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Dosimetric comparison of tumor bed synchronons X-ray and late course electron boost intensity
modulated radiotherapy for right breast cancer after breast conserving surgery

ZHAO Biao', PAN Xiang", YANG Yi', ZHANG Kai-lian', TANG Yi-yin’
1. Center of Radiotherapy, Third Affiliated Hospital of Kunming Medical University, Kunming 650118, China; 2. Department of Breast
Surgery, Third Affiliated Hospital of Kunming Medical University, Kunming 650118, China

Abstract: Objective With silver-clip marked tumor bed, to discuss on dosimetric characteristics of tumor bed synchronons
X-ray integrated boost intensity modulated radiotherapy (SIB-1IMRT) and the late course electron boost IMRT (IMRT +E)
for the right breast cancer after breast conserving surgery. Methods Fifteen right breast cancer patients placed with silver-
clip markers during operation were selected. Pinnacle® 9.6 planning system was used to design SIB-IMRT plan and IMRT+E
plan, and the dosimetric parameters of two methods were compared. Results No significant differences were found between
SIB- IMRT and IMRT +E plans in the dose uniformity, conformal indexes, as well as the D, Dumin, and Dpea O target
volumes of tumor bed and the whole breast. No statistical significances were found between the two plans in the Vs, Vi, V2
and Dy OF the right lung, the Dn... OF the left lung, and the V2 of the whole lung. However, the V2 of the right lung in SIB-
IMRT group was significantly lower than that in IMRT +E group, with statistical significance (P<0.05). No significant
differences were found in the Dpe Of heart, Dyewn Of the left breast and Dy, Of skin tissue on the leading edge of tumor bed
(P>0.05), but the Dy Of lung tissue of 1 cm thick after the tumor bed (LTAT) in SIB-IMRT group was significantly higher
than that in IMRT+E group (P<0.05). Conclusion No significant differences are found in the most dosimetric parameters
between the SIB-IMRT plan and IMRT +E plan. Under the condition that the coverage rates of the whole breast and the
target volume of tumor bed are assured, although the Dr.. Of LTAT is slightly higher in the SIB-IMRT group, the protections
for lung, heart and the left breast in SIB-IMRT group are obviously better than those in IMRT+E group. Compared with
IMRT+E plan, the SIB-IMRT plan is simpler and more convenient in practice, improving the work efficiency, reducing the
overall treatment time, saving time and effort. The SIB-IMRT plan is worthy of clinical popularization and application.

Key words: breast cancer; breast conserving surgery; silver-clip marker; tumor bed synchronous boost; intensity modulated
radiotherapy; dosimetry
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1.1 RBI3E R

VEHR 2012 4F5 H & 2014 4F 5 H 78 B W EE Rl K27
5 = I B Be AT A FLIE R FLR OR 4798 IR AR
Jebric) B 1541, o JFUR kA T4 2B 1491
N B A5, AN FRBR OB, N 4R 14,
1.2 A EEMCT A

FE R I BIME RN 1 AR, ST A I o6
WAk b, ROV A ARIP IR I AR R {4
7 [ 78 J5 AE PG T 11K F14% CT #L (Somatom Sensation
Open, B % 82 cm) b kAT CT & (13 (3 Ju il —
A 0 2 MEMR T 2k I 3MEIR 2%, B L R LA
2 EAZEFE N 0.5 om, F4) , FAH K 1% 4 DI-
COM [ £%4% %2 Pinnacle®9.6 1% &4t
1.3 $BRXAE

Je8 AR HIE DX (1R B 2« 4 LR DX SCOM I AR HEE X
(CTV) , £ 55 s LR 4L 28 i R JUL L s /DN LA A Tl
Wlo DIRIE Rt BF 24 AT 4N 1.5 cm,
FIA AL R 0.5 om, Ji FEAS HE i B 2 i B4 9 Fel

FE S CTVL, HL X ) i g 1 55 A IRl 8 sk T 2%
K, TR FLUIRAERE T 2.0 om, Ji 5 i BE S5 il ()
R4, T R X, A EE R R 0.5
cm. CTV M 0.5 cm & ORI IX (PTV) o [H] 2
(AT E =
1.4 xRI&t

JH Pinnacle® 9.6 11X & Ge k41145t (1) SIB-
IMRT 4] : 277 71 8 6 MV-X £k, CTV1:D-55 Gy/25 F,
CTV:D:50 Gy/25 F,PTV:D: 50 Gy/25 F., #1543+
HEAr BRI ET 1 EEP R 2 D RUA R . AT
[F] %) s pRER A FI-FHFAL, e/ NERESCR 5 MU, 35/ )N
TEFER 4 om?, B2 LA AE R ELR 5] 100%11)
G258 95% LA E IR AR (2) IMRT+E 114 :
D 6 MV-X &, kb 554 CTV:D:40 Gy/20 F,PTV: Dy
40 Gy/20 F; @ 20 R BEH5E UG P T3, A A6 MV-
X2k, hbJ5 7 CTV: D10 Gy/5 F,PTV: D10 Gy/5 F;
Ab77 B: 9 MeV L4k BB e 1 T IR, ab s 771 o
CTV1:5Gy/5 F., ¥itd] @ 1 @ EhmtEA iAo
PRI, 2R A 25 SR BT 5] 100%11 46 551 1
£295% L4 I I X (AR FH
1.5 S H

FHPTV (135 K5 (Diva) 356/ N (Do) P
I (Dimean) Vs Vios » Vo SR P41 I [X 37 B A4 551
i, SRR B (HD RIS TEHR 5 (CD PE A #E X
BISpMERE I o A Vs Vi Vao . Divean, ZE Ml
Diean» 2 FH Voo, 03 JIEFH Vs Viis  Dinean s 26 FU R FH Divean
VT S a1 BESH AR R 2
1.6 GitESH

K FH SPSS 19.0 et 4, i 1107 22 73 B LU ¢
ZA 255, AL 2 0] FL R A LSD 2, 4 S50
PIBbRiE 2% HR . P<0.0545 54 Gt XL,

2 85 R

2.1 BXFIEF
[:K iﬁ?%gﬂégLﬁe B: Dmax N Dmin N Dmean N V95 N V105 N V110
2SS EE L (P>0.05) (K1),

#F1 HXFIEFIHE(x+5 ,n=15)
Tab.1 Dosimetric evaluation of target volume (Mean+SD, n=15)

Group DadCGY Drin/CGy Drean/ CGY Ves/% V105/% V1%
SIB-IMRT 5984.70+350.36 4210.70+218.84 5 305.60+58.73 99.75+0.19 47.15+11.38 20.63£9.29
IMRT+E 5894.20£197.15 4176.00+267.06 5301.10+58.24 99.75+0.22 44.46+14 .91 21.95+8.30
t value 0.872 0.389 0.211 0.053 0.554 0.411
P value 0.391 0.700 0.835 0.985 0.584 0.684

SIB-IMRT: synchronons X-ray integrated boost intensity modulated radiotherapy; IMRT+E: Late course electron boost intensity modulated radiotherapy
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WA LA i Vm%ﬁﬁ Giit2e i L (P<0.05),
A1 Vs Vo Drnean « ZEHT5 Dinean 22 Voo 25 52 TC G124

2.4 HihERFE
W4 LE 30 W Vs vls\ Diean s 25 %L B Dinean 11 skin
R IRETZE K2 T 0.5 om JEE 1Y K2 4020 ) Dinean 22 57 2470
GeiteFE X (P>0.05) ; LTAT R IR %% 1 cm JE Hfiti 4
2) Den 227 A G245 X (P<0.05) (£4)

X (P>0.05)(#£3),
R2 BXERESHEMHEES(£1s ,n=15)
Tab.2 Conformal index and heterogeneity index of target volume (Mean+SD, n=15)
Group CI-R HI-R Cl-C HI-C
SIB-IMRT 1.13+0.02 0.83+0.04 1.04+0.01 0.68+0.15
IMRT+E 1.13+0.02 0.84+0.03 1.03+0.01 0.65+0.16
t value 0.724 0.483 1.565 0.614
P value 0.464 0.633 0.129 0.544

CI-R: Conformal index of the right breast; HI-R: Heterogeneity index of the right breast; CI-C: Conformal index of

clinical target volumel; HI-C: Heterogeneity index of clinical target volumel

=3 RFIEFIHE( x5 ,n=15)

Tab.3 Dosimetric evaluation of lung (Mean+SD, n=15)

Right-lung Dinesn OF left- V of whole
Group 0
V% Val% Vaol% DrelcGy lung/cGy lung/%
SIB-IMRT 85.33+£9.09 52.40+5.04 24.53+1.88 1560.70+81.86 309.93+103.57 13.27+0.76
IMRT+E 79.60+9.48 55.53+9.75 26.13+2.00 1598.30£129.62  325.37£90.62 14.13+£1.13
t value 1.691 1.106 2.258 0.951 0.435 2.458
P value 0.102 0.278 0.032 0.350 0.677 2.458
=4 0B ZFLBR LTAT Fskin 97 8 F1FE( £+5 ,n=15)
Tab.4 Dosimetric evaluation of heart, left breast, LTAT and skin (Mean+SD, n=15)
Heart DrneanlCGY
Group
V:/% Vis/% Dreanl CGY Left-breast LTAT Skin
SIB-IMRT 58.00+£16.98 4.93+9.95 687.24+246.68 317.95+£108.21 4823.70+235.20 4518.90+260.12
IMRT+E 68.27£13.26 7.87+9.56 790.05+185.72 347.86+103.57 4 527.90+465.77 4 482.80+169.71
t value 1.846 0.962 1.290 0.773 2.196 0.450
P value 0.076 0.336 0.208 0.446 0.037 0.656
The Z test was used for Vsof heart. LTAT: Lung tissue of 1 cm thick after the tumor bed
31 it T Ak B X P AN 0 I A N e BRT SIB-

TSI R R VA 2k T 2 T JE DR 298 TR IX % AR IMRT J&7E 4> L B8 G5 1) ) Bk S PR R b 1 R, O ok
VR & ARSI O B A E oy R T AL S AR B RN A o LR
VRO st . SFUROT IR AN RS A AT L BFPSCT AR aCHE DX P AN B S R R T L2
L SR S L FT AR SR s i o e T BTN R
L AL S TR R B RS 3 B R o L S B 52 A A SIB-IMRT 255 : 223U PTV Ves
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(99.10+1.00)% . Dyax 4 (7 046.240+104.248) cGY Dy
4 (4 081.180+246.940) cGy, L I Dean M (425.120+
131.960) cGy, [A] Ml fiti Dmean A (1 125.770+230.930)
CGyY Voo } (21.43+4.64)% , XF LR Doneen A (21.200+
7.900) cGy. ZHAMWAFHEMRA B AR K
L SIB-IMRT Fl IMRT+E 314 h Z 85 24 S 8025 7
TeGe it S, {8 IMRTHE T8 32 RS 50 4ok 45
T CTV &b 5 51 i 1) 58 0 il ik 25 FRBH &2 &5 1 SIB-
IMRT &Rt 045 R LR J5 5 B IMRT +E
SIB-IMRT P i3] () 351 d2 2 25 57, &85 S 8 3988 DR Ak
PR vk TG B 25 5, Y RT e sZ o R IR A A M)
SIB L7 51 HL A A S A (R X R o3 A, A3
IE 255 032 1, IRl B AT 4 o e i . Bl
TEFSE SIB-IMRT F1 IMRTE 4 5] 2 22 A S AR 4
X T R AT T, BN e S A8 Az IR i 5
R FH D AR YT R R]

ENGIEAT STV EEIR Y S W N R S T
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it OO 2 ZUBR S A A AR AR T IMRT+E 4, G
HE A Vo L BAK T IMRT+E 41, 2 R A Gii 5 X
(P<0.05), M IMRT+E FARNIFEAL 1 LTAT Fl skin 5]
12, 3 H SIB-IMRT 3114 LTAT Do 5 T IMRT+E 11511,
XA GiitaE i L(P<0.05) , 3% AT 5 X 52k i+
LIRS I, B R R FLAR S SIB-IMRT Fil
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