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Concurrent control study of different radiotherapy for primary
nasopharyngeal carcinoma; intensity-modulated radiotherapy
versus conventional radiotherapy

Yu Zhang,' Zhi-An Lin,?2 Jian-Ji Pan,' Zhuo Zheng,' Ling Yang,'

Shao-Jun Lin' and Fei Zheng'

[ Abstract | Background and Objective: Intensity-modulated radiotherapy
(IMRT) has recently gained popularity in the treatment of nasopharyngeal
carcinoma (NPC) and improved the local-regional control rate. This study
was to explore whether IMRT could improved the survival rate while reduce

5 0014 the radiation-related injury for primary NPC patients compared with
conventional radiotherapy (CRT). Methods: From Nov. 2003 to Dec. 2005,
3’61004 190 patients with NPC treated with IMRT in a single hospital were
retrospectively analyzed.  Another 190 patients treated with conventional
1. Department of Radiation radiotherapy at the same period were matched by prognostic factors
Oncology, Teaching Hospital of respectively. The survival status and treatment-induced adverse effects were
Fujian Medical University investigated. Treatment results, the occurrence and severity of adverse
Fujian Provincial Tumor Hospital , effects of two groups were compared. Results: In the treatment of NPC,
Fuzhou, Fujian, 350014, IMRT was superior to CRT in term of 4-year local regional control rate,
P. R. China relapse-free survival rate without reducing the overall survival rate. But there
2. Department of Radiation were no significant differences in the 4-year progress-free survival rate and
Oncology, Zhongshan Hospital , distant metastasis-free survival rate between the two groups. Significant
Xiamen University, reductions of the occurrence rates and severity of acute skin reaction, neck
Xiamen , Fujian, 361004, fibrosis, trismus and xerostomia were noted in IMRT arm. But there were no
P. R. China

differences in mucositis, hematological toxicity, hearing loss and radiation
induced cranial neuropathy between IMRT arm and CRT arm. Conclusions:

IMRT could improve the local regional control rate and relapse-free survival
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rate while reduce some radiation-related complications in patients with NPC.
But the improvement of overall survival rate did not reach significant level.
Key words: nasopharyngeal neoplasm/radiotherapy, intensity-modulated
radiotherapy, prognosis, radiation damage
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Table 1 Clinical status of patiects with primary nasopharyngeal carcinoma treated with IMRT arm and CRT arm
Variate Ttem IMRT (cases) CRT (cases) X P
Sex Male 146 146
Female 44 44
Age (years) <30 23 13
30-50 102 110 3.11 0.211
>50 65 67
Time after treatment (months) 41.7 41.5 0.283 (¢ value) 0.777
T stage T1 2 2
T2 78 78
T3 57 57
T4 53 53
N stage NO 22 22
N1 79 79
N2 79 79
N3 10 10
Clinical stage (92 Fuzhou) 1 1 1
I 32 32
Iir 97 97
Va 60 60
Chemotherapy Induction 113 115 0.701 0.951
Induction+concurrent 3 3
Induction+adjuvant 14 12
Concurrent 5 5
Adjuvant 23 18
Hemogrobin (g/L) =110 186 186
<110 4 4

IMRT, intensity-modulated radiotherapy; CRT, conventional radiotherapy.
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Figure 2 Local regional control rate of patients with primary 1) 20 40 60
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Table 2 Acute radiation reaction of IMRT arm and CRT arm on patients with primary nasopharyngeal carcinoma

(cases number )

. acute skin reaction Radiation mucositis Hematological toxicity Xerostomia
Grade IMRT CRT IMRT CRT IMRT CRT IMRT CRT
0 3 0 0 0 31 22 18 3
I 145 85 49 54 71 76 125 85
| 35 83 100 95 80 77 47 97
1T 22 41 41 8 13 0 5
v 0 0 0 0 0 2 0 0
Z value -6.528 —-0.494 -0.938 -6.505
P value 0.000 0.622 0.348 0.000
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Table 3 Radiation-related damages of IMRT arm and CRT arm on patients with primary nasopharyngeal carcinoma

(cases number )

Neck fibrosis Trismus Hearing loss Radiation induced cranial neuropathy

Grade

IMRT CRT IMRT CRT IMRT CRT IMRT CRT
0 101 73 149 111 125 113 152 145
I 53 63 6 32 30 32
I 12 1 5 1 4 4 4
| 1 0 1
v 0 0 0 0
Z value -3.158 -5.037 -0.981 0.004
P value 0.020 0.000 0.327 0.948

Note: Apart from withdrawal of cases died and recurrent cases.

4 ( )
Table 4 Xerostomia of patients with primary nasopharyngeal carcinoma after radiotherapy of IMRT arm and CRT

arm (cases number )

6 months 1 years 2 yoars 3 yoars 4 years
Grade
IMRT CRT IMRT CRT IMRT CRT IMRT CRT IMRT CRT
0 48 8 74 12 77 20 71 17 34 10
I 119 80 101 102 87 93 63 81 19 26
I 22 93 11 65 6 46 6 31 1 12
1] 5 1 6 0 5 0 1
v 0 0 0 0 0 0 0 0 0 0
7 value -9.178 -9.262 -8.163 -7.670 -4.866
P value 0.000 0.000 0.000 0.000 0.000
s ° ,
° , > >
s °
, >
N o 21
s , 11.1%(21/190),
s N s
. Kam ¥ , o ,
IMRT , 95% 4
68 Gy, 57.5 Gy, 88.9% 75.8%, ,
, I~ 4 , .
N °
° , > 5
,MRI , ,
, °
; , I~ . ,
33.1%(27/80) , R ,
° o o
R X , 45 Gy s
4’7



| JemK

1148 ,

o] Eisbruch ™Y

<26 Gy, s

,IMRT [T 10V,
\% 50.0% .38.4% .9.6% .2.0%
0 222%.222%. 55.6%. 0. 0; IMRT

o

[ ~1 4.5%(7/156) |
24.8%(37/149), Y o

[ .1 :30
Nl 32 4

(15 0.6 cm

10%, °

Kuijper

(9]

[10]

[11]

[12]

[J]. , 2006,13(20) :1553-1555.
Lee N, Xia P, Quivey JM, et al. Intensity-modulated
radiotherapy in the treatment of nasopharyngeal carcinoma: an
update of the UCSF experience [J]. Int J Radiat Oncol Biol
Phys, 2002,53(1):12-22.
Kam MK, Teo PM, Chau RM, et al. Treatment of
nasopharyngeal carcinoma with intensity-modulated
radiotherapy :  the Hong Kong experience [J]. Int J Radiat
Oncol Biol Phys, 2004,60(5) : 1440-1450.
Lee AW, Sze WM, AuJS, et al. Treatment results for
nasopharyngeal carcinoma in the modern era: The Hong Kong
experience [J]. Int J Radiat Oncol Biol Phys, 2005,61 (4):
1107-1116.

Ll , 2008,27(6):
606-611

. . (M]. 3
, 2002:1108-1111.

Chau RM, Teo PM, Kam MK, et al. Dosimetric comparison
between  2-dimensional radiation therapy and intensity
modulated radiation therapy in treatment of advanced T-stage
nasopharyngeal carcinoma: to treat less or more in the
planning organ-at-risk volume of the brain and spinal cord
[J]. Med Dosim, 2007,32(4):263-270.
Waldron J, Tin MM, Keller A, et al. Limitation of
conventional two dimensional radiation therapy planning in
nasopharyngeal carcinoma [J]. Radiother Oncol, 2003,68
(2):153-161.
Kam MK, Chau RM, Suen J, et al. Intensity-modulated
radiotherapy in nasopharyngeal carcinoma: dosimetric
advantage over conventional plans and feasibility of dose
escalation [J]. Int J Radiat Oncol Biol Phys, 2003,56 (1):
145-157.
Valdés Olmos RA, Keus RB, Takes RP, et al. Scintigraphic
assessment of salivary function and excretion response in
radiation-induced injury of the major salivary glands [J].
Cancer, 1994,73(12):2886-2893.
Eisbruch A, Ten Haken RK, Kim HM, et al. Dose, volume,
and function relationships in parotid salivary glands following
conformal and intensity-modulated irradiation of head and neck
cancer [J]. Int J Radiat Oncol Biol Phys, 1999,45(3).577-
587.

bl , 2007,22(4):
380-383.

Jellema AP, Doornaert P, Slotman BJ, et al. Does radiation
dose to the salivary glands and oral cavity predict patient-rated
xerostomia and sticky saliva in head and neck cancer patients
treated with curative radiotherapy? [J]. Radiother Oncol,
2005,77(2):164-171.
[J]. , 2007,26(1) :64-67.
Lamers-Kuijper E, Schwarz M, Rasch C, et al. Intensity-
modulated vs. conformal radiotherapy of parotid gland tumors :
potential impact on hearing loss [J]. Med Dosim, 2007,32
(4):237-245. [ : ; : ]



