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Fig. 1. CT images of a recurrent
breast cancer patient with surface
defect.

Fig. 2. Photographs of patient
setup. A YUMC ARM-HORDER
system is used to immobilize the
patient's arm. The water bolus
was applied on the surface defect
site.
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Fig. 4. Isodose distributions of missing tissue option for a recurrent breast cancer patient with surface defect (A), isodose distributions
without the water bolus (B), isodose distributions with the water bolus (C)
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Fig. 5. The comparison of DVH (dose volume histogram)
between with and without water bolus.

Table 1. Dose statistics of the PTV

Dinax (%) Voo (%) HI DHI
No bolus 132 74.6 1.32 3.6
Bolus 110 81.7 1.1 1.27

Prescribed dose: 500 cGy
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Fig. 6. The DVH (dose volume histogram) for normal organ.

Table 2. Dose Statistics of the lung and liver

Lung (%) Liver (%)
No bolus 19.5 17.1
Bolus 1 6.8

Prescribed dose: 500 cGy
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Fig. 8. The custom 3D electron bolus.
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Abstract
Implementation of Water Bolus in Patient with Large Tissue Defect

Hyo Kuk Park, Joo Ho Kim, Sang Kyu Lee, Jong Won Yoon, Jeong Hee Cho, Dong Wook Kim

Department of Radiation Oncology, Yonsei University College of Medicine, Yonsei Cancer Center, Seoul, Korea

Purpose: To demonstrate that water bolus in the patient surface can decrease the dose inhomogeneity by
patient surface large tissue defect when the surface is in an electron—beam field. And We tried to find a easy
way to water control,

Methods and Materials: To demonstrate the use of water bolus in the irregular surface clinically, the case of a
patient with myxofibrosarcoma of the chest wall who was treated with electrons, We obtained dose distribution
using missing tissue option of PINACLE 6.2b (ADAC, USA). We fabricate a Mev—green for water bolus in patient
with defect of tissue. Then put the water bolus which is vinyl packed water into the designed Mev—green. We
pertormed CT scan with CT—simulator. Three—dimensional (3D) dose distributions with and without water bolus in
the large irregular chest wall were calculated for a representative patient. Resulting dose distributions and
dose~volume histograms of water bolus were compared with missing tissue option and non bolus plans. We
fabricate a new water control device .

Results: Controlled Water bolus markedly decrease the dose heterogeneity, and minimizes normal tissue
exposure caused by the surface irregularities of the chest wall mass. In the test case, The non bolus plan has
a maximum target dose of 132%. After applying water bolus, the maximum target dose has been reduced
substantially to 110.4%.The maximum target dose was reduced by 21.6% using this technique.

Conclusion: The results showed that controlled water bolus could significantly improve the dose homogeneity in
the PTV for patients treated with electron therapy using water control device. This technique may reduce the
incidence of normal organ complications that occur after electron—beam therapy in irregular surface.

And our new device shows handiness of water control. ‘

Key words: water bolus device, electron therapy
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