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Abstract: [ Purpose | To assess the effect of IMRT clinical target volume(CTV) optimization in 11 B
region for nasopharyngeal carcinoma(NPC) on parotid gland dose,and to provide the basis for op-
timization of IMRT target area in NPC. [ Methods ] For 81 cases of NPC treated with IMRT,a sur-
vival analysis was performed with Kaplan—Meier method. Radiation dose parameters of parotid
glands were estimated in 76 cases,of which treatment plan was preserved integrity. The impact on
parotid gland dose after optimization in I B area was evaluated. Meanwhile,radiotherapy dose
parameters of parotid gland were compared among different clinical stages, T and N stages. [ Re-
sults ] Reduction of II B region above C1 transverse process or C2 vertebral level in CTV signifi-
cantly reduced the ipsilateral parotid mean dose and volume percent dose Vy (P<0.05). Dose re-
duced to 50Gy in the corresponding CTV could also significantly reduce the mean dose and V4 of
ipsilateral parotid gland (P<0.05). The parotid gland mean dose and V of patients with stage IV
and stage T, were significantly higher than other clinical stages and T stages,and the mean dose
and Vy of N patients were significantly lower than the lymph node positive patients. [ Conclu-
sion] Target region should be designed more reasonably for patients with early stage especially
stage No. Optimization of II B region above C1 transverse process or C2 vertebral level in CTV
can protect the parotid gland better.
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Table 1 T and N stage distribution in 81 NPC patients

Stages Ny N, N, Ns Total
15 6 13 7 2 28
T, 0 2 3 0 5
T, 4 6 3 20
T, 3 15 7 3 28
Total 13 36 24 8 81
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Note:The black part is reduced II B region. Group A lower bound
was the Cl cervical vertebra transverse process;group B lower
bound was above the C2 vertebral level. The lower bounds were
both above the C2 vertebral level of the black area for group C and
D.Meanwhile ,prescribed dose was 50Gy in group C and 60Gy in
group D.

Figure 1 Schematic diagram of reduced I B region
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Table 2 Comparison of efficacy between group with Il B region optimization
and group with target delineation according to RTOG 0225(%)

Group with II B region

Group with target delineation

optimization (group A+B) according to RTOG 0225(group C+D)

2.22(1/45) 3.22(1/31) 1.000
2.22(1/45) 6.45(2/31) 0.563
11.11(5/45) 9.68(3/31) 1.000

Events
Death
2 Z:E % Recurrence
Metastasis
21 BRFHRE
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Note:Group A:CTV reduced the skull base to the C1 transverse process level Il B region ; group
B:CTV reduced the skull base to above C2 vertebral level I B region;group C:reduced the dose
of skull base to above C2 vertebral level II B in CTV to 50Gy ; group D :the dose of skull base to
above C2 vertebral level Il B was 60Gy according RTOG 0225.

Table 3 Radiation dose parameters of parotid gland among different dose and
area groups in [ B region of IMRT CTYV target for NPC

PET F LG, 1 6 T I 35t 0% K

Average radiation dose of

X : V6 of parotid gland(%

WL, 1 AR 3 AF B R A A7 R 55 Groups g?drzi))er parotid gland(Gy) £ @ T (e (0]
K 97.5%F 91.2% ; Jay ¥ 4 il - 4y xEs 95%CL xEs 95%CL

A 28 33.34+2.57 32.39~3428  42.60+3.16  41.40~43.76
7 A 98.7% 1 95.3% ; Jed 2R
i’ J? ? %R 95.3%; T Eiﬁi B 31 33.03+1.48  32.45~33.60  41.93+2.01 41.10~42.71
SN 96.2% .80.6% . HILA 3 44 37.79+2.41 37.05~38.52  48.19+3.67  47.00~49.30
BlEE BB T REKE L, Hdb1 b 49 41.53+6.16  39.76~4330  51.32+4.78  49.90~52.69

Total 152 37.21+528 36.37~38.06  46.91+538  46.00~47.77
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Table 4 The results of variance analysis of parotid gland radiation
dose parameters among different dose and area groups in Il B region
of IMRT CTYV target for NPC
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Mean
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Note:a:no CTV target in I B from this level above (group A);b and c: II B from this level above was still in CTV ,the former dose of
50Gy (group C),the latter dose of 60Gy (group D). Red line for GTV and CTV ,blue line for 36Gy area,the yellow line for 26Gy area.

Figure 2 [l B region range of IMRT CTV target and parotid gland dose distribution
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Note: @ :group A; A :group C; [l :group D;Red for GTV and CTV ,orange for left parotid gland, green for right parotid gland.

Figure 3 DVH of parotid gland

Table 5 Relationship between parotid gland radiation dose parameters and clinical stage, T stage and N
stage in IMRT treatment for NPC

. Number  Average radiation dose of parotid gland(Gy) Vs of parotid gland (%)
Clinical factors  Groups . = =
(sides) xxs P x+s P

Clinical stage I 10 32.98+3.00 I\ I 0.002 41.85+4.13 I\ I 0.000
I 30 35.91+3.53 I 0.021 45.59+5.29 I 0.009
] 50 36.44+3.63 I 0.025 46.59+4.29 I 0.039
v 62 39.15+6.57 48.61+5.75

T stage T, 54 36.01+3.78 T, T, 0.001 45.89+5.10 T, T, 0.015
T, 10 35.32+3.23 T, 0.001 45.62+4.10 T, 0.019
T, 36 37.86+3.18 46.33+4.83
T, 52 39.65+6.98 48.96+6.04

N stage No 24 33.74+3.86 No N, 0.005 43.02+4.74 No N, 0.003
N, 68 37.14+£4.99 N, 0.000 46.71+5.44 N, 0.000
N, 46 38.91+5.96 N; 0.014 48.85+4.72 N, 0.003
N; 14 37.97+3.69 48.15+4.92
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