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- 7546 newly diagnosed breast cancer patients in 2004

- >75 % breast conserving surgery

- Adjuvant irradiation to the breast is gold standard in the complex 

therapy

- Tumor bed boost is essential in cases:  age under 40 years, big tumor 

Introduction

- Tumor bed boost is essential in cases:  age under 40 years, big tumor 

size, close surgical margins, high grade invasive ductal or in situ ductal 

tumors, high mitotic index, hormon receptor negativ tumors or no 

possible hormonal therapy 



- The aim of our study was to compare photon and electron
boost in the treatment of early breast cancer treatment
retrospectivley

- Indices:
– coverage index (CI=PTVref/Vptv)
– conformality index (COIN=PTV ref/Vptv x PTVref/Vref)

Aim of the study

– conformality index (COIN=PTV ref/Vptv x PTVref/Vref)
– external volume index (EI=V ref-PTV ref/Vptv) 
– 2 Gy dose receiving (V2) lung volume



Patients n=84
- unilateral disease (left-right) n=80 (41-39)
- bilateral disease n=4
Stage (AJCC classification)

- Stage I (Tis-T1, N0) n=42
- Stage II (T0-T2, N0-N1) n=42
Tumor Site

Left side

- upper medial quadrant (2 patients bilateral) n=9- upper medial quadrant (2 patients bilateral) n=9
- upper lateral quadrant (2 pateints bilateral) n=29
- lower medial quadrant n=0
- lower lateral quadrant n=2
- central n=1

Right side

- upper medial quadrant (2 pateints bilateral) n=2
- upper lateral quadrant ( 2 patients bilateral) n=37
- inferior medial quadrant n=5
- inferior lateral quadrant n=2
- central n=1



Surgery 

- excision with sentinel or ABD n=82

- excision without sentinel or ABD n=6

- reexcision n=3

Surgical margin

- close (4-9 mm) n=56

- safe (>10 mm) n=21

- unknown n=11- unknown n=11

Tumor bed clips

- no clip n=23

- single clip n=42

- multiple clips (range: 2-7, mean=4) n=23

Chemotherapy/hormonal therapy

- chemotherapy n=47

- hormonal therapy n=74



Tumor bed definiton

- Placement of surgical clips is gold standard

- If no surgical clips used:

- preoperative mammography, ultrasound, CT data

- surgical description

- pathology- pathology

- postoperative mammography, ultrasound, CT data





- WBI planning: two tangential beams 50,4 Gy in 1,8 Gy fractions,
presrcibed to a normalization point on the central CT slice

- Photon boost planning: two oblique, wedged fields were applied with
therespectof thecritical structures. 10Gy with minimal coverageof 90%

Planning

therespectof thecritical structures. 10Gy with minimal coverageof 90%
of the target

- Electron boost planning: using the optimal field and optimal energy
with the respect of the critical structures. A dose of 10 Gy was prescribed
to the point of maximum dose and delivered at 100 cm SSD











tumor bed volume
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tumor bed-skin distance

5

6

7

8

9

10

cm

Mean= 3,4cm (range: 0,84-8,33cm)

0

1

2

3

4

5

1 2 3 4 5 6 7 8 9 1 0 1 1 1 2 1 3 1 4 1 5 1 6 1 7 1 8 1 9 2 0 2 1 2 2 2 3 2 4 2 5 2 6 2 7 2 8 2 9 3 0 3 1 3 2 3 3 3 4 3 5 3 6 3 7 3 8 3 9 4 0 4 1 4 2 4 3 4 4 4 5 4 6 4 7 4 8 4 9 5 0 5 1 5 2 5 3 5 4 5 5 5 6 5 7 5 8 5 9 6 0 6 1 6 2 6 3 6 4 6 5 6 6 6 7 6 8 6 9 7 0 7 1 7 2 7 3 7 4 7 5 7 6 7 7 7 8 7 9 8 0 8 1 8 2 8 3 8 4 8 5 8 6 8 7 8 8

breast

cm



external volume index
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conformality index 
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coverage index
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Lung volume reciving 2Gy
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Conclusion

- Higher conformality and coverage can be achived using 3D based
photon boost compared to electron boost

- Lung dose can be also reduced

- Clinical follow up is ongoing


