31 BT Hh I B2 B2 Vol. 37 No.7
- 816 - 20204 7H Chinese Journal of Medical Physics July 2020

DOI:10.3969/.issn.1005-202X.2020.07.004 E Skt 32

CT-BFZEFERMEIREN IMRT FZiITE L R0

RRAB' L ZE, T, &R, TiRT, 1% 3k
1R ERE R A A = B i A iy e B, T4 k1l 5283005 2. FLHLZ YT R G4 H], LAt 1001765 3. G AL E FE2A b EIFHS,
LA IR 230000

[HEZ B8 : AT CT-Aa5d b F 55 B 453 W 32 £ 3T 58405106 77 (IMRT) X1 7l Tt L R e #m, Joik: MALE IR &
7 BA K A4 E R IMRT & 77 69 5 2195 % % 104, & Eclipse %6 77 3 X & %6 P 3T IMRT 3+ R 51 N CT-% F 25 & 453 b 4%,
% £ (£0.5%£1.0%£1.5%.£2.0% Fo£3.0%) , T A3+ F A Z 5 A , A6 B H453) 10 AN A 3= £ 693731 %) 5 5 Rt % #t 47
YoER, S AT th KR £ H T A2 R R e, SR AR X #8540 € E 354 (Conformal Index, CI) .35 4 M35
4 (Homogeneity Index, HD) Fo 488 B IE N JBEBE . A A BB HBRAZLE, S AR HRGXIRZREFTH
Hm ZAZ A 69K Z o R 4w 2K 5 N IEGR 2 B X A 2 AKEK, 1N 732 2 B X A AR S, 5N g% 2 A
KA BEMK ., BB WLKRE D 1.5%0, Fo R -FHE 2 5% 94.73%+1.86%, % £ 4 838 K, 4 k6933 A8 s JR¥T
B2 B, ClAwHLER Fli2 £ 693 X Z B XA 431 5 5 L (P>0.05) . 7R R 43kt &% £ fo &7 & 5800 £ 102 8] /78
2P AR K (P35<0.001) , 554 JA Matlab 43 2| R B 454 wh 532 2 fe &) T AMm 2AZ R a9 R AKX, Hig: 44
P &R E R T 1.5%E, 7 F 4k 2 ki Rl TR . % 2@ An & A S a6 CT-AaAT & T % B ## h &, 4 CT
BEMMEZ I QA , MRIEL 7 R A S A g4 2

(R CT-% F 5 5 #: 3 h 2532 £ ;ARS8 7 A S+

[RESZEE]IR312;R811.1 [ ZErFREARL A [z &4 2 11005-202X(2020)07-0816-06

Effect of the error of CT-electron density conversion curve on IMRT dose calculation

ZHU Fengying', MA Yanning', LUO Jinsheng', PAN Hongwei', WANG Yuanyuan’, LAN Maoying’
1. Department of Radiation Oncology, Shunde Hospital of Southern Medical University, Foshan 528300, China; 2. Varian Medical
Systems, Inc., Beijing 100176, China; 3. Department of Radiation Oncology, Hefei Ion Medical Center, Hefei 230000, China

Abstract: Objective To investigate the effect of the error of CT-electron density conversion curve on the calculation of dose
distribution of intensity-modulated radiotherapy (IMRT) plan. Methods Ten patients undergoing IMRT for cervical cancer in Shunde
Hospital of Southern Medical University were enrolled. Different CT-electron density conversion curve errors (+0.5%, £1.0%,
+1.5%, +2.0% and +3.0%) were introduced into IMRT plans in Eclipse treatment planning system for recalculating dose distribution
and obtaining 10 new plans for every patient which were then compared with the original plan without conversion curve errors.
The effect of conversion curve errors on the dose calculation was discussed by analyzing the related dosimetric parameters,
conformity index, homogeneity index of target areas, and the volume-dose parameters of organs-at-risk such as spinal cord, kidney,
small intestine, bladder, rectum and so on. The relationships between different conversion curve errors and the deviation value
of each dosimetric parameter were analyzed. Results The dosimetric parameters were decreased when positive errors were
introduced into IMRT plan while increased when negative errors were introduced. The greater the conversion curve error was,
the greater the effects on dosimetric parameters were. When the conversion curve error was 1.5%, the average target coverage was
94.73%+1.86%,; and the dosimetric effect coming from larger conversion curve errors (higher than 1.5%) was out of the acceptable
range in clinic. No statistical difference was found among plans with different conversion curve errors in conformity index and
homogeneity index (P>0.05). There were significant negative correlations between conversion curve errors and the deviation values
of different dosimetric parameters (all P<0.001), and the corresponding correlation formulas were obtained by Matlab software.
Conclusion With conversion curve error higher than 1.5%, the dosimetric deviation is out of the acceptable range and the dose

distribution cannot meet the clinical requirements. An accurate CT-electron density conversion curve should be created when
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building treatment model by planning system, and the quality assurance of CT-sim should be performed regularly, thereby ensuring

the accurate calculation of dose calculation of treatment plan.

Keywords: CT-electron density conversion curve; error; intensity-modulated radiotherapy; dose calculation
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Tab.1 Effect of conversion curve errors on target coverage (Mean+SD, %)
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Fig.1 Abdominal CT-ED conversion curve
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Tab.2 Spearman correlation analysis between the conversion curve errors and the

deviation values of dosimetric parameters of target areas and organs—at-risk
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Fig.2 Scatter plots between the conversion curve errors and the

deviation values of dosimetric parameters of target areas and

organs—at—risk in IMRT plans of 10 patients
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