b

%33% 3 rh ] BE 2 S Vol. 33 No.3
- 286 — 20164F 3 H Chinese Journal of Medical Physics March 2016
DOI:10.3969/j.issn.1005-202X.2016.03.013 E r—??}iﬁ'ﬂ'#ﬁ]ﬁ

AR R R ERFIEF LR

BRI, R, BT LR, BB, 2T, 002 A, R
L. T RE A = e R BHBURHR YT s, RS K7D 4100085 2. BEAE KRR =R B, WIRS #irFH 421001

[ =] BaY:E A F &t % & % (Linatech TPS) 344 K. 2 % Eclipse #8 #4477 (Eclipse IMRT) # % Al &89 £ A, F
3% MU TR % 5 64, B &34 SUR B A JS B 84, B H btk AM54, A 34, BeBEsh A%
R R QFF3Y 5 PG, R &I (PGTV,,) 4 7 71 & 4 7392 cGy; SUAR 20 A A 3% i+ X KR 5~7 B B8 4%, 4 75 #1850 Gy, ¥
R 531 A &8y 5P A7 S % (Anisotropy Analysis Algorithm, AAA) =% - 7 & F- 7% (Acuros External Beam Algorithm,
Acuros XB)#47 | &t 5, 1 F 7 kJE iz it %) vA DICOM & X -\ Linatech TPS ¥ 347 71 &3t X 7 % (Dose Planning
Methods, DPM) 2245 % F ikt 5L, v &b 75 7% 642 95% e R A AR 4 3t R 2 47 , 2 3 P4k 3 AP H i /3 3] 69 $e IR 69 5%
KAE B FShetast 2%, EER:AAAFDPMAaT T Acuros XB e SUBRJE#Y 2 40, B R BB R K £ 70 5 A xF
A B o 2N SURR , 5% R £ A2 ) A 5.9%F2 9.3%; X1 Fe X (PTV) 89 5% K £ 57531 4 4.9%F2 4.6%., 7 f2 5H7B % & 09 £ 57
AaxT 4 K, AAAF= DPM ABT T Acuros XB /6 % 22 F 5 K £ SH48 A £ Shik, I{ikf 1823 A 15.4%7= 35.5%; ¥ X 69 5% K
EZFN R A PTV A2 PGTV i, IR K ZAAHH 4 4.2%F211.1%., 24 AA%TFEL. iR 3T EESRE T2 2
FHARRTE R, £ FURIE ¥ 09 5 & £ S Aaxd )y BARRAR S 2 FA R,
[17 ) F 2t %) A% R 224 A %; 78504, 85 ; U
[hE4HZ=S] R815; R73 [ XEkFRiIZFG] A [3zE 4= ] 1005-202X(2016)03-0286-05
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Abstract: Objective To evaluate the dose accuracy of Eclipse intensity- modulated radiotherapy (Eclipse IMRT) plans by
using Linatech treatment planning system (Linatech TPS). Methods Randomly, 6 nasopharyngeal carcinoma (NPC)
patients, including 3 male and 3 female, and 8 postoperative female patients with breast cancer, including 5 cases of left
breast cancer and 3 cases of right breast cancer, were selected. Dynamic IMRT with 9 fields was designed for NPC, with a
prescription dose of 7392 cGy for PGT V.., while the dynamic IMRT with 5-7 fields was designed for breast cancer, with a
prescription dose of 50 Gy. Anisotropy analysis algorithm (AAA) and Acuros external beam algorithm (Acuros XB) were
applied for the dose calculation of each plan. After calculation, the plans were transferred to Linatech TPS in DICOM
format and calculated by dose planning methods (DPM), Monte Carlo algorithm. The 95% of the target volume was covered
by the prescribed dose in each plan. The maximum dose, mean dose and relative differences of target volumes were
compared among the three algorithms. Results Relative to Acuros XB, AAA and DPM had a smaller difference in breast
cancer. The largest dose differences of organs at risk (OARs) were found in the contralateral lung and contralateral breast.
The largest difference values of contralateral lung and contralateral breast were respectively 5.9% and 9.3%, and the largest
differences of the planning target volume (PTV) were respectively 4.9% and 4.6%. For NPC, the differences were relatively

larger. Relative to Acuros XB, both the largest differences in OARs of AAA and DPM were the left lens, respectively with
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organ's volume is, the bigger the differences are.
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the largest differences of 15.4% and 35.5% . And the biggest differences in target volumes were PTV, and PGTV,,
respectively with the biggest differences of 4.2% and 11.1%. The differences were statistically significant. Conclusion The
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dose differences among the three algorithms are much bigger in NPC and smaller in breast cancer. And the smaller the

TER AR
0 R B A Y R) d

Key words: Linatech treatment planning system; Eclipse treatment planning system; dose verification; nasopharyngeal carci-

—— NS R
QRS T oy O P TR
B, SARELCAE L B LA

BOARSE A 6 SRS IS ™ s LR AT 2 0
IK S AR SO B T5 (7 S0t U 0B

SARTETTRI R GE CT MG L J2 ) ) A o S g I

Kk (PGTV,) L BHAE IR EL 25 (PGTV,) Jill | 5~10 mm

S, K LR AR A B 2 = X AR A e

TEABAF AR R I BEoR ™ . BIFST IR S BL L % Eclipse 11

X 7 42 1) S k't 71 i 5335 (Acuros External Beam

Algorithm, Acuros XB) 5 5¢ 5 2 B3k A7 76 5 1Y
—ECE S L BOGR & 1R 7 % (Dose Planning

i B A S MR S AT R PR R S5 (R By
PTV,., MilsE SR 13 BESER) T 255 5650
PRGNl b T X o PTV, Y [R] s ) i
%O
(Anisotropy Analysis Algorithm, AAA ) 7£ I8 58 LA
J7 (IMRT) o4 b5 = 4k 57 &, 5 Acuros XB 11X
R DX R G M 2% B B 2= 8 b, YA Eclipse 11
RIRG ARG

1 #RF A%

HHIEW VNG R AR B A VA i e
Methods, DPM) 545 % 500k 15 4% i) S M o A ik

H3R 92 O 7 BB M 4L (RTOG) JEiftsiz
L1 Wb

SC: R BE AT () R L T R LG DX Ayl PREE X

SRy A 0]l o5 027U A o IR B IR A
HIERATE

(CTV);CTV 4" 5~10 mm i3RI IX (PTV)'; &
Rt AL 158 B 2013~2014 4E7E AR e 43 32 UG TT 1Y
LR H 6 401, g BSR4 AR AL g , TN 43

Eﬂﬂ‘jTl%ﬁ 11§U,Tz/ﬂ;ﬁ3ﬁﬂ,T3§H Z{ﬁu,ngﬂ ZWU,N2§HZ
B NI 2451, 55 24 3401, L E AR 31~75 %, i

Yy BRINAE ] Eclipse 7141 5248 (11.0 jiA ) #478)
IS0 % . FLIMEA IR B 8 B, B e ik

A IMRT PHRI T, S 20 & IMRT 3131 5% H 9 B
143 MU, PTV. AL J5 57 2 4 6600 cGy, PTV, 4 5940

cGy,PGTV,4b 7 54 4 6996 cGy, PGTV,, ik J5 7| &

425%

PRIESC Y MR M R BT AR ZJosk 8, Hidp
25 i, A5 A 3 451, BB E AR i 35~56 %, H S AT iR

7392 cGy, 23353k . FLMR IR Bh A IR R TSR
FH 5~7 B RS F R X U4k 07 ) A AR Y R R DI A
1 RE IR 5 )5 570 s Ak A 95% PTV 52 AMIKT
1.2 FAIEER CTHIH

50 Gy, #2513k . X RE—ZEA R TE R L
F14) s B ] s S s AS A B 155 250 T 43 1) SR FH AAA FT
S Mg £RAE R PN EMACASE | FH A 8 Rl £ 4 Al i1

€, FIFHPE ] Definition KFL#2 CT A7 814, 1

Acuros XB #H T JE B . R 2 U K%t
577 2 0 s, R O Sk T o HESE

XL DICOM #% 3 A H5 811K &2 4t (Linatech TPS)
R EAT DPM AT . H— SR TR, 3153 R4S 24
AT 2mm, Hi#2E 3 mm, R EZS R4S

FLIRS RN [ 5 , B F R B 28 WP AR 38 AU

T, FIHIPE] T Definition JFLAR CTATHE e, 4

45 ) Trilogy JilE A ,6 MV SFZ4Y .
1.4 FIE=ZE
R NI, )RR 2R 3 mm, 6

2.5 mm, B G 34 IRYTRITILEL %
SR

=)

DA T 77 e 40 58 95964 X AR RN 1Rl it

3] HE A 3 bR AT 31 (4 4 X ) e KR i A1 24757
T, AT OB A B T 3 FP ALY IMRT 14 72
FRTRIOEA A T A5 21 A #E DR S S o B R, I 0

BN /S T T e 1) D e S R o1 B T 4

6 {91 Mk g £ 5 BEHILIE I, W R P2 A2 225 MR



b

—-288 - hE B el 5338

R DR 7] B A A S B (SR MR £ S B A
R R N 1 N & R NP W S & =
R R G XA L R ) ) R R A
oA I AT BT
1.5 Frit=AbE

FIFH SPSS16.0 Bt AT S i, Bdls s S ¥k
PaifEZz, P<0.05 R X 2R HA G #E L.

2 45 B

2.1 FPpERR K ERFBEFNESHILER

DPM . AAA 5 Acuros XB X i 1) L IR 96 PTV K
& KA B R SRR S AR 2E . 3R
SELYE BT N B T TR e R DX A R, R
iU R B NS iyl = a2 1) R G R B 35
SEHIF Rl Acuros XB ) K s S XS24 5 L B
T R - 240550 1 34k AAA [ 5 K 5 (N Y
K& DPM [ K. AHXTF Acuros XB, AAA Fll
DPM JJ X o 313 i A5 B i B 700 o e R 2 57l o fe
A X LA , e K 22 0B 53501 Ry 5.9% 1 9.3% 5 4L X
PTV Byf K25 5253310 4.9%F14.6%. L L.

R1 IMEEEILRE IMRT 1R P FHIEF LR

Tab.1 Dosimetric comparison of three algorithms in IMRT plan for breast cancer

Parameter AAA (cGy) AXB (cGy) DPM (cGy) AAArelative to AXB (%) DPM relative to AXB (%) P

PTV D 5563.7+84.1 5722.1+77.6 5688.2+117.6 2.7£1.4 0.6£1.5 0.04
PTV Duean 5181.5+25.4 5174.7+25.7 5011.5+42.1 0.1£1.3 3.2+0.2 0.00
Spinal cord D 3030.2+544.0 2972.9+544.3 3043.1+733.3 -20.1+3.3 -2.4+15.2 0.94
Ipsilateral lung Dpax 5369.1+83.3 5420.5+85.8 5316.4+126.3 0.9+0.5 1.9£17.7 0.15
Contralateral lung Duex 1478.2+507.5 1511.4+513.6 1463.9+494.8 2.2+2.1 3.0+4.8 0.25
Contralateral breast Drax 1268.7+1161.9  1328.7+1205.2  1260.8+1121.3 -5.445.2 -4.2+8.6 0.00
Spinal cord Diex 458.3+98.3 449.6x94.7 438.4+91.8 -1.9+15 -1.8+6.8 0.67
Ipsilateral lung Duean 1716.6+233.2 1700.8+232.3 1598.0+227.0 -0.8+2.7 6.1+17.4 0.01
Contralateral lung Drex 280.1+142.5 284.6+148.2 263.24+141.6 1.0+£3.4 8.3+2.6 0.02
Contralateral breast Dyea 392.74+208.4 423.9+201.1 393.50+185.6 10.9£9.6 7.3£3.2 0.33

Relative dose difference = (Di-Daxe)/Daxs IMRT: Intensity-modulated radiotherapy; AAA: Anisotropy analysis algorithm; AXB: Acuros external

beam algorithm; DPM: Dose planning methods; PTV: Planning target volume
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Tab.2 Dosimetric comparison of three algorithms in IMRT plans for nasopharyngeal cancer

Parameter AAA (cGy) AXB (cGy) DPM (cGy) AAA relative to AXB (%) DPM relative to AXB (%) P
PGTVx Drean 6388.6+142.6 6371.8+137.6 6717.6+199.2 -0.3+0.2 -5.4+0.9 0.00
PGTVis Deen 5743.3+244.5 5672.0+225.1 5929.7+244.6 -1.2+0.3 -4.5+0.4 0.00
PTV: Dyewn 5525.2+90.1 5488.7+89.9 5757.6+118.0 -0.7+0.1 -4.9+0.5 0.01
PTV2 Drean 5324.3+56.8 5361.4+71.7 5527.8+51.6 0.7+1.6 -3.1+1.8 0.00
PGTV Drex 6734.4+201.5 6798.3+188.2 7466.5+277.0 0.9+0.5 -9.8+1.2 0.00
PGT Vi Diax 6476.6+474.4 6504.1+482.3 6939.7+692.9 0.4+0.8 -6.5+3.2 0.00
PTV: Drex 6420.4+327.6 6437.6+376.5 6961.6+524.2 0.2£1.1 -8.1+2.4 0.00
PTV; Diex 5746.1+108.1 5898.7+84.3 6151.0+139.2 2.6x1.4 -4.3+2.4 0.00
Brain stem Dy 4322.8+233.6 4185.8+203.2 4329.7+297.5 -3.445.3 -3.9£11.5 0.89
Left lens Dpax 716.1+146.0 704.4+146.0 593.2+229.5 -2.249.2 9.2+16.5 0.03
Right lens Dy 715.9+50.5 706.1£78.5 731.9+154.5 -0.2+11.6 -3.7£17.8 0.88
Left optic nerve Dy 3935.7+1628.6 3835.3+1604.6 3611.7+1739.7 -2.7£2.5 9.2+10.1 0.04
Right optic nerve Dy 4084.9+688.4 4165.9+689.8 4058.8+891.0 2.0£3.9 3.249.8 0.71
Optic chiasma Dy 3557.4+1172.2 3565.5+1238.4 3183.7+117.0 -0.5+2.7 10.5+5.2 0.00
Spinal cord Diex 3208.5+74.7 3114.3+73.3 3370.3+£77.5 -3.1+3.9 -8.3+9.8 0.71
Pituitary Dpex 4912.1+198.0 4930.8+228.1 4817.9+212.7 0.4+0.7 2.2+4.3 0.31
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