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Analysis and verification of target margin for post-mastectomy radiotherapy for breast cancer
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Abstract: Objective To calculate the CTV-PTV margins based on the retrospective analysis on the setup errors of post-mastectomy
radiotherapy for breast cancer, and to simulate the setup errors for verifying whether the margin is appropriate. Methods Forty
breast cancer patients, including 20 patients with left-sided breast cancer and 20 patients with right-sided breast cancer, who received
post-mastectomy radiotherapy were enrolled. According to the CBCT images collected during the treatment, the setup errors were
determined, and the margins were calculated. The setup errors were simulated in TPS for comparing the dosimetric differences
under the target margins. Results The setup errors in left-right, superior-inferior and anterior-posterior directions were (2.09+2.48),
(2.57+2.52) and (2.88+2.54) mm, respectively, and the CTV-PTV margins were 6.24, 7.99 and 7.17 mm, respectively. There were
statistically significant differences in Dys, Doy, D, and D,,, of PTV, D, and D, of the unaffected breast and D, of spinal cord,
but not in the dosimetric parameters of CTV; and no statistically significant difference was found in the dosimetric parameters
of other organs-at-risk. When the setup errors in left-right and anterior-posterior directions were 3 mm, Gamma passing rate was
less than 95%. Conclusion Setup errors have great dosimetric effects on PTV, spinal cord and unaffected breast. The dose
distribution is more affected by the setup errors from left-right and anterior-posterior directions compared with superior-inferior
direction. When the setup error is larger than 3 mm, it should be corrected.

Keywords: breast cancer; post-mastectomy radiotherapy; cone-beam computed tomography; setup error; margin; dosimetric
effect

Il

]

(55 B #]2021-03-15

(E€TA | EEKH AR R4 (11805025) s K TR ZHL &R H
(cstc2018jscx-msybX0153)

(VBRI ) HIESC, W58 i 7 45, E-mail: smuszw@163.com

[BIE1EE 1 H A HF5E 0 17 U, E-mail: txm805988970@126.

com

FE T HASRAE DRAIERE DX 1232 5 0] 1 BRG]
1 RS == /5 Al | N S e o == i S 1
A TBCIR YT & 212 R H A SR BURHA T (Intensity-
Modulated Radiotherapy, IMRT )£ A , {H J& IMRT 7 K
XPEAL ARG BE SR Iy . 5245 1 A YT (Image-
Guided Radiotherapy, IGRT )£ A % i LA F| F I ks
HERCT  IGRT A LATEIRY T 1ot 72 vt o g 007 8 B 43Ik



7

- 805 -

AR, TN R A E iz s I AR SR
AT DRAIEA Ty 7] 7 i R A R X, T AR I
JRHLIX (Clinical Target Volume, CTV ) J& [l 7N it /2 9% 1)
1A E) TR L X (Planning Target Volume, PTV) , i1
TR R NE w2232 B, il ik /N SO RE
UEE ISR IX A 55 . SR IGRT £ AR AT DUydi /D47 3%
2 KPR s /> CTV 2] PTV By SN L2,

Y T 45 T80T o0 B 4 BRI AN ] B 458 KT 22
St UL B AR VT AR R A — B0, 45 ol 4 1%
ZEHRA T 2251 BEREAS s BT JR I TR R R |
TG IT IR K -S54 BUAS [R] 45 3102 e 9o 35 07 1Y
ANTA], AR A A A X AP A LA R EL R 53
B o B0 o 96 2 W W2 3 By 52 el K, L 8 ek e 52 I 1%
B Z LN H 2 15 T Bl B e T 2 AR S e
JIT AR B 00 A0 00 B e i e DX A R o FLRR R
SR 1) i B X Bl B AR, R Y i Bl 23 R
FLOF LA B AMEREROR . 4 A IGRT TRy B
gy o] DL o R 45 #E JE SR CT (Cone Beam CT,
CBCT) EME , 5118 CT BMR BLAEAS BB 1R 2% , i
IR IR YT IR INE A R 2% . AR A CBCT %
AR B FLIR ARG A S5 BB [ N AR LR 22 HE AT 40
Br, B € A E AR E . R YTIE R &
(Treatment Planning System, TPS) H AL fLL 8203/ 1% 25 ,
VORI B 2 2 5, X I AR A ) - B R A T 36

1 R 57*%

1.1 BEERER

B HLA%E L 2020 4F 4~9 H T 51 BROR 2 [ e i g =
BE G YT i 52 ZUBRIE R VA AR BT I K 40
i), Herp 22 FUBR I 20 191, A7 FLAR S 20 1) . RS2 2K
A EMOE , BT 58, AR08 (AR S o i
22 KA 7] Big Bore KFLAE CT R E M ML
7 CT A, FHZE N 5 mm. 163 [F 5L L2 A
(Varian) Eclipse TPS I, i = Il ) 1) §8 X Rl AE M 45
BB E T, SR A 6 MV X TR IMRT 5 74 3
AR, &b J5 ) 50 Gy/25 Fo FiF A iR 97 i Rl ¥ 78
Varian IX EL 2N #s LT,
1.2 B3| ST

K CBCT #EA7 07 B IAIE , H 3 78 0T 30 18] 4 4]
7 1R CBCT, 4k 5k . 7T B4 & IR Rbnic 42
7, Kl FH Varian IX i #% CBCT $14 , 3K B & 5%
1%, 53R CT AR UE AT e . R A A shE vk i o
I ShC e e AR I B AR RS A X A TR A B AT T
SE, EESRWE I, IdREELSA L.
BT 3407 I ARALR 25, B Sl I 28067 R 1B 1E 12
MR ZE G HATIRYT -

1.3 MR E

LR ZE ] 7 Rk 22 FIBENLIR 2 . REGLIR
ZE A UGRTT IR 2 3 2 Rom  BEAL R 22 40k
BIT R Z M PR E 2 o £n o MRS Van Herk 42 Hi 1Y
PTV AN B 2 M=2.55+0.70 & Ah il i A0
WA A T R iR 2 MFEALIR 2 , fRIE 90%
1) 58 95% Ak T 7l 42 4 CTV,
1.4 BHEMIRE

FRPETT AT 2 B SNIUE , SN A5 T BEHR 40 151
BEM CTV, A BGH B PTV, T HIVEHRI, v & MR
WETRI Plan_ O, i F ik 3 FhraX, 76 TPS ARl
W2, AMRYE S RERAR2Z R IMER bty P S,
HEARS B0 =040 s B KR E AE 84T 1 CBCT,
VR S UIHRIR V2R B 5 RO 22 53 s AR RR2i T
R R, e B MR B 0 A 5 C b As
HETTFRI B A e a3l ) 22 A Sk I R A5 T B
311.3.5 mm, JRAG45 5 TR R R/ MBI R 25N B
o3 o e il 44 AR Plan_ A (Plan_B.
Plan_C. PROMBSRI R R T B3 iRy Ih
AL, HE A S5 SRR RREANAS , BT LR
O BRI T PR A R R e A AR
1.5 EMFEEW

[t %% Plan_O il Plan_A . Plan_B 2 [ii] # [X_ Il & %
EHMR R ER . TS B . CTV Al
PTV 11 95% Fi1 98% A& B 11 32 HRIJt 71 5t Dys Fl Dy L fi
KF I D, /NI D, I F R D, H T Y
V(35 Gy M UL 1 BGTAR R E 23 1o, ol DL 26
;j’ﬁ ) N Vzo N Vzo N Dmcan; /%\ {IJ_\"J Hjﬂ '%' % E/‘J Dmcan; Xj‘ 191'] ?L H?% E/‘J
D,cs Dyans 0 E B Vi Vi Dyns B BE AU Do WA
Plan_O 30 5 43 A7 A BE i, 7155 Plan_C 9 y il 3 3% .
vl i A2 8 T IMRT 3R 56 3E 2, & 4
1% 7 B 4y 7B 22 % (Dose Difference, DD) Fil — Z 1
5 %% (Distance To Agreement, DTA) . 3 [# X 2424 #
P2 TG-218 it 45 1 47 75 DD=3% 11 DTA=2 mm [V}]
S IR v 38 R KT 95%
1.6 FitEFR*E

K FH SPSS 25.0 Ge it 1A% 52 55 B8 254 7 Be 6T
R, P<0.05 M= A Geit2r i L,

2.1 BARE

7 AR EAT 1k CBCT, 40 o B 3% 41145 200
ECBCT# 4. Gtz S W 75 i
22 K (2.09+2.48) | (2.57+£2.52) F1(2.88+2.54) mm,
o A LR AR A A LI BB A 3 O ) (4R 1R
ZEMIE(F 1),



- 806 -

N e

538 %:

F1 EALBERESHMEMIRELER (mm, ¥ + 5)
Tab.1 Setup errors of patients with left—sided or right—

sided breast cancer (mm, Mean+SD)

2 HBMRETEARRE S EAINE(mm)
Tab.2 Margins in different directions computed by setup

errors (mm)

415 fiti K H

LRl (n=20) 2.1542.11 2.44+251 3.04+£2.54
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Tab.3 Dosimetric effects of setup errors on target areas (Mean+SD)

PH

Eta bl AN Plan_O Plan_A Plan_B
OvwA OvwB AvwsB
CTV D,/cGy 51414203 51454253 5114£216 0.614 0672  0.609
D,y /cGy 51244223 51154235 5107200 0207 0.150  0.294
D,,/cGy 5241+359  5276+582 5238+409 0251 0331  0.306
D, /cGy 49554270  4914+342 48644310 0358 0336 0.348
D,,../cGy 51944230 5246+302 5185+253 0492 0416 0315
PTV Dy/cGy 5057+71 48714337 4 775+301 0.039  0.041 0282
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D,.../cGy 5175£197  5013+702 5136485 0317 0469  0.528
il D, /cGy 13204504  1938+1137  1863+1447 0.042  0.025  0.096
IR =SS D, 0r/cGy 23374341 2 498+715 2 5184609 0.134  0.124  0.186
TaAFL AR D,./cGy 9484230 151241202 14324850 0.008  0.004  0.301
D,.u/cGy 159+105 3184251 272+185 0.017 0029 0275
o (A7) V3/% 740+114 7284205 754+145 0.307 0350  0.347
V,o/% 341+102 362+122 337+147 0316 0306  0.394
D, ../cGy 5704215 503+129 5824163  0.517 0497  0.687
A Vi/% 4927+728 4735740 4774721 0267 0225  0.136
V,y/% 22804547  2467+520 23304507 0461 0334 0231
V,o/% 1547308 1495480 1430+273 0.294 0260  0.303
D, ,../cGy 13294230 1451192 1381£170  0.608 0452 0310

TﬁET DRIE A BRI AR [ 7 Ty X5 SCRR [ 14- ISH&

33t i

FIH CBCT R AT RIIIRAR , SANLIE 2
SARBCHE i R Sy IR , nl IMCHERR L iR 22 . 15
iR 25 5 AL E T A 5. A FLRE IR AR
Ja TR AR ] SR FH ) S A IR BT 5 o e o #r

S HIFLIRFEEE AN L 25 B [ o Jy ATC I 2200
EWLH?JBWE@*J:)?JZT“’FHE"HZIKQEI%%EQE%%
RIP PR PR FCHE AN B 25 3 3 B, AR [ 22 7 R
FEAE— 22 T B 1 il o« AR B 2 8 B2 ok B 1z i L



- 807 -

R4 NEHRAIRE TARBITRIA v BT (%, & + 5)

Tab.4 Gamma passing rates of simulation plans with different setup errors (%, Mean+SD)

LIRS Vit H iy ] H

1 mm 97.1£1.5 97.4£1.2 98.1+£0.7 98.2+0.4 97.5¢1.1 97.1£1.3
3 mm 91.5+£5.7 92.7+4.9 95.8+2.1 95.1£2.3 90.9+5.5 92.8+5.2
5 mm 85.54+6.2 82.9+7.3 91.2+3.4 92.5+3.5 84.1+7.2 83.5+6.7
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