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Abstract: Objective To evaluate the dosimetric advantage of adaptive radiotherapy plan based on deformable image
registration for head and neck cancer. Methods Eight patients with head and neck cancer were randomly selected and weekly
scanned by CT. The target volume and organs at risk (OAR) were delineated weekly for re-planning. The new plans were
performed for a week until the fractional treatment ended. The original planning CT (CT1) was set as the reference CT for
deformable image registration. The weekly delivery doses of CT1 were accumulated to obtain the total delivery dose of
adaptive radiotherapy plan. The doses of original plan and the delivery dose of virtual conventional plan were also calculated
and compared. Results The mean dose of planning target volume (PTV) Dys in adaptive radiotherapy plan for 8 patients was 45
cGy lower than that in the original plans, basically consistent with the dose of original plans. Compared with original planned
dose, the homogeneity index (HI) and conformal index (CI) of adaptive plan respectively increased by 0.002 and 0.031, and
the mean dose (Dne) of left and right parotid gland, and the maximum dose (D..) of brain stem and spinal cord respectively
decreased by 24.37, 127.50, 189.87 and 111.37 c¢Gy. The PTV Ds; in virtual conventional plan was 334.87 cGy lower than that

in original plan, without reaching the dose of original plan. Compared with original planned dose, HI and CI of virtual
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conventional plan respectively decreased by 0.073 and 0.069, while the D,... of left and right parotid gland and the D,.. of

spinal cord respectively increased by 153.63, 170.50, 113.37 cGy. Conclusion The delivery dose of target volume in

conventional plan is lower than that in original plan, with over-radiated OAR dose. Adaptive radiotherapy can gain consistent

target dose with original plan, and reduce the OAR dose, with significant dosimetric advantages.
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Tab.1 Dosimetric comparison of original plan and virtual conventional plan for 8 patients (cGy)

Parameter Original plan Virtual conventional plan t value P value
PTV Dys 6 044.12+281.04 5709.25+323.95 5.378 0.001

PTV Dyean 6 242.87+265.74 6 151.624276.46 5.889 0.001

PTV D, 6479.37+273.49 6 394.50+260.92 8.615 0.000

PTV D 5946.37£301.25 5416.87+423.17 5.222 0.001
Parotid-L Dy 1 546.75+853.32 1700.38+1 081.05 -0.998 0.351
Parotid-R Dicun 1 636.13+834.57 1 806.63+1 159.64 -0.820 0.439
Lens-L Dy 270.25£212.16 384.88+337.03 -2.305 0.055
Lens-R Dy 237.38+176.74 415.25+478.53 -1.493 0.179
Brainstem D, 4289.75+1 172.60 4272.38+1 231.74 0.157 0.879
Spinal cord D 2300.13+1 069.77 2 411.50+1 323.76 -0.889 0.404
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Tab.2 Dosimetric comparison of original plan and adaptive plan for 8 patients (cGy)
Parameter Original plan Adaptive plan t value P value
PTV Dys 6 044.124281.04 5997.12+303.54 1.450 0.190
RIIRVAY 6 242.87+265.74 6216.25+256.06 2.292 0.056
PTV D, 6 479.37+273.49 6 383.25+258.48 2.205 0.063
PTV Dy 5946.37£301.25 5 808.50+370.93 2.140 0.070
Parotid-L Dycan 1 546.75+853.32 1522.384939.22 0.395 0.705
Parotid-R Dean 1 636.13+834.57 1 508.63+860.54 1.748 0.124
Lens-L Dy 270.25+212.16 304.75+233.38 -1.900 0.099
Lens-R Dy 237.38+176.74 262.13+189.28 -2.004 0.085
Brainstem D 4289.75+1 172.60 4.099.88+1 253.42 2.335 0.052
Spinal cord D 2300.13+1 069.77 2217.38+1 158.31 0.970 0.364
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Fig.2 Dose—volume histogram of three different plans of one patient
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Tab.3 HI and CI of original plan and virtual conventional plan

Parameter Original plan Virtual conventional plan ¢ value P value

HI 0.085+0.022 0.158+0.054 -4.260  0.004

CI 0.685+0.044 0.616+0.048 4.814  0.002

HI: Homogeneity index; CI: Conformal index
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Tab.4 HI and CI of original plan and adaptive plan

Parameter Original plan Adaptive plan tvalue P value
HI 0.085+0.022 0.087+0.034 -0.181  0.862
CI 0.685+0.044 0.716+0.073 -2.387  0.048
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