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Abstract: [ Purpose ] To investigate the dosimetric advantages of protecting swallowing structures
of nasopharyngeal carcinoma(NPC) in intensity-modulated radiotherapy(IMRT). [Methods] A total
of 90 diagnosed as T, 4N, sM, NPC patients were randomized devided into 3 groups,including
regular IMRT (rIMRT), swallow-protect IMRT (pIMRT) and 2D radiotherapy (2D-RT),each had 30
cases patients treated with pIMRT were paid extra attention to swallowing structures,such as pha-
ryngeal constrictors (PC),glottic and supraglottic larynx (GSL) and esophagus (Esoph),which were
defined additionally and the dose were alsoto be considered during optimization. Differences of
dose distribution and corresponding swallowing injury were compared. [Results] In comparison to
2D-RT and rIMRT,pIMRT provided improvements in PC dosimetric parameters (P<0.05),whose
Dians Vaos Vo, Vo in pIMRT were 4743.77 £261.50c¢Gy, 10.05% +3.59% ,4.05% +2.49% ,1.60% +
1.45% ,respectively. Similarly,the D, Vo, Vso, Vo of GSL in pIMRT were 3643.58+1822.48¢Gy,
6.37%+5.35% ,0.45%+0.77% ,0.02%+0.07% ,respectively ,which were better than 2D-RT and rIM-
RT(P<0.05). But in terms of Esoph sparing,no advantage was observed in IMRT(P<0.05). For the
swallowing injury,there was least moderate and severe damage in pIMRT,the less was rIMRT,
mostly 2D-IMRT group appeared moderate and severe damage. [Conclusion] pIMRT could
achieve better swallowing structures protection,which will provide a strong research basis for the
correlation between the dose of swallowing structures and the incidence of dysphagia.

Key words:intensity-modulated radiotherapy ; nasopharyngeal neoplasms;swallowing structure;
dosimetric

BRI AR N S R 9 E 2R 70T, fRGERy W R R E RORE O IE R UL AT AR iR T I
WA B 4:2015-06-29; 5 151 B 4 :2015-08-19 STEFPY, PR S S 27 AR AE . 45l
ESTH - REHAEZAMRAQ011-CX-15 ); REH EF IR Ji% 5 I6 J7 (intensity-modulated radiotherapy , IMRT) 4%

3 (2014-CXB-5) . N N N = 5 x
BiIEE . A E 3, E-mail :xly6208@sina.com 7" ;FH X‘—J- 3:45 éJZ:L Eg ,_r;-;, %JIHJ ﬁi ﬁﬁ*ﬁ fflj = '_%L’ J: E/‘J 'fjl: % N }/TEIIE

‘4’ @ W ﬁ 2016 jf‘ g 25 )& % 4 #  China Cancer,2016,Vol.25,No.4 ‘lll} %




g e o R B0 TR I e b TS K AR (OAR) FLIE
WAL, kTS BE T T LB — L
HARR B SR o AR BT i i AL 4 I e A
FUF MR P 0 | o 0 RDME B A I R,k 2 8%
BV DIRE T Rl gk R R R I AT
w®Y, T HEARZ LT NS, m
Xt A A PR XE R TR 45 4 ) 47 ] A v G4
U AT W LA G RIAYT | B D7 A4 B X fR 4
AP 8 9 AR IR DD REHEAT R . AR SCIR AE MG i 27
EARVEARAT W] IMRT £ AR 7 — 25 O 4 M s i 2
(A7 A T BE .

1 #ZBE5TZX
L1 R

2011 4 9 J1 % 2012 4F 12 J] W [] % 22 A 21 90
BiB)2 G W iR S8, b T3 1k 68 1), &

OMu,, FH40) SR B DX Ab 75 5] B 4. 58 95% IR R, I
JE RS GTV 4k J5 7 1 53 5 A 6975~7095Gy/31~
33 Al 6665~6820Gy/31~33 UK ;CTV i By X 3 4b 7
F 4R 5445~5580Gy/31~33 K, & K#i B IR MRy
RFE (D) <5Gy, BHHEM AT E (D) <
40Gy , i+ ) B KR (D, ) < 60Gy , B AR 32 I8 30Gy
AR TR SRR 43 L (V) <50% ., B T4« 2%
PR H AR S oIMRT 1580 — 2, 34 7 X6 7 0 45
A4 39) 2 BRI ~F- X 50) 1 BRI AE S0Gy AT, C 4R
WM X E IR, SPERAE R 6MV X 514k,
R L4 R ] OMeV HLF SR BEAT AN, T HURA
o B P DR AP B 0 DD 2R B BRGT & AH IXOR A K
A E AR R L, ARASEAD AT W 5 4 1) £
1
1.3 T it RIE

3 3 59 2 R R L T (DVHD) A 43 A o EA

Table 1 Clinical features of 90 cases with NPC

fIMRT pIMRT 2D-RT ¢ P

‘lﬁ 22 @U . ':F'Tjﬁgﬁ/:} 47.5 5 (15~75 5 ) Factors
(Table 1), ABEFRHE: DA HIZWIHI  Gender
WL O S 2008 s islw  Male
W NoMos VAT ST B g T
HRMEML, R BUE I E B s

5, 7E KfL 42 Brilliance Bigbore CT (3 >45
B RANE A F) T S B B R R

T stage

24 21 23

0.842 0.656
6 9 7

13 ? 1 1.944 0.378
17 21 16 ’

1% 3mm, 5% i %8 1 2k AR o (I ? Z : :

BHAAE), MBOTR 1 & REENS o 10 1o 16220951

WX R B R AR GG 8 11 8

¥4 . W 45 WL(PC) 75 4 A ] 0Bk (GSL), N stage

£ 3 (Esoph)., 11:110 ; 2 2

1.2 At Rgit Nl 4 13 o 6248 039
00 I B R HBEALAY R 3 N, s 1,

A 4R H HJE SRR ((IMRT) ;B Clinical stage

2 SR FH A 4 7 R 425 11 91 3 31 ) (pIML- ﬁ g g

RT);C 4% FH 45 LS 6 97 114 " 5 1 gy 4950 0550

(2D-RT) ., A g it . 76 35 B A 2 A Va 12 15

RO T 31K &2 48 Pinnacle V9.2 1% i Pathological types

7 WPIEO S O BES L ArI 2100, UKD 26 26 27

2600 00 S0 0013075 7 (R s e

A, SRRy OMV X B E, R Ghemotherapy

DEMPO itk 77 X, FE % H A KT 70, Yes 25 26 2o a0

/N TR AN 9em?, f /1 BF BEECH No

310

%@ R 2016 % % 25 A% 48 China Cancer,2016,Vol.25No.4



TR ZE R ) 32 5, PEAG S B IR B 6 S A /0
72 5143 (ICRU) 83 54 @1, 43 5l 3B PC \GSL
F1 Esoph #9F- 24155 & (Dyean) « Vaor Vso. Veoo
1.4 IEERIEMIERR

IRIT 4 G X RE BT 2~3 4F B UTR 100% .
KRR =8,2 FN A3 A EA 1IK,2
EJER 6 MHEZ 1 IR, E AT S | S0 A XL
8 MRI.B 48 M R 45, 7 WA Ty 6E K DR 245 4
BIERY . BB PR S B RAAL R B =R
B R U 43 AT IE ML X 2B L SR —
EYFEE L O W B = AR S AR LT (R
. (DTE F 2 BLTCTE R @ i 2 118U
Qi ARV FIE SR, @&, &RiGsh2
B ; )il 3k W 5 AN i, B ) 428 5 (@ o £ 38 A 11 4k
PR 36 NI H A B+ B - A —
UK A 45 5 Sk BRI BV Rk AF e B IR D RE RS . 46
VT BH A O T A7 7% A B 15 A 8 o ). TE PR R Ry
M (=) BN 14~24; P E N 34+~4+; HEN
S5+~6+, BB LERH 2 &L ER SR E S TR
FAT A AT,
1.5 St

Bl & axs KR R H SPSS 16.0 #4-%t
ZRGHEAT I R Jr 22500, JF R /N W 3 22 ik
LSD ¥ T N 7t o e PRI 177 45 2R 1 1+ 500 ki
FH @ K3, v i R S B e o 25 1R IR
K, SE 998k — 4 H R H Kruskal-Wallis £ 55
2L 1) 9 9 EE 3R FH Mann—Whitney 255, P<0.05 4
ZRAGIT¥E XL,

2 & R

21 BHEAESHEMFNEEREFTE LR

A2 (] — 191 £, DR e 5 B /KO- 1 R I
T HEAT 300 o0 A ) A, S5 SR W O T R
#H 5000c¢Gy 1 4000cGy [ 18 5375 BBl B 5 K F IM-
RT 140, IMRT PSR, LU ARl 5 £
o RIFEIHEER) (PC AT GSL) 32 2 fe I (Figure 1.2)
22 FEEXERSHLEER

IMRT 13 76 A5 [F] B2 B 1 B AIK T PC AT GSL 1)
Z MR Hodh B 41 (pIMRT) %19 PC #1 GSF 1
Dy Vao Vo Fl Vo 59 B3 5 A1 T oIMRT 314 A1 2D-
RT 1% (P<0.05) . SR 100X T8 1 % &, 5 BT
T % IMRT X044 L% (P<0.05) (Table 2) .
23 EFWEINEEBRGER

HOIT G LA R ) RE SR R R AR R 46.7%
(42/90), Hrp pIMRT 4 B 1 7% B 8% fIMRT 41k
Z,2D-RT 4183 1 3™ iy B R D s 3%, — 41
#5451 E L (P<0.05)(Table 3),

3 3 i

LN IER G 25 A0 A Sk 500 8 S [R] 0 A= 244 7
K ETE R IR D O T B A K S
SRMUR T B IRHE ARG EEAR T s
e R SRR J R DL G R R B, 29 60% L 11
R R LS AP B2 i, A SR EL S X A
EEU) SR N AN A o S MU R VA )7 NP = S s

pIMRT

Figure 1 Transverse dose distribution ‘

’4’ ® ’7@ 2016 jf‘ % 25 )& % 4 8 China Cancer,2016,Vol.25,No.4




xX+s)

Table 2 The dosimetric results of swallowing structure in three plans(x
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Figure 2 Dose volume histogram
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