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Verification value of different three-dimensional dose verification systems
for volumetric modulated arc therapy plans of nasopharyngeal carcinoma .
a comparative study

HE Yong, WANG Yu,LIAO Xiong-fei
(Radiotherapy Center ,Affiliated Tumor Hospital ,School of Medicine , University of Electronic Science and Technology of China, Sichuan
Tumor Hospital ,Chengdu 610041 , Sichuan , China)

[ Abstract] Objective:To explore the application value of three-dimensional dose verification systems ( Delta ~4, ArcCHECK,
EPID EDose 5.0) in the dose verification of volumetric modulated arc therapy (VMAT) plans in nasopharyngeal carcinoma. Methods :
127 patients with nasopharyngeal carcinoma undergoing VMAT plan based on Pinnacle Treatment Planning System (TPS) were en-
rolled. And they were verified by Delta ~4 ,ArcCHECK and EPID EDose 5.0. The y passing rate,target dose parameters and organ-at-
risk dose parameters by the three dose verification systems were compared. Results: Under the standard of 3% /3mm,y passing rates
based on the three three-dimensional dose verification systems were all over 95% , without significant difference (P >0.05). Under the
standards of 2% /3cmm and 2% /2mm ,y passing rates based on ArcCHECK and EPID EDose 5.0 were higher than those based on Del-
ta~4 (P <0.05). The difference values of D98% ,D2% and Dmean in target areas ( PGTVT,PGTVn,PCTV1,PCTV2) calculated
based on the three three-dimensional dose verification systems and TPS were all lower than 3% , without significant difference (P >
0.05). The difference values of Dmax and Dmean calculated based on the three three-dimensional dose verification systems ( Delta ~4,
ArcCHECK,EPID EDose 5.0) and TPS were all lower than 3% . The differences in Dmax of lens and parotid gland,and Dmax between
the three three-dimensional dose verification systems and TPS were statistically significant (P <0.05) ,which were lower based on Arc-
CHECK and EPID EDose 5.0 than those based on Delta ~4 (P <0.05). Conclusion: The three-dimensional dose verification systems
(Delta ~4 ,ArcCHECK ,EPID EDose 5.0) can intuitively and quickly analyze the dose differences in VMAT plan dose verification,
ArcCHECK and EPID edose 5.0 three-dimensional dose verification system is better than Delta ~ 4.
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AR Delta ~4 ArcCHECK EPID EDose 5.0 F{i Pff
3%/3 mm 96.83£1.41  97.32+1.54 97.15£1.38  2.010  0.135
3% /2 mm 93.67£2.73  93.752.19 93.48£2.56  0.390 0.678
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* P <0.05,5 Delta ~4 tbidz,



153, %

A TR) = 44 551 ik 6 UE 2% 0 0 S A s 25 AR 2 81 56 07 330 ) 38 B A (L L A 663

2.2 EF=M=Z4FERIERES TPS WX F
ERERUE
F£F Delta ~4  ArcCHECK (EPID EDose 5.0 =
4E50) & 9 R & 48t B 8 #8 X (PGTVT, PGTVn,
PCTV1 #11 PCTV2) #| & 2155 D98% .D2% ,Dmean
5 TPS i MR w45 hn 22 Y <3% . = Fh =
) = I UE R G S TPS ML IX ) 2 i 22 7 Y
LG # L (P>0.05), k2,
R2 EF=M=Z4#F7ERIIEZES TPSHEXFAEZR
EREB[x+s,n(%)]

gR3
fo 28 E Delta ~4 ArcCHECK EPID EDose 5.0 Ffi  Pff
A
Dmax 0.87+£0.25 0.91+£0.33 0.93 £0.36 1181 0.308
Dmean 1.51£0.49 1.48 £0.37 1.44 +£0.40 0.875 0.418
ik ik
Dmax 2.18 +0.46 1.74£0.227 1.68£0.57*  18.126 <0.001
Dmean 2.03 +0.51 1.97£0.57 1.95£0.62 0.681 0.507
1 i
Dmax 2.72£0.84  2.25£0.91" 2.21£0.76*  14.515 <0.001
Dmean 1.59 £0.66 1.54+£0.52 1.55 +£0.59 0.253 0.777

X Delta ~ 4 ArcCHECK EPID EDose 5.0 F{g P
PGTVT

D2% 1.26 +0.28 1.25+0.19 1.2240.23 0.986 0.374

D98% 1.29+0.17 1.26 £0.20 1.250.21 1.461  0.233
Dmean 0.97 +0.26 1.01£0.27 0.93+0.29 2,714 0.068
PGTVn

D2% 0.71£0.25 0.74 +£0.19 0.75£0. 16 1.329 0.266

D98 % 2.38£0.91 2.46 £0.85 2.33+0.82 0.737  0.479

Dmean 1.54 £0.50 1.50 £0.49 1.57£0.53 0.609 0.544
PCTV1

D2% 1.13£0.24 1.17£0.35 1.15£0.22 0.667 0.514

D98% 1.46 +0.48 1.52 +£0.39 1.49£0.33 0.698 0.498

Dmean 0.87 0. 14 0.92 +0.16 0.89+0.18 2,178 0.073
PCTV2

D2% 1.35+0.47 1.40 £0.51 1.37£0.43 0.362  0.69%

D98% 1.75£0.82 1.73 £0.46 1.81£0.59 0.536  0.586

Dmean 1.51 +0.44 1.57 +£0.52 1.55+0.49 0.505 0.604

2.3 ETF=-MZHFNERIERSES TPS WEKHF
BEFEZERER

T Delta ~4 . ArcCHECK EPID EDose 5.0 =
Y50 5 IR R ge i H R Y fE M AR B R i AR AR Dmax
Dmean 5 TPS 153 i 57 & 2% 45 b5 22 w0 <3% .
SRR AR R A TR R G A AR AR S R Dmax
5 TPS 147 ) Dmax [WH 22 R BA G E X (P <
0.05) , H ArcCHECK .EPID EDose 5.0 /T Delta ~
4(P<0.05); =Fp =£ER ERIER S S TPS /Y H A
fo le s B B IR, ZER G E (P>
0.05), W#3,

R ET=-MZ4FERIRZS TPSHERIFEAN
BEERER[~=s5,n(%)]

o ke Delta ~4 ArcCHECK EPID EDose 5.0 F{i  Pff
L
Dmax 1.14£0.28 1.18 £0.36 1.16 £0.25 0.563  0.570
Dmean 2.91+0.87 2.86£0.79 2.77+0.86 0.904  0.406
Wi+
Dmax 1.25£0.67 1.30+£0.75 1.29£0.49 0.213  0.808
Dmean 1.61+0.79 1.57£0.63 1.520.71 0.508  0.602
iz
Dmax 0.91+0.33 0.96 +0.35 0.93+0.31 0.737 0.479
Dmean 0.81+0.26 0.83£0.27 0.89£0.33 2.648  0.072

#* P <0.05,%5 Delta~4 tbi

3 itig

HER 5P 7] 0 11 9 0 A S DR I T 9 8 g e
RMARE L I REE O EERET . Mk
B REAR S S o B 32 53 e B8 X0 4 40 A 1 28O
VMAT 452 AR 7EHLAL Ji i 1) [R] B, o 3 #48% Hh o559 42 59
TR S BT AR Ak, PR HE X ) e 0 T ) Rt B
AW EFE X T Delta ~ 4, ArcCHECK 1 EPID
EDose 5.0 =4 F| &5 UF R & 1E S W VMAT 1181
7RI 58 F ) R A

Delta ~4 1 ArcCHECK & H 5% 09 VMAT 3}
R =4k 57) &= 5% 3F T E., Liang %ﬁf[g- W &K, 3T
Delta ~4 il ArcCHECK RS EMHIE 58 &4
A R4 0 — S0P, X 2 0 ELE T 1R 2 10 A I
B U, (AL R A Ak B 5 Al o A XA fiE
HUBEF ¥ S B 1 7)o 55 1F JC 15 o A f B VMAT
RT3 R P B R B 22 . EPID EDose 5.0
=R UE R SR T EPID B & (19— R 5
R, B B R A 500 B2 1 A MR S AR e Pk
Hb e BA A SRR A AL, REAEWF
F2 A R EREM RRE T y R ST R
i 22 A VEAR S Y PE A bR N 3% /3 mm B}y 18 i
R=95% il JH IR A B A, A HF T 04
3% /2 mm B fEHEAF A I R R o S A BE ST
R, =P RGEAE 3% /3 mm bR Ty il ik 5 2 4b
T BRAR 038 SRS A R = 3 nT AR g T T S g
VMAT 3810 = 4 ik . AR R BIR, Y
PN FRAEN 3% /3 mm B, 3 F =FIGIE RGN v
WAL R >95% ;2% /3 mm 2% /2 mm FRifE T, 3
F ArcCHECK ,EPID EDose 5.0 &4 1) v i i X5
F Delta ~4 R, /8 = FFIEIIERGE Y 0T AT
SR VMAT 3130 i 500 & 56 iE , A48 76 R [\ 4 A1 A
HEN = F B UESS R XS LA AE 22 5, (HRR AT LAt 2 I
PR TR B0 1 75 K, SR e P IR AR L. (H
A A X Delta ~4 & 45, ArcCHECK . EPID EDose
5.0 R% y B R, W EH X PR RS



B3THE HSH
664  202274F5 J]

JIldt E Z Bz 2 4R ( http : //noth. cbpt. enki. net)
JOURNAL OF NORTH SICHUAN MEDICAL COLLEGE

Vol. 37,No. 5
May 2022

y 38 3 AR VAL R S E TAE AR R,
g LB B R AR A R AT B IR . A
— P L HR T R R O UE R G X G e A N
ZHS TPS IS R 257 P REE R B R, T
Delta ~4 ., ArcCHECK , EPID EDose 5.0 = 4 5] 15 5
TE R GE T Y B8 DR B2 48 bR FIAE S B R B R
b5 TPS 755 #5248 bp 22 (6 4 < 3% ;R f&
Lt B AR AR Dmax 5 TPS 153 ) Dmax f£7
225 b, HoAb ) 2 e bR U B e ) B 22 57 S s B
F Delta ~4 . ArcCHECK #1 EPID EDose 5.0 = 45|
HIGIERGIHR I IX G LA E R &S TPS i+ 5
AR R 28 S /N . X BEE SRR REOR H 2 (1) HAE
s R T IARCHE R -, AR 75 A HE R i A 2
FIARZE" 5 (2) Bk RE BRI A AF R IR, &
5 ) 3965 B v R R K X B R R (3)
DX A3 TFAX B8 i G, thn 25 5% i ) R A R

2% b BT ik, Delta ~ 4 . ArcCHECK Fi1 EPID EDose
5.0 WAERSEAE VMAT 1% 7] & 46 Uk v n] 10 PR
o3 A R 2 S, Y ) O BB IR T T R 0 B
B $2 Bt 4w 850 B S 8UE B 2 ArcCHECK il
EPID EDose 5.0 $ ik R ZEAH X} Delta ~ 4 B¢, al fff

S5 Lk

[1] Yin X,Gu X,Li F,et al. LncRNA SNHG6 accelerates nasopharyn-
geal carcinoma progression via modulating miR-26a-5p/ARPP19
axis[ J]. Bioorganic & Medicinal Chemistry Letters,2021,40(4) ;
127955.

[2] Matthias FH, Vivek V, Nina B, et al. Dosimetric comparison be-
tween volume modulated arc therapy and intensity modulated ra-
diotherapy in postoperative radiation of thymic neoplasms[J]. Acta
Oncologica,2018,57(12) :1713 - 1720.

[3] Inan G,Gul OV. Comparison of gamma analysis with using different
dosimetric systems for pre-treatment verification of intensity modu-

lated radiation therapy[ J]. Canadian Journal of Physics,2020,18

Z< F B 41k - http : //www. nsme. edu. cn

{E&E 5 & % : http: //noth. chpt. cnki. net

(2):1103 - 1109.

(4] SRAT,FEPKEEMEAR 55 O [R] = 4E 2000 4% XF 5 WA 6 VMAT &1
MLC {7 3% 22 #RI0 R A A E 52 [T, v AR U bR 27 2 i
2019,28(7) :527 - 531.

[5] Z=Wi3s, 206, WILE, 5. 5T EPID [y 78 (K 5] it 56 E 0F 5¢
BERELT]. AR Tt I 27 2 7k ,2017,26 (7)) :833 - 837.

[6] Pan JJ,Ng WT,Zong JF, et al. Proposal for the 8th edition of the
AJCC/UICC staging system for nasopharyngeal cancer in the era of
intensity-modulated radiotherapy[ J]. Cancer,2016,122(4) ;546 - 558.

(7] SRIEZE, EY, Do, 5. 28R = 4 T8 08 98 0T i AR b i
DX 19 B {57 B A RS A o L 52 B ik O SE A F e [0 ] 5 P B
I B 24 7k ,2021,18(1) 115 - 19.

[8] Liang B,Bo L,Zhou F et al. Comparisons of volumetric modulated
arc therapy ( VMAT) quality assurance ( QA ) systems: Sensitivity
analysis to machine errors[ J]. Radiation Oncology,2016,11(1) :146.

[9] AT, 28, B, 5. EDose £ 46 5 2 56 1F 5 48 X 4 M
S VMAT T3 550 52 40k mT AT PR e [0 ] b 4R IO Bl i 2
2020,27(21) .65 -73.

[10] Ezzell GA, Burmeister JW, Dogan N, et al. IMRT commissioning:
Multiple institution planning and dosimetry comparisons. a report
from AAPM task group 119[ J]. Medical Physics,2009,36(11) :
5359 -5373.

[11] Miften M,Olch A, Mihailidis D, et al. Tolerance limits and method-
ologies for IMRT measurement-based verification QA ; Recommen-
dations of AAPM task group No.218[J]. Medical Physics,2018,
45(4) .e53 - e83.

[12] 3RAH, EVK BB AR, 55, 36T EPID (1 £ 0 g 25 BE % 98 58 i
SR = A R R AT ST () ] R R iR, 2019,
54(5).758 = 761.

[13] Wu S,Quan R,Han L, et al. Analysis of intensity-modulated radio-
therapy for patients with nasopharyngeal carcinomal[ J]. Medicine,
2020,99(30) :e21325.

[14] BHEE, A0, SR E AT, 2. 3T ArcCHECK-3DVH £ 5 19 & W i
S TR R B YT = A ) B S TERR AT [ ] o S A g A O
,2020,37(12) ;1506 - 1512.

[15] Nelms BE, Opp D, Robinson J, et al. VMAT QA ; Measurement
guided 4D dose reconstruction on a patient[ J ]. Medical Physics,
2012,39(7) :4228 -4238.

(Y F HH7:2021 - 11 - 19 & @ 3852021 -12 - 12)

fB 48 : xuebaochy@ 126. com



