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A Study of Replanning Radiation Mode During Intensity
Modulated Radiation Therapy to Reduce Parotid Gland Injury

in Nasopharyngeal Carcinoma

ZHENG Qin-hong,ZOU Yan,LIAO Xiao-fang,et al.
(Quzhou People’s Hospital , Quzhou 324000, China)

Abstract: [Purpose |To investigate the influence of replanning radiation mode during intensity
modulated radiation therapy(IMRT) in nasopharyngeal carcinoma on relieving parotid gland injury
and reducing the incidence of xerostomia.[ Methods] One hundred and seventeen cases with na-
sopharyngeal carcinoma which were intended to receive definitive radiotherapy were divided into
simple planning radiation group and replanning radiation group. Gross tumor volume (GTV) dose
and volume,parotid gland dose and volume,4-year local control rate,4-year survival in two
groups were analyzed. [Results ] There was a significant difference in parotid gland damage , while
no difference was observed in GTV doses and volume between two groups (P<0.05). The 4-years
local control rate was 94.4% and 82.6% (P=0.046) in replanning radiation group and simple
planning radiation group,and the 4-year overall survival was 84.5% and 80.4%(P=0.573) respec-
tively. Xerostomia happening in replanning radiation group were lower than that of control group
(P=0.015).[ Conclusion ] Replanning radiation mode during IMRT may reduce the incidence of
parotid gland injury and xerostomia in nasopharyngeal carcinoma patients.

Subject words:nasopharyngeal neoplasms;replanning radiation ;xerostomia;intensity modulated
radiation therapy
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W 98 R 3 v 1 TR & AR R 2 81% , 1A 5 YT 3 1ot
PRAP IR BR S mS 10 AR AR B 20% A4, 1R
OO IR A S SO I A R T RE  URE RE O Bk
B, | W U A5 2 A7 30 5 0 | AT 7 55 W) £ ) A T T
i, BRI T HE ¥ J0Aa RUR YT ik g o
TR 1) doe AT BT T R b o T TR AR I
FEL N0t B T F AR 025 0T TR 97 805 25 i
m B K, W BT S AR A A7 R AE 60% A
A, WERHOT AR KRS AR BT 85%, ¢
TEALFERS 0 R 52 kRN 20.6% ., PR FEAIG 11 g
i 2 AT 30 V) T T O )

AHIF T & AT S WA 95 58 T L B R HEAT CT
AT A T AR 515 2 45 T 0 X ek AR Fn A B8 i1 7
FAR TR, X X R ML AR %) 390 2 A R A TOEA | BR 0
FE VA 5RO PR e AR A S R I O
2 R 2 B2 0 5 B0 10 RE A I DR L A
1H.

1 #REFZE

1.1 fRBIER

2007 4F 7 H 2 2011 4% 3 H i R B= B At
iR 2 SRS CT/MRI K S M 1 4 55 20 20095 BLIE
SR S A AR 163 i, Horb Ry 117 BB E AR A A
bR, AR BEA RSB I R (n=T) , 2
W E &R 1 ARSI b e RS R (n=13) , K Ui
B (n=5) , AR/ JE T8 B 5 A A A (n=21) . 1%
I A BIF 9% B 3 Al M0 T N RS BS B 4 B 25 B 4 o ik i
b, JREE ARG R A, P A AR BT I RITE E-
clipse =430 [ SR IGIT IR R G F kAT, 46 B &
DR A J5E R 4 P Sl B o AR SR, BT
S AL 40 R 18 1) O ) e B R S R 4 T
W, T, B E T UL D169.96Gy/33F, T, 1Y 55 T LU
Di73.92Gy/33F, 71 835 FE T 451 23 s 47
CT T HTE L, I H W] — 67 I 47 408 X 8 97 2 1
58 BRI A 0T R

40

FT A B E AT 58 BT T R G VAL, H 5
g, RS R A MR, AL Sk 2 Y o
CT/MRI Ja 5 CT M8 % 8 O R 8 55 7E 9 1 5%
GVl AALRE PO 53 % (34~73 %) 1k
Moy AR Bk T, otk 46 B, 5B 2 ) 1.54:1,
HE A [ 2008 S5 WK R o 40 bR ME . T M 14 B
(12.0%), T 9 31 #1(26.5% ), M #] 57 1] (48.7% ),
IVa 15 #11(12.8%) , A7 B ¥ JCIm b7 (Table 1) .
g g, 17103t 45 ) 5 12 32 s ali i3k
T, W/IV a 99 72 491 58835 7 7 R332 1~2 A JR 40
Z VLB 75mg/m?® d,+41 30mg/m?® d,; 77 o 4%
iK% 80~100mg/m? d, s+ 3R IR B BE 500me/m?* d, 5 7 %
AT ST IR 1 R A AT ARIA RO .

Table 1 Clinical characteristics of assessed cohort

Characteristics Replanning  Simple planning =2
Median age(years old) 54 51
Gender
Male 46 25 0.259
Female 25 21
KPS scores(=70)
> 80 23 17 0,611
<80 48 29
Chemo-radiation
Yes 43 29 0788
No 28 17
Pathology
Keratinized 39 22
. 0.452
Non-keratinizing 32 24
T
T, 10 4
E 3 23 0.460
T, 18 16
T, 9 3
N
No 22 19
N, 31 17 0.520
N, 18 10
Stage( UICC2008 )
I 11 3
| 18 13
m 30 27 0.119
v 12 3

1.2 BEEMEAMGLE CT 3

20 R R OB N R e, el T
B OSSR 23 YR PR U T I B CT #E 4T
CT 39 R A IR . S B UM BN, B 48
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T A, T [ 2, Sk v Sn A, B A —H, T IR 5 R T
T H, HR R 3mm, 15 5 5 S 1.5ml/L, 7E
CT 39 RMR b A7 38 X ) 1
1.3 ¥XEXAE KBTI

#L X ) W 2 % ICRUS0 5 A1 62 5 4] 45 J5L )
GTVnx MHE5E CT 5 MRI 7R (1 5 035 J5 & fifga A
M I b EL 25 L Zh Y 3mm R P-GTVinx (AR 45 LR 15 5L
PRI ST ERE . S, AR IEES);
GTVnd AL 45, SN 3mm 4 p-GTVnd;
CTV1 & f& I R #0 IX, 95 Bl 42 35 P-GTVnx . P-
GTVnd 4= S0 fG0JRC R A 55 [R] Bt | WA S 96k 2 45
Sl esE Eie B K& LN E 13,
R fE ik B 51 X CTV2 Sy 503 K Bl b 15 97 1R
S IX ;PTV A R CTV 5 mf b = 4k J5 [0 45 41 ik
3mm , I AR Hf EL A G A i T R S A
[P £ N SRl ' I DA ERN O | L T T e
Ty IRYT R R GRS B R AT 7 A S 6 A
SR, 4b 5 & P-GTVnx 1 P-GTVnd
69.96~73.92Gy/33F ,CTV1 & 60~66Gy/33F,CTV2 H
50~54Gy/28~33F, HE DX ARFRAY I i 2R PTV #5432 >
110% 1 b J5 577 f: 1 AR FRUW. <20% 3 PTV 45 52 <93%11)
A 77 7 B A FRN <3% s PTV LAA AT 4] 3805 A fiE
IS 1109% 40 75 5] & 1697 THRIVEAN 5, 29 Bm
AR AT (EAT) BB IA IR IEATRE B ) 22 50
E , B4 4% J5 J7 Al 3L
14 BREXABEFEITHE

TEFCT 23 WS ARG IR 28 CT i), 71 4
RE 1 R TR B X ) i AT R R T, S
JRCPT T[] — 180 S B A ) A4 7 25 AT 75k L CT 49
i, AR 5R TR 2R G5 v ) 0 R g 0 EHR Al
AR, IR RS BT A 23 W CT B I,
2 G H R FEIR 7 23 Y S B A ) 0 A
TH C1,23 YR 5 HT ) 1 DR R iR 2, it
ATy £h 6] — 36 97 = 0 ) 1 96 7 # IX R S B OE
B o A EU ) GTV A AN S 0 fes 1 38 4 1 i
ARy IEATAE IE , 22 12 B0 M58 K ARG | P o8 IR DX 3OS
&P GTVnd /) i s, X6 9k B &5 40 I TG A2 3 e iR
245 SRR B 45 KN I L 2 A R A MR 3 ) i s
ATh R K SME X I A L UL FE N o AR AN [) D A
KANTURFEMRIGE, 0T, 0EET L
D169.96Gy/32F , T, 1 & T LA D,73.92Gy/33F,
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S R A A DVH P BEAG S XA JE B OE
A E IR RS O
1.5 itRIEEB RIFMA

FeA7E Rl — 58 7 CT B W48 7 3+ R A 4 XA
JE| B OE 5 A0 300 e A I O, e i) IR i ) o1
B B AR FRAR AR 0 S350 wi R A ) AR B 2 i A
DX JE PR R S0% AR BT 32 1 51 i (Dso) VKT
26Gy HEARIRFL (V) KT 35Gy HEARIRFL (V). 43
) EE B B ) s A R AR RO 4 GTVnx
GTVnd 7 12 A1 R AR Do SRR 22 57
1.6 MITEKEE

F B AR A o 1 E & A R R AR B
BT S5 A S WV GR b U, REERE 3 N A B e i
FEEIE S 1 PEAL 5 3R (Eisbruch 1 3) , 3 7 Ik, &
RO A8 A EABEDT I H 4% 0~10 P43, & 43 100
O3, A3 B R AR R T R O SR 1
PTG DL, & L 0~10 23 HIEH , 11~40 7328 1 9,41~
70 438 2 94, 71~100 4328 3 G, 55 AR AN
RECITITE R, LA 4 4R Jy A5 i 3 (Jr) B et B Jmg F ik
ELZE TG K ) B BRI o WA FR b | T I R [R] B
6 AN H AT SR E MRT 4548, & A8 301 5 AL 45 S B | 5
5 K 90355 MRT 5 R % CT @ 3B 5
1.7 SitZF4eE

B AT i R B4 5% FH SPSS 17.0 481+ 3 14 647 43
Br, PR 4 SR S X OE 2 PR B R ) R 48 B+
PRIl 22 (os) T , 25 FOR T ¢ Kp 36 FL AR L2500, 492
FORER R TR, A A7 3 LA B 12 B WA 98 T 1
T, R A5 A% 00 M2 B AR A7 30 Kaplan—Meier 2E
LR AT 0, LA Log-rank A6 56 [0 %5 W9 20 = 77
o P H TR T4y 25 5ok O 2243 B, P<0.05
RS G E L,

2 & R

21 FWHBRFENHRERETH

FEVRYT AR T, BRI 4 R Rk
ST GTVnx 32 FEGTHI T 1 25 5% (P=0.822),
GTVnd 5z FGT 50 Bt JC B . 25 57 (P=0.941) . PR 4111
GTVnx R4 /NTE A i 25 5 (P=0.953) ,GTVnd A1
A /B IE W i 2% 5% (P=0.923) (Table 2)
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FARBFENH RERETH
SR RGO AM , HARTT
R T80T 2L ) A0 JOE R 52 BR SR ) /D (P=
0.018), il BB A2 Uk 50 /> (P=
0.005) . 4 ZH (1) P 0l 108 A 7 T3 i 7 v
B AR AR B R 4a /0, SRy
2 1 [] o UL B 5 %o UL B 4 g P AR
RO 41 % 46 /) (P=0.048 , P=0.001)
(Table 3),
23 WHERERXFESN
BRI ST A5 R A
CTV1 sz B g Fl & T B 22 7 (P=
0.217),CTV2 52 FR 55 5 & Jo W] 2 22 5+

2.2

Table 2 The mean dose and volume change of GTVnx and GTVnd

between simple planning and replanning groups

Groups GTVnx dose  GTVnd dose GTVnx GTVnd
(Gy) (Gy) volume(mm?®)  volume(mm?®)
Simple planning  80.83 £ 1.38  72.36 £0.96 70.85+23.66 27.31+8.17
Replanning 80.53+1.69 7227+1.74 69.83+1521 26.74+5.15
P 0.822 0.941 0.953 0.923

Table3 The mean dose and volume change of ipsilateral and contralateral
parotid gland between simple planning and replanning groups

Ipsilateral Contralateral Ipsilateral Contralateral
Groups parotid gland  parotid gland  parotid gland  parotid gland
dose(Gy) dose(Gy) volume(mm?)  volume(mm?®)
Simple planning  28.95+1.62 24.15+1.13 1524 +531 12.56+ 1.62
Replanning 21.94+2.66 18.18+1.48 5.41+2.87 3.24 £ 0.90
P 0.018 0.005 0.048 0.001

(P=0.885)(Table 4)
24 MWHOFBREERITES L
gE RN, HITRI g R O

Table 4 The dose of CTV1 and CTV2 between simple planning
and replanning groups(Gy)

SR 1 s - . Groups CTV1 dose CTV2 dose
R R AR AT Simple planning 61.99 £1.19 52.06 + 1.23
FUCHRIET AL (P=0.015) (Table 5, Replanning 63.19 + 0.77 51.86 + 1.84
Figure 1), P 0.217 0.885

2.5 FRIEM
BAY R BT 2 RN R R O - —

28 VP L BT D358 56(26~78) 1 A "@m$$$$@

Fil 64(24~86) ™ A . HARsSE I ET | E sop

5 (n=21) K Vi (n=5) AW A MK | £ |

BRI RO R R RO A 4| 2

A Je A 4 B0 0 82.6% . | S 6OF

94.4%(P=0.046) BRI ATE SRR | & (|

S ke % e A R A A R B AR AR

WS 4RSI 80.4% or

84.5%(P=0.573) , & ./~ H 76 B AR A7 1 30l

A 25 5 (Figure 2,3) N

3 oM #

Time(months)

WEMR R L A E LA, 75k

B B T ok e ’ L 2 3] S [ Figure 1 Comparison of xerostomia between the two groups

Table 5 The comparison of xerostomia between simple planning and replanning groups during 18 months after

radiotherapy
Groups Omonth 3months 6months 9months 12months 15months 18months P
Replanning 49.51 +8.39 44.82+7.36 3520+ 16.54 35.11£8.89 32.33+12.67 33.14+11.13 31.67 +3.21

0.015

Simple planning  62.67 £ 1595 55.67 £9.09 51.33+8.50 45.34+16.01 44.07+6.25 42.17+1541 40.33 +6.03
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Figure 2 Kaplan-Meier curves of locoregional control
between simple planning and replanning groups

=
g
£
7
E P=0.573
S 06f
04r ~ Simple planning
— Replanning
—+ Simple planning-censored
—+ Replanning-censored
02r
I I I I I

0 20 40 60 80 100

Time(months)

Figure 3 Kaplan—Meier curves of overall survival be-
tween simple planning and replanning groups
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