AR IR 24 23 2017 4E 3 A5 26 %55 3 ] Chin J Radiat Oncol , March 2017, Vol.26,No.3 -+ 255 -

JE v v g &R IMRT 8] 44T G
2P S R R B R G T (R 0 B

FUAH FRH OHREE %Y

362000 %M, 48 2 B A K B RO 5 — B RRA0T A S0 F3575) ;310000 AL,
AL BRI IR EIRAT A AT BT AR E (REE AR

BASAEH . 45 4% Email : chenyy@ zjcc.org.cn

DOI:10.3760/cma.j.issn.1004-4221.2017.03.002

[WZE] BW BT ROR T 4 0 [R5 R 00 ik 101 S MR i 58 3 19 30 o 2 B I R
IR  FH A O I FE R BN H T, Ak X 2015—2016 4F (8] 22 A 411 92 #il 5
HRIE I S IMRT [R]25 4077 /835 R RTOG PP T MU MR IR AT 43, 8 SUTF4r =3
P TURE RS . AR PRBTR, N IMRT 130 R SR BUR #1(1% DVH F 22285 B . Xl fg T
MEEFER AN ERITHRI O, ER SHABREEE 2D BFBERN L LR 21%
(19/92) AR TR D EFE V. 25 A E R A 2 (P=0.017.0.003) . ROC 5 #7 /R
FS RSV, 12 W EE BE S 1 110 s 80 48 1) BB 73, 16% (UM 0. 842, K =% 0. 671) ,ROC 1)
AUC fH 0.753(P=0.001) , Z5i& IR TREA O IR REIE Vo 02 5 EE AR IR AR i TN R R

[ER] SR/ S BT PSR, B DR R, FIEEE TR

ESWH . FKASRREES (81672971)

Dosimetric and clinical factors for predicting acute radiation oral mucositis in locally advanced
nasopharyngeal carcinoma patients treated with intensity-modulated radiotherapy with concurrent
chemotherapy Li Kaixin,Xin Peiling,Chen Yuanyuan,Chen Ming

Department of Radiation Oncology,Affiliated Quanzhou First Hospital of Fujian Medical University , Quanzhou
362000, China ( Li KX, Xin PL) ; Department of Radiation Oncology, Zhejiang Tumor Hospital, Zhejiang
Provincial Key Laboratory of Radiotherapy ,Hangzhou 310000, China ( Chen YY,Chen M)

Corresponding author ; Chen Yuanyuan : Email ; chenyy@ zjcc.org.cn

[ Abstract] Objective To prospectively determine the dosimetric and clinical factors for predicting
the risk of acute radiation oral mucositis ( ROM) in patients receiving intensity-modulated radiotherapy
(IMRT) with concurrent chemotherapy for local advanced nasopharyngeal carcinoma. Methods Ninety-two
patients who were treated with IMRT with concurrent chemotherapy from 2015 to 2016 for local advanced
nasopharyngeal carcinoma were included in this study, and their acute ROM was scored according to the
RTOG criteria. Grade =3 ROM was used as a surrogate marker for severe mucositis, which was defined as a
toxicity endpoint. The clinical data were reviewed, and the dose-volume histograms (DVHs) of the patients
were exported from the IMRT planning system. Optimal thresholds for predicting the incidence of severe ROM
were evaluated by the area under the receiver operating characteristic (ROC) curve (AUC). Results The
incidence of severe ROM was 21% (19/92). Weight loss and V, of the oral mucosa were determined as the
independent predictors for severe ROM (P=0.017 and 0. 003, respectively). The optimal cut-off point and
AUC of V,; of the oral mucosa as a predictor for severe ROM were 73. 16% ( 0. 842 sensitivity and 0. 671
specificity) and 0. 753(P=0.001) , respectively. Conclusion Weight loss and V,; of the oral mucosa are
predictors for severe ROM.

[ Key words]  Nasopharyngeal neoplasms/chemoradiotherapy; Radiotherapy, intensity modulated ;

Radiation oral mucositis; Dose volume histogram

Fund program : National Natural Science Foundation of China (81672971)

TR 7R AT B M S R 1 VAT O R BRI R RN 23.3% ~36. 2% L ABFSEI H
WG A R SRR (=3 GO HUPE D AR BRSO ST 4 RO T R R



.« 256 - BT R 24 2 2017 4E 3 H 5 26 %55 3 ] Chin ] Radiat Oncol , March 2017, Vol.26,No.3

HU S MR B ) R B PR AR G IR 2R, SR &
T ICSRPE 10 Js  EE AR ) T PR 2%
MRl A*

LAZHANHEBR AR o . AL bR iE A 4 812412
(%) 598 | UICC 2010 43324 T, N M, 3 T N, M,
W] AFEWy =18 % \ECOG PS 430~ 1 43 B 86 KT
B IIREIEH . HERRARIE N REAE (5 4E ) sl R A 3
L e TR o B, AR X SE BRI, 2015 4E12 H &2
2016 45 A 7R WA e B2 B A i 2 19 92 1] 18
BN, PRI 52 % (27~70 %), B I R4
fEWLZE 1, IRY7 AR A A 5 AR R A | N BE T s B
W12 S MR RE S CT Ko 354 LA HE bR 3 b
R,

287 A R B AR E S SR T R
SLBUR PIBIEEE . TIRIT RN EAT CT-sim $94
3.0 mm JZJR, [ AT#PKIG SR XS I, CT 5 MRI &
RUCHED, DR A7 CHLIX S OAR ., T FH R #oR
A Raystation V3. 0 ( RaySearch Laboratories AB,
Stockholm , Sweden ) TPS il &£ IMRT %], GTV,, Fl
FHAE R L 45 GTV o LR CT Fl MR 3 [F] 4317 J5 9
AT ULIIEE . GTV AN 0.5 em i1 5 40 45 £ 0 5 15
FE SN CTV,, CTV, € Xh CTV, #M7 0.5 cm S 57
IFALAE S J5 38 | L ASE 0 BRSBTS I
TS R I AR S A3 SUME RN AR, I b XU HE R
TP O 5 38 DX (MR i R M 5 0k L &, TT— V4 350

EEIRX) Wi 1 A Bk e gk T Xk e R0
FEE LT HBAEEFE CTV, N, PTVnx PTVnd,
PTV, PTV, AyAbJ7 5443 51 9 7040 68806400
5440 cGy, 143 32 ¥k, OAR & BR#| MR #i RTOG
0225 J5 251 B R R A] fig ik B Fr 2R 38 AR MK
T A SR i R 3 R 54 Gy, H R
B SBUEOCTY | BB 52 1 60, 65, 65.45 Gy,
XU R S09% AFBUE A BR £ 43 310 30 Gy, PIH-E
i IR ER AR A 0 B BR 54 5 R 50,359 .45
Gy, UUTEIL Varian Unique FLZENNHERY 6 MV X 2k
WS 7 AN EP RSP SR S , Foyy A h R)— oy 15
Vi) i R R SRR, 0T R D) — R AR REOT R
URREATAA N . 0 28 M 9 AR B Sun 2517 19 215
AT . RS R B FUR, BT S
RPN TR S TR il T Y& = AN T
BGRB8 1 E R R DVH
KT 5T

3ALSTY BT B E T 0—4 AN R 51k
¥7 . WHIEE T 1—3 FME ST, T T R
5. (D) W4 75 mg/m*55 1 K B3 i 1K (2) 453k
5175 mg/m 5 1 K AR 3 R 1R (3) REIBEE AUC
=5, K% SX(ERH{%%z Cer+25) mg 1K, M3
JE TR, SR E A%< 3000/ mm’ B i /N T
$<75000/mm’* , W] FE 3R Ak 7 B i), 5 245 0k AR TT
HEIMBWKEER . #5835 R Z Je 22k bt

R 92 )Ry H I ) M o S8 19— MBI PR BORE B M5 U S 1 R AR A AH G [ 1 ( %) ]

WH 0~2%% 34 PE || TiH 0~2%% 34 P || WiH 0~2%% 34 P
P 51 N, # 21(81) 5(19) 40 3(100) 0

" 51(76) 16(24) 0.21 N, 43(78) 12(22) R wagrki ]

Z 22(88) 3(12) N, 1 8(80) 2(20) 14 15(75) 5(25) 0.587
AR UICC2010 433 24 58(81) 14(19)

<60 % 55(81) 13(19) 0.541 m 47(84) 9(16) 0.31 || JeZERmpd

=60 % 18(75) 6(25) IV, 18(69) 8(31) H 8(62) 5(39) 0.087
W IR I V¥ 8(80) 2(20) ¥ 65(82) 14(18)

f 6(86) 1(14) 0.665 || T, XIS} TR

pn 67(79) 18(21) H 25(78) 7(22) 0.832 i 34(74) 12(26) 0.198
TR ¥ 48(80) 12(20) I 39(85) 7(15)

A 47(78) 13(22) 0.742 || F5ALIT R HA#FE-11

¥ 26(81) 6(19) 01~ 1(50) 1(50) 0.183 H 24(73) 9(27) 0.241
T 4 14 0 1(100) I 49(83) 10(17)

T, #1 4(67) 2(33) 0.394 24 24(82) 5(18) B RARTT

T, 9 11(79) 3(21) 34 49(81) 11(19) H 51(79) 14(22) 0.745

T; 9 38(86) 6(14) 44~ 1(50) 1(50) I 22(82) 5(19)

T, ¥ 20(71) 8(29) [ A ST T % (NG
N 434 4 35(85) 6(15) 0.235 <5% 46(89) 6(12) 0.014

N, ¥ 1(100) 0 0.952 Z5i55A 35(73) 13(27) =5% 27(68) 13(33)




AR IR 24 23 2017 4E 3 A5 26 %55 3 ] Chin J Radiat Oncol , March 2017, Vol.26,No.3 - 257 -

iR

4. LAl 4 PR B3 9 e - B R B AR IO
BT A TR K0T 45 5 R A T 101 s il 4P 2 A
FEE IR R AR FE B O T4 I8 il 2F ik
FI4E) 343 o IR 7 4 B 45 7 B KR 4T
TR B A 11 A g i e R
RIBHTEIRIT

5. 2R EE R R VPN . R R i 2k
TS B IR 98 K Fl RTOG/EORTC 2 i 4405
SYPATESATHTREYE R S35 . 78 IMRT JR97 HA ],
RERITHA TR 1 B A, IURR91 A8 RO
RV 0 B e 3 i AT 53 =3 U
Fs BB A SC Ry A M B TR T RS A 4%

6.5t11 7% . )\ RayStation v3. 0 TPS H1 5 DVH
Bl HT B 0~70 Gy & 5 Gy XIH4%%Z 1%
IR, H25Z xGy )4 JRG Y IS B AR B e )
H Vx, [AIESR F R 2 BR PTV #5332 2 BRI
D oan A1 D e WA B L5 A 11 s 8 MRS RRL 22 R HE AL
K SPSS 17. 0 #Fii it Fisher's X* K56 /M 451l
PRAT 2878 o 5 PO PE O s BB R A O R X o
IR B s R AR AR 1) 30 AR R S kA
SEREAS ¢ R, XA 25 R I S G T 5
2 Logistic 1M1= 534, 0 36 4 200k H BE R %G
AR PSR DGR 2R . XS AHOC B &R 34 T ROC i
AT A5 S S E RO R A 1 T
H, P<0.05 NEFAZIEE L,

& R

LT BB e R 58 ey, Horb =3 etk
1 B B8 M & A2 R 20.7% (19/92) . 0 4% 5 14
(5.4%) ,1 9% 27 11 (29.3%) ,2 2% 41 1] (44.6%) , A
B4 Gomm, XFF I 3 gt s Ak R
H G AR B T R T DY 7R SR LA S SR
FEAP R B Al b A TP | 1k SRR IR IT IS
YIREARUEFE A 58 BOROTT . 4 2H HR 3 TG s BT 3R
ML, SEHAXIEREZ ST NER 1 s, BT
IRTERRELASN, BT A R R 28 44 5 S 11 s A
RICWEFVEAAL,

2 AR T BRSPS O s BT BR PTV
A3 H AL AR FR 2 51 R 150,40 em® (115.11~210. 17
em®) Fl 146. 02 em®(112.39~205. 86 c¢m’ ), X F I
FEE R RANIR PTV #4355 B O P 10 s B i ok
(B BEST- 29500 0 3697 <Gy, 17 2 9% LA TR ik
J R0 48 S0 R R T X ) 1l 3524 Gy (P=

0.005) , AMA RS BRAAFR S O R B B0 BR PTV
P AR FEL Y LU A 55 005 P 0 s 28 68 4R I = A G
(P=0.026), V,;—V 5 50 1R ZE AR 2%
AHOG, PEDLEE 2 P11 S s o B IO v I e
K5 2 U U D EFE R A 10~60 Gy Z[H]
5 Gy [H]R i1 32 SR BIE O , =3 Gt itk H
s IR S5 E 1 32 BRI > 0—2 Gl i v 101 i 8%
R B

R 2 92l Jmy AR I o fig B R R RS AL
55 2T I BRI AR AH DG

S5 i3 E¥IE S bR PE

V(%) 0~2 % 99.91 0.33 0.902
=34 99.92 0.13

V(%) 0~2% 99.78 0.43 0.038
=34 99.91 0.15

Vis(%) 0~2 % 98.43 2.00 0.000
=34 99.54 0.48

Voo (%) 0~2 % 94.03 4.09 0.001
=3 K 96.48 2.12

Vy5(%) 0~2% 84.70 6.77 0.008
=34 89.25 5.1

V(%) 0~2 % 70.75 9.77 0.014
=34 76.73 6.90

Vis(%) 0~2 % 51.54 11.36 0.008
=34 59.31 9.90

V(%) 0~2 % 31.55 9.75 0.013
=34 37.99 10.40

Vys(%) 0~2 % 19.27 7.23 0.021
=34 23.75 8.14

Vso(%) 0~2 % 11.36 5.08 0.021
=34 14.5 5.52

Vss(%) 0~2 % 5.92 3.30 0.017
=34 8.00 3.58

Vo (%) 0~2 %% 2.65 1.93 0.009
=34 4.05 2.43

Ves(%) 0~2 % 1.02 1.06 0.06
=35 1.58 1.49

Voo (%) 0~2 %% 0.27 0.46 0.679
=34 0.32 0.51

OMM D0 ( cGy) 0~2%% 3 524.0 246.5 0.005
=34 3 697.0 184.5

OMM Dy (cGy) 0~2%% 6 618.0 293.0 0.957
=34 6613.0 349.8

OMM 5 OM AFULME 0~2 0.97 0.03 0.026
=34 0.95 0.03

. OMM ; LB FERSFTG: PTV #8743, OM .« B A 118 st

35T B Giil 2k 22 R I S BGIEAT Logistic
WA HTE , RA R R BRI v, e et
JEE O 10 s BB AR R S A DG R (R 3) AT
FHEFEIE V,, B ROC <R (I 2) , i<k T i AL



- 258 - BT R 24 2 2017 4E 3 H 5 26 %55 3 ] Chin ] Radiat Oncol , March 2017, Vol.26,No.3

0.753(P=0.001) , =3 ZLBCEF 1 1 FERR A 08
18K 73. 16% (UM 0. 842 4 54 0. 671) , HAIA
& Logistic 115347 5 7 B B SR 14 11 280 AR
R T B fa K R (P=0.018, HR= 3.691,
95% CIM 1.256~10.845) , i I B 5 V,,>73% |
Shy EERE TSR M IR R R 8 1 f I RV R (P = 0. 001,
HR=10.240,95% CI}32.723~38.505)

100 4——
- 0—2% (7341)
80— — 3HPLLE (190))
=
;2 60—
e
=
40+
e
20—
0

| T T T T T T I | .I
10 15 20 25 30 35 40 45 50 55 60
ZHEAE (Gy)

B 1 92 R S 5 e R 0—2 U P D E R R R E S
=3 GRS I B £ 2 ] T A R e A B L

1.0 4

0.8 1
i 067 j
#

M (.4 — ‘Jj

0.0 T T T T T
0.0 02 0.4 0.6 0.8 1.0
1- BRE
2 92 {5l JB s g ) B MR g £V 5 18 W R O O B T Y
ROC £k

R3S 10T R R S T PR 2
Logistic [7[I3 5311

WH Bfi SEfH PfH HR(95% CI)
Vi 0.105  0.036  0.003 1.111(1.036~1.192)
NG 1.414  0.593  0.017 4.113(1.285~13.160)
Vi - - 0.864 -

Vis - - 0.162 -

Vi - - 0.833 -

Vs - - 0.368 -

Vis - - 0.788 -

Vi - - 0.55 -

Vis - - 0.959 -

Vso - - 0.971 -

Vss - - 0.869 -

Veo - - 0.387 -

Dmean - - 0.434 -

R{H - - 0.710 -

TE : Dinean : FTHEFEBHNER PTV AT P55 R (8, (O
FENER PTV #6435 8K O R AR U (E

o

OS2 B 4 2 Sk 2 Ao IR ST T H A ALY
FERAE , 5N 5 AH I B R UAELEE 1T RSP A7 i [
M E B DA R Ak & IR HOR [ S M B
AT T BRI 14 v B S T 5 1 5 9 4 o
SR BEAEAE R, UM R R AR A B 16 X
PP T R A B

H A 278 B RO 10 28 5 4% Bl 7 J T 1
SCHRIEFT T 28R R R g b Stk £ T
AR 1 B G A PRAE R (R AT SR B G
BIE LA AP OEIRYT LS AYT . T
TRITAS AT LT A S s A 1) 7 B A 3
S, T R R A VR, B g
(1) i 1T B A A X PN o 1) 351 o 43 A S 4T
E R 2R 7 e RS D T T R AT O 1 M
JREAS () = R X S IMRT 25 iy 7 3 i A 797 B i
S R AR L 2 —

TE Sanguineti SV R pF g % S ) LA O s
BE MBI SAEE PTV A1 1 R b M550 R 1)
IMRT 3151, RIS ARG 3 AN BB, X
BRI DVH SR 475087, & B AE 751 o B 7
IMRT 5% BT TR EE 235 ok 5 22 1) 86 77 e 2
# . T— EAE R, 7R AR 5] BB E A5 44 7
O RTEE R, IMRT e # BB T e R
F XK 2 30% i, X HEn S8 G H AR
Lt IMRT AJDACRIFFGIE, 3T 10 452K, fli2e G 1E & &
2T T 1 B B AR () B2 R T
PR BT HE AR | 2) 1 5 s PN AR DL Al
BRI, Frisst BAREIR L —EL.,

S IMRT R85 A 1 B 38 TP 1 8 X551 2 4 A
i) FE A URRES B 2 B RS AL F PTV Y5 S IR
3 RS B AT 25 32 3] v 700 o 11 JRUSE 3 2 5 i 2] W
TR 1 s AR 1) B R B ARBIESR ALY
X G2 Ay Jry S G 10 S MR g | 55 0 A T e L, L
Jos R REAE 232 70 3 R B ) TR B 1E NPTV 3 1] 1) 356
Ay FE /DRI O I 28 R ) - BV G AR
IFHIRERL . RTOG 1143 Fl CTCAE 7 B 988 2% I R 3%
B 2% T TR R D IS B R 43 2%, CTCAE
F14) P 2% P 280 M55 200 3 LR 7% NIRRT i bR P S, 17 7 A
DRI X ] sttt 52 MR 248 RT3 49 1 5 e, 785 6 % W 46 )L
TR AT R SR I 7 . RTOG P43
4 3¢ BRI e R AG 18, FH T PPN S 101
B 5 4y O 0 Ry W, S i B O R AF 5 R
RTOG PR P T, 58 K i UL 2] 11 s 35 i



e A

A7 2017 4E 3 HE5 26 %55 3 Chin J Radiat Oncol ,March 2017, Vol.26,No.3 - 259 -

RARIITHERRIC SFPIR AR, B IS4 1 i PR 5% ko
JE LIS NAE IR

ARWPFEEGE b e, W (SRR G ) |
BEIRI A RHB o 4 1 A7 B EA YT K
FHELSRH 91 ] A8 D A T 1 s 8 B 08 Tl [ 2R AR
JEE A TR O 10 S R TR 8 T A R 2 T T 22
S BT A ( A B R AR 7T ) AR YT Rt (4N & 4ENR
FIEAFR-11) 19 I HAE PRI 2 22 (8]t T8 22 531 5 1 AR
TREAEWI2H Z 8] 22 A Ge it 5 3 X, [ i R R
Logistic ] U543 Bt Sk 7 2 R S A 1 1 I % S
RE TR GRS I Z . — e X 2 433 1] S 1A i A8
B AR [l B 50 3 W k7 0 Al A B 2R > 5%
ARG HZE, B 1k sl o7 B ERA RN
R MR LR AR T M E B A G AR
SYHTREOR B TR R I R AR R T I 2
AHSE, PRI - 00 = 3 SRk S P 0 2 AR 1) 741
WHESHRARIU RS, RS BT
VAR T 285 PSP AL L 701 2 23 552 B8 DX 4 A 1Y)
SRR, AR IBUR 11 s B R 25 PTV 364019
D pean P Do AT SARGE T 73 A7, (HBF 58 i R AR
BT IR 25 PTV #8405 SR 11 s 2 AR R L
(R VPAR S 30 i XA 2, e 3 53 A Wik /s o B2 TS
PRI 58 SRR D pgan V(0 SEUH K

Logistic MIHAMHTIG , =3 el 8 1 s 26 i R
R 7 A O R 28 A R B R R AR Vg0 3
BT s AR T R =5% , KA =3 Q3R s R
REYSERH N 4 45 (P=0.017) 5 FERGE V>
T3% , KM =3 Gl sh 1 0I5
i 10 £% (P=0.001), A% T H Al AF # 59 o
FEU RAIF Y 45 R B L A T R (HR AR A
RETRITE R BRAR (B ) 1 s B S PTV /0
B ) WIFEN R A G R E (=3 Bt v 2
JER S UG AHOC) , iS5 Rl s H, i T [
AARYT S I O RS b AR Y P AR A
SRl iE T HAli T s O

LI NTEMINEE N S NI YN 7N SIS i)
P RFEAR MG R BEHL B, B AE IMRT 697
I ERRS A R T — 2D I RIS IESE

ABIETE B UUESE T Jay S MG S50 S WA P A 5 T 7 [
AT B R E T RS DR OC R . K
T RN TR Vo SR H R AR A T R 3R

& % x #t

[1] Wu F,Wang RS, Lu HM, et al. Concurrent chemoradiotherapy in

locoregionally advanced nasopharyngeal —carcinoma; treatment

(2]

[3]

[4]

[5]

(6]

[8]

[9]

[10]

[11]

[14]

[15]

outcomes of a prospective, multicentric clinical study [J].
Radiother Oncol ,2014,112( 1) :106-111.DOI; 10.1016/].radonc.
2014.05.005.

Tan T,Lim WT,Fong KW, et al. Concurrent chemo-radiation with
or without induction gemcitabine, carboplatin, and paclitaxel; a
randomized , phase 2/3 trial in locally advanced nasopharyngeal
carcinoma [ J].Int J Radiat Oncol Biol Phys,2015,91(5):952-
960.D0I:10.1016/].ijrobp.2015.01.002.

Guan X, Zhu G, Wang X. Induction chemotherapy with docetaxel
and nedaplatin followed by concurrent IMRT and nedaplatin for
locally advanced nasopharyngeal carcinoma [ J].Int J Radiat Oncol
Biol Phys,2014,90( 1S) :S525-S526.D01:10.1016/].1jrobp.2014.
05.1606.

Ma F, Jin F, Jin F. Efficacy and factor affecting outcome of
induction chemotherapy combined concurrent chemoradiation
therapy in 263 patients with locally advanced nasopharyngeal
carcinoma [ J].Int J Radiat Oncol Biol Phys,2014,90( 1S) :S524.
DOI:10.1016/j.1jrobp.2014.05.1601.

Lee N, Harris J, Garden AS, et al. Intensity-modulated radiation
therapy with or without chemotherapy for nasopharyngeal
carcinoma ; radiation therapy oncology group phase Il trail 0225
[J].J Clin Oncol,2009,27(22) :3684-3690.DOI: 10.1200/JCO.
2008.19.9109.

Sun Y, Yu XL, Luo W, et al. Recommendation for a contouring
method and atlas of organs at risk in nasopharyngeal carcinoma
patients receiving intensity-modulated radiotherapy [ J]. Radiother
Oncol ,2014,110(3) : 390-397. DOI; 10. 1016/j. radonc. 2013. 10.
035.

Liu ZG, Zhao Y, Tang J, et al. Nimotuzumab combined with
concurrent chemoradiotherapy in locally advanced nasopharyngeal
carcinoma:a retrospective analysis [ J].Oncotarget,2016,7(17) .
24429-24435.DOI ; 10.18632/oncotarget.8225.

Li CJ,Wang SZ,Wang SY ,et al. Assessment of the effect of local
application of amifostine on acute radiation-induced oral mucositis
in guinea pigs [ J].J Radiat Res,2014,55(5) :847-854.DOI: 10.
1093/jrr/rru024.

Wu SX, Cui TT, Zhao C, et al. A prospective, randomized , multi-
center trial to investigate Actovegin in prevention and treatment of
caused by chemoradiotherapy  for
nasopharyngeal carcinoma [ J]. Radiother Oncol, 2010,97 (1)
113-118.DOI:10.1016/j.radonc.2010.08.003.

Antin JH,Lee SJ,Neuberg D, et al. A phase | /1 double-blind,

placebo-controlled study of recombinant human interleukin-11 for

acute oral  mucositis

mucositis and acute GVHD prevention in allogeneic stem cell
transplantation [ J].Bone Marrow Transplant,2002,29(5) ;373-
377.D0I.:10.1038/sj.bmt.1703394.

Mallick S,Benson R,Rath GK.Radiation induced oral mucositis:a
review of current literature on prevention and management [ J].Eur
Arch Otorhinolaryngol,2016,273 (9) : 2285-2293. DOI: 10. 1007/
500405-015-3694-6.

Moslemi D, Nokhandani AM, Otaghsaraei MT et al. Management of
chemo/radiation-induced oral mucositis in patients with head and
neck cancer; a review of the current literature [J]. Radiother
Oncol ,2016,120( 1) :13-20.DOI:10.1016/j.radonc.2016.04.001.
Peterson DE, Boers-Doets CB, Bensadoun RJ, et al. Management of
oral and gastrointestinal mucosal injury; ESMO Clinical Practice
Guidelines for diagnosis , treatment , and follow-up [ J].Ann Oncol ,
2015,26 Suppl 5:v139-151.DOI;10.1093/annonc/mdv202.
Sanguineti G, Endres EJ, Gunn BG, et al. Is there a “ mucosa-
sparing” benefit of IMRT for head-and-neck cancer? [J].Int ]
Radiat Oncol Biol Phys, 2006, 66 (3) :931-938.DOI: 10.1016/].
ijrobp.2006.05.060.

Narayan S,Lehmann J, Coleman MA , et al. Prospective evaluation
to establish a dose response for clinical oral mucositis in patients

undergoing head-and-neck conformal radiotherapy [ J].Int J Radiat



+ 260 - BT R 24 2 2017 4E 3 H 5 26 %55 3 ] Chin ] Radiat Oncol , March 2017, Vol.26,No.3

Oncol Biol Phys,2008,72(3) :756-762.e4.D01:10.1016/].ijrobp. 1016/j.radonc.2010.08.013.
2008.01.060. [20] Sanguineti G, Gunn GB, Parker BC, et al. Weekly dose-volume

[16] Wang ZH,Zhang SZ,Zhang ZY , et al. Protecting the oral mucosa parameters of mucosa and constrictor muscles predict the use of
in patients with oral tongue squamous cell carcinoma treated percutaneous endoscopic gastrostomy during exclusive intensity-
postoperatively with intensity-modulated radiotherapy : a randomized modulated radiotherapy for oropharyngeal cancer [J].Int J Radiat
study [ J].Laryngoscope, 2012, 122 (2) ;291-298. DOI; 10. 1002/ Oncol Biol Phys,2011,79(1) :52-59.DOI:10.1016/].1jrobp.2009.
lary.22434. 10.057.

[17] Musha A,Shimada H,Shirai K, et al. Prediction of acute radiation [21] Xu T, Liu Y, Dou S, et al. Weekly cetuximab concurrent with
mucositis using an oral mucosal dose surface model in carbon ion IMRT aggravated radiation-induced oral mucositis in locally
radiotherapy for head and neck tumors [J].PLoS One, 2015, 10 advanced nasopharyngeal carcinoma;results of a randomized phase
(10) :€0141734.DOI: 10.1371/journal. pone.0141734. Il study [J].Oral Oncol,2015,51(9) ;:875-879.DOI; 10.1016/].

[ 18] Mazzola R, Ricchetti F, Fersino S, et al. Predictors of mucositis in oraloncology.2015.06.008.
oropharyngeal and oral cavity cancer in patients treated with [22] Shen LJ,Chen C,Li BF, et al. High weight loss during radiation
volumetric modulated radiation treatment: a dose-volume analysis treatment changes the prognosis in under-/normal weight
[J].Head Neck,2016,38(S1) : E815-819.DOI.:10.1002/hed.24106. nasopharyngeal carcinoma patients for the worse; a retrospective

[19] Bhide SA,Gulliford S,Fowler J, et al. Characteristics of response of analysis of 2433 cases [ J].PLoS One,2013,8(7) :e68660.DOL.
oral and pharyngeal mucosa in patients receiving chemo-IMRT for 10.1371/journal. pone.0068660.

head and neck cancer using hypofractionated accelerated

radiotherapy [ J7.Radiother Oncol,2010,97 (1) : 86-91. DOI: 10. (ki H $91:2016-07-22)

(AT S MIEF 5 K) BB T AR &
ki

X/ (iR N Eibi

St sh b E Ik CR BTl B v b R T A S R TIUAE 2017 4F 1) Hh ik 8 A oY SR

F [ 9 B R B 3R 97 8 /E 41 ( China Lymphoma Radiation Oncology Group, CLROG ) 3% [E [ Jk [ J82 Jist 5 i 988 #iF 5% 41
(International Lymphoma Radiation Oncology Group,ILROG) Z 4G, RFE T v A8 B2 2 2 T 5 PR 1R 97 24 43 4% ( China Society for
Radiation Oncology,CSTRO) , i CSTRO i EALZ: 513 ILROG # ZZ=MEME 4% Kt , 133 i A2 B 22 25 S RE AN [ 9 AR 229k P98 i
IR RN, AR, CLROG R HHE o [k R A T AR S 2 F AT R iR 2 2 0 SRS,

(AT IR 2 20 ) B vh AR BE 22 2 0 R B NSO IR 1A 97 28 2 AR T, — BRI TR 22 B B A B R 22 4
AAF LR AR DI T O CIT) o IBBAs 0 % 5R [R) TE AR AR Fiy , 12 328 [ PR OAR LR 57 M SR A, 38 i 7 2 B R ik L2 88
BT LA





