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Dosimetry Accelerated Partital-breast Irradiation Using 3-Dimensional
Conformal External-beam Radiation Therapy (APBI-3DCRT) in
Early Breast Cancer after Beast Conserving Surgery

Ll Feng-yan, HE Zhen-yu, TONG Qin, LIAO Zhi-wei, GUAN Xun-xing, HUANG Xiao-yuan
( State Key Laboratory of Oncology in South China// Department of Radiation Oncology, Cancer Center,
SUN Yat-sen University, Guangzhou 510060, China )

Abstract : {Objective] To evaluate the dosimetric feasibility and character of accelerated partial-breast
irradiation using 3-dimensional conformal external-beam irradiation (APBI-3DCRT) after breast conserving surgery in
early breast cancer of chinese patients. [Methods] Fifty patients with stage T, ,NoM, breast cancer, who received
breast-conserving surgery, were selected for this study. The treatment plans of APBI-3DCRT and whole breast
irradiation (WBI) were designed for each patient. The dosimetry of APBI-3DCRT plans had been evaluated
according to the criterion of RTOG0319. And the dosimetry of the normal tissue in APBI-3DCRT and WBI was
compared. [Results] 1 (2%) APBI-3DCRT plan was evaluated as grade I (2%),grade I (92%), grade I (6%).
A better dose uniformity throughout the WBI plans was achieved by APBI-3DCRT plans who were grade I ~1I .
The mean dose (Dmean) and percentage of volume receiving more than 20 Gy (V20) of ipsilateral lung decreased
from 9.259 Gy to 1.637 Gy, and from 15.53% to 1.79%, respectively; the heart from 1.826 Gy to 0.305 Gy, and
from 3.14% to 0.04%; the maximum dose (D) and D, of contralateral lung decreased from 2.809 Gy to 0.236
Gy, and from 1.107 Gy to 0.102 Gy, respectively; the contralateral breast from 2.391 Gy to 0.231 Gy, and from
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0.984 Gy to 0.098 Gy; the thyroid from 0.494 Gy to 0.203 Gy, and from 0.203 Gy to 0.078 Gy (P < 0.05).

[ Conclusion] The APBI could decrease irradiated volume and dosage of the normal compared with WBI, which

could relieve the radiation damage of normal tissue. This dosimetric study suggested that it was feasible to carry out

APBI-3DCRT on Chinese patients with early breast cancer after conserving surgery, and the phase I /1 clinical

trials were recommended.

Key words: breast neoplasm; radiotherapy; breast-conserving therapy; 3-dimensional conformal radiation

therapy
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BETEIIR b 8 JE# % APBI-3DCRT, HA4HR) 34
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1.2 {KGEZEF CT =4
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b f# Siemens $81E CT 72 & F-HFICRET
AT, SR EIEN 5 mm |, 76 BEAAIESER
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T RS T,
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2.3 PEMH T ~1 K APBI-3DCRT 5 WBI IE
BHAZEER

47 BIVEM R T ~ T 949 APBI-3DCRT 5 WBI

IEHAAZEFN(FE3),

%1 APBI-3DCRT HRIMBR R IEEHRAFEER
Table 1 The dosimetry of target and normal tissue in

APBI-3DCRT plans (%)
Target and normal tissue  Volume Median Range
PTV-E D100 80.12  60.82~100
D95 95.56  95.01~100
D93 100 100
Homogeneity" 98.23  95.12~100
Ipsilateral Breast D100 1646 11.34~24.19
D50 4374 37.45~57.61
Contralateral Breast D3 0 0
Ipsilateral Lung D30 7.14  232~15.50
Contralateral Lung D5 0 0
Heart(left-sided lesions) D5 1534  4.64~16.34
(right-sided lesions) D5 0 0~10.2
Thyroid D3 0 0

1)Homogeneity : the percentage volume of PTV-E receiving
+5% of the prescribed dose; Dn:the percentage volume

receiving n% of the prescribed dose.

3 2 APBI-3DCRT $B[X 5 B ZL AR A ARG =
Table 2 The characteristics between target and ipsilateral breast in APBI-3DCRT plans

Grade II Grade II
Grade Grade 1
Median Range Median Range
The maximum diameter of tumor(cm) 0.9 1.5 0.5~2.5 1.2 1~1.5
The volume of operation(cm?) 2.56 2.89 1.15~18.46 2.54 1.56~19.64
CTV (cm?) 20.42 25.64 10.91~54.22 24.31 8.56~49.57
Ipsilateral breast volume (cm®) 356.09 344.02 145.0~729.42 275.87 98.45~338.71
The volume ratio of CTV and ipsilateral breast 0.05 0.07 0.03~0.14 0.09 0.07~0.18
%3 APBI-3DCRT 5 WBI W IE® AL &b
Table 3 The dosimetry of normal tissue compared between APBI-3DCRT and WBI
Normal tissue PBI WBI t p
Ipsilateral lung Dmean(x1072 Gy) 163.7 925.9 -20.424 0.000
V20(%) 1.79 15.53 -25.939 0.000
V10(%) 5.99 24.27 ~25.828 0.000
V5(%) 13.39 31.92 -15.010 0.000
Heart Dmean (x1072 Gy) 30.5 182.6 -6.781 0.000
V20(%) 0.04 3.14 -5.936 0.000
V10(%) 0.19 4.51 -5.943 0.000
V5(%) 0.56 10.89 -5.551 0.000
Contralateral lung D, (x1072 Gy) 23.6 280.9 -5.149 0.000
D, (X107 Gy) 10.2 110.7 -5.378 0.000
Contralateral breast Dy (X107 Gy) 23.1 239.1 ~6.292 0.000
Dy (x1072 Gy) 9.8 98.4 -6.876 0.000
Thyroid Do (X107 Gy) 20.3 49.4 -5.423 0.000
Dy (x1072 Gy) 7.8 20.3 -5.724 0.000

Vn:the percentage of volume receiving more than nGy; Dmax;the maximum dose; Dmean :the mean dose.
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50 15 g5 % i APBI-3DCRT %1 , 47 B3
R T~ RS 0.94, W) — IR 3 A 6 4 P
© > 0.05, BARXIHAMNELZ S SRR T2

.,
3 i #
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Fl = 24 R

7 HF 5% 50 {5l APBI-3DCRT 3t il #9 PTV-E
D95 KB I~ 4, HH¥SEH R 1 9, BrEX
B RS I5), TR MELR D100 ¥9/NF 25%;
B 1 BRI T/ F 50%8 BN FL IR 3232 D50
AIBRIESS , HaR TR 3 R EMM AR ; BT A 1Y AR
MIff D30 K 2.32%~15.5%, 1B 1 HliBidHZE 10%
fA) BB AN Al B2 32 D30 BOARIE ;22 M BB B0 I DS
B/NFHMEIA VLI D5, AN BREA 16
ARG HE D5 B T 5%HAniE; BIFRMoR 1~1T 4
{4 47 )95 5114 APBI-3DCRT 5 WBI i) ¥ iE %
ZH AR FE A, APBI-3DCRT 51 1 IF 5 41 4R
Z AR Z AR /N (P < 0.05), /R TH D
BRI AS  3X 5 Vicini ZE0HREHER

AHFRIEN R T R B EZL B, M
B/NBALT M -G BRECERER AL, TR R b e
YIRAR A EBERC, X5 A, BT
BARRRA G — , RIS, KIS R EIRIC
A DX R PRI, S 30N DX T A, R XS L AR PR
TR 5 tAh , ZHLER R &, SR FH 8 MV Y6+
2, HON BB A X B, B AR IX S8 7 5 4971
BRAE, D95 METIAE] 100%, X RBABIUL

—BRREAE T %%, T 46 BRI T HAYRE,
WA 3B, Hrp 2 FIFEARRKEEEZLE
P30 2, FLARAH 2R i, BB IX 5 1E % H A
KR, R S 2L #4450 B PR AR v
FAN 10 X R X 52U At S, B L
RN B AR PR AR . BOMCHEL R kA
SR IREL N SR R H A BEE , RISk
bR s X FARBEEA RBCEICH BB ] L% Rk
FH BB ZN MR % BhAf e fE X, [RIA SR 5 F
REAER I, IEF AT ;IR ANT 8 MV
HYEFLIFATIRIT o
32 HEXMERAIRERIIAE APBI-3DCRT
FIEZETITH

50 {5 APBI-3DCRT %I+ ,47 #I3¢ER 1 ~ 1
%%, WEHER N 0.94, I MK P=0.500 >
0.05, B A N XA T 2 Al AR, AT R, D
Hh [ L L DR R A R FLR S 4T APBI-3DCRT
FEFI B2 LR AT, B G T T/ T BRI
B3 3T -
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