$33% A1 Hh [ R 2R Vol. 33 No.1
-10- 20164F 14 Chinese Journal of Medical Physics January 2016

DOI:10.3969/j.issn.1005-202X.2016.01.003 E r%ézigj—g%g

AR ALY PR SMRZE SR RIRZERI KB

IR, 3, TR, RER, BT #%
KT PR 5T Iy Bl FEER 400030

[ Z]BR: A1 I IBAST P B AR AR A I T IR 69 SRR £ (RSP R £ ) A 5 B — R I IE S I B BT 43 Y2 X 4
B As (AR 3% £ ) Z R 69 RIRME, A 3845 A — R3] 3508 77 (IGRT) 7 £ A AR AE . Fik: " BE A
T Fe F I B T 284 . HAR RARE L FARINR £ R — R KV AT R CT(CBCT) 4244, 7t 5 8 5 £ & ¥ 1%
RAEALCT BBBe iR AEARRE, SR EZEENEFAAAALN, GR3EMBOHIKRINEZRIKAARREZN ZRAIR
ZZ A AR (P>0.05), FAAUIE £ . $oBH LR FH £ 5+ (P>0.05); & # /%A 2% £ 7 (P<0.05) ; MiJ& k-Fr (S1) 7 4 L 2 %
##(P>0.05), -7 (AP)Fo £-% (LR) 5 @1 A B % £ % (P<0.05)., Wk Az £24F 16 KR (CTV) -+ X ¥ X (PTV) 2R
(AP/SI/LR) : 5B J% 2.80 mm/1.73 mm/2.73 mm; #fi 5% 9.80 mm/5.98 mm/5.09 mm; & % %% 3.94 mm/5.20 mm/2.73 mm, %5
i BREARINR 2 SR NR 2 X A A AT — 8k i F T E AT W — A4, BEA T FURARINE £ 5K A
REZRAHRFZF, AR NREE N RO ETAEEYA, E R SR BIE 5, R et E A K (4 C-
RadCatalyst) i 47 % 3245, VA 5 R AF HATT o

(REIR | 5B % IR B B s B AR 5] FAUI 8 77 s IRsMR £ R MR £

[FE42£5] R730.55 [ EktRiIRAD ] A [ 245 ] 1005-202X(2016)01-0010-06

Correlation between couch errors and target displacements in radiotherapy

LUO Huan-li, JIN Fu, WANG Ying, ZHU Yi-yu, YANG Ding-yi
Department of Radiation Oncology, Chongging Cancer Institute, Chongging 400030, China

Abstract: Objective To provide a reference for evaluating the effectiveness of image-guided radiotherapy (IGRT) once a week
by studying on the correlation between couch errors and target displacements in radiotherapy. Couch errors were caused by body
surface marking and laser beam positioning; target displacements were obtained from the verification of image matching once a
week. Methods Totally, 28 patients respectively with nasopharyngeal cancer, lung cancer and cervical cancer were selected.
Couch errors were recorded after the position. Cone beam computed tomography or kV scan were carried out once a week, and
the obtained image was registered with the digitally reconstructed radiographs or located CT images to record the target
displacement. The differences and correlations of couch errors and target displacements were analyzed. Results No significant
differences were found in the systematic error of couch errors and target displacements among three kinds of cancers (P>0.05).
Significant differences were not found in the random error of nasopharyngeal cancer (P>0.05), but found in that of cervical
cancer (P<0.05). For lung cancer, significant differences were not found in superior-inferior (SI) direction (P>0.05), but found
in anterior- posterior (AP) and left-right (LR) directions (P<0.05). The margins of clinical target volume and planning target
volume obtained from target displacements were respectively 2.80 mm, 1.73 mm, 2.73 mm in AP, SI, LR directions for
nasopharyngeal cancer, 9.80 mm, 5.98 mm, 5.09 mm for lung cancer, and 3.94 mm, 5.20 mm, 2.73 mm for cervical cancer.
Conclusion The couch errors and target displacements has a good consistency, and the couch errors could be an indicator to
measure target displacements. Significant differences are existed between the couch errors and target displacements of lung
cancer and cervical cancer. The IGRT of higher frequencies need to be considered, or the advanced location technique such as C-
Rad Catalyst should be adopted to reduce the effects of target displacements on the accuracy of the radiotherapy.
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Tab.1 Descriptive statistics of couch errors and target displacements (mm)

Cancer M 3 o Range CTV-PTV margin
AP 0.0 0.4 11 -2.0~5.0 /
Couch errors Sl -0.3 1.0 1.4 -4.0~4.0 /
LR 0.3 13 17 -4.0~5.0 /
Nasopharyngeal cancer
AP 0.0 0.7 15 -3.0~3.0 2.80
Target displacements Sl 0.2 0.3 14 -2.0~3.0 1.73
LR -0.1 0.7 14 -4.0~2.0 2.73
AP 0.1 1.9 1.0 -4.0~4.0 /
Couch errors Sl 0.4 0.4 0.9 -1.0~2.0 /
LR -1.5 2.4 33 -8.0~6.0 /
Lung cancer
AP 0.5 2.8 4.0 -12.0~8.0 9.80
Target displacements Sl -0.5 2.0 14 -12.0~2.0 5.98
LR -0.7 1.7 1.2 -7.0~2.0 5.09
AP -0.5 11 14 -4.0~3.0 /
Couch errors Sl -0.2 0.7 0.9 -3.0~3.0 /
LR -0.6 33 2.8 -9.0~11.0 /
Cervical cancer
AP -0.6 1.1 1.7 -6.0~5.0 3.94
Target displacements Sl -0.3 11 35 -10.0~8.0 5.20
LR 0.1 0.7 14 -4.0~4.0 2.73

Note: M: Systematic error of group; o: Random error of group; X: Standard deviation of average value; AP: Anterior-posterior direction;
Sl: Superior-inferior direction; LR: Left-right direction; CTV: Clinical target volume; PTV: Planning target volume
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Fig.1 Distribution of couch errors and target displacements of cervical cancer patients

M5, DRR & CT FURAE NS DAL I LRI B PPl T o M s R0 s R0 5 R (A i 22 R A
LU WAL B AR RS, R MBSO R Bk NIRERDN. HKVEERAR, CBCTFW%HBQZ?%M}?
foo ABFOE ISR — K KV-KV 8L CBCT AR, t/n a2 BRI Il Py g K Jo] R 28 B 1) — 4R 450 72



55 13

DGR, 55, BR O R RS MR 2E SR N R 2E 1 R

_13_

R 2 RERMIMPEEIMREMERIRE IR R

Tab.2 t—test result of couch errors and displacements of different cancers

t-test

Nasopharyngeal cancer

Lung cancer Cervical cancer

AP
Mean of couch errors vs
Mean of target displacements St
LR
AP
Standard deviation of couch errors vs
Standard deviation of target displacements sl
LR

0.908 0.776 0.853
0.297 0.296 0.644
0.411 0.420 0.566
0.089 0.012 0.004
0.744 0.158 0.001
0.062 0.008 0.020
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