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Although breast edema developing during external beam radiation therapy for breast 
cancer is not uncommon, its dosimetric impact has not been investigated. Since radiation 
dose is defined as energy/mass, if mass increases due to edema, there is the potential for 
underdosing during the later weeks of treatment. We analyzed the effect of edema in a 
patient with breast cancer treated with tangent fields. 45 Gy was prescribed to a mid-
breast point using 6 MV photons at 1.8 Gy/day. When edema was evident, CT was 
repeated. The breast was re-contoured and the initial dose-distribution was compared to 
that obtained in the presence of edema using the same plan. Volume increased from 
1156.17 cc to 1307.77 cc (13.11%). The initial plan (pre-edema) gave the following 
results: 42 Gy to 100% of breast volume, 43 Gy to 97.9%, 44 Gy to 38.1%, 45 Gy to 
0.5%. The same plan applied to the edematous breast results in: 42 Gy to 98.3%; 43 Gy 
to 85.5%; 44 Gy to 28.2%; 45 Gy to 0%.  To further investigate this, a CT image of a 
breast was used for hypothetical planning of tangent fields. Through computer 
simulation, breast volume was increased and the effect on dose distribution was recorded. 
Increasing volume by 13% resulted in a 3% reduction in the AUC of the differential 
DVH. We conclude that edema during radiotherapy can result in underdosing to some 
areas of the breast. Depending on the extent and location of this underdosing, there could 
be important clinical consequences. 
 


