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Dosimetric study of TomoDirect technology in radiotherapy for nasopharyngeal carcinoma
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Abstract: Objective To evaluate the dosimetric differences of TomoDirect (TD), TomoHelical (TH) and fixed-field intensity-
modulated radiotherapy (FF-IMRT) plans for nasopharyngeal carcinoma (NPC). Methods Ten patients with NPC were enrolled
in this study, and based on their CT images, three plans were designed for each patient, namely TH, TD and FF-IMRT plans. The
dose distribution in target areas, organs-at-risk and normal tissues were evaluated. Furthermore, the dosimetric differences were
compared among three plans by single factor analysis of variance, and compared in pairs by LSD method. Results For dosimetric
parameters in target areas, TD plans didn't showed any statistical differences with TH and FF-IMRT plans. TD and TH plans
showed significant improvement over IMRT plans in terms of OAR protection. Compared with FF-IMRT plan, the maximum
dose of spinal cord in the other two plans was reduced by about 4 Gy (P=0.000); the mean dose of parotid gland was
decreased by about 20% (P=0.000) and the Dy, Ds, and D, were significantly lower (P=0.000); the mean dose of oral cavity and
larynx were reduced by about 7 Gy and 20 Gy, respectively (P=0.000, 0.000); and the maximum dose of temporomandibular
joint was lower by 10 Gy (P=0.000). However, FE-IMRT plan was superior to TD and TH plans in the protection of optic nerve
and chiasm. Besides, TD plans showed certain advantages in the irradiation dose of the normal tissues outside the target areas.
Conclusion For patients with NPC, the differences in dosimetric parameters between TD and TH plans were trivial, and both
TD and TH plans showed significant improvements over IMRT plans, completely meeting the clinical requirements. TD
technology is feasible to treat patients with NPC.
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Tab.1 Dosimetric comparison of target areas in three plans (Mean+SD)

Target areas Parameters TH plan TD plan FF-IMRT plan P value
PGTVnx Dy /Gy 69.70+0.29 69.64+0.33 70.01+0.38 0.048
D.../Gy 75.37+1.04 76.11+£0.94 75.98+0.83 0.191
D.../Gy 72.48+0.39 73.00+0.52 72.41+0.32 0.007
PGTVnd Dy /Gy 67.98+0.35 68.11+0.49 68.72+0.34 0.001
D,../Gy 72.88+0.80 73.50+0.77 74.02+1.81 0.135
D.,.../Gy 70.28+0.26 70.69+0.51 70.37+0.62 0.160
PCTVI Dy /Gy 60.37+0.34 60.05+0.32 60.18+0.42 0.172
Vi 1% 98.65+0.60 98.10+0.65 98.24+0.71 0.078
PCTV2 Do /Gy 54.01£0.37 53.95+0.18 54.05+0.33 0.184
Vi /% 98.07+0.96 97.75+0.58 97.90+0.63 0.258

TH: TomoHelical; TD: TomoDirect; FF-IMRT: Fixed-field intensity-modulated radiotherapy; PGTV: Planning

gross tumor volume; PCTV: Planning clinical target volume
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Tab.2 Dosimetric comparison of organs—at-risk in three plans (Gy, Mean+SD)

Organs-at-risk Parameters TH plan TD plan FF-IMRT plan P value
Spinal cord D,. 32.29+2.35 34.75+3.14 37.38+1.21 0.000
D, 31.1242.20 32.3242.67 36.24+1.19 0.000
Spinal cord (PRV) D, 35.47+2.40 37.9242.82 38.62+0.95 0.009
Brainstem D,. 47.06+4.72 49.11+4.34 49.80+2.62 0.294
D, 42.89+4.46 45.09+3.87 45.72+3.48 0.263
Brainstem (PRV) D, 50.67+4.17 52.08+3.80 51.93+2.61 0.634
Lens D,. 3.13+0.39 3.18+0.43 3.65+0.40 0.184
Lens (PRV) D,. 5.81+0.69 5.77+0.50 7.09+0.82 0.037
Optic nerves D,. 38.97+5.02 40.00+5.67 11.3243.20 0.000
PRV optic nerves D,. 46.81+6.75 47.10+6.49 23.63+4.17 0.000
Eyes D, 5.57+1.01 5.05+0.83 4.78+1.03 0.431
Chiasm ).... 36.84+6.92 36.55+7.35 11.93+6.67 0.000
Chiasm (PRV) D, 42.72+5.39 43.47+7.17 21.44+7.98 0.000
Parotid gland D, 34.83+6.13 37.46+5.46 47.94+5.43 0.000
Dy, 22.96+2.91 25.9243.10 35.59+3.26 0.000
Dy 19.14£1.15 21.61£1.48 30.80+1.68 0.000
D, . 29.69+2.82 31.75+£2.61 39.02+2.53 0.000
Inner ear D,.. 55.99+8.29 54.63+9.57 57.86+8.97 0.724
D 43.52+9.48 42.98+10.32 45.78+9.53 0.796
Pituitary D,. 51.57+5.34 52.18+5.57 47.51£11.87 0.394
Larynx D.,... 19.1142.19 19.59+2.57 39.35+2.06 0.000
Oral cavity D.... 29.27+2.49 30.22+2.30 37.01+3.72 0.000
Mandible D, 56.57+2.62 57.99+2.97 59.10+3.64 0.159
Dy 34.79+4.49 35.27+4.37 43.07+3.45 0.000
Temporal-mandibular joint D,.. 39.65+9.50 38.87+10.61 50.46+8.36 0.019
Temporal lobe D, 54.18+4.74 53.24+5.81 49.01+6.14 0.108

PRV: Planning organ at risk volume

=3 IMITRIMIERA

AFIEF R (%, x+5)

Tab.3 Dosimetric comparison of the normal tissues in three plans (%, Mean+SD)

Parameters TH plan TD plan FF-IMRT plan P value
Vs 53.97+3.45 51.94+4.14 48.74+3.84 0.030
Vi 46.21+3.44 44.91+3.76 41.06+3.00 0.006
Vi 32.10£2.91 31.62+3.05 32.494+2.94 0.811
Vi 17.70+2.13 18.2242.00 22.92+2.96 0.000
Vi 9.35+0.97 10.20+1.13 12.23£1.70 0.000
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