b

H34% 11 r ] R 2R AR AR Vol. 34 No.11
20174F 11 H Chinese Journal of Medical Physics November 2017
DOI:10.3969/j.issn.1005-202X.2017.11.007 R A5

EHE SRR T EER R RN TR EF iR

EEFEES, A, ek, F 45, 4R
J P B RS 5 DU = B i R T I“ i HiJH 545005

€3 E] BB : sk 2R 5% 59T (VMAT) 208 57 & SR A 2 7y k2 — , B Wi 3 e AR 39 8k 5 39 842 X F VMAT ++
X090 F A, 54T R AR 3 HAEX T VMAT 3+ X 69 16 R TTATHE, 73K 3832016 5 1 A~20174F3 A 2018 895 20 7%
& 1015' , R ARl — B 69 CT B A6 AR ¥e X, A 48 F 89 47 71 & 50.4 Gy £ RayStation i X £ %e-F & %3139 A AmA-4
INE 6 MV-X HF 2% 3F 3% 42 X (6FFF) f 39 245 X (6X) #) VMAT #+ X, Yo 4% 6FFF i X 5 6X it %] 69 7] & 45 1 F) B 1kl
Tt MBI A R, 4R .6X 5 6FFF HAF VMAT # X B3 PTV # 3% X 512 Do, 34 71 2 Diean, 324> 71 2 Dogss, 52
REEF YeREBIHAMERK(P>0.05); £ LR B ETHY £, 6FFF # X PR Vis, T3 7] F Dyen o N5 89 Vis 394K
T 6X 31X ; 6FFF 3+ X\ 5 2 48 52 71 & RS9 SE 55 4L AR AR s T 6X 3t R 5 Akt X 69 ) F ikl it 3 pk b R s 7 B K,
J o 6FFF 3+ %] 353538 18 2 34 A (98.52+0.66)% , 6X VMAT i+ %] 7 2 Ia-3iE 3 18 % bk 6FFF 1+ X w45 ; — & A9 L2 ARt
6FFF X -F- ¥ ML 23 Bka 3 An £ 6X 1% 69 1.3443(P=0.000) , -F# th R A 1a) e "y 6 X 31X th R A 2] 64 95.5%(P=0.012) .
Z5i0 : 6X 31 % 4= 6FFF i % ¥ akith R NG R A Z 3 2R, EEAS BARY o B 5 ALURN F BAT 7 & , 6FFF 3+ %) £ AR,
A T AR = RS 69 K A 5 6FFF X ) S 3k il at 5 R G JRB K, = FEALE A b Rt ] b, & 2 6FFF #pL 5
Hed3ghm 42 R BT Bm T, B R A 3 3 B X FE R ARG T 2, dofTifAE 3E 39 BAE X T & 28 VMAT # X 69
W& RHCR, Bk —F AR T,
[ SR8 ] & 20 ; AR 34 BAE K AR AR IR 07 5 A 2 5 s
[FE# S ]R815.6 [TEkERERD A [ 245 ]1005-202X(2017)11-1110-07

Dosimetric comparison of VMAT plans in different modes for cervical cancer: flatting filter free

vs flattening filter

WANG Zhanyu, TAN Junwen, LONG Yusong, HE Xiantao, WEI Ting, LI Gang
Room of Radiotherapy, Department of Oncology, Fourth Affiliated Hospital of Guangxi Medical University, Liuzhou 545005, China

Abstract: Objective To compare the dosimetric characteristics of flatting filter free (FFF) volumetric-modulated arc therapy
(VMAT) plans and flattening filter VMAT plan for cervical cancer for analyzing the feasibility of VMAT plan in FFF mode for
cervical cancer. Methods Ten patients with cervical cancer admitted between January 2016 and March 2017 were selected. Based
on the CT image and clinical target areas of each patient, two plans with the same prescription dose of 50.4 Gy and the same
parameters were designed in RayStation planning system, namely VMAT plan with 6 MV FFF X-ray (6FFF plan) and VMAT
plan with 6 MV flattening filter X-ray (6X plan). The dosimetric characteristics, dose passing rate, monitor unit and delivery time
were compared between 6FFF plan and 6X plan. Results The differences between 6X plan and 6FFF plan in the maximum dose
(D2), mean dose and minimum dose (Dsg,) of planning target volume, target coverage and conformity index of target areas were
trivial (P>0.05). The Vs and D,... of bladder and the Vs of small intestine were lower in 6FFF plan than in 6X plan. The irradiated
volume of normal tissue in 6FFF plan was less than that in 6X plan. Both 6FFF plan and 6X plan met the requirements for
dosimetric verification. The average gamma passing rate in 6FFF plan were (98.52+0.66)%, slightly lower than that in 6X plan.
6FFF plan increased the average monitor unit to 1.34 times of that in 6X plans (P=0.000), but reduced the average delivery time
to the 95.5% of that in 6X plan (P=0.012). Conclusion Though both 6X plan and 6FFF plan meet the requirements for clinical
dosimetric verification, 6FFF plan has more advantages in decreasing the dose to low dose area in normal tissue and protecting
organs-at-risk, which can reduce the risk of cancer recurrence. The dosimetric verification also showed that 6FFF plan can achieve
a gamma passing rate satisfying the clinical requirements. Compared with 6X plan, 6FFF plan increases the monitor units but

shortens the delivery time, which means using VMAT plan in FFF mode wouldn't reduce efficiency. How to evaluate the clinical
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effect of the VMAT plan in FFF mode for cervical cancer needs further study.

Keywords: cervical cancer; flatting filter free; volumetric-modulated arc therapy; dosimetric comparison
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6X: 6 MV flattening filter X-ray
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Fig.1 Dose distribution of 6X plan
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6FFF: 6 MV flatting filter free X-ray
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Fig.2 Dose distribution of 6FFF plan
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The solid line represents the 6X plan, while the dashed line represents the 6FFF plan.
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Fig.3 Comparison of dose—volume histogram between 6X plan and 6FFF plan
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Tab.1 Dosimetry comparison of target areas between 6X plan and 6FFF plan (Mean+SD)

Plan Dowi/cGy Day./cGy Duean /cGy Target dose coverage rate/% CI HI

6X 5060.3£18.9 5321.8446.3  5192.5+34.8 98.81+0.67 0.765+0.019  0.050 4+0.010 0
6FFF 5069.7£14.6 5318.6+41.3  5193.2+354 99.06+0.41 0.767+0.021  0.047 9+0.007 0
P value 0.271 0.678 0.695 0.227 0.443 0.377

CI: Conformity index; HI: Homogeneity index
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Tab.2 Dosimetric comparisons of organs—at-risk (OAR) between 6X plan and 6FFF plan (Mean+SD)

%2 6X 5 6FFF At XIE & B MFIEF LR (oxs)

OAR Parameter 6X plan 6FFF plan P value
Rectum Vis/% 73.71£15.84 71.66+14.76 0.123
Vso/% 38.92+9.48 39.91+8.13 0.358
Diean/cGy 4 640.0+227.2 4 623.5+235.5 0.165
Bladder Vis/% 52.35£9.74 50.56+9.69 0.034
Vsl/% 31.80+6.34 32.08+6.98 0.559
Diean/cGy 4 489.8+242.8 4 445.6+258.6 0.011
Small intestine Visl% 14.38+10.62 13.4549.86 0.025
Vso/% 5.82+5.46 5.88+5.46 0.569
Duea/ cGy 3 042.8+633.6 3012.6+£638.3 0.188
Femur L Vis/% 16.15+4.83 14.89+5.59 0.172
Vs/% 0.16+£0.21 0.22+0.23 0.255
Dyea/cGy 3 899.8+306.8 3 843.4+365.0 0.212
Femur R Vis/% 16.50+4.94 15.54+5.59 0.223
Vso/% 0.85+1.15 0.36+0.45 0.252
D/ cGy 3760.5+348.3 3722.2+395.5 0.382

3 6X 5 6FFF At X IE #4H LUK T2 R AIRELE
(%, xxs)
Tab.3 Comparison of the volume of normal tissue (body) receiving
low dose radiation in 6X plan and 6FFF plan (%, Mean+SD)

Parameter 6X plan 6FFF plan P value
Vi 68.51+2.66 64.01+2.59 0.000
Vv, 59.58+2.54 56.10+£2.41 0.000
Vs 55.09+2.44 52.43+2.28 0.000
Vs 50.14+2.36 48.90+2.17 0.000
A\ 47.58+2.42 46.86+2.13 0.000
Vi 44.57£2.79 44.22+2.34 0.135
Vis 38.43+3.35 38.26+3.18 0.630
Vi 31.68+3.45 31.1443.50 0.057
Vi 19.94+3.05 19.38+3.43 0.045
Vi 12..03+2.41 11.7442.46 0.023
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a: Plan dose distribution b: Measured dose distribution

c: Curves of plan and measured dose

distributions at a cross section

d: Distribution map of gamma

passing validation

4 6X TR E B FRIGHHE
Fig.4 Dosimetric verification for 6X plan

a: Plan dose distribution b: Measured dose distribution

distributions at a cross section

c: Curves of plan and measured dose d: Distribution map of gamma

passing validation
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Fig.5 Dosimetric verification for 6FFF plan
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Tab.4 Comparison of dose passing rate between 6X plan and 6FFF plan (%)

No. of patient

Mean+SD P value

Plan
1 2 3 4 5

6

7 8 9 10

6X 99.9 99.8 99.6 999 997  99.6

6FFF 992 989 984  99.1 98.5 985

99.9 999  99.7 99.8 99.78+0.12
0.000
98.3 99.0 969 984 98.52+0.66

TS5 PRI AR SR (B LA Coes)
Tab.5 Comparison of monitor unit and delivery time between 6X
plan and 6FFF plan (Mean+SD)

Evaluation item 6X plan 6FFF plan P value
Delivery time/min 3.82+0.46 3.65+0.33 0.012
Monitor unit/MU 391.77+67.82 526.37+79.05 0.000
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