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Fig. 1. Technique for post-MRM
radiotherapy, simulation image for
SCL (Supraclavicualr lymph node)
field (A), simulation image for
tangential (B).

Fig. 2. Photograph show plan CT
image with angio-catheter for
scar position marking (A, red
circle) and bolus application (B).
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Fig. 3. Photographs of patient's set up
(A) TLD at 9 points on the skin, (B)
setup with the TLD-100 chip, (C) without
bolus, (D) with bolus,
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Table 1. Results of measured skin dose using TLD chip [Gy]

Fig. 4. The comparison of dose
distribution between without (A)
and with bolus (B). Line color
vs % dose; green 105%, red
100%, blue 95%.

Pts. Bolus U-1 U-2 U3 S-1 S-2 S-3 L1 L-2 L-3 MIN. MAX. MEAN
Pt.1 A 1.658 1592 1.534 1.716 1634 1554 1.712 1.614 1486 148 1716 1.611
(Lt) B 2.148 2.031  2.047 2112 2113 2025 2141 2.149 2070 2025 2149 2.093
Pt.2 A 1.570 1.544 1455 1.670  1.611 1.483 1.547 1.680 1457 1455 1670  1.557
(L) B 2.030 1.956  2.058 2.042  2.003 1.984  1.957 2,028 1.887 1.887 2058 1994
Pt.3 A 1.523 1426 1447 1.648 1507 1430 1.662 1460 1418 1418 1.648  1.502
®Rt) B 1.977 1.938  1.99 2242 1976 1979 2057 1955 1914 1914 2242  2.000
Pt4 A 1.570 1.544 1455 1.670  1.611 1.483 1.547 1.680 1457 1455 1.680  1.605
Rt) B 2.030 1.956  2.058 2042 2.003 1.984  1.957 2.028 1.887  1.887 2058 2114

U: Upper points of the surgical scar, L: Lower points of the surgical scar, S: Points on the surgical scar, A: Without bolus, B: With

bolus

Table 2. Calculated total dose in schedule of bolus application

Every Every other Three times

day (Gy) day (Gy) a week (Gy)
Pts.

(Bx25) (AX12)+(Bx13) (AX10yHBx15)
Pt. 152325 19.332+27.209=46.541 16.11+31.395=47.505
Pt.  249.850 18.648+25.922=44.570 15.57+29.910=45.480
Pt 350.000 18.024+26.000=44.024  15.02+30.000=45.020
Pt.  452.850 19.260+27.482=46.742  16.05+31.710=47.760

A: Without bolus, B: With bolus
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Abstract

A Study on the Necessary Number of Bolus Treatments in
Radiotherapy after Modified Radical Mastectomy

Chae-seon Hong, Jong-sik Kim, Young-kon Kim, Young-hwan Park

Department of Radiation Oncology, Samsung Medical Center,
Sungkyunkwan University School of Medicine, Seoul, Korea

Purpose: Post—mastectomy radiotherapy (PMR) is known to decrease loco—regional recurrence. Adequate skin
and dermal dose are achieved by adding bolus., The more difficult clinical issue is determining the necessary
number of bolus treatment, given the limits of normal skin tolerance. The aim of this study is to evaluate the
necessary number of bolus treatment after PMR in patients with breast cancer.

Materials and Methods: Four female breast cancer patients were included in the study. The median age was
53 years (range, 38~74), tumor were left sided in 2 patients and right sided in 2patients. All patients were
treated with postoperative radiotherapy after MRM. Radiotherapy was delivered to the chest wall (C.W) and
supraclavicular lymph nodes (SCL) using 4 MV X—ray. The total dose was 50 Gy, in 2 Gy fractions (with 5 times
a week). CT was performed for treatment planning, treatment planning was performed using ADAC-Pinnacle®
(Pnillips, USA) for all patients without and with bolus, Bolus treatment plans were generated using image tool (0.5
cm of thickness and 6 cm of width). Dose distribution was analyzed and the increased skin dose rate in the
build—up region was computed and the skin dose using TLD—100 chips (Harshaw, USA) was measured.
Results: No significant difference was found in dose distribution without and with bolus; C.W coverage was 95~
100 % of the prescribed dose in both. But, there was remarkable difference in the skin dose to the scar. The
skin dose to the scar without and with bolus were 100~105% and 50~75%. The increased skin dose rates in
the build—up region for Pt. 1, Pt. 2, Pt. 3 and Pt. 4 were 23.3%, 35.6%, 34.9%, and 41.7%. The results of
measured skin dose using TLD—100 chips in the cases without and with bolus were 209.3 cGy and 161.1 cGy,
200 cGy and 150.2 cGy, 211.4 cGy and 160.5 cGy, 198.6 cGy and 1555 cGy for Pt. 1, Pt. 2, Pt. 3, and Pt
4,

Conclusion: It was concludes through this analysis that the adequate number of bolus treatments is 50—-60% of

the treatment program. Further, clinical trial is needed to evaluate the benefit and toxicity associated with the use
of bolus in PMR.

Key words: modified radical mastectomy (MRM), scar, bolus, skin dose

117



