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Correlation between TQA data trends and output of helical tomotherapy
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Abstract: Objective To discuss the relationship between tomotherapy quality assurance (TQA) data trends and output of
helical tomotherapy (HT). Methods The correlations between static output and output energy variation (D,,/D,,) were
determined based on the retrospective analysis on the parameters and data trends of each module of TQA of HT in recent 3
years. Results The offset parameter of z axis in step-wedge static module had the best correlation with the static output of HT
(r=0.883, P<0.01). The exit detector flatness in basic dosimetry module was the most sensitive to energy changes (=0.902),
followed by energy differences in step-wedge static module (»=0.897) and energy differences in step-wedge helical module (»
=0.852), and their sensitivities were 2.3x10, 3.1x10* and 5.7x10*, respectively. Conclusion TQA can help user to monitor

the changes in the output and energy of HT, thereby carrying out necessary maintenance and dosimetric validation earlier.

Keywords: helical tomotherapy; tomotherapy quality assurance; static output; beam quality

BEE W )2 i 7 (Helical Tomotherapy, HT) & 244~
B RSk IR (IMRT) AR Z — ) H5H M
SN AR LU, HT 20 AR 0 MR o ot B B = e 2L
A P BN B P TR AR X AR R e TR
R 1 g G 5 R o 4 i 4 R MR A R T
HA @R m i

A, HT BRS %5 1k 52 s PR (45 58 4 1Y) o 4 aok
A R EET . AAPM TG-148 Hit 5 45 17—

(8 B #12020-04-15

(E£T1E a4 DA A% H (2017-ZQN-15, 2018-ZQN-19,
2017-CX-8)

(1EB R A TFIS, Tl , TR, B9 7 1) R A7, E-mail:
whuhandaxue@163.com

[{B15 1% |5k % 4 , E-mail: tongzhangxiuchun@126.com

™ HT & 4t it & & 3iF (Quality Assurance, QA) HY 8
S SRS AS 1 FE R B, B A R 2R T R
], TOMO 24 Al 24k T — AN EE R HLET QA 4K
{f—TomoTherapy Quality Assurance(TQA)., TQA X
PRI FHBILZ PRI 5 R S A I R SR U RS T
BATIEARE R AR IR SS SedA TEEE 1Y B B o i
TQA i T Wil R Ge vk el AL , DA S B4R St 4k
PEGA I E e, AT S AE R TQA 24K
FITOMO % th it i th e AR e PEZ R HR R o

1 FERATTE

1.1 BSHmHEFIEMHERNE

WE 1a R K S AR (TR EE 4 0.5 em
(R A K 3 RIS R 5 om B REAK, Horp e g 2 5L
HO 7 T3k B AR K B9 1 em b ) F AISL HL B %



9 , .TQA

TomoTherapy

- 1121 -

(Standard Imaging Inc., Middleton, WI) it & F* TOMO
YT IR R BRAEA, AT A 75 ) i
R IR A 1 00 BESEF 4 40 cmx5 em) , 10 RN
BTG | T S AR FRE FL AT 2 (2% LA
), EE 20164 1 H~20184F 8 H %R T /07 -

AWFFE T B K TR 20 F110 em 4b A WIS 2 L
. D,/D, B R WS HT A RE R AL . W 16 s,
W S5 R0 AR K A ATSL HL S % 5B TOMO 797 IR
I H R BEORAEA, BRAT R A A ) )
(HLZE A BE 0°  FEETET 4 40 cmxS em) , Horp—ANHL B
2 FH ORI AR R R E (10 7120 em) fi %6 HE A 573 41
— AN B E AN SR W 1.5 em b4 H 570 A I
B, 2018 4F 1 H~20184F 8 H i# 2 8 4~ H Ay a] P,
&3 JA I D,/D g0

0.5 cm
a:fHFIENE
0.5 cm
2o RO
0.5 ¢ o e e
e e
10 e e e e
b: SR RN E
E1 mEENEraEMHAERNEREE

Fig.1 Schematic diagrams of output dose measurement

and beam quality measurement
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Fig.2 Step phantom made of aluminum
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Tab.2 Sensitivity of TQA parameters in tracking energy changes
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