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Effects of carotid sheath-sparing intensity-modulated radiotherapy for locally advanced

nasopharyngeal carcinoma on doses of target areas and organs-at-risk
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Abstract: Objective To investigate the effects of carotid sheath-sparing intensity-modulated radiotherapy (IMRT) on the doses
of target areas and organs-at-risk (OAR) in patients with locally advanced nasopharyngeal carcinoma (NPC). Methods A
retrospective dosimetric analysis was performed on 10 patients with locally advanced NPC. Two plans, namely routine IMRT
plan and carotid sheath-sparing IMRT plan, were designed for each patient. The mean dose (D), Doses, Dsozs, Dsw, Davs, conformity
index and homogeneity index of planning gross target volume (PGTV,,) and planning clinical target volume (PCTV,) as well
as the doses of the carotid sheath and OAR were evaluated. Results The conformity index and homogeneity index of PGTV,,
Doy, and Dyean Of PCTV, Dyax @and Dy Of carotid sheath, Dy OF spinal cord, and Vi and D, of brain stem in carotid sheath-sparing
IMRT plan were significantly lower than those in routine IMRT plan, with statistical differences (P<0.05). No statistical differences
were found in other dosimetric indexes. Conclusion Carotid sheath-sparing IMRT plan for locally advanced NPC can significantly
reduce the doses of carotid sheath and brain stem without affecting target coverage, and achieve a superior dose distribution.
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&1 PGTV, HFIBFSHELR (r25)
Tab.1 Comparison of dosimetric parameters of PGTV., (Mean+SD)

PGTV.. Plan A Plan B tvalue P value

Dyl cGy 7293.20+£36.95 7275.00£37.43  -1.056 0.351
Dysi/cGy 7 038.00+24.86 7022.80+£52.49  -0.541 0.617
Dosoi/cGy 7 074.00+25.25 7058.60+54.98  -0.538 0.619
Dspoi/cGy 7261.60+£22.27 7245.40+£50.72  -0.983 0.381
Ds./cGy 7 416.60+£24.52 7407.40£37.95  -0.668 0.541
D../cGy 7 450.20+£20.96 7 446.40+£37.09  -0.250 0.815
Cl 0.504+0.158 0.549+0.156 5.514  0.005

HI 0.303+0.092 0.109+0.025 2.620  0.049

Plan A: Routine IMRT plan; Plan B: Carotid sheath-sparing IMRT plan;
CI: Conformity index; HI: Homogeneity Index
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Tab.2 Comparison of dosimetric parameters of PCTV, (Mean+SD)

PCTV, Plan A Plan B tvalue P value
Due/cGy 7 156.00£24.28 7 125.00 +44.37  -2.131 0.048
Dosi/cGy 6 664.20+64.89 6621.60£94.92  -2.139 0.099
Doso/cGy 6 759.80+59.29 6723.60£78.17  -1.719 0.161
Dsw/cGy 7 144.80+21.42 7124.20+48.03  -0.906  0.016
Ds,/cGy 7 388.40+19.08 7374.80£35.26  -1.222 0.289
Da/cGy 7 430.80+20.84 7423.20£29.65  -0.721 0.511
CI 0.678+0.081 0.689+0.073 1.388  0.237
HI 0.218+0.064 0.212+0.079 1.679  0.169

R3 DT EFSHELR (cGy, x£5)

Tab.3 Comparison of dosimetric parameters of carotid sheath (cGy,

Mean=+SD)
Carotid sheath Plan A Plan B tvalue P value
Diin 6 042.624+325.89 5584.52+122.95 -1.214 0.291
D). 7501.88£57.39 7117.90£63.61 -14.264 0.000
Dinean 6933.40+£114.33 6 724.58+53.93 -3.154  0.034

Dose Yolume Histagram

1 HRIARNFFESHE
Fig.1 Isodose distribution of plan A

B2 itXIBHFFESE
Fig.2 Isodose distribution of plan B
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Fig.3 Dose—volume histogram of two plans
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Tab.4 Comparison of dosimetric parameters of spinal cord (Mean+SD)

Spinal cord Plan A Plan B tvalue P value
Due/cGy 2 772.20+191.26 2 766.00+172.90  -0.626 0.005
Vao/% 93.93+4.50 93.50+5.25 0.982 0.382
Vas/% 76.56+12.06 68.12+17.83 0.921 0.409
V% 37.64+29.81 27.65+12.10 1.061 0.348
Vis/% 1.86+2.20 1.14+0.70 0.978 0.383

#5 MTHOFEFSHER (xs)

Tab.5 Comparison of dosimetric parameters of brain stem (Mean+SD)

Brain stem Plan A Plan B tvalue P value
Due/cGy 3 112.904232.87 3 045.06+258.49  -3.190  0.033
Vi/% 96.95+6.13 96.99+6.19 0.590  0.587
Vao/% 84.15+12.73 83.55+12.96 -1.685  0.167
Va/% 51.52+7.70 49.91+8.09 -2.661 0.056
V% 22.94+6.42 20.38+5.30 2872 0.045
Vs/% 4.69+2.98 2.69+1.02 -1.673  0.170
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