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The Study of Intensity Modulated Radiation TherapyIMRT)
for Nasopharyngeal Carcinoma in Optimizing Cervical
Clinical Target Volume on the Protection of Thyroid

Function
LIU Ju-ying, CHEN Wei, WANG Li-jun,et al.
(Jiangsu Cancer Hospital ,Nanjing 210009, China)

Abstract: [ Purpose | To compare the effect of thyroid function between two groups which optimized
or unoptimized in cervical clinical target volume (CTV) with IMRT for nasopharyngeal carcinoma
(NPC),and to provide the feasibility of optimizing the clinical target area of the neck. [ Methods] A
total of 70 cases of NPC treated with IMRT were collected,in which 32 cases were optimized by
the neck region of IV. Radiation dose parameters of thyroid were estimated by TPS. Then testing
the concentrations of FT3,FT4,TSH in serum before and after radiotherapy of 3,6,and 12 months.
Meanwhile, radiotherapy dose parameters of thyroid were compared among different clinical stages
and N stages. A survival analysis was performed with Kaplan—Meier method. [ Results] Compared
with the non optimized group,the thyroid mean dose and volume percent dose Vs, of the optimal
group was significantly low (P<0.05).The thyroid mean dose and Vs, of patients of stage IV were
significantly higher than the other clinical stages,and among the Ny, patients,optimization of CTV
in the IV region significantly reduced the thyroid mean dose and V. The rate of hypothyroidism
was significantly different between two groups of 12 months after radiotherapy (P=0.008). There
was no significant difference in the survival rate between two groups. [Conclusion] The present
study has demonstrated that optimization in the cervical CTV of NPC treated with IMRT can better
protect patients of thyroid function,decreas hypothyroid,improve the quality of life.

Key words:nasopharyngeal carcinoma;intensity modulated radiotherapy ;target region;thyroid;
hypothyroidism
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Table 1 T and N stage distribution in 70 NPC patients

Stage N, N, N, N; Total
T, 5 10 11 2 28
T, 0 2 2 2 6
T, 1 10 0 15
T, 1 12 7 1 21
Total 7 34 24 5 70
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Table 2 The results of variance analysis of thyroid radiation
dose parameters among different area groups in IV region of
IMRT CTYV target for NPC

Index Groups ~ M.D. S.E. P 95%CI
Do A B 9.28 2.29 0.000 4.71~13.85
€ 16.46  4.57 0.001 7.25~25.68
B A -9.28 2.29 0.000 —13.85~-4.71
o 7.18 3.47 0.040 0.35~14.02
C A -1646 457 0.001 -25.68~-7.25
B -7.18 347 0.040 -14.02~-0.35
Do A B 2.81 1.55 0.075 -0.29~5.90
C 449 254 0.085 -0.64~9.61
B A -2.81 1.55 0.075 -5.90~0.29
o 1.68 2.66 0.532 -3.75~7.11
C A -4.49 2.54 0.085 -9.61~0.64
B -1.68 2.66 0.532 -7.11~3.75
Do A B 726 2.18 0.001 2.90~11.61
o 19.02 4.76 0.000 9.43~28.62
B A -7.26 2.18 0.001 -11.61~-2.90
C 11.77 3.24 0.001 5.16~18.38
C A -19.02 476 0.000 -28.62~-9.43
B -11.77 3.24 0.001 —-18.38~-5.16
Vs A B 16.25 3.90 0.000 8.42~24.07
B A -1625 390 0.000 -24.07~-8.42
C 449 339 0.195 -2.43~11.42
C A -2074 392 0.000 -28.65~-12.83
B -449 3.39 0.195 -11.42~2.43

Table 3-1 Relationship between thyroid radiation dose parameters and clinical
stage and N stage in IMRT treatment for NPC

24 MRUBERMKUAS N, BE B RS
FIESH LR

XF IV XA Ak 41 5 oK P Ak 20 T i N, i
— 2P AT HUR BRSO 50 i 2 800 240 3 B, t T AEAS
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/MR Dy BV AL Z R A Gl 5
(P<0.05), i HUBR B e KRNt D, 194 1] 22 55475
TGiit 75 X (Table 4),
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AR 5.3%(2/32) Fl 6.3%(2/38) , Fi 41 L%
TG it #2257 (P=1.000) ; U7 56 A k4l S
AL W98 A A= 2253 30 R 6.3% (8/32) F1 23.7%
(9/38) ,fHTE Gt 11243 L (P=0.055) ; iIT I 12 4>
AAC 5 AR A A F 8 K A 3253500 R 21.9% (71
32) M1 55.3%(22/38) , PR L B G it 2 22 57 (P=
0.008) ; iy7 I 18 A~ A Ak 4i 5 AR A Ak 41 H 9 &
AR HIN 21.9% (7/32) Fll 57.9%(22/38) , B4 Lt
BAGI #2255 (P=0.007) (Table 5)
26 RUASKREUBEFRILR

220 70 1 8 35 32 51 R S

Vo TEALLL, 38 Bl AR AL, P2 2k

8500707 MIRFEEI TG it 225 . H Fisher
11.61+11.02  HKidfke5e LR AL 4 5 R pLfb 4l B
11471510 A 7R FLEAL RS 2R, 25 1 WoR B
23BNy ) e B8 G5 3 35 X (Table
123451411 ©)o K H Kaplan-Meier 3 i+ 5 I
16.99+18.54 Log—Rank i %5 Lt %5 i 41 ] (1) 24 17

Clinical factors N D, D, | D
Clinical stage I 5 10.20£10.21 57.43+3.69 27.47+12.05
I 12 13.2249.54 59.43+6.92 30.61+9.96
I 27 16394947 57.82+5.93 33.48+9.63
v 26 21.64+11.12 59.87+6.29 39.59+10.92
N stage No 7 8.90+9.03 56.80+3.27 27.27+11.44 7.00+6.60
N, 34 14.80+9.78 57.99+6.98 32.56+10.68
N, 24 20.0749.15 58.98+4.64 36.99+8.56
N; 5  33.53+2.63 66.64+2.51 50.40+3.56

54.86+18.82 14k LR TLHKIFFE LR (P=

Table 3-2 Relationship between thyroid radiation dose parameters and clinical stage
and N stage in IMRT treatment for NPC

- D), D). D). Vso

Clinical factors P P p p
Clinical stage v | 0.042 v I 0.033 v I 0.007
0.030 I 0.021 I 0.019
] 0.035 ] 0.015
N stage N, No 0.000 N, No 0.000 N, No 0.001 N, Ny 0.000
N, 0.000 N, 0.000 N, 0.001 N, 0.000
N, 0.003 N, 0.001 N, 0.000 N, 0.000
N, No 0.017 N, No 0.020 N, Ny 0.036

N, 0.042
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Table 4 Comparison of thyroid dose parameters in N,
patients between two groups

No optimization(A) Optimization(B+C)
Ttem — - P
Noo xS Noo x%s
Dy 33 20.50£9.98 32 11.59£7.81 0.000
D, 33 59.29+£5.79 32 57.14+£5.82 0.140
D 33 37.45+£10.67 32 29.69+8.44 0.002
Vs 33 19.61£18.61 32 7.16+7.57 0.001

Table 5 Comparison of the rate hypothyroidism
between two groups

OptimizationNo optimization

Item (B+C) (A) P

3 months after radiotherapy 2/32 2/38 1.000

6 months after radiotherapy 2/32 9/38 0.055

12 months after radiotherapy 7/32 21/38 0.008

18 months after radiotherapy 7/32 22/38 0.007
Table 6 Comparison of the curative effects

between two groups

Index Opt(l}r?)n-'l-z(ia)tlon No optgjrslzatlon p

Death 1/32 4/38 0.366

Transfer 3/32 4/38 1.000

0.123, P=0.544)(Figure 1),
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Figure 1 Survival cures of NPC between two groups by univariate analysis
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