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Evaluation of Dose Constraint for Contralateral Neck in
Unilateral Neck Volumetric-modulated Arc Therapy

Takaharu Kudoh and Youji Miyamoto

This study aimed to estimate the prevalence and rate of contralateral neck metastasis following unilateral neck volumetric-
modulated arc therapy (VMAT), and to determine the relevant dose constraints for at-risk organs in head and neck cancer patients
undergoing unilateral neck VMAT. We enrolled 33 patients with head and neck cancer who underwent unilateral neck VMAT
between 2015 and 2021. The prescribed dose to the high-risk planning target volume (PTV) was 60 to 70Gy, and the dose to the low-
risk PTV was 50Gy: (biological equivalent dose of 2 Gy) with simultaneous integrated boost. Four patients had contralateral neck
metastasis; however, these patients were salvaged. We evaluated the dose to the at-risk organs at virtual contralateral neck VMAT
treatment planning, which allowed the effective dosage of PTV in all 33 patients. The average maximum doses to the spinal cord and
brain stem were 12.8Gy and 11.1Gy, respectively. The average mean dose to the ipsilateral parotid gland of previously treated
unilateral neck VMAT plan was 5.0Gy. The relevant dose constraints to the spinal cord, brain stem, and ipsilateral parotid gland of
the unilateral neck VMAT plan were 32.2Gy, 42.9Gy, and 21.0Gy, respectively, in our department.
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Figure 1 High and low risk area of the right neck
Level Iband II (cyan) which had neck metastasis
were 66Gy and level, I1-V (blue) were 50Gy; dose
description.

Figure 2 Dose distribution of the right neck for
right upper gingival SCC using unilateral neck
VMAT
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Figure 3 Level Ib andlevel I of the contralateral 60 13

neck
Level Ib (red) was 70Gy and level I-V (purple)
were 50Gys dose description.

Figure 5 Liniacgraphy of the contralateral neck
3D CRT spared the spinal cord because the

f;liltleizliec]lz(sls/[g}l?tmbutwn of the virtual cont- maximum dose of the spinal cord was 42.8Gy at

ipsilateral neck VMAT.

The brain stem and the spinal cord set up the dose
constraint to become the minimum dose and did not
spoil the dose of PTV.
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Figure 6 Dose distribution of the ipsilateral neck
for left oropharyngeal SCC using unilateral neck
VMAT
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BiE o1 28.7Gy, WeIH O F-H i 015 27.4Gy T
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Figure 7 Dose distribution of the virtual contralateral neck VMAT
Rouviere (A) and level I (B). Steep dose distribution near the brain stem and the spinal cord.
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Figure 8 Dose distribution of the combination both the ipsilateral and the contralateral neck VMAT
Rouviere (A) and level II (B). The brain stem and the spinal cord were spared.

Table 2 Dose evaluation of the risk organs at the virtual
contralateral neck VMAT

) A 2 Jigide #ia [Gyl
e 11.1 (8.9-13.0)
it 12.8 (11.4-16.3)
HT B 5.0 (2.4-6.7)
it 26.0 (25.2-28.1)
iy 75.7 (73.9-77.8)
myi 28.7 (17.6-35.0)
L3I 27.4 (19.9-38.5)

Maximum dose at the brain stem, the spinal cord and the
mandible, mean dose at the other risk organs; *ipsilateral
neck of previously treated unilateral neck VMAT,
**contralateral neck of previously treated unilateral neck
VMAT

Table 3 Dose evaluation of the risk organs at the virtual contralateral neck VMAT by age and gender

e D] el
) 2 7 g g t B t ME
< 65 65 = 5 n

i 11.0 (8.9-12.4) 11.2 (10.5-13.0) P = 0.502 11.1 (8.9-13.0) 11.1 (10.6-11.9) P =0.811
S 12.7 (11.5-15.0) 13.0 (11.4-16.3) P = 0.544 12.7 (11.4-15.0) 13.1 (11.5-16.3) P = 0.347
Hrp B 26.0 (25.7-28.1) 26.0 (25.2-26.8) P = 0.809 26.0 (25.2-26.8) 26.1 (25.7-28.1) P = 0.460

XA * 5.3 (4.2-9.3) 4.7 (2.4-9.3) P =10.212 4.8 (2.4-6.7) 5.5 (4.1-9.3) P =0.253
A 75.8 (74.5-717.8) 75.6 (73.9-77.4) P =0.548 75.8 (73.9-77.8) 75.6 (74.5-77.5) P =0.633
1 28.5 (17.6-32.6) 29.1 (23.1-35.0) P =0.686 28.9 (17.6-35.0) 28.5 (23.1-32.6) P =0.744
% B 27.1 (22.0-35.1) 27.8 (19.9-38.5) P=0.655 264 (19.9-37.3) 28.9 (25.4-38.5) P =0.160

Maximum dose at the brain stem, the spinal cord and the mandible, mean dose at the other risk organs; *ipsilateral neck of

previously treated unilateral neck VMAT, * *contralateral neck of previously treated unilateral neck VMAT
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