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Quality assurance and quality control for intraoperative photon-based stereotactic body radiotherapy

LI Zhaobin, XIONG Fei, HUANG Guofeng
Department of Radiation Oncology, the Sixth People's Hospital Affiliated to Shanghai Jiaotong University, Shanghai 200233, China

Abstract: Objective From the aspect of the dosimetric characteristics of intraoperative photon-based stereotactic radiotherapy
(IORT), to summarize and analyze the monitoring items and methods of quality assurance for IORT and the experiences and
considerations in the clinical practice of IORT for ensuring the dosimetric accuracy of IORT, so as to establish an daily quality
assurance for IORT. Methods The water phantom, dosimeter and ionization chamber from Carl Zeiss were used to measure the
dosimetric data from IORT system. The main monitoring items included dose linearity, stability, homogeneity, the geometric focus
of beams, absolute dose calibration and the attenuation in water phantom. Results Intrabeam system produced 50 kV low-energy
beams. The dose linearity, homogeneity and short-term stability were within the clinical acceptable range. The dose error was
less than 1% within 36 hours. However, the analysis on the dose measurements in 24 months showed that the dose error
reached -4.5%. Conclusion The system has a favorable stability and the monitoring items are within clinically required ranges.
By measurement, the clinical characteristics of Intarbeam system from Karl Zeiss and the clinically used data are obtained, which
provides a method of quality assurance for clinic.

Keywords: intraoperative radiation therapy; stereotactic body; radiotherapy; quality assurance; quality control

il

AT (Intraoperative Radiation Therapy, IORT )
JEAE T ARVIBRIE 5 72 LT PSR R b nT REFR
B B R LS A T B OGRS AT T . i AR AL
J7 AT LATE BN 7 52 IR DX A o7 AT FEL, PR

(Wi HH#A)2019-02-25

(1EE B 120k, -1, Pypo, 3222 MR U AT Y o B PR E A T
PR TPS TR AL SEARAL 255 )5 1 5T , E-mail :
lizhaobin79@163.com

R TT DAV b 4579 ek R R i BB, Sl T X I
WAL B R IR FHER I & LA
XFAR AT IR AR FE , JCHZ AR e & R s 2%
(18 2 & | R R A R I T O T A 3 Rt o 2
MVE o 1AM #2575 N R B i il 7 B
FATE 1993 4R UAFI T H FL EL LN AR O T

20144, i ACTE KA I E 25 7S N R EEBEHTS [3E 5% 5h
AR TSR BT A, AR TR T i
(WK o eI TR ELIR SRRV ) X T2 (50 kv) iR
SF IR R IR, BB SR BEASTR] (0~2.0 em) L 377 TR
AT, — B S TA] A 15~30 min, B4 SRRV



- 1158 - H ] B2 B

AR $364

PLERRAE B3P 2R AR 2 ml &g, nl 7 TR A R G RS
2y FRAER R, R Y 2 B FARRAUR Y . 7
I TR DA B TR R, 3l iR R DCE L, AU
ERAE X TR EHR U AN , 15 2 SRRSO
HEBRESGE PR ISP AN A RO PR E H 22, I8
JEAHSCTERI S, $2 i PRI R B A LR,
BIFASN TS, KRG SAHBIR R A
ZAMITTERI TR AR A A R
SYRALHE

1 M8 EFHZE

1.1 —fgarad

INTRABEAM Z i j& H R/REERI AR BT T AR
T R TR ECHA T IR A IR IR AR RS I T S 3
TR IRGE 3 — K 10 em BRI LR 50 kV
LI 40 pA PIEERSAE TN i TR A S ST
KA TFARFTTE 125 ) R & X 4k . ARG PR
6T FH HP B4 AR IO FH 23R, AT DA S ) AR5 R/
FAY il R # 3) XBF R IR b, T AN [ ) RS, ] =
A BRI ST 2R T S 1 G B s AR S B o AR
A BRI TE 50 kV .40 pA B A T T, X I
PRA 7 3l %) 25478
1.2 EEMNEE MR

FUFHEE RIS AR IR KA (30%30%20) em’,
7| i Y (UNIDOS E, PTW) . *F it i, B % (34013,
PTW) 45, Il it 7% 2l 2R sy 7 I 4 INTRABEAM
BRI Rz AR o W P 2% T A AR ) A L
A 2 7% KA L, R kv e 2 = e AR R4 &
A3 B s ES A 1~41 min AR, 4 5 minid
SE— IR, ST a8 th AR A 2tk . A MR
537 H A A RUERE P 36 h N E MR
IIRRE k. RS e Y AR 5 3 d, T 3 Ul
SRUE IR 25 536 h PIARE MR SRl 4 3 K, B R %)
TSR IR AT J AN — 1, 43 il s R R A3 s K
IR, AN T X SR ) A A T R T SR
1.3 H—E4in

FE I ORI AR B X G445 1l [
1 (B TRV R R R D, AT REAA IR YRR &3]
R M4 AN 38 Al R T B0ICHE
I B AN A e [ o X RS U o — S
B B S = B R T
1.4 FIEFHN

BRI it U 25 19 7] 2 2 RS I, 4 AN (] 284 -5 it 5
i AR B 7R i A I RN 4 R BRI . R G A:
AT BRI it U5 04 TR R0 A 4 R, R AR

it IR 45 AR/ Rl IR 4 1 R R i R o R A, IF
HAFGIRSE PRz H A, DABRIE it I 25 1) H e ey
T LABRIE it U 2 S 451) , JH A it 95 25 1 i 2 vk 5
BRIP4 R A OB LG [A]— TR
FEAL A/ TCH A B R R Y . R X
SRR EE ) % 5 A RBCR RS B [ it Y5
AN R B A 7] 3R
1.5 &kl

250 % 45 ik i 4 IE (Quality Assurance,
QA) , #E il G AL BAE 516 4 2 X PTZIE , X J12k
TR AR UGS 5 50 6 A IR WHE 5 1Y 58 2 PR R
WEHATE . WNSRAE 5B IR M ok XL TER A1, ik
ST IRBUN SRR Bl A S T8 Sk R D ASCAS B A
TRIT AN A AR AR TR 10% , 2k
R IE o AN I T3 T S ()R SR L
R R AAT A AL, S R S Ak

2.1 FIEL&H

oA R 2 M VA I R AR T )
B 22—, S AR TS 5 i o 700 2 %) o 3 RN 7 4L
Y OCHE, M A5 BRI R B R AT
FEAS I )Y 2B 0R 22 /N T 0.5% , 114 0.25% (3
FEl 4 0.13%~0.44% )
22 FIEEE M

A3 SIBEASE 2 .5.10.20 .30 mm ZbHEAT 3 YRl &%
£ A5 3 YR 8] 1) e KA 22 53901 R 0.55%.0.91%
1.37% .1.36% . 1.46% , EE M R I, | FZIEHETF AR
36 h N QA, it 36 h 7T HLHT QA , T LA 36 h NS E A
DX F A i G E 2, R R RIS/ A
FERFEDEISERIE N7 S mm 0 & FE, 258 /R 36 h
PRI IRZE/ T 1%, R IR ZEK . P —IR QA
Jo R RE AR 36 h, BT 36 h T, TR B R QA,
R JCE: A, Fr LA I 36 h A8 7l e kAR
—RQAJGTERL. 1 RS 244 Wiz iz £ Han
AL, BRAR TR IR e IS 2
ARAT, AW B AR L, e R 258 51-4.5%
23 FlEH—1H%

F T At B G 09 45 1) [R] P A T 34 4%, 45 [n)
) A G I S REE A PR A LA i iAo X T
AN S HEAT T 3 Ul SR A SR, FL A
TR S5 A AR i 223 BBl o DATRIE R O 0 o5 A 5
RIFRAE 25 I i YR 25 03 1) -4.6% . -2.7% .-0.9%
F1-3.3%. d BA It VA 1 I AN S 45 ) R , T3] e A
IEF .



10

- 1159 -

24 REFIER

) 5 AN [R] ELAR A B0 it 8 25 1) TR B 791 i R R e
e 2K T REIRAS EARAIE], 52k o8 o it U 4% s
TS 2 DA (], S O [R) AR A RO it VR 4 3%
TAI ) R 25 S A I (3R 1), 6T ) R S %)t 2 o
T, FLAR R, it Y8 #5 XoF S 28 o il 22, 3 1 )

A2
28 e 2 o =

.04
02
00
98
96
94
92
90

12345678 9101112131415161718192021222324
t/H

B KERE
Fig.1 Long—term stability

%, {HZ 17 35140 mm i J5 25 A% 22 1 77 4K T 30

F1 NEIERKEERSRENFEE(Gy - min™)

Tab.1 Absolute dose rate for spherical applicators of different sizes (Gy - min™)

0 mm 2915 1.757 1.196 0.826 1.210 0.827 0.596 0.441

2 mm 1.926 1.214 0.863 0.617 0.850 0.608 0.453 0.344

4 mm 1316 0.871 0.642 0.473 0.623 0.462 0.352 0.274

6 mm 0.936 0.647 0.492 0.371 0.472 0.359 0.279 0.221

8§ mm 0.689 0.494 0.384 0.296 0.366 0.284 0.225 0.181

10mm  0.523 0.385 0.306 0.240 0.290 0.229 0.184 0.149

12mm  0.406 0.307 0.247 0.196 0.234 0.187 0.152 0.125

14mm 0321 0.248 0.202 0.162 0.191 0.155 0.129 0.105

16 mm 0.259 0.202 0.167 0.136 0.157 0.129 0.106 0.089

1I8mm 0211 0.167 0.139 0.114 0.131 0.109 0.090 0.076

20mm  0.174 0.140 0.117 0.097 0.110 0.092 0.076 0.066
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Fig.2 Relative dose rate for spherical applicators of different sizes
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