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3% 3T (IMRT) BRA-A 040 7 FALIT 69 FrR SR B A AT T 0B M SRR . A pCTV 8947 F &4 K 240 LA Z 4 (48
1) 82008 8 A £20135F2 A , A B S, pGTV 475 71 & 70 Gy, 2.12 Gy/f, £33 K, 5K/ ;XA F41(412) 6 201352 A
T4t , AR UE ST, pGTV &7 71 % 69 Gy,2.30 Gy/f, £30 5,5 %/, EHAFFH TR XL MR R B oh, HER.
B 20088 A 1H Z20144 12 A 1 B 3£ 76 B S NAEM EF TRAIT, L PA1E356), 8284146, 2UBEZRIAD
T, 3B LR ARG . O BEA IR K R SR B AR R R REAK, A SR RRRE, FALE) AP R . o TR o AR K AR
A A pds £ F R4 FEL(P>0.05), IMRTE AR £ 733 &H R R BB EHh, #3457 (ICT) A &M v TR e sk #a
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Abstract Objective: To evaluate the feasibility of hypofractionated intensity- modulated radiation therapy (IMRT) combined
with concurrent chemotherapy in patients with locally advanced squamous cell carcinoma of the hypopharynx. Methods: Patients with
stage Il[-IV A carcinoma of the hypopharynx were treated with IMRT and cisplatin-based concurrent chemotherapy. Two groups were di-
vided according to the prescription dose to the primary gross tumor volume, as follows: Cohort-1 comprised patients who were recruit-
ed before February 2013 (70 Gy/33 F and 2.12 Gy/F); and Cohort-2 comprised patients who were recruited since February 2013 (69 Gy/
30 F and 2.30 Gy/F). Acute toxicities were evaluated. This study was registered with the number ChiCTR-ONRC-14004240. Results:
Between August 2008 and December 2014, a total of 76 patients (35 in Cohort-1 and 41 in Cohort-2) were recruited. No xerostomia of
grade 3 and higher was observed in all patients, who showed low incidences of grade 3 skin reaction, oral mucositis, and dysphagia. All
patients did not show acute toxicities of higher than grade 4. No statistical differences in acute toxicities were observed between the two
cohorts. No statistical difference was observed in acute toxicities between the IMRT techniques. Induction chemotherapy was the inde-
pendent prognostic factor for grade 2 xerostomia (P=0.002). Conclusion: The 69 Gy/30 F hypofractionated IMRT was safe and effec-
tive in the treatment of locally advanced squamous cell carcinoma of the hypopharynx. Late toxicities and long-term outcome need to
be investigated further.
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FEAEFARIGIT I AR T IR X T SR
FEAERN AN R, Rl & RAT R T2 MR A,
T A DX AR A R A 19 7] 2 R VA T ) 1) G
VE5E T (intensity modulated radiation therapy, IMRT)
AT A 30558 510) e i b £ o T T S IX [ B A A
Hiu LR L LE 8 14, B R 2= Ak, ©
R WO Y . IMRT BT LA [R]AHE v A i
Jei ¥ IX. (gross tumor volume , GTV ) B9 7] & , #H % & FIL
YT AR IR R IR RIE T A W R R
(biological effective dose, BED) , BETARE BT 7 38 o
GTV 43K H<2.2 Gy B, & FEAREAE i 22 IMRT 119
AR 33 R MR T A BB S R T
S (A, AR B AE MR, 7R BHIE) PR [
G g R R AR RN ™ A i
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SERMGEIT .

1 MR5REE

L1 W54

ARG RIS [ 201342 AR ALAEE . 20134
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20084F-8 H 1 H 2 20134F-2 A 3135 il & 515 A4
SRAFHFT A FHFIRA (A 1), [ 2013452 AR
SR 2 At TR ERF T, 2 20144F 12 H 1 H,
2L 4161, PRLLERE G RAFEARAE L2 1,

1.2 ik

1.2.1 Wit AR AR BEAL L TS
I/ MA0ESE , Zerp N R A L B B AR B 51 2
WAz i, A T E I AR O T P R
ChiCTR-ONRC-14004240,

122 AHbpifE DAER<TS % ;2) 2 SI2E A
205 BRSO 95 5 3) % UICC2010 43 WIkR 23
I~ VARA, s a4 AR 0 1T 5 4) 387 T IL
WL B D BEIE R 5 5) J0 ™ 5 RS 1 E W 5 i
JE PRI EE 5 6) 1T B4 152 B N B B K A R AP A6 —
Ji 4 e 5 7) T HA SRS — s A Jieg s 8 )ECOG PS PE41
0~ 1413 9) B2 WO M R E 45 10 i fi &
fFIMRT; 1) 2 F 77 CCRT, I &3 &5 A A

123 it DLpGTV AL Rl b2 4, %
HR 2 (4 1) : pGTV &b J5 5 i 70 Gy, 2.12 Gy/f, 3k
T 33,5 K o iR R (2 2) : pGTV &b 5 7|
1769 Gy,2.30 Gy/f, 307 30K, SR/ . LRI o/B
910 Gy i+5, B 41 pGTV BED 43 % 4 84.70 Gy il
84.87 Gy,
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Table 1  Clinical characteristic of the patients

Characteristic Cohort-1 Cohort-2
(70 Gy/33 ) (69 Gy/30 f)

Age (years) 56.09+9.40 58.51+8.34
Gender

Male 35 40

Female 0 1
T staging

T 0 2

T, 14 12

Ts 9 7

Ta 12 11

Ta, 0 9
N staging

No 8 5

N, 11 3

Na. 1 0

Na, 12 16

Na. 3 17
AJCC staging

I 3 2

I 11 3

VA 21 36
IMRT technique

HT 25 2

RA 2 36

SaS-IMRT 8 3
CRT regimen

CCRT 15 0

ICT+CCRT 20 41
EGFRI

No 19 24

Yes 16 17
Total 35 41

124 JUOHAET  BE L CTERE M M kibsn i
i, CT E 14 £ DICOM 1% % 2 Phlipps Pinnacle 8.0" #f
ATHEIX S OARs 2], K5 CT 5 MRI ] UL A s % Jih e
FE SUOR GTVnx, 7] UL Y 5% 78 30 1 25 2 L GTVnd,
GTVnx #M" 5 mm i 44 4 pGTVnx, GTVnd #M~ 3 mm
4 A pGTVnd, CTV1 AR EIG R, 148 GTVnx.,
GTVnd Mk . FUH | T IX K T DXk B 5 3 X 85 4n T
XA WL, WS . 1B & VA X EA0
PR, G EE AL, CTV2 TR RS, A5G
IV DXk B 5 ) DX 3k, 5 A 3 UM b 2 5 6 %, UK
CTV1 4 N CTV, £045 GTVnx .GTVnd . 4= . I |
I X ~VARMKEGIRKE, CTV1.CTV2 554"
3 mm JERLPTVL I PTV2, 5 B AR 45 2= /0 2 mm
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Bl OARs ) A4 SRR . i A 8E B8 -
GEF IR E ZPTV2 F A 1.5 cm) .

HIFIEH (1) : pGTVnx .pGTVnd: 70 Gy/33 f,
PTV1 60 Gy/33 f, PTV2 54 Gy/33 f; i 46 7 & 4 (4
2) : pGTVnx, pGTVnd 69 Gy/30 f, PTV1 60 Gy/30 f,
PTV2 54 Gy/30 f,

1 Je A B PR 0 4 2 B FREBESF- 2977 £ Dmean<
28 Gy, H i VA0<30% , # #fifie K it Dmax<45 Gy, &
B4 V40<30%.

AW 53 54T 3 Fh o7 =X PR BT < B
JZ Y (helical tomotherapy , HT)27 ), R i PR o
JFTF (Varian) (RapidAre, RA ) 38 f41] , 25 F =0 s il 7
(step—and-shoot intensity modulated radiation therapy,
SaS-IMRT) 114 ($ 1),
1.2.5 fb2HR)7 B HIEIT CCRT B3 CCRT RIAT
175 F4LJ7 (induction chemotherapy,ICT) 2 ~ 3™ J&4 .
WO R B R AT 1~ 34N AW . Ira Iy T %
PIE e, 3 JREE O 14 B, CCRT 156, 1CT+
CCRT 61|, 7750 “ Z P B+ (TP ) 535 V1 5.
24, CCRT LAY FIEA EGFRIIAYT 314, Hrp iy 28
Hbi (Cetuximab) S il : 2H 1 7 4451, 2H 2 v 1 4 ; J@ Bk
Hpr(Nimotuzumab )28 f41] . 21 1 1241, 2H 2+ 164,
1.2.6  PENTITIE T A MR R R AR R AT ULER
A7 I BT, 5% F RTOG/EORTC F HETE M 21 ik
7 N, PN BT SRR 3 H .
1.3 Gii#ortr

K SPSS 19.0 A AT G242 50 B o PR 255
THECEOR AR o Headb T I, 22 Sl A 5
FHEGORI DL AP A2 B AIFR e 2 A TR . 2 2%
RFERI2E 54T Mann—Whitney U5, 241 G G0k 2=

*2 REARMBRATHEBEZIMFIRREILE #(%)

Table 2 Acute toxicities n(%)

54T Kruskal-Wallis BRAIRGES . X P<0.15 R R AT
Logistic [FIF53H7. P<0.05 N2ZER A G247 L.
2 #£R
2.1 JRIFSERUE L

JIr A BB BB Y o S R R
FFE S R A R S8 bR LA 1 ~ 2 90h
F, W AR LR 4 FOi S A (G , PIZH 18] 22 53 T8
it i L(P>0.05,382) o X T4 NI RS
W T HA AP JE SR EGFRIS 2k st
TTHORIA R R T LR 3,
22 HOTE

SYBETIROTREL L A1 L LF NN
T, M 68.6%(24/35) ; A2 VA2 9 v ., 9 56.1%
(23/41), P[RS 5 L (P=0.095).

BRI R MR AR TCT 3N T 1106 A9 ™ 51 7
(P=0.018) . #E—2X] T/ K& AT ICT S5 R %47
Logistic 2 R R T, 855 i/ ICT Ry 1 1-E 1 7 14
B T (x*=12.207, P=0.002) ., 4H 1 1 42.9% (15/
35) BEHEAZ ICT, MR 2 Il 43R 455Z 1CT,
2.3 HEFhBER

3R KA 3N < 2H 1 29 I R 441
TN Mo 52 T-N Mo, 1 V40 5351 K 22.5% 11 16.8% , 1
BCE TR PG 2 8 A TIRYT o A2 9 16, I PR30k
T NoM,, 1 V40 N 6% , Bk & JE Z- 2R B 0iR)T o B
4li CCRT 1Y 2 9 &9 %6 37.2% (16/43 ) , CCRT
4 EGFRI %} 54.5% (18/33) . 44H B E &
AYHT R N2 % T EGFRI 5 11 s B 1 48 7™ i
£ AH 2K, {5 Logistic 7 AT 45 R AR BR & 5 O s 5
JIEE 6 7™ H R B AH % (%°=16.334, P=0.332; x*=5.436,
P=0.142),

Cohort-1 Cohort-2

Toxcity P

Go G G Gs G Go G G, Gs Ga
Skin reaction 0 25(714) 9(257) 1(29) 0 1(24) 29(707) 9(22.00 2(4.9) 0 0.787
Xerostomia 0 24 (68.6) 11(31.4) 0 0 3(7.3)  15(36.6) 23(56.1) 0 0 0.095
Mucositis 1(29) 15(429) 17 (48.6) 2(5.7) 0 3(7.3)  20(48.8) 17(41.5) 1(24) 0 0.270
Esophagitis 1(29) 11(314) 17(48.6) 6(17.1) 0 0 7(17.1) 31(75.6) 3(7.3) 0 0.469
*3 MARMBRHTHEBEZIMFARREEEZMFER P
Table 3 Univariate analysis of acute toxicities (P)
Toxicities T staging N staging AJCC staging IMRT technique CRT regimen EGFRI
Skin reaction 0.400 0.900 0.415 0.941 0.489 0.430
Xerostomia 0.085 0.910 0.194 0.018 0.488
Mucositis 0.816 0.024 0.109 0.689 0.238 0.036
Esophagitis 0.812 0.900 0.137 0.664 0.232
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411 0T 3 8] R 5 TR TG 4 GO RO & A
2 o4l 19028 B, 297,39 115,49 1
B, 3~4RINEI KA T TNGNRE . KA 4HIT
N ) B Y 29 U BRRE I R EA T W . 1
1 PR 23 1 T No Mo JR T, Y7 45 TR R A 2 RSO
HOTASHE 1A A R IR T E IR
3 it

Xof Jed ¥ B B T A e AT AR IR M 0 AR YT, R A
IMRT F AR ] AR BRI SRS o 257 5 BT PR 45 XA ]
TR SR B, A GTV B3R & o FI =R AR s, 78
FRUE BED BYRTHE T , 340 GTV SR HOT 7 &, Ji /b ik
JPURB . AEEAT I T 08 MRS 7] 4 %) 184 T 2 448 T
WA B, 552 F <60 Gy 5>60 Gy KityT Y
KA RN I35 R 40%F156% . T T
MR I8 R 9 1 JRCY T 0 ) 0 5 3K 70 Gy, W
A I8 1 4 B kG v ) A 1 R 0 0T A
SN BRI, W d2 CCRT REA A A7 4 S48

L 300 Ao e R 3 CORT 2 B W5 o o il S e e
4o EIE | B B LA B 7 M PR S 25 T30 7 A D AR
RSO o I ARHH 5 S 7, X Je 38 B 300 R 98 1 7 % 40
Ay B CCRT, ¥k H Bl — 2 FE R U7 AN KR
N, A Al A B 55 IA Oy 4 7 B AT A2 R
Huang 26" WF 57 2.7~ CCRT BH A 34 in 2 9% 11 s 2 B 58
13 G0 WA PRI ) A AR M, L 2 R P E AN R
R o Loimu 88 HIFGE R 2 Gy/f (1) 5 B, AN R
SR BN~ 2 O B R A BRI A (H R
24%BEH M T 3K EREER , H 53%M) 5 77 2
FUMR IR 25 . 7E—T0 GTV 5 &0 2.12 Gy/f AT
o AR TETRY T AR H =2 G A A R, L
48% M B E M BI=2 PR R . — I T 34 4
SEE IR0 2.2 Gy/f 1) 3 FISEE, CCRT i)
KA 3 ~ 4G R ME S O FREN . S —Tif
123 ) £ 3 R BIF 5 DA A BB 38 T 32 23 BSR4 211 ~
2.2 Gy/f [y IMRT"™', Miah &8/ T /T AIG RS
5 67.8 Gy/28 £(2.42 Gy/f) 5 63 Gy/28 £(2.25 Gy/f)
PRRF B, 4550 2.42 Gy A 3 R a2 EAR
JINE 5 M A  WZHL 1) 3 A A R 2 2 2R3 531
87.1% 1 58.6% . H: 4k 5 4F iy WA BB g,
2.42 Gy/f t M 3 e 4 R B4 1 6,
2.25 Gyf A LI 30 3 s, RS EINAAS
RSV AT 252, 2.42 Gy/f 4L 1) 5 4F Ry i 45 il 5% | Jah s
Toitk JRAEAF L OS IR R 1 1 T 2.25 Gy/f 4, 5390
75.0% .62.6% .67.6%H171.4%. .

ABIF ST 2H T BAHRE T 30 5] JR) FR e 31 R IR AT
HT B4 6] 25407 A1 (5 EGFRI 145 1, R 47%

BB T 3 ~ A W AMU RO AR KBl 4 B
BT T BEIN G, 0RO AR 3 R B R
07 T H 286 B s 7 s 2R3 A L 43 ) oy 3 A 1 49
ARBFFERILT 2.12 Gy/f 5 2.30 Gy/f W] 5 43 E 4
2, 450 R R 2.30 Gy/t o EFR B R N 2 A
RSN, 3 A MR PRI LR A 3 22 1K T 2.12 Gyt 4
(35 vs. 6451 ,7.3% vs. 17.1%,P=0.469) , 5745
TR, BARTT IR RIS T IREETT CCRT & UL H g™
AR RN, (H 2 5 B WG R R s DA SR TT 7
B MBI T AR S . IO A F O R —
b i AR 7] 2 43 FIREE A9 7 % RTOG 0129 BiF 5% /R
72 Gyl 42 £hdE 73 HIE 70 Gy/35 £ BRI
RS TR RN T T 22 57 et U |
BN AGER 3 FIHE N T 0T R, R IR R I R
%, WORA B T AR T R R 4 B oY
B,

Nutting 55 ' #f 5% & 7~ & WA 98 IMRT #H X} F
2DCRT Jf /0 T =2 % 0 F5E 1 &, 53 518 38% vs.
T4% ., F BT B , HT \RA SaS-IMRT 7EHEIX [}
TEIERE S5 B IE A B AR 7 AR AE 200 HT
FEXT R AL T oAl IMRT £2 R, AHFSE B 45 R IF oK
S R ASA] IMRT $ AR 2556 BT 2 A B RO ™= A 5%
M), BT LA 2w 45 A R st — IR A

H 11 & A A /A6 7 T 28 W T W Y
CCRT, U7 Z i 2 ~ 34 A 9 TCT 7R LA PR 6 7
(R AR S s 2 BRI X Ak O N R
WA —E W, Takacsi—-Nagy 557 i} 58 i FH TPF
T AT 2 FICT J& |, FE1RI2E 34~ JA 153 DDP A ik
7 s SFRUER) CCRT AH HE , ICT ANME R B I AR A 3,
RN T 2 ~ 3K THREM KL 2, Walsh 55 fF
SR, BT R BEG VE 2 A i=3 HER R R
I B 5 5 T [R5 DDP LYY, 435k 25 161 (74% ) Fl
14 41 (42% ) (P=0.014) . AWF5E W7, b IMRT 17
CCRT, 2 A RN FEE R 1~ 29 1 4E 5 10 ICT
FFE Ak Sz PEsZ i R R, (R ARBF5E P47 ICT &
FH U W2 T R4l CCRT &, ICT X 20 11 1-4E 1Y 52 Ml
g it — Mg, [FIB ARG T, 43.4%(33/76) i
H 432 T EGFRUIAYY , 45 5 Wom Stk 11 s 3 s
KRR INEE (P=0.036) ,(HREZHR Ak BRH5%
K3 38

25 LR  IMRT )543 5B DL IMRT H AR 1
25 TR SIS BRI TG HH 52, 69 Gy/30 f,
2.30 Gy/f B FEIRE AR 22 4, (FUE B AN RSO
IT R — 20 SR
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