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[ Abstract] Background and purpose: Head and neck lymphedema (HNL) is a common side effect of intensity-
modulated (IMRT) radiotherapy for nasopharyngeal carcinoma (NPC), but few studies have been reported. The purpose
of this study was to explore a method to prevent or mitigate HNL after radiotherapy for NPC patients and to study its
dosimetric feasibility. Methods: Two groups of plans were designed for 20 NPC patients. Plan A included simplified
intensity-modulated radiotherapy (SIMRT) plans by conventional method, and plan B included sIMRT plans using the
anterior head and neck lymphatic drainage protection area. Dose distributions of the target, dose-volume parameters of
organs at risk (OAR) and the total monitor units (MU) were compared between the two groups. Results: The target dose
distributions of the two groups all met the clinical requirements. The indicators of planning target volume 1 (PTV1) had
no significant difference between the two groups. In plan A, Dy, Vi, (%), Voso, (%0) and homogeneity index (HI) of
PTV2 were superior to those in plan B (=4.134, 3.455, 2.423 and -2.410, P<0.05). D,,., of left and right parotid gland
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and V5, of left parotid gland in plan A were lower than those in plan B (# =-2.454, -2.113 and -4.651, P<0.05). For oral
cavity, D, and Vs, were higher in plan A (=4.639 and 2.237, P<0.05). Similarly, D,.,, and V5, of larynx were also
higher in plan A (+=10.934 and 4.624, P<0.05). Compared with plan A, the total MU of plan B increased slightly, but

the differences were not statistically significant. Conclusion: The plan design of the anterior head and neck lymphatic

drainage protection is feasible in dosimetry for NPC patients. Without sacrificing the target coverage, a low-dose

(<20 Gy) lymphatic drainage area can be reserved to the front of head and neck while oral cavity and larynx are better

protected.

[Key words] Nasopharyngeal carcinoma; Head and neck lymphedema; Simplified intensity-modulated

radiotherapy; Organ at risk
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Fig.1 The dose distributions of plan A and plan B on CT images
for a T,N,M, patient with NPC

#1 206INPCEEITRIAFIITXIBEXFENHEILLE

Tab.1 Comparison of target dose distributions for twenty patients with NPC between plan A and plan B

()
Target coverage Plan A t value P value
PTV1
Dygr/Gy 59.50+0.31 59.39+0.46 1.940 0.069
D,,/Gy 70.76+2.42 70.80+2.50 -0.890 0.386
D,../Gy 64.71+1.18 64.73£1.25 -0.561 0.582
Voso/ %o 99.86+0.27 99.84+0.28 1.343 0.209
Vi000/ %o 96.73+0.63 96.59+0.85 0.793 0.446
HI 0.175+0.030 0.178+0.030 -2.062 0.055
CI 0.851+0.010 0.855+0.020 -1.879 0.077
PTV2
Dyg, /Gy 53.86+0.34 53.56+0.41 4.134 0.001"
D, /Gy 60.26+0.61 60.24+0.48 0.234 0.818
D,../Gy 56.43+0.27 56.43+0.25 0.084 0.934
Vosy/ %o 99.91+0.15 99.83+0.19 2.423 0.027"
Vi000/ %o 97.64+1.02 96.56+1.42 3.455 0.003"
HI 0.114+0.010 0.119+0.010 -2.410 0.028"

*: Denotes statistical significance. Plan A: sSIMRT plan without anterior lymphatic drainage protection area; Plan B: sSIMRT plan with anterior

lymphatic drainage protection area
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Tab.2 Comparison of dose-volume parameters of the organs at risk for twenty patients with NPC between plan A and plan B

(i)

Organ at risk Plan A Plan B t value P value
Left inner ear

D,/ Gy 52.194+3.94 51.97+4.21 1.023 0.319
Right inner ear

D,/ Gy 52.28+3.66 52.20+3.72 0.518 0.610
Left parotid gland

D,/ Gy 34.57+1.59 34.88+1.45 -2.454 0.024

Vi % 52.22+6.05 54.54+5.38 -4.651 0.000"
Right parotid gland

D,/ Gy 33.62+1.54 33.84+1.52 -2.113 0.048"

V3% 49.66+5.72 50.44+6.07 -1.642 0.117
Oral cavity

D,/ Gy 39.07+3.25 37.91+3.38 4.639 0.000"

Vso/% 17.02+10.70 16.39+10.39 2.237 0.038"
Larynx

Do/ Gy 41.22+2.67 39.06+2.61 10.934 0.000"

Vs % 19.08+8.83 17.58+8.91 4.624 0.000°
Brain stem

D, ../Gy 57.08+1.96 56.94+1.87 0.802 0.433

D, /Gy 50.66+1.95 50.25+3.38 0.671 0.511
Spinal cord

D,../Gy 41.24+1.28 41.98+2.37 -1.366 0.188

D,./Gy 37.66+1.35 38.08+1.91 -1.449 0.164

*: Denotes statistical significance. Plan A: sSIMRT plan without anterior lymphatic drainage protection area; Plan B: sSIMRT plan with anterior

lymphatic drainage protection area
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