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Evaluation of multi-fractional dose accumulation with deformable registration algorithm in

brachytherapy for cervical cancer
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Abstract: Objective To quantitatively analyze the differences in total dose assessment caused by different methods for
calculating cumulative dose in brachytherapy. Methods A total of 108 deformation registrations using hybrid deformation
registration algorithm were performed on 32 patients with cervical cancer who had completed brachytherapy, and the total
deformation dose of each patient was calculated. According to the volume controls of the bladder and the rectum, 32
patients were divided into volume control group (18 cases) and volume uncontrolled group (14 cases). The cumulative dose

volume parameters (D,,., D ) and Dice similarity coefficient were compared between two groups, and then

1ced 2 cc.
compared with the results obtained by multi-fractional dose accumulation method recommended by GEC-ESTRO. Results
The Dice similarity coefficient became worse as the relative volume ratio of the deformed image increased. In volume
control group, the difference between the results obtained by the method recommended by GEC-ESTRO and deformable
cumulative dose (Dpp/Dgic) Was small. For the bladder, the maximum Dy,/Dg; of D, . in volume control group was 1.05,
lower than 1.07 in volume uncontrolled group, and the minimum Dy/Dg.. was 0.91, higher than 0.80 in volume
uncontrolled group. It suggested that in deformation dose evaluation, the deformation dose may be 5%-7% higher or 9%-20%
lower than the results calculated by the recommended method of GEC-ESTRO. The main reason for the differences was

dose grid scaling caused by volume difference in image deformation. The Dy,/Dgic of Dy, . and D,  was closer to 1. For the
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rectum, high Dy /Dg..was not observed in volume control group. The maximum and minimum Dy,/Dg;. of D,  were 0.99

and 0.80 in volume control group, lower than 1.06 and 0.85 in volume uncontrolled group, indicating that the Dy, /Dpc of

uncontrolled group was 6% higher. The cumulative dose ratios of D, ., D, .., and D, of the rectum were all close, and the

difference was not as significant as that of the bladder. Conclusion In brachytherapy, the deformation volume can affect the

calculation result of deformation cumulative dose. A reasonable control of the volume of the deformation contour is not only

helpful to improve the accuracy of the deformation, but also makes the evaluation results of the total deformation dose more

stable. It is recommended to pay attention to the volume control of the bladder and the rectum during brachytherapy.

Keywords: cervical cancer; brachytherapy; deformable registration; cumulative dose
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Fig.1 Before and after rigid registration and deformation registration

TS HAAE IR B K 147 ( Displayment
Vector Field, DVF) f)2Ehit F 47, DVF &2— & T
B UG T BRI [ e BRI s . TRt
HR4E DVF 2558, 7T LUK FVES 2 IR A% DT FE 14 57 £ 4
JC, R [ EUE L A 2R AR S Rl . ARSI
T A R Yl s 3 i PR E I A R AR 5]
T, SRR AN E 2 FroR o ASBFR 23 il U R OTB T T i
XS B VR AR S AN AR R AR 45 5
FLEIEAR B AR FR2E SR AS AR, JB5 bk B0
Dy, D oo Do BRI AYFE . & X DER, DY 435

N
FoREn PRI EE AR, Y DEE ..

S DI o IR PRSI A
BB EIRRIE RS RS,

N

B — it B
DCTn,EE?ﬂJQ'{ - DCTn + DCTi ->CTn ( 1 )
i=li#n
N
Hi — Y
DCTn,,MJm‘ - DCTn + z DCTi ->CTn (2 )

A SCAF ] DSCAE AT A 45 R PEN 5 05, X T
K —IE 4% B 1 DSC, & AL 5 By H bs KR 5
RS S H R E G, A
2(Vparnmmpen ) Vesmpns)

DSC = (3)

Vﬁﬁ“ﬂﬁl!ﬁﬂ’ﬂf&?zﬁ? + Vii%f’ﬂf%@!?ﬁ

DSC{EGBHEIT T, s PR R AR 25 8] _E FE 58T

AL e B N B4
E2 HERFIENHMNREERNENTESH

Fig.2 Dose distribution before deformation and superimposed dose distribution after deformation
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Fig.3 Change of Dice similarity coefficient of bladder and rectum with deformation volume ratio
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Fig.4 Deformation cumulative dose ratio of the bladder in volume control group and volume uncontrolled group changing with deformation

volume ratio
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Fig.5 Deformation cumulative dose ratio of the rectal in volume control group and volume uncontrolled group changing with deformation

volume ratio
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