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Influences of volume and position variations on plan target volume
during radiotherapy for cervical lymph node metastasis
in nasopharyngeal carcinoma patients

YANG Yu, YANG Wen, LIU Mindong, LI Feilong, LI Yu
(The First Ward of Oncology, Nanhai District People’ s Hospital of Foshan City, the Second School of Clinical Medicine,
Southern Medical University, Foshan 528200, China)

Abstract: Objective To investigate the influences of volume and location variations on the plan target volume
during radiotherapy for cervical lymph node metastasis of nasopharyngeal carcinoma (NPC) and the necessity of modifying
radiotherapy plan. Methods A total of 35 patients with newly diagnosed NPC were collected, and all the cases accepted
combined radiotherapy and chemotherapy. All the patients underwent localization CT scans before radiotherapy and between
the 20th to 22nd sessions during radiotherapy. GTVndl, PTVndl and GTVnd2 as well as PTVnd2 were delineated on the

images of two localized CT scans correspondingly. At the same time, the images of the two CT scans and their outlined
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target volumes were matched and merged in the Pinnacle planning system. The maximum diameter-reduction-ratio of each
metastatic lymph node (unit;% ) was then measured and calculated, and considered as an index for judging volume
changes. In addition, the minimum displacement distance between center point of each metastatic lymph node (unit; mm)
was measured and calculated, and considered as an index for judging location changes. Finally, according to whether the
boundary of GTVnd2 was beyond the range of PTVndl, all the collected lymph nodes were divided into 2 groups for
analyzing the influences of GTVnd volume and location variations on PTVnd. Results A total of 190 metastatic lymph
nodes in the neck were collected. Of them, 133 were beyond the range of PTVndl and 57 were not. In the group beyond
the range of PTVndl, the maximum diameter-reduction-ratio was 15. 1% to 58.2% , with an average of 37. 5% . In the
group not beyond the range of PTVndl, the maximum diameter-reduction-ratio was 12.5% to 53.8% , with an average of
35.6% . The difference of maximum diameter-reduction-ratio between the two groups was statistically insignificant (¢ =
1.54,P =0.158). In the group beyond the range of PTVndl, the minimum displacement distance between the center point
of metastatic lymph nodes was 2. Imm, the maximum value was 6. 7mm, and the average value was (3.3 £1.5)mm. In
the other group, the minimum value was 0. 5mm, the maximum was 2. 5mm, and the average was (1.3 £1.0) mm. The
difference between the two groups was statistically significant (¢ =2.40, P =0.034). The probabilities of occurrence of
GTVnd2 boundary beyond the range of PTVndl in different cervical lymph node regions were different, and the probabilities
of occurrence in levels I, II, and V were significantly higher than those in levels III and IV. Conclusion Location
variation of the cervical lymph node metastasis in NPC during radiotherapy is the main reason for the insufficient radiation
dose of the tumor. It is necessary to modify the radiotherapy plan in time so as to reduce the occurrence of insufficient
radiation dose of the tumor and improve the local control rate.
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