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Table 1. Patients’ Characteristics

Characteristic Distribution
Age (yr)

Range (median) 31~73 (45)
T Stage

0 (DCIS)* 4

1 14

2 7
Menopause

Y/N 13/12
Bra size

A 16

B 9
Body mass index

~185 1

18.6~22.9 10

23~249 6

25~29.9 7

30~ 1

*ductal carcinoma in situ

Table 2. Difference of Margins According to Target Defi-
nition and Plan Method

4

Difference (cm)

Margin (2D-3D* planning) Median value

Mean+SD
(range)
Superior 25 (—25~45) 24+1.85
Inferior 25 (2~3) 2.5+0.78
Medial 1.6 (—1~3.38) 1.7+0.94
Lateral 2.6 (1.3~4.4) 2.7+1.45
*dimensional
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139ol et BE A= vhsEalet BrkEEeE e Aol7h
125 cm "9k BR Atol= o]ale] HifjAo| & Hg3ta
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W, >250] 8% o|Qth(Table 1).
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Fig. 1. Equivalent field size. In three-dimensional planning (3D
planning), equivalent field size was smaller than that of
two-dimensional planning (2D planning) except one patient
(patient #10; mean, 0.9 cm).
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Patient
Fig. 2. Viwastsow was reduced in 3 dimensitional planning

(mean, 24.1%; range, 0.3 to 63.1%) except one patient (patient
#10, —10.2%).
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Fig. 3. Lung volume in Vsoy. Lung volumes that was included
in prescribed 50% dose volume was smaller in 3-dimensional
(3D) planning (mean, 13.6%). One patient (patient #10) showed
that not only Viweastso% but also irradiated lung volume were
larger in three-dimensional planning.
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Table 3. Mean Dose and Percentage of Volume of Irradiated
Ipsilateral Lung, and Heart

2 Dimensional 3 Dimensional

Organ at risk plan plan

p-value

Ipsilateral lung (%; n=25)
Volume =30 Gy 121 (4.6~174) 104 (2.0~16.6) 0.006
Volume=20 Gy 141 (6.2~19.9) 122 (3.1~18.6) 0.004
Volume >10 Gy 16.7 (8.3~225) 144 (4.7~21.0) 0.002
Volume>5 Gy 19.9 (10.9~25.5) 174 (6.5~24.6) 0.014
Mean dose (Gy) 16.6 (8.6~21.8) 13.8 (4.9~20.2) <0.001
Heart (%; n=12)
Volume =30 Gy 7 ( 7 (
Volume >20 Gy 1 (1.8~7.8) 0 (
Volume=10 Gy 2 (3.0~10.5) 4 (1.0~157) 0851
Volume=5 Gy 10 4 (5.1~14.5) 10 1 (23~20.0) 0852
Mean dose (Gy) 8 (5.8~ 11.4) 81 (3.0~15.2) 0.366

12~58) 01~102)  0.989
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— Abstract

Difference in the Set-up Margin between 2D Conventional and 3D CT
Based Planning in Patients with Early Breast Cancer

Sunmi Jo, M.D.*, Mison Chun, M.D.*, Mi-Hwa Kim, M.S.*, Young-Taek Oh, M.D.*
Seunghee Kang, M.D." and O Kyu Noh, M.D.*

Department of Radiation Oncology, *Ajou University School of Medicine, Suwon,
TInje University, llsan—Paik Hospital, llsan, Korea

Purpose: Simulation using computed tomography (CT) is now widely available for radiation treatment planning
for breast cancer. It is an important tool to help define the tumor target and normal tissue based on anatomical
features of an individual patient. In Korea, most patients have small sized breasts and the purpose of this study
was to review the margin of treatment field between conventional two—dimensional (2D) planning and CT based
three—dimensional (3D) planning in patients with small breasts.

Materials and Methods: Twenty—five consecutive patients with early breast cancer undergoing breast conservation
therapy were selected. All patients underwent 3D CT based planning with a conventional breast tangential field
design. In 2D planning, the treatment field margins were determined by palpation of the breast parenchyma (In
general, the superior: base of the clavicle, medial: midline, lateral: mid — axillary line, and inferior margin: 2 m
below the inframammary fold). In 3D planning, the clinical target volume (CTV) ought to comprise all glandular
breast tissue, and the PTV was obtained by adding a 3D margin of 1 cm around the CTV except in the skin
direction. The difference in the treatment field margin and equivalent field size between 2D and 3D planning
were evaluated. The association between radiation field margins and factors such as body mass index,
menopause status, and bra size was determined. Lung volume and heart volume were examined on the basis
of the prescribed breast radiation dose and 3D dose distribution.

Results: The margins of the treatment field were smaller in the 3D planning except for two patients. The superior
margin was especially variable (average, 2.5 cm; range, —2.5 to 4.5 cm; SD, 1.85). The margin of these
targets did not vary equally across BMI class, menopause status, or bra size. The average irradiated lung
volume was significantly lower for 3D planning. The average irradiated heart volume did not decrease
significantly.

Conclusion: The use of 3D CT based planning reduced the radiation field in early breast cancer patients with
small breasts in relation to conventional planning. Though a coherent definition of the breast is needed,
CT-based planning generated the better plan in terms of reducing the irradiation volume of normal tissue.
Moreover it was possible that 3D CT based planning showed better CTV coverage including postoperative
change.

Key Words: Three-dimensional planning, Breast cancer, Clinical target volume, Radiotherapy
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