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[Abstract] Background and Objective: Radiotherapy is effective in treating
nasopharyngeal carcinoma (NPC). This study evaluated the treatment
efficacy, toxicity, and prognostic factors of intensity-modulated radiotherapy
(IMRT) in the treatment of NPC. Methods: Between September 2003 and
September 2006, 305 patients with NPC were treated with IMRT in Fujian
Provincial Cancer Hospital. IMRT was delivered as follows: gross tumor volume
(GTV) received 66.0-69.8 Gy in 30-33 fractions, high-risk clinical target
volume (CTV-1) received 60.0-66.65 Gy, low-risk clinical target volume (CTV-
2) and clinical target volume of cervical lymph node regions (CTV-N) received
54.0-55.8 Gy. Patients with stages Il or IV disease also received cisplatin-
based chemotherapy. All patients were assessed for local-regional control,
survival, and toxicity. Results: With a median follow-up of 35 months (range,
5-61 months), there were 16, 8, and 39 patients who had developed local,
regional, and distant recurrence, respectively. The 3-year rates of local
control, regional control, metastasis-free survival, disease-free survival, and
overall survival were 94.3%, 97.7%, 86.1%, 80.3%, and 89.1%, respectively.
Multivariate analyses revealed that T-classification had no predictive value for
local control and survival, whereas N-classification was a significant prognostic
factor for overall survival (P<0.001), metastasis-free survival (P<0.001), and
disease-free survival (P=0.003). For stages Il —IVdisease, concurrent and
adjuvant chemotherapy did not influence prognosis. The most severe acute
toxicities included Grade Il mucositis in 14 patients (4.6% ), Grade Il skin
desquamation in 90 (29.5%), and Grades Il -1V leucocytopenia in 20 (6.5%).
There were 7% patients with Grade |l xerostomia after 2 years of IMRT, no
Grades 3 or 4 xerostomia was detected. Conclusions: IMRT provided favorable
locoregional control and survival rates for patients with NPC, even in those with
locally advanced disease. The acute and late toxicities were acceptable. N-
classification was the main factor of prognosis. Further study is needed on
chemotherapy for patients with NPC.
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Table 1 Distribution of tumor (T) and node (N)
classifications for patients with NPC treated with IMRT

T stage NO N1 N2 N3 Total
T1 1 2 - - 3
T2 9 33 61 7 110
T3 11 52 45 8 116
T4 8 42 20 6 76
Total 29 129 126 21 305
mm CT o ,
2 em, 2005 7 CT
, (oncentra materplan version
1.5) MRI-CT o
(4],
IMRT , ,
(gross tumor volume-primary,
GTV-P) , 51°, Plato
(RTS version 2.6.4) o

(planning target volume, PTV)
: GTV(GTV-P  GTV-N) 66.0~69.8 Gy,
(clinical target volume, CTV-1) 60.0~
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(CTV-N)54.0~55.8 Gy, 30~33
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Table 2 Dose-volume histogram (DVH) statistics for targets: average value

Average value (range)

Item
GTV-P-PTV

CTV-1-PTV

CTV-2-PTV

34.2 (0.8-135.5)
78.3(69.2-90.3)
63.6(51.8-80.4)
72.1(63.1-78.8)

Volume (em?®)
D, (Gy)

D,.. (Gy)

Mean dose (Gy)

85.2(16.6-268.1)
78.0(69.1-90.3)
56.9(46.4-64.5)
69.2(63.2-76.5)

163.7(93.2-308.7)
77.6(69.2-90.5)
49.3(28.8-56.2)
65.8(60.9-74.1)

GTV-P-PTV, gross tumor volume-primary, planning target volume ;

CTV-1-PTV, high-risk clinical target volume, planning target volume;

CTV-2-PTV, low-risk clinical target volume, planning target volume;

D,.., maximum dose; D,;,, minimum dose.
OARs  DVH 3. 27.8 Gy (18.4~49.7 Gy)  29.1 Gy
35.5 Gy(29.3~87.0 Gy), 54Gy  (21.3~42.02 Gy), Vae,  47.6%(9.6%~98.3%)

10% (0~100%) .

3

50.2% (20.6%~96.6%) .

DVH

Table 3 DVH data for organs at risk (OARs)

Mean value (range)

Volume

Brainstem

Spinal cord

Optic nerve-left

Optic nerve-right

1% (Gy)
5% (Gy)
10% (Gy)

46.5(23.2-74.7)
42.0(20.2-66.9)
39.1(18.5-60.1)

37.2(12.5-44.5)
34.6 (9.3-42.4)
33.1 (8.0-40.7)

25.4(2.0-81.4)
22.8(1.8-79.2)

27.6(2.0-83.0)
24.9(1.8-81.4)

2.2
35 (5~61
3 N N
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Figure 1 Kaplan-Meier estimates of three-year overall 3 87.6%,
survival for 305 patients with NPC treated with IMRT 96.5% , (P=0.03);
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Table 4 Univariate analyses of predictive factors for patients with NPC treated with IMRT
3-year overall 3-year local 3-year metastasis- 3-year disease-
Variable Item suivival X control X P free survival X P free survival x> P
(%) (%) (%) (%)
Age (years) <60 91.6 5.92 0.02 94.7 0.81 0.37 86.2 0.13 0.72 81.0 1.18 0.28
>60 75.8 92.5 85.6 77.0
Gender Male 88.2 1.81 0.19 92.8 3.48 0.06 84.7 1.08 0.3 78.2 2.31 0.13
Female 924 98.6 90.2 86.9
KPS score 70 66.7 2.59 0.27 66.7 74  0.02 100.0 2.64 0.27 66.7 1.13 0.57
80 81.5 92.5 95.2 87.7
90 90.4 95.1 84.7 79.6
T stage T1 100.0 0.67 0.88 100.0 6.03 0.11 100.0 344 0.33 100.0 4.69 0.2
T2 90.0 98.0 90.0 86.1
T3 88.1 93.5 84.8 78.2
T4 89.6 89.7 82.1 74.1
N stage NO 96.3 22.1 0.00 96.6 1.6 0.66 95.7 21 0.00 92.4 13.4 0.00
N1 92.8 93.2 93.9 86.1
N2 84.7 94.9 78.7 74.2
N3 64.3 93.3 71.4 66.3
Clinical stage I 100.0 5.16 0.16 100.0 241 049 100.0 10.6 0.01 100.0 9.29 0.03
I 94.1 97.7 100.0 94.9
i} 90.3 95.7 85.9 81.1
v 84.6 89.9 79.5 71.8
Boost Yes 84.7 1.81 0.14 89.5 226 0.13 81.0 1.83 0.18 76.1 1.05 0.31
No 89.9 95.7 87.5 81.5
Neoadjuvant Yes 90.1 0.8 037 93.8 0.61 043 84.5 1.98 0.16 78.7 0.73 0.39
chemotherapy N 85.4 96.3 93.1 87.4
Concomitant Yes 89.7 0.01 0.92 97.3 0.31 0.58 87.3 0.25 0.62 84.9 0.61 0.43
chemotherapy o 89.2 94.0 85.7 79.6
Adjuvant Yes 92.4 0.8 0.37 91.6 045 05 77.6 4.71 0.03 71.4 3.81 0.06
chemotherapy N, 88.5 94.5 88 82.3
[11]
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