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Dosimetric advantages of postoperative radiotherapy in flattening filter-free mode for left-sided
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Abstract: Objective To compare the dosimetric characteristics of volumetric modulated arc therapy (VMAT) plan in flattening
filter (FF) mode and flattening filter-free (FFF) mode, and to analyze the dosimetric advantages of FFF-VMAT. Methods Ten
patients with left-sided breast cancer after total resection from 2019 to 2020 were randomly selected. The same prescription dose
of 50 Gy was given to the planning target volume (PTV) of the same patient by two modes separately, and two kinds of plans, namely
FFF-VMAT plan and FF-VMAT plan, were designed on RayStation planning system. When the clinical requirements were met,
the dosimetric characteristics, total monitor units and total delivery time were compared between FFF-VMAT and FF-VMAT.
Results Except for the Dy, of PTV which was lower in FFF-VMAT than that in FF-VMAT (P=0.007), there was no significant
difference between two groups in the D,,,, D,,,, CI and HI of PTV (£>0.05). FFF mode was superior to FF mode in protection of
affected lung, the whole lungs, heart, spinal cord and anterior coronary artery (P<0.05), and compared with those in FF-VMAT,
the average dose delivered to the affected lung and heart in FFF-VMAT were decreased by 9.59% and 12.20%, respectively. The
differences between FF-VMAT and FFF-VMAT in sparing of the healthy lung, brachial plexus and normal tissues were trivial,
without statistical significance (P>0.05). The total monitor units of FFF-VMAT was 1.30 times of that of FF-VMAT, and the total
delivery time was shortened to 87.15% of FF-VMAT. Conclusion On the premise that the treatment plans of both groups can meet
the clinical treatment requirements, FFF mode can significantly reduce the radiation dose delivered to organs-at-risk and normal
tissues. Although the total monitor units in FFF-VMAT is increased, the treatment time is shortened. Therefore, the treatment
efficiency of FFF mode is better than that of FF mode.
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Fig.1 Four transverse images of a FFF plan, showing CTV, PTV, 100% dose line and the starting angle of radiation
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A3 SRR PTV ) Dyg, « Dysy, « Do, HIHE X 7 55
R CLATHLIA TG 24 A 5 R NE 1R, R 1
Al LIAS Y FF 5 FRF B2 0158 X R Dyg,, (P=0.007)
ZHNLE AMSEEIMIE , 22 R ICG T L (P>0.05) .

R o P A X A R 2L i B 30 o A R
1 - F 5 8l (Dose Volume Histogram, DVH) X [t
BN 2 fit R o PTV 55 PR DX s =X i 45 4 22

d: FLBR T 3 8RS HE R

#1 FFEXSFFFEXPTVHIZFHER(F + 5)
Tab.1 Comparison of dosimetric parameters of planning target
volume between FF—-VMAT and FFF-VMAT (Mean+SD)

SR FF-VMAT FFF-VMAT tH P{E

Dyg,/cGy 4 693.10+74.85 4 602.00+109.25 3.483  0.007

Dys,,/cGy 5 000.00+0.00 4999.99+0.00  0.896 0.390

D,,/cGy  5553.30+£33.46  5539.64+41.84 0.686 0.510
CI 0.84+0.03 0.84+0.03 -0.459 0.646
HI 0.16+0.02 0.18+0.02 2.178  0.057
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D, F1 Vi FEAIE T FF A0 (HIZ 22 5 G240 L
(P>0.05) ; 1fij FEAN At L 4= Al L0 J0E LA B 36 FFF AR
fifi 22y A 1 A7 IR 35 B AR T FR AR, 22 S A e it
208 X (P<0.05) . T LATESG A B A I FFF ALK
T PR, TR I ki R4 2 27 B 7E FRF A
T FF#EEC, 22 7 B G247 X (P<0.05); g S
OB LA K TE B 20 252 W 0K FRF BB St T
FF#EC, (H 22 R BG4  L(P>0.05) .
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Fig.2 Comparison of dose—volume histograms between FFF mode

and FF mode for the same patient
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Fig.3 Planned dose distributions of FFF mode and FF mode for the same patient
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Tab.2 Comparison of doses delivered to organs—at-risk and normal tissues between FF~-VMAT and
FFF-VMAT (Mean+SD)

f& Ko B HE H H E FF it FFF 55X A P1H
e it D, .../cGy 251.31+68.82 250.06+66.68 0.175  0.870
V6% 11.95+5.88 10.36+5.19 2.107  0.064
A0t D, ,.../cGy 1 385.04+£140.99 1252.224153.32 10.165  0.000
Vioa,/% 18.54+2.79 15.25+2.80 11.136  0.000
Vo /% 24.36+3.06 20.57+3.27 11.136  0.000
Vs 6y/% 55.47+4.53 52.22+6.23 11.136  0.000
il D, .../cGy 754.70+78.28 694.51£79.43 10349 0.000
Vioa,/% 8.22+1.06 6.76+1.10 10.045  0.000
Vaoay/% 10.86+1.18 9.19+1.29 11.095  0.000
Vs 6y/% 31.32+3.66 28.96+3.99 2701 0.007
L IE D,,.../cGy 618.47+145.61 542.99+133.77 5.006  0.001
Vioay/% 1.45+1.22 0.96+0.70 2538 0.032
=N Dy o 5485.93+27.19 5450.00+£72.92 11.136  0.400
SEAR BBk RIS Dy o 3678.36+1240.06 3 115.78+1379.70  2.472  0.035
IEH AL D,,.../cGy 295.56+33.69 296.00+£36.45 0.090  0.930
il D,./cGy 1938.00+569.11 1 455.80+408.00 2.693  0.011
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