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Clinical Study on Submandibular Gland Sparing in Intensity

Modulated Radiotherapy for Nasopharyngeal Carcinoma
ZHOU Yi-qin, WANG Li-jun, HUANG Sheng-fu,et al.
(Jiangsu Provincial People’s Hospital ,Nanjing 210009, China)

Abstract: [ Purpose ] To explore the feasibility of sparing submandibular glands (SMGs) by in-
tensity modulated radiotherapy(IMRT) in the treatment for nasopharyngeal carcinoma (NPC),and
to provide the basis for optimization of IMRT target area in NPC. [Methods] For 95 cases of
NPC treated with IMRT,a survival analysis was performed with Kaplan—Meier method. Radia-
tion dose parameters of I b area and submandibular glands were estimated in 87 cases,of
which treatment plan was preserved integrity. Effect on SMGs dose was evaluated when non-tar-
getin I b area with or without SMGs sparing. Meanwhile ,mean dose of SMGs was compared
among different clinical stages, T and N stages. [ Results] For patients without I b area irradia-
tion indications,short-term response was not reduced,but the ipsilateral minimum,maximum
and mean radiation dose of SMG were significantly decreased when 1 b area did not set the
target and SMG sparing set up. Mean dose of SMGs was significantly lower in patients with
stage | and Ny(P<0.05). The mean dose of the SMGs of patients without target in I b area and
at the same time sparing SMGs was significantly lower than that of patients with N, stage (P<
0.05). [Conclusion] Not setting target in I b area,meanwhile submandibular glands sparing set
up is safe for patients without I b area irradiation indications. The submandibular glands func-
tion could be protected better and the xerostomia risk after radiotherapy could be reduced.
Subject words:nasopharyngeal neoplasms;intensity modulated radiotherapy ; submandibular
gland ; target region
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1.1 IGERFER

W 2011 4E 1 H & 2013 4F 3 H LA R W)
I6 S M e R SR T 9 % 96 i, SR 1 Bk U R
Ja 3t 95 Bl T oA . Hdh Bk 73 B, Lotk 22 1],
B ARGy 3.27:1 5 HAALAE IS 49 B (17~74 %) 5
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B. 1 1 8 1 (8.4%), Il ¥ 16 4] (16.8% ), Il # 33
1 (34.7%) , IV 38 4 (40.0%) , A 2 Bt bt BlA
TEAbEE R 1N B 5L RS (Table 1), AR WKE DT H 18
2014 44 A 30 H,

Table 1 Distribution of T and N stage in 95 NPC patients

Stage No N, N, N, Total
T, 8 14 2 33
T, 0 2 3 0 5
T, 4 11 3 25
T, 3 18 8 3 32
Total 15 45 27 8 95
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Kider, 5250 EIRATLAR IR ZE 7 22 00 itk 47 17 9
Fed, BB —M I b XA CTV # (A 4l) izl I b
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P1IX# (P<0.05) (C 41) (Table 3),

Table 2 Comparison of the curative effects among
three groups

Event Group A Group B Group C X P

Death 6.5% 0 0 3.151 0.207
Recurrence 0 5.9% 4.5% 2.260 0.323
Transfer 6.5% 14.7% 0 4.165 0.125

Note:group A :CTV including the bilateral b area;group B:no target
area in at least one side | b region,however non-sparing submandibu-
lar glands;group C:no target area in at least one side Ib region, and
sparing part or whole submandibular glands.

Table 3 Comparison of radiation dose parameters of | b area and submandibular glands

Factors Group A Group B Group C Total P
AvsB A vsC B vs C
I'b Min(Gy) Left 39.59+7.95 31.47+7.31 19.52+5.49 32.65+10.76 0.000 0.000 0.000
Right 38.82+8.82 32.54+7.24 19.16+5.01 33.77+10.64 0.002 0.000 0.000
I'b Max(Gy)  Left 72.82+3.14 71.91£3.16 63.06+4.00 70.11£5.15 0.058 0.000 0.000
Right 72.66+3.36 70.05+3.08 63.59+3.47 70.41+4.66 0.002 0.000 0.000
I'b Mean(Gy)  Left 60.54+7.38 53.73+4.39 35.59+3.45 52.85+11.51 0.000 0.000 0.000
Right 60.15+5.38 53.23+4.93 35.71+4.39  54.11+10.28 0.000 0.000 0.000
SMG Min(Gy)  Left 49.28+6.51 42.74+5.84 2524+527  41.87+11.28 0.000 0.000 0.000
Right 47.58+7.84 42.39+6.28 24.61+4.63  42.25+10.88 0.004 0.000 0.000
SMG Max(Gy)  Left 73.07+3.30 71.02+3.49 62.44+4.15 70.04+5.53 0.025 0.000 0.000
Right 72.71£3.18 69.84+2.91 63.31+4.25 70.33+4.76 0.001 0.000 0.000
SMG Mean(Gy) Left 63.56+6.67 58.58+4.95 38.77+4.19  56.43+11.43 0.001 0.000 0.000
Right 62.55+5.14 57.94+4.35 38.50+4.24  57.19+10.00 0.000 0.000 0.000
Number Left 42 25 20 87
Right 49 23 15 87

Note : SMG :submandibular gland. When calculating the radiation dose of left [ b and submandibular gland, patients were divided into three groups
according to if or not setting up the target in left I b area and sparing left submandibular gland,and were divided into three groups according to

the situation of right side when calculating the radiation dose of right side.
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Table 4 Relationship between mean dose of submandibular gland and clinical
stage, T stage and N stage in IMRT treatment for NPC

Fe A1k iz F J7 22 50 B X AN TR

Clinical factors

Left SMG mean dose(Gy) Right SMG mean dose(Gy)

. N . N Mean+SD P Mean+SD P
i PR 53 30T 50 LA B NP I8 Clinical stage 1 6  43.79+7.65 43.59+10.27
FHEAT 1T BROF R ) R 1 16 59.02:772 oo 6149581
LEREH | OR[E T 4330 6] 5B | 30 55.65+12.35 ’ 55.37£10.93 ’

I\ 35 57.99+11.43 59.10+8.52
2 A X B HA ! =4 If
AR ERREIE I 22 5 i T stage i 31 55.57+11.65 56.9310.65
W2 TIIRL B No 1 584 6 T i T, 4 6587884 23326
o ! 7
30 5 B 2 341K (P<0.05)(Table 4)., T 23 55.81x10.87 56.09+11.69
2.6 N, BEESZTM TEER T, 29 56.42+11.83 57.61+8.52
. = N stage No 13 49.92+8.97 49.39+9.25

X B B 1] 47 T RS 1 7 B

B B9 B AR TS AR P S50 B O L 2 N, 43 54.95:11.64 56.96+10.32
7o AN C 418 E b I R 4y N, 2 e024e1143 OO so6gagag 000
W T ~IVEIA, [FE N 20 N, 7 64.105.01 64.50+4.90

No~No, JC Ns 5 . B IEF] N 1 &
AR B AT P 25 A,
I1H No B8 5B ot IR IR IX

Note : SMG : submandibular gland.

Table 5 Comparison of submandibular gland mean dose between N, patients

and patients in Group C

1) C 2H B UG AT 1A | P-4 SMG mean dose(Gy) N Croup C P
AR . T REAROR & T N Mean+SD N Mean+SD

AR e, T NSRS  efy 13 49.92+8.97 20 38.77+4.19  0.001
T AT, FRATLL O KB T AL, Right 13 49.39+9.25 15 38.50+4.24  0.001
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MEF2E 2014 5% 20 5% 12 #

O 2 SRR A T R, H TR 2B i 5T 8K
PR, YA B0 P B0 ) B <39Gy B AT AR
(D) RE AT 2T R BT A RUBS e IR o112
A 7E S LA IR T b KO 245 S, R
Prafio R AL L b XA RN R, W
RTOG0225 #L5E I b X1 CTVe P ,0615 K 22 2 ik
EL 285 BH P 1 £ 2 5 TR IR T b X H FRH2: 75 HE 4
I b X EAA 53 AR RER o2 e T b XA
WG AR [ b X IR AE I A 25 T B 51
IX 3 B BRI U L S R R FL AT G B R R A
SEEL RS — G A L AR, BREREL RS D WL
I b DIk 45 e T 30 FR Ik EL 48 A2 S A s 5 UL 1Y
WELEEEE R AL, T b KK 458 RN 0.2%~
3.71% M7 A Th XAk 45 5% 5 % R
6.9% , i 1= T SCHR A | 3% AT e S B 5 A o6
I b XASHE S, AR X N, g3 R 760 AR A
JeE AR Huang W 7 55 SN E A AHCHGE
ERATX ARG A, XA Th XIS AE i &
FATH B AT BEGS T b X, JF N 2011 45 T 24 i L nT
(2R aN e 7 e ot S T N S L E A (R UER )
i T TR N Y S VA A e et

1015



Journal of Chinese Oncology,2014,Vol.20,No.12

T RBAE G RIS T ~IVIAXA RIS N 419
No~No, 45 5 1 7R f8 35 030 W17 2O R BE AL, 2 9197
A T T4 5 R IBE DS .

WATHE TR Ib XEHE AL . Ib XA
HESRE R ORI IR A (B A LA S [T h KR
HE S [ s R AP 600 T R A S8 (C ) Tl g 6 AR S
Fl, FRATEI A A~ IR EZEHE ST B.C
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