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Dosimetric study on dividing delineation of gross target volume of nasopharyngeal carcinoma

with skull base destruction

HUANG Guo-sen, XIE Qiu-ying, HU Xue-feng, ZHANG Li-wen, TENG Jian-jian
Department of Radiotherapy, Tumor Center, First People's Hospital of Foshan city, Foshan 528000, China

Abstract: Objective To provide dosimetric basis for delivering different prescription dose to nasopharyngeal neoplasms and
areas of skull base destruction by exploring the feasibility of dividing delineation of gross target volume (GTV) in the intensity-
modulated radiotherapy (IMRT) for nasopharyngeal carcinoma (NPC) with skull base destruction. Methods From July 2010 to
December 2011, 30 patients with non- metastatic NPC with skull base destruction, treated by IMRT, were analyzed. Their
GTV. were divided into GTV,, and GT Vi, respectively representing the GTV of nasopharyngeal neoplasm and areas of skull
base destruction. Based on the location CT, three treatment plans were designed for each patient. In the first plan, GTV,, and
GTVie were given the same prescribed dose, 6800 cGy-7000 cGy. In the second plan, GTV,, and GT V... were also given the
same prescribed dose, 7000 cGy-7400 cGy. While the prescribed doses to GTV,, and GT V... were different in the third plan,
respectively 6800 cGy-7000 cGy, 7000 cGy-7400 cGy. The changes of target volume divided by GTV delineation and the dose
to target volumes and normal tissues in the IMRT for NPC with skull base destruction were analyzed. Results The prescribed
dose received by planning target volume (PTV) was more than or equal to 95% in each plan. The dose to skull base was not
uniform, especially to the top two layers of target volume. The average dose differences between the maximal dose (D,.x) and
minimum dose (Dui) of PT Vi were respectively 1231 cGy, 1824 c¢Gy, 1731 cGy. The mean doses (Duen) 0f PT Voo Were
respectively 6910 cGy, 7550.1 cGy, 7541.8 c¢Gy. The dose distribution of nasopharynx was uniform and the average dose
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differences between D, and D, of PTV,, were 429.3 cGy, 571.4 cGy, 926.7 cGy, respectively. The Dy of PTV,, were 6966

cGy, 7557.6 cGy, 7222.7 cGy, respectively. The doses of bilateral parotid glands and oral cavity were related to the dose

gradient of GTV,,. The average dose difference of oral cavity was 341.5 cGy~513.4 cGy, and that of bilateral parotid glands

was 362.3 ¢cGy~491.7 cGy. There were no statistically significant differences in dose distribution of critical regions, such as

brain stems, spinal cords, bilateral middle ears, right and left optic nerves and temporal lobes. Conclusion Dividing delineation

of GTV in the IMRT for nasopharyngeal carcinoma with skull base destruction is feasible. It can deliver different prescribed

dose respectively for nasopharyngeal neoplasm and areas of skull base destruction, and decrease doses to normal tissues of oral

cavity and bilateral parotid glands.
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Fig.1 Target volumes of dividing delineation of gross target volume (GTV) in nasopharyngeal carcinoma with skull base destruction and dose

distributions of three plans
Note: a: The GTV., was divided into GTV,, and GTV,.. The red line represented GTV,,, while the light line represented GTV,..; b: The
prescribed doses were respectively 6800 ¢cGy—7000 cGy and 7000 cGy-7400 cGy for GTV,, and GTV,.., and the image showed the dose

image showed the dose distribution of transverse plane at the corresponding plane; d: The prescribed dose was 6800 cGy—7000 cGy for GTV,,

and GT V..., and the image showed the dose distribution of transverse plane at the corresponding plane
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Tab.1 Dosimetric comparison of target volumes (n=30, Mean+SD, cGy)

Item Plan 1 Plan 2 Plan 3 t P value
PTV..
Dos 6722.3+113.2 7433.1+116.9 7024.5+199.2 1.330 0.356
Dhnean 6964.9+77.3 7742.0+204.5 7270.8+66.2 -2.370 0.003
D 6754.0+169.3 6887.1+188.3 6748.2+132.1 1.220 0.136
Do 7288.6+110.2 7976.9+328.1 7752.4+264.4 4.050 0.059
PTV,,
Dos 6753.4+87.1 7412.1+147.6 6993.2+99.3 -0.823 0.127
Diean 6951.1+127.1 7782.3+165.1 7155.1+147.1 -2.790 0.015
D 6697.0+235.6 6717.1£303.0 6697.8+128.0 1.350 0.322
Do 7187.4+131.3 7896.9+361.1 7533.0+202.7 3.519 0.027
PTVione
Dos 6799.3+95.3 7336.2+168.6 7321.4+152.7 1.750 0.433
Diean 6956.2+121.8 7550.1499.1 7539.0+117.2 4.101 0.000
D 6593.0+177.6 6659.7+245.3 6547.8+269.8 -1.330 0.724
Do 7242.84239.4 7838.1+301.0 7813.2+255.9 2.430 0.317

Note: PTV: Planning target volume; D,..: Maximal dose; Dy Minimum dose; Dien: Mean dose

R2 3IMEMTHIRRBFBEFNESHILE (=30, x=s5, ¢Gy)

Tab.2 Dosimetric comparison of organs at risk (n=30, Mean+SD, cGy)

Organ Plan 1 Plan 2 Plan 3 t P value
Left parotid gland

Dinean 3325.3+424.3 3828.9+338.7 3579.6+217.0 -4.550 0.033

Dso 3101.1+274.8 3498.3+217.8 3201.6+310.3 -3.460 0.017
Right parotid gland

Dieen 3202.6+259.6 3786.2+310.3 3443.9+243.8 -5.350 0.041

Dso 3093.4+389.9 3181.5+332.6 3063.7+256.8 -3.610 0.000
Left middle ear

Duean 4288.1+£258.2 4877.9+£312.8 4762.4+215.4 0.899 0.850
Right middle ear

Diean 4453.6+291.3 4828.0+318.3 4669.9+248.1 1.221 0.361
Oral cavity

D 4021.2+171.2 4531.7£119.8 4231.24220.7 4.330 0.024
Brainstem

D 5459.1+463.2 5876.7+410.3 5718.4+332.1 1.113 0.553
Spinal cord

D 3795.1+69.2 3977.2+173.6 3886.9+125.4 -0.916 0.224
Left optic nerve

Do 5215.8+244.2 5783.3+£547.3 5550.3+113.5 -0.791 0.215
Right optic nerve

Do 5137.7+227.6 5698.8+307.9 5614.6+226.3 1.040 0.216
Left temporal lobe

Ds 4237.6£152.9 4403.6+227.5 4476.9+204.1 1.084 0.501

Diean 2202.2+£71.3 2254.8+177.3 2163.3+88.6 -0.951 0.440
Right temporal lobe

Ds 4342.8+139.4 4538.1+101.0 4583.2+155.9 1.321 0.271

Dicen 1967.1+66.2 2174.6+99.3 2271.2+111.6 -1.884 0.146
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