


Improving dose uniformity for tangential breast radiation therapy using multiple MLC segments
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“IMRT can be used for dose escalation, toxicity reduction and also for improving efficiency. Compared to the use of wedges, this technique improves the efficiency and dosimetry for breast compensation. From our early experience, the physician was 
thrilled to see the reduction in the usual superior and inferior redness. We are implementing the technique as clinical standard at Beaumont.”  Dr John Wong

Inferior plane

    Wedge     Multisegment improves homogeneity, no medial hot spots

Comparison between IMRT and standard wedge techniques. Isodose levels (cGy)  4275, 4500, 4725,  4950

Superior plane

    Wedge     Multisegment eliminates anterior, medial and lateral hot spots
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Goal
Improvement in treatment 
efficiency and dose uniformity 
using intensity modulated 
radiation therapy (IMRT). 

Planning procedure
• Calculate open field dosimetry 

for conventional breast 
tangents, with inhomogeneity 
correction

• Prescribe MLC segment shapes 
on mid-breast beams-eye-view 
plane

• Make first segment a full breast 
open field tangent

• Make second segment a full 
breast open field tangent, but 
with lung block 

• Add four to five additional 
MLC subfields for each tangent 
by tracing isodose lines at 5% 
increments

• Distribute points throughout 
the breast volume and specify 
dose uniformity constraints to 
deliver 4500 cGy at all points

• Invoke beam weight 
optimization for all segments.

Dose delivery
William Beaumont uses an Elekta 
SL linear accelerator with MLCi 
for this technique. Delivery is 
carried out as PreciseBEAM® 
step-and-shoot. Treatments are 
performed within the allocated 10 
minute treatment slot; 
• 90% of the dose is delivered 

with the two open field 
tangents, alleviating the 
concern for breathing motion 
effects

• the lung block segment requires 
less than 5MU, but is very 
effective

• an efficient process:  planning 
is completed in 30 minutes and 
dose delivery completed within 
standard treatment time.

 
 
 
 
 
 
 
 
 
 
Conclusion
IMRT makes sense as an efficient 
method to improve the dose 
uniformity for tangential breast 
treatment. 

Results Efficient  3D dose  Reduced dose to
  uniformity contra-lateral breast
External wedge n n n
Internal (Elekta) y n y
Dynamic wedge y n y
Compensator  n y n
This WBH technique y y y

Cumulative DVHs: 
for entire breast excluding 
the first 5mm of skin, 
multi-segment versus wedge



■ Stereotactic Neurosurgery ■ Gamma Knife® surgery ■ Functional Mapping ■ Precision Radiation Therapy ■ Image Guided Radiation Therapy ■ Stereotactic Radiation Therapy
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