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Effect of parotid gland changes on doses of brain stem and spinal cord in initial intensity modu-

lated radiotherapy for nasopharyngeal carcinoma

WANG Zhi-wei, DUAN Ji-mei, GU Dan, YUE Qi, YANG Xiu-mei
Department of Radiation Oncology, First Affiliated Hospital of Kunming Medical University, Kunming 650032, China

Abstract: Objective To analyze the effect of parotid gland changes on the doses of brain stem and spinal cord in the initial
intensity modulated radiotherapy for nasopharyngeal carcinoma. Methods Ten patients with primary nasopharyngeal
carcinoma were selected. The adaptive radiotherapy software was applied to obtain the changes of parotid gland size, and
the dosimetry variations of brain stem and spinal cord at the 5", 10", 15", 20", 25" and 30" fractions of treatment. Results
The parotid gland size of ten patients shrank obviously at the 25" fraction, and the maximum shrank rates of maximum
transverse diameters and anteroposterior diameters exceeded 30%. During treatment, the dosimetry variations of brain stem
and spinal cord of 4 patients were highly correlated with the changes of parotid gland size. When the 30" fraction showed
minimum and maximum changing rates, the spinal cord- D,.. of patient NO.2 and the maximum dose (Dwm.) of planning
organs at risk volume in brain stem of patient NO.3 respectively increased 1.6% and 5.38% . Conclusion The effect of
parotid gland changes on the doses of brain stem and spinal cord in the initial intensity modulated radiotherapy for
nasopharyngeal carcinoma should be given attention.
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Tab.1 Information of ten patients with nasopharyngeal carcinoma

Prescription (Gy)
Numbers Stage Fractions
PGTV PCTV1 PCTV2
No.1 T-NoMo 68.0 60.0 54.0 30
No.2 T.N.M, 72.5 64.0 57.6 32
No.3 TsNoM, 72.5 64.0 57.6 32
No.4 TsNoMo 66.0 57.0 51.0 30
No.5 TsNoMo 70.0 60.0 54.0 30
No.6 T.N-M, 70.0 60.0 56.0 33
No.7 TsNoMo 70.0 61.05 54.0 33
No.8 T:N-Mo 70.0 60.0 54.0 30
No.9 T.N-M, 72.6 62.7 56.1 33
No.10 TsNoMo 72.6 62.7 56.1 33

PGTV: Planning gross target volume; PCTV: Planning clinical target volume
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M Transverse diameters of L-parctid
10 B Anteroposterior diameters of L-paratid
OTransverse diameters of R-patotid
W Arteroposterior diameters of R-parctid
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Fig.1 Parotid gland size changing with treatment fractions
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Tab.2 Analysis result of parotid gland changes
) . Anteroposterior Anteroposterior
. Transverse diameter P Transverse diameter P . . . . P
Fraction . . diameter of L-parotid diameter of R-parotid
of L-patotid (cm) value of R-patotid (cm) value value value
(cm) (cm)
Before
2.540+0.379 - 2.694+0.575 - 3.986+0.372 - 4.120+0.520 -
treatment
50 2.443+0.392 0.454 2.611+0.570 0.656 3.892+0.355 0.424 3.924+0.516 0.261
10" 2.302+0.379 0.078 2.473+0.509 0.203 3.696+0.352 0.029 3.773+0.462 0.042
15" 2.173+0.346 0.008 2.309+0.504 0.039 3.472+0.328 0.001 3.591+0.481 0.007
20" 1.972+0.358 0.001 2.101+0.490 0.004 3.276+0.354 0.000 3.373+0.450 0.001
25" 1.831+0.376 0.000 1.947+0.476 0.001 3.115+0.348 0.000 3.187+0.476 0.000
30" 1.580+0.386 0.005 1.832+0.660 0.043 2.998+0.499 0.011 3.036+0.431 0.005
=3 BRI ST Doy BHE-Doa TIHIHE KDL R
Tab.3 Correlation between dose variations of brain stem—D.,..., spinal cord—D.... and parotid gland changes
Transverse diameter of Transverse diameter of Anteroposterior Anteroposterior
Parameter
L-patotid R-patotid diameter of L-parotid diameter of R-parotid
Brain stem (D) - - - -
. 0.015°
Brain stem PRV (Dua) 0.015° 0.015° 0.015° 0.033°
_ 0.039' 0.039' '
Spinal cord (D) - -
0.024° 0.033°
Spinal cord PRV (D) 0.033° 0.032° 0.015 -

The 1, 2, 3, 6 respectively indicated the patient NO.1, 2, 3 and 6. D,... Maximum dose; PRV: Planning organs at risk volume
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Fig.2 Changes of brain stem—D...., spinal cord—D.... of patient NO.1, 2, 3 and 6
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