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A Split-parotid Delineation Approach for Dose Optimisation in In-
tensity-modulated Radiotherapy for Nasopharyngeal Carcinoma with

Bilateral Neck Lymph Node Metastasis in Level I

SHAO Ming-hai,KE Wen-ting, JIA Hai-jian, et al.
(the Affiliated Taizhou Hospital of Wenzhou Medical University ,Linhai 317000, China)

Abstract ; [ Purpose | To assess the dosimetric effect of split-parotid delineation in intensity-modulated
radiotherapy (IMRT) treatment planning for nasopharyngeal carcinoma (NPC) with bilateral neck lymph
node metastasis in level I[. [Methods] Twenty NPC patients with bilateral neck lymph node metasta-
sis in level I were treated by IMRT. Target volumes and several organs at risk were delineated with
Corvus 6.3 treatment planning system. A reference IMRT plan (Plan0) was generated based on a stan-
dard treatment planning protocol ,with a set of user-defined dose constraints for optimization. An inves-
tigative IMRT plan (Planl) was then generated based on the same protocol,but treating parotid glands
as split organs consisting of anterolateral and posteromedial sub-segments. A straight line through the
anterolateral margin of retromandibular vein divided parotid glands into two sub-segments,which was
nearly parallel to the posteromedial edge of the parotid gland. These subsegments were assigned inde-
pendent dose constraints. A phantom plan (Plan2) was generated for each patient using the same beam
configurations of Plan0 with split-parotid delineation. Planl and Plan2 were compared with respect to
target coverage and OAR sparing. Target coverages and the sparing of OARs were evaluated by the
commonly used dose end points according to RTOG 0615 protocol. [ Results ] Two plans both meeted
request of dose coverage of target and constrains on normal tissue. Regarding the sparing of OARs,
there were significant reduction in the mean dose,V,s,and <20Gy volume of the whole parotid. It was
attributed to an decrease of dose to the anterolateral sub-segments,with reduction of mean dose by ap-
proximately 20% and of V5 by 30%~40% to this part of the gland.[ Conclusion] A split-parotid delin-
eation approach in IMRT treatment planning for NPC with bilateral neck lymph node metastasis in
level II is feasible and has advantage to decrease the dose to the anterolateral part of the parotid.lts
effects on secretion of parotid gland deserves to be further studied.

Subject words:nasopharyngeal neoplasms;intensity-modulated radiotherapy;dose constraints;parotid
gland ;stem cell
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Figure 1 Transverse computed tomography images
showing parotid glands contours being split into
anterolateral and posteromedial sub-segments
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Table 1 Dose distribution of Target(x+s)

Percentage volume Percentage volume Percentage volume

Target Plan Meazr(l; c)lose receiving =115% receiving =110% receiving <93% CI
Y prescribed dose(%) prescribed dose(%) prescribed dose(%)
PGTV Plan1 70.02+ 4.25 2.86x1.24 12.71£6.63 0.78+0.20
Plan2 70.27+4.01 2.07+0.89 11.69+7.21 0.65+0.31
P 0.561 0.169 0.417 0.136
PGTVnd Planl 68.48+3.72 0.44+0.68 10.69+7.86 0.31+0.28
Plan2 68.45+2.08 0.13+£0.08 11.71+5.78 0.06+0.32
P 0.316 0.087 0.402 0.009
PCTV1 Plan1 69.12+3.05 83.48+2.13 90.48+4.10 0.27+3.13
Plan2 69.00+2.98 81.22+3.13 89.22+3.53 0.20+2.19
P 0412 0.546 0.489 0.157
PCTV2 Planl 66.46+4.01 69.97+5.81 84.93+6.11 0.53+1.07 0.54+0.01
Plan2 64.94+3.13 68.86+2.58 81.86+5.53 0.44+0.19 0.52+0.02
P 0.396 0.308 0.294 0.093 0.124
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a:Planl

b: Plan2

Figure 2 Transverse computed tomography images showing isodose distribution of IMRT treatment planning for a
nasopharyngeal carcinoma patient with bilateral neck lymph node metastasis in level II
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Table 2 Dose distribution of normal tissue (except parotid gland) (x+s)

Organ Plan Mean dose Maximum Special dose volume
(Gy) dose (Gy) parameter
Brainstem Plan1 26.75+4.41 59.71+6.77 V&=0.42+0.65(percentage
volume recerving =60Gy,%)
Plan2 26.14+3.96  60.78+2.31 V4=0.01+0.01
P 0.075 0.497 0.076
Spinal cord Planl 28.23+1.03 51.30+4.23  V5=0.507+1.03(volume
recerving =50Gy, cc)
Plan2 26.94+1.03 53.25+3.56 V5=0.104+0.219(cc)
P 0.017 0.199 0.15
Optic nerve Ipsilateral Plan1 33.17+5.89 52.83+4.85
Plan2 28.79+3.18  49.15+3.04
P 0.008 0.145
Contralateral ~ Planl 32.51+8.45 51.24+7.86
Plan2 29.84+3.30  47.89+5.27
P 0.184 0.103
Chiasma opticum Plan1 53.83+3.00 58.55+0.45
Plan2 49.43+4.86  52.68+6.16
P 0.099 0.02
Eyeball Ipsilateral Plan1 10.09+1.45 32.33+6.90
Plan2 9.85+1.68 33.95+6.94
P 0.59 0.043
Contralateral ~ Planl 9.86+1.59 31.16+4.84
Plan2 9.99+1.05 28.07+5.47
P 0.745 0.001
Len Ipsilateral Plan1 5.71+0.17 8.14+1.00
Plan2 5.47+0.60 8.08+1.31
P 0.286 0.878
Contralateral ~ Planl 5.26+0.25 7.90+0.90
Plan2 5.61+0.86 8.29+1.28
P 0.142 0.102
Temporal lobe Ipsilateral Planl 29.02+2.52 63.25+1.88
Plan2 27.78+£2.97 63.73+0.34
P 0.020 0.468
Contralateral ~ Planl 30.58+2.67 64.32+1.55
Plan2 27.82+1.68 64.23+3.57
P 0.000 0.903
Cochlea Ipsilateral Planl 40.31£7.90  55.82+2.29 V=2.94+4.14
Plan2 39.12+6.04  56.14+2.34 V5=0.23+0.48
P 0.128 0.597 0.075
Contralateral ~ Planl 39.97+6.06 55.10£2.84 Vs=0.55+1.12
Plan2 39.14+£5.66  55.27+1.93 Vs=0.38+0.81
P 0.728 0.643 0.126
Pituitary Plan1 46.46+8.31 53.27+3.78
Plan2 48.67+9.10  53.19+3.40
P 0.132 0.496
Mandible and temporomandibular joint Planl 40.43+2.75 68.13+1.58
Plan2 40.81+2.47 68.83+4.29
P 0.493 0.456
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Table 3 Dose distribution of parotid gland (x+s)

Vis(percentage Vipercentage Vs(percentage

Volume
Organ Plan Mean dose(Gy) VOhm.le VOhm.le volun}e receiving
;’(Elcseglné >recerv1ng >I'BCBI'V11’1g <20GY(CC)
=15Cy,%) =30CGy,%) =45Gy,%)
Parotid gland Ipsilateral Planl 24.18+3.44  76.66+11.48 29.83+11.43 3.33+4.28 8.79+1.59
Plan2 29.45+221  99.95+0.07  40.33+7.42 8.91+5.13 4.82+2.51
P 0.013 0.000 0.105 0.098 0.004
Contralateral  Planl 22.69+3.63 72.29+12.25 24.36x12.96 2.34+2.97 8.70+1.84
Plan2 27224326  97.17+2.77 34.84+14.05 4.89+3.11 435+2.15
P 0.023 0.000 0.132 0.11 0.005
Anterolateral sub-segment  Ipsilateral Planl 20.45+£3.01  67.49+17.49 13.57+9.45 2.68+3.72 7.49+1.98
of parotid gland Plan2 25.20+3.27 97.0+4.82  22.85+11.32 3.54+2.90 3.24+2.09
P 0.015 0.001 0.138 0.679 0.008
Contralateral ~ Planl 18.17+1.83  57.95+13.66 8.60+5.44 0.0+10.03 8.80+1.17
Plan2 2421+3.66  98.66+1.57 19.62+12.63 1.48+1.28 3.98+1.92
P 0.001 0.000 0.073 0.006 0.001
Posteromedial sub-segment Ipsilateral Planl 32.56+4.10  98.91+0.94 61.01+15.86  9.89+10.79 0.62+0.50
of parotid gland Plan2 36.39+3.28 100+£0.00 71.55+14.23  19.57+10.38 0.02+0.03
P 0.107 0.005 0.206 0.144 0.005
Contralateral ~ Planl 30.75£520  97.79+3.26  52.46x24.17 6.37+7.98 0.57+0.31
Plan2 34.54+3.89 100£0.00  67.94+15.80 13.25+10.83 0.120.11
P 0.059 0.06 0.061 0.178 0.000
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