 9 ARl A3k 7
7 1478(63.6%) 2.2 AZH |7} 5 75 3H(13.5%) K} W
SkthH(Table 9). Group MANAE 44 9 7ZHQls} Al Atgk
7357t 13H@48%) 28 AAZ o7t H 735 27%(6.9%)Hck
woktH(Table 9). Group 1Z} Group Iol|A] B4 F4As)7t
A7 o) K}l gkokal, Group HeflA] Y7 Ho]7} Group 14X} ot
& AA JERIAIH6.9% vs 13.5%) SAIHA]] 9ojE WA
g g alodek AAl gAlellA] AR ol 2 X gk 579
AAH o9 A w(G3H), HAGH), 7H1E)e] %k

4. st

o

ok
ol

A 5678 W A T 21 (37.5%) oA PSS A
313tk Group Iel|A]:= 77(29.2%), Group IollA&= 1473(43.8

Table 8. Prognostic Factors for 3-Year Overall Survival

P . Univariated Multivariated
rognostic factors lvsi lvsi
analysis analysis
Age’ 0.745 0.891
Sex 0.616 0.362
T stage 0.664 0.760
N stage 0.021 0.023
AJCC stage 0.660 0.053
Group 0.734 0.725
Fractionation 0.586 0.362
Total dose 0.047 0.182
CTx" response 0.435 0.720
RTx" response 0.018 0.005
Duration® of RTx 0.600 0.402

"~59 vs 60~, TChemotherapy, "Radiotherapy, ®~50 vs 51~

Table 9. Failure Patterns

No. of patients (%)

Treatment failure

Group I Group II
LRF 11 (50.0) 13 (44.8)
DM 0 2 (69
LRF+DM 3 (13.5) 0
Total 14 (63.6) 15 (51.7)

Abbreviations : LRF, locoregional failure; DM, distant metas-
tasis
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mow geltans Wad FolA iZol Be Ao
2 ERgeK(Table 10) SAE FoA2 AAHp=
0.670). F-7}7AzZ0] 89o|)+d| Group I|A4] 19, Group II
oflA] THOoE gotstanE B&3t FollA] UEs] E%

AF == AAE Kl Z57) 49, wFH o] 59%(Group T 17,
Group I 47), 75 A3} 31, Wl45S] 7ol 57, o)
5 1%, 379% 3R vElstk(Table 10). Fdz=ARw
ol g dWHFS B AFEZ=AA Group Iel4] 50.0%,
Group IIof|A] 75.0%°]| 1 THEE =X Bz 1159}
12002 W& v Group Iol|A] 22.2%, Group Iol|A] 41.2%,
aela BIAES 135 GyE P A= 44 250%,
36.4%0]tHTable 11). THEE ZALA] 115 ¢Gy H=+= 120 cGy
2 P wfiol 135 GyE e o] vlollAE X7} gl
Ak ArEdzAet didzAte g rels uie 3
oA A Ao VERrh66.7% vs

5 wAEol

Table 10. Complication

No. of patients (%)

Complication
Group I Group II

Xerostomia 1 7
Ulcer and necrosis 2 2
Pneumonia 1 4
Neck fibrosis 2 1
Wound infection 2 3
Cutaneous fistula — 1
Larynx narrowing 1 2
Total 7/24 (29.2) 14/32 (43.8)

Table 11. Complication According to Fractionation and Total
Dose

No. of patients (%)

Group I~ Group II
Fractionation (p=0.076)° p=0.528T  p=0.393"
Conventional (180 or 200 cGy, qd) 3 (50.0) 3 (75.0)
Hyperfractionated I 2 (222) 7 (41.2)
(115 or 120 cGy, bid)
Hyperfractionated II (135 cGy, bid) 2 (25.0) 4 (36.4)
Total dose p=0241"  p=0.3247
~6,500 1 (20.0) 4 (57.1)
6,501~7,000 2 (284) 6 (46.2)
7,001~7,500 1 (20.0) 4( 40.0)
7,501~ 3 (50.0) 0
Total (p=0.354)* 7/24 (29.2) 14/32 (43.8)

"Conventional vs Hyperfractionated, 'Conventional vs Hy-
perfractionation in each group, '~7,000 vs 7,001~, $Group
I vs Group 1II

oA = SAIRAE FAAS AR WA o] S7heks
5 o= oS BT Group NollA= WA ) 53
gk k& HSltKTable 11).

dl 5 & 5% 7lewAet
nlgge Ea aela AEES] 7S UlsEe B AT

© WAAA s ETE A8
dpteniat WAL E WETolAY SAHEEALY] 9
gk xpol7t glolAl X 5A4A S A EEd AAseicka 3
chelch x| 3EAtollA] Stage [Vazl 7H3 @ol slQ1F9ke] =
717Igke] & o] Fo)AA] 55 VRN ol 27 S
+ 4 S 32 A ] S E ZkeiA =7 Al
o] AZIE FAE A5 diEelolA gAEEe] 27
HRlo| Fa3ks UERNICH
LD SADINE 679%, FEANE 304%F2 E}
A3 vy Ans Hlvk 2ol FARYNA
gosietaoy WEog wiAolge e ddrke Bu
SN0 go] glon} B Aol AE o whE WA
B oSy kst e ] WEtollA] S gl Ak
9 ot Xol7t glo] vieht dgksletawie] oS
28 4 glgleh. aela gelsieta o] uhgo] EW 2t
oA AN E T HFE FhAlo]go] £9E Kim 5
= 3299 A F skl SABE Hel 59
T WA E Foll BF ShAdlE Hola dekstetae
of FEANE Bl 199 F 9, Fuke-& Eold 8% &
2ol A AN E & SHHIRlE Eelcvka AxER 2
ZA3E wrEslglek Michael 578 5 sholsletaya) ut
A gE WEe 7 ¢ & PRAEE 3 79
HlaollA F 77k 5\ FAEAE(58% vs 59%)3 AAEE
(15% vs 20%)°] xtol7} gidekar slo] 7|54, w82 &4
o] A2 wAMX Ee} kst e HEXEE FA
th 2 oA 34 1 5udAESo| 40.6%, 27.6%%E T
AT AIEI} v AHE AN dekslstan s BE
gk oA e3H] £A 32 ATE HEdl ol A
B2 A% FA FAL ToE A% X577k AT} o]

(o}
ot

o

- 210 -



A9 3 o

“

Sog z7lo] Adt 950l sk

| A A8 Ao zAHe] ¥ gersiste Al
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stavjol dialA ARG B Bl HEBAE B
Q) PR AERo] B FHE Byl EANAS &
oge gtk @y BV glojA Htgﬂowws
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nal gieh 5 4EEE Rgra Lk gl 24
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P
glglont gzl o Hol vehdn Sel FRAzZ 7
u
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o= Qld Yol tol hehieh. gerskearel HAY
Hé%% 27]_/{]_7];4 *—"T;]':ll _‘]_]__LE] 9)\3‘]4_11, 14, 15, 17, 20)
gelteiansl S43 4ol W} eyl Ay
ST GFE S0l SIHALUA AFE SNsiolol

jog Azfd. £ Aml Ve a-xgwﬁ—o] A4

HEAET Heb ol§ gvhn Baslgn, 5

&Zo] FEeAA Basa gl FARAgeR <
& ARG PEF BAS APIES e Aol FeBE
% 5 gk

ofe] At o3l vhedst WA EEAel wE A
i’*}‘% ] 0] E..]_E/] 9)‘,{;]_4 5, 11, 14, 15, 21~26) 1\/121r 1 ‘30-_4 21)
SRS A 4547 o4 ARDAS T AEshs
o] Hr} aiprl AUk sl Fd=AFe] 15 GyE
8 2 ARGl UY Wer 12 GydlAle
ARALEE STHAZIA AR ET TaAlel s 1 AE
= S7H7IAE Feisiet wdEe] Sk it
Basigdeh. 2@y Bensadoun 5'V& 12 Gy thEehzA)
] z}ug%al Z7}8lo] TrAaHk-go] EQkrha #1931, Schrader
Do 14 Gy CHRAEAE Ao BATRZ F7He)
o] Xl_u_/lj?ﬂ o] £9kt}u X w&lgic}h Radiation therapy oncol-
ogy group (RTOG) 83-13¢17ollA& E&4ZFE 1.2 GyE A
EA FHA o] 81.6 Gy H7I17HA &= A S whAlo]
S7FEA gkgkar X g57)7ke] 59 ol AdF wie F4A
o] &3} AEFo| hka Fd=Ae] A7RHAe] 4547 o]
el 79 Farge] whae] wgtown FpAA o] 716 Gy
o] FollA] TAAlol &9 S HAE AESE Hol7t
$iglehar siglek.” RTOG 8809 qifellA: #hEe 2AA|
AtEdzA wigh dWF 3 ohdet FaAlolE, AEE
S o)z} @igickm LEsllek” Garden 570 HEAH
11 Gy} 12 GyZ nvlazsigisu] Z5olAlA 34, WA B

448 22AE F YAT FEANEE FHAAGT 3
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Y
[o

>~

olﬁ

Al
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2l 30

ek 7 SlelE iekee) AFeld g 2As By
24 FARAGE v FRIAR RS
B st Fadleliel 44 PRAEES Bt
g Bglehy WEAP U IEY B AR5 A7
Ash EYEAS ulzsigil FhAlol g LR
FARAL Aok gglort g 244 B
o 7 Ueksta FHE el Yol 667% v 341%

2 opgzAel A7 vegn $adge] L15~12 Gy
9 ulot 135 Gy wlel §uZ S Aol glsieh 4
27706l QOIAE 502 ol B§7t TR ANAE

ot rlo nst

st
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rlr X-N o

125%2 Zgorl, H3tazo] 1.15~12 GyY uwl: 333%,
135 Gy wix 56.3%% Jeh} B Azbso] A=W 135

Gy thid =Abie PUIUAE ZHIA gemA
NEAHE DES & Yk A AT gdeka e
of ¥ O B BATS WYoE & AT ALY Ao
2 AgEh

slolFeloA] AESo] kS n|HE olFelaz Yuk
WA, A%, dhae] W), =4 W), g2 F
S ATolR, gerssate] WaT W NSAE,
AR gl e vbg, A, FEn FEd WA
A ge] W8, Karnofsky performance scale (KPS) 5o & H

T 9)\1;}‘.[, 2,4,6,9, 14, 22, 25, 27~30) —‘é o‘:l:[_LOHX‘]l:- %%oﬂ og
g WAL QRAZT hsAelE AR
AR R O e BAReE el chiA
oA fZzAd W7|eh AR Rl tieE Hkgo] EAR e
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—— Abstract

Results of Radiotherapy in Hypopharyngeal Cancer

Byung Chul Shin, M.D.", Ha Yong Yum, M.D.", Chang Woo Moon, M.D.”
and Tae Sik Jeong, M.D.”

“Department of Radiation Oncology, Kosin University Gospel Hospital, Pusan, Korea

Purpose : The aim of this study was to assess the effectiveness, survival rate and complications of radi-
ation therapy and chemoradiation treatment in hypopharyngeal cancer.

Methods and Materials : From January 1984 to December 1999, 56 patients who had hypopharyngeal
carcinoma treated with curative radiation therapy were retrospectively studied. Twenty four patients (42.9%)
were treated with radiation therapy alone (Group 1) and 32 (57.1%) treated with a combination of chemo-
therapy and radiation (Group Il). Total radiation dose ranged from 40.5 to 83. 5 Gy (median 67.9 Gy).
Radiotherapy was given with conventional technique in 9 patients (16.4%), with hyperfractionation | (1.15~
1.2 Gy/fr., BID) in 26 (47.2%), hyperfractionation Il (1.35 Gy/fr., BID) in 18 (32.7%), and accelerated frac-
tionation (1.6 Gy/fr., BID) in 2 (3.6%). In chemotherapy, 5-FU (1,000 mg/m? daily for 5 consecutive days)
and cisplatin (100 mg/m2 on day 1) were administered in a cycle of 3 weeks interval, and a total of 1 to
3 cycles (average 2.3 cycles) were given prior to radiation therapy. Follow up duration was 1~195
months (median 28 months).

Results : Overall 2 and 5 year survival rates were 40.6% and 27.6%; 50.0% and 30.0% in Group |, and
36.4% and 26.3% in Group I, respectively. Complete local control rates in Group | and Il were 70.0% and
67.7%, respectively. The response to radiotherapy and nodal stage were statistically significant prognostic
factors. The complication rate was increased in Group Il and was decreased in hyperfractionation.
Conclusion : The response to radiotherapy and nodal stage were valid factors to indicate the degree of
control over the hypopharyngeal cancer. The induction cisplatin, 5-Fu chemotherapy was not valid in
terms of local control rate and survival rate, but did contribute to an increased complication rate. The use
of hyperfractionation was valid to reduce the late radiation complications.

Key Words : Hypopharyngeal cancer, Radiotherapy, Chemotherapy, Hyperfractionation
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