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Fig. 1. Beam’s eye view display of planning target volume,
carotid arteries and spinal cord in the modified oblique fields.
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Table 1. Average Mean Dose for Virtual Plans

Structure POF* (Gy) MOF' (Gy) p-value
Clinical target volume 61.3 61.0 0.80
Planning target volume 60.3 60.1 0.35
Spinal cord 0.8 14 0.03
Carotid artery 385 26.3 <0.01

*parallel-opposing fields, Tmodified oblique fields.
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Fig. 2. Dose-volume histogram for planning target volume.
POF: parallel-opposing fields, MOF: modified oblique fields.

Table 2. Mean Percent Volumes Receiving Various Dose
Levels for Virtual Plans

Structures  Parameters POF* (%) MOF f (%) p-value

Carotid artery ~ Vis' 53.2 15.0 <0.001

Vi 459 78 <0001

Vso! 322 05 <0001
*parallel-opposing fields, "modified oblique fields, Tthe mean

percent volume receiving more than each dose levels.
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Fig. 3. Dose-volume histogram for carotid artery. POF:
parallel-opposing fields, MOF: modified oblique fields.

Irradiated volume
700 e POF
-=== MOF
600 4

3
Volume {cm’)
N w L (%2}
(=] o (=] o
o o <o (=]
1 ] i 1

100

0 10 20 30 40 50 60 70
Dose (Gy)

Fig. 4. Dose-volume histogram for irradiated volume. POF:
parallel-opposing fields, MOF: medified oblique fields.
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—— Abstract

Treatment Planning for Minimizing Carotid Artery
Dose in the Radiotherapy of Early Glottic Cancer

Yong Kan Ki, M.D., Won Taek Kim, M.D., Ji Ho Nam, M.D.,
Dong Hyun Kim, M.D., Ju Hye Lee, M.D., Dal Park, Ph.D., and Dong Won Kim, M.D.

Department of Radiation Oncology, Pusan National University School of Medicine, Busan, Korea

Purpose: To examine the feasibility of the treatment planning for minimizing carotid artery dose in the
radictherapy of early glottic cancer.

Materials and Methods: From 2007 to 2010, computed tomography simulation images of 31 patients treated by
radiotherapy for early glottic cancer were analyzed. The virtual planning was used to compare the
parallel-opposing fields (POF) with the modified oblique fields (MOF) placed at angles to exclude the ipsilateral
carotid arteries. Planning target volume (PTV}, iradiated volume, carotid artery, and spinal cord were analyzed
at a mean dose, Vis, Vi, Vso and with a percent dose-volume.

Results: The beam angles were arranged 25 degrees anteriorly in 23 patients and 30 degrees anteriorly in 8
patients. The percent dose-volume of PTV shows no statistical difference. Conversely, the cumulative percent
dose-volume of carotid artery shows the significant difference (p<0.001). The mean doses of carotid artery
were 38.5 Gy for POF and 26.3 Gy for MOF and the difference was statistically significant (p=0.012}. Similarly,
Vss, Vg, and Vse also showed significant differences between POF and MOF.

Conclusion: The modified oblique field was respected to prevent a carotid artery stenosis and reduce the
incidence of a stroke based on these results.

Key Words: Early glottic cancer, Radiotherapy, Carotid artery stenosis, Stroke
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