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Dose Stability Test of Domestic Accelerator XHA1400
GAO Wenchao®, WANG Junliang®, YANG Lin® XIE Chuanbin®, DAI Xiangkun®, QU Baolin®
Department of Radiotherapy, a. The Fifth Medical Center; b. The First Medical Center, Chinese PLA General Hospital, Beijing
100853, China

Abstract: Objective Through monitoring the main parameters of dose output to evaluate the stability of domestic accelerator
XHA1400. Methods The Daily QA3 device was used to detect XHA 1400 accelerator, including central axis dose (Dose), field
symmetry (Axsym,Trsym), field flatness (QAFlat), field energy (X-Energy, e-Energy), field size (XSize,YSize), and field shift
(XShift, YShift). The monitoring results of three consecutive months for accelerator by Daily QA3 were retrospectively analyzed,
and finally obtain the stability change trend and range of each parameter. Results The Daily QA3 device revealed that the Trsym and
X-Energy of 6 MV and 10 MV X-ray had a low stability performance, with deviation over 2%.The maximum deviations of stability
of the Trsym were: 2.61% (6 MV), 2.46% (10 MV), respectively. And the maximum deviations of stability of the X-Energy were:
4.86% (6 MV), 3.65% (10 MV). Other monitoring parameters of different energies showed a high stability performance. After the
replacement of ionization chamber, the monitoring of Daily QA3 revealed that the Trsym and X-Energy of 6,10 MV X-ray returning
to normal deviation. The energy of each grade and other detection parameters also fluctuated in a small range to maintain a high
stability. Conclusion Using Daily QA3 device to measure the accelerator XHA 1400 can ensure the accuracy and stability. The
accelerator XHA 1400 shows a high stability performance after the replacement of ionization chamber, which can meet the clinical

requirement.
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1.1 HRFiE&E

XHA1400 finsi#s, R @R % =1 X Do 45,
BHE6e MV, 10 MV FIRY X £k, 6. 8. 10, 12 MeV P4
LR 5 UG DX 4 2 R0 o W s, i R
WER T 5 RSN < SRR T RO
RGN 2 O RE A B R, IR AT RS, B
AL LR IR, SEELShAS AR, B AGR R
500 MU/min.,

T H . Daily QA3 R B L4 25 4~ M
w3 ANIFHGUAR B S K 12 AR SRR ), Hip s
MR ILE 1, e CAX B = F TRl Ao flr iy 10 00 o
CAX. T. B. L. R FAALE = H TR F- 30 5 B Fr:
eTL. eTR. eBL. eBR PU-~HL 2 % I Tl le T2 R 1,
XTL. XTR. XBL. XBR MU~ &% A1 TR X 4 fg i,
DU 12 A4 B ARG ER (T1, T2, T3, Bl, B2, B3,
L1, L2, L3, Rl. R2, R3) AT M CH —gtk, RIS
BRI SRS, TSR /NR 20 em x 20 em.

1 Daily QA3 BAa L% # 7 & B

1.2 7 iE

2 6 XHA 1400 i3 #4458/ E AR, &5 MBI ) 4G
ALAT 22 154 15 min. #2108 XHA1400 POHLESR, 4454468
BEPEATRGIAE Y Y R 200 MU, S¢S, f# 1 Daily QA3
JRAAAGRE I . R AL AT, X RAAGE T RE, R
SEAFEIN N % Y baseline FE£R{H. 6 MV, 10 MV X £k
B R/NRF 20 cmx 20 cm ; 6, 8, 10, 12 MeV HLF2k%
F 20 cm x 20 cm FR Y6 fA, ¥ 2 #E ( Source Skin Distance,
SSD) 100 cm, HLAEH 0° . BRIUETFIGFKR L, i
TE K RO SR A SR - 1T, B e kT A TR0,
HP 5 R L SR EP X FF, LI 2, DR, AEPYAEE
R 100 MU, SR E S 500 MU/min,
1.3 BB RER IR

AW 3 AT, B —Z R UG 3T
Mo LIS R A B B, 35— B B2 2 S A A2 4
KX B m B SLER AR, | R B E
By R A B 5 S ARSI B o SRS SRS I 2 5 Ml 22
TWEIEMT « RO R A £ 3% . STEFRRYE +2%.

SPHFFIHEE £2% . SFERRER 2%, STEF R/ £02 em,
SHEHRAZ +0.2 cmo SRFH SPSS20.0 B AN HdR v 7%
o, H (3+s) BRFRIHEYER

B2 B3R fen] 75 E

2 g
2.1 6 MV X&#illZR

6 MV X L4t SR L2 1 fIk 3. WS—FrBe (3
e B EHT ) K EE T LLE Y, Dose, Txsym A X-Energy
FeE M 22 T AR 28k e M, L Txsym., X-Energy
WA B H R 22 FFR, Txsym. X-Energy fa i Phd K
W25 53 50 2.61% (kB RRAE 2% ). 4.68% ( #id FRR
fH2%) ; BB (BEHup =5 ) BlEdE 2R Txsym,
X-Energy FUEMIRE R, JLAMS I R 2 i Fl

F16 MV X&E & A St 4

W B E AR E W B E LW E
Bk i3
- “Z? 'Zﬁl‘% (X £ s false) J_};E‘ —l:‘fﬁFE (X £ s false)

Dose/% 0.06 -2.82 -1.50+0.78  0.13 -1.77 -0.89+0.59
Axsym/% 094 028 -035%£033 1.75 086 1.23%+0.29
Trsym/% 2.61 0.12 0.71£0.55 -0.16 -0.92 -0.47+0.20
QAFlat/%  0.47 -0.07 -0.04£0.09 045 0.00 0.18£0.12
X-Energy/% 4.86 0.82 231%+1.12 1.60 -0.18 0.68+0.62
XSize/em  0.01 -0.03 -0.01£0.01 -0.08 -0.13 -0.10£0.01
YSize/cm 0.04 -0.05 -0.02+£0.02 -0.02 -0.07 -0.04=£0.02
XShift’em  0.06 -0.09 -0.01£0.04 0.10 -0.22 -0.05£0.06
YShift/em  0.10 -0.02 -0.04£0.03 0.09 0.01 0.06%0.02

2.2 10 MV X&#ail4E R

10 MV X ZRIATINAE SR IR 2 Flsl 40 ESE—FrBe (3
P B =TT ) KEAE T LA, Dose . Txsym M X-Energy
FeE M 22 T AR 2850k e v, L Txsym., X-Energy
WA B H A riR 22 FFR, Txsym., X-Energy Fat i Pt K
B 22 5399 2.46% (L EBRAE 2% ). 3.65% (i FFR
B 2%); BB (B =5 ) Bl /R Txsym,
X-Energy FUEMEIRE R, JLAS I 76 R 25 feiya
NN,
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W B E LA R £ WEELRGE
H J:{g’« ’ZE{R (x s false) J:{g’« ’;‘t& (x s false)
Dose/% -0.12 -2.79 -1.60+0.71 -0.63 -2.34 -1.56%0.53
Axsym/% 0.68 -0.15 -0.20£0.21 0.74 -0.31 0.21+0.27
Trsym/% 246 0.25 0.83%+0.51 -0.72 -1.34 -1.03+0.19
QAFlat/% 0.35 -0.28 -0.16£0.11 0.28 -0.07 0.14%0.08
X-Energy/% 3.65 044 1.78+£0.95 1.21 -0.03 0.56+0.31
XSize/cm 0.01 -0.04 -0.01+0.01 -0.11 -0.19 -0.14+0.02
YSize/cm 0.03 -0.06 -0.03+0.02 -0.02 -0.11 -0.07£0.02
XShift/cm 0.05 -0.08 -0.01£0.04 0.09 -0.24 -0.05+0.07
Y Shift/cm 0.09 -0.03 -0.03+£0.03 0.07 -0.02 0.04+£0.02
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6 MeV HL TR RIS TR L35 3 FIET 50 AR — BB
e B E [T ) R IIEHE T LAE ), Dose. Txsym 2 X-Energy
T PR 2= T I A M S5k g M, b Dose. Txsym.,
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A S F AR T 22 Fe R E R P 3
3 6 MeViF & &AM m] 45 R

w5 E PR E wBE LR E
e J:_[ﬁm _Zﬁm (x £ s false) L{;EL _E& (x £ 5 false)
Dose/% -0.60 -2.78 -1.68+0.66 -1.29 -2.33 -1.98+0.38
Axsym/% 084 -0.04 041+022 0.17 -0.54 0.16+0.22
Trsym/% 159 -0.38 036+0.44 046 -0.33 -0.03+0.27
QAFlat/% 031 -039 -0.15+0.13  0.53 0.13 0.31+0.14
X-Energy/% 189 0.05 1.04+044 0.18 -0.89 -0.30+0.40
XSize/lem 0,01 -0.02 -0.01+0.01  0.01 -0.01 -0.00+0.01
YSize/em .02 -0.05 -0.02+0.02 -0.01 -0.05 -0.03+0.01
XShift/em .01 -0.03 -0.01+0.01  0.01 -0.02 -0.01+0.01
YShift'em 006 -0.01 0.03+£0.02 0.03 -0.01 0.01+0.01
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M 22 53304 -3.10% (i) T ERME 3% ). 1.91% 5 55 — BBk
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S HAR IR ZE AV E R )
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FK4 8 MeV i T & & A H b 4R w5 E R R E B BERRERE
B ERRANE © BT RIS 2 S i{g" T{f (% + 5 false) ﬁf‘ Tf (G + s false)
B ERCOFR ERCOTFR -
g YEsfalse) Tt 0 (Frsfalse) Dose/% 036 -2.80 -1.66+0.79 -0.30 -1.22 -0.76+0.32
Dose/% -0.66 -3.10 -2.13+0.68 -0.75 -1.64 -1.09+0.34 Axsym/% 096 0.15 0.56+0.20 0.54 -0.20 -0.28+0.25
Axsym/%  0.64 0.04 036+0.15 032 -0.26 -0.01+0.20 Trsym/% 192 -028 0.38+048 0.22 -0.33 -0.12+0.20
Trsym/% 191 -0.38 0.34+047 0.15 -0.42 -0.22+0.21 QAFlat/% 023 -028 -0.11+0.08 0.1 -0.17 -0.04+0.10
QAFlat/%  0.45 -020 -0.07+0.11 0.34 -0.11 0.09+0.14 X-Energy/% 1.08 -0.08 0.23+0.23 -0.02 -0.65 -0.36+0.23
X-Energy/% 1.13 -0.08 0.62+030 028 -0.82 -0.26+0.39 XSize/ecm  0.03 -0.02 -0.00+0.01 0.04 0.01 0.02+0.01
XSize/em  0.01 -0.02 -0.00+0.01 0.02 0.00 0.01+0.01 YSize/em  0.01 -0.06 -0.02+0.02 -0.01 -0.06 -0.04+0.02
YSize/em  0.01 -0.05 -0.02+0.01 -0.01 -0.05 -0.03+0.01 XShift’em  0.00 -0.03 -0.01+0.01 0.01 -0.01 0.00+0.01
XShift’em  0.00 -0.20 -0.02+0.03 0.01 -0.01 0.00+0.01 YShift’em  0.06 -0.01 0.02+0.02 0.03 -0.02 0.01+0.02
Yshift'em  0.06 -0.01 0.02+0.02 0.03 -0.01 0.01+0.01 K6 12 MeV &, & & A b ml 4 R
2.5 10 MeVEE F&: il 25 2 W B E LA E BHERBSME
. . " B
10 MeV HLFZRATRIN A5 L3R 5 FIEl 7. S —Fr Bt B J?f‘ ﬁg‘ (% + 5 false) J?f‘ T{f‘ (% + 5 false)
(HEBEE AT MBI TLIA H, Dose. Txsym BEYE  Dose% 064 2.72 -1.53£0.86  -0.10 -1.13 -0.47 £ 0.40
oz HAK I S HRE e PE, Hd Dose. Txsym faE P Axsym/% 032 -035 0.03+0.18 039 -0.18 -0.05+0.20
KAw2E53 5 R -2.80%  1.92% , (A II7E i 22 7o /730 e P 8 20 5 Trsym/% 2,00 -0.11 0.53+0.51  0.56 -0.01 0.13+0.20
5B (T % 5 ) SIEHE B8, Dose. Txsym QAFlat/%  0.96 -0.15 0.16+026  0.15 -0.12 -0.04+0.10
FasE PRI, o Bt 7E I 22 Ao BB P s 20 X-Energy/% 0.55 -0.45 -0.17+0.17  -0.08 -0.53 -0.26 +0.14
2.6 12 MeVE F& M2 & XSize/em  0.02 -0.01 -0.00£0.01  0.03 0.00 0.020.01
§ - YSize/cm - - + - - +
2V PG A AR YO 000 0on ol oo
e A . ift'em  0.00 -0.03 -0.01+0.01 .00 -0.01 0.00+0.01
(e 20T ) KB T LIE H, Dose. Txsym FaE M .
o e e e R YShift'em 0,01 -0.04 -0.01+0.01  -0.01 -0.05 0.02+0.01
BoE THADR M SHG e, Hd Dose. Txsym fo M
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M ZEJE, 6 MV, 10 MV X £kt f X-Energy M 52k %)
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FHRARE SO I 25254 T H 8 T AR B . AFST
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