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Competition criteria

Lung left constraints are the 
most challenging to achieve 
and give a lot of points. The 
interface between left lung and 
PTV is the area where the dose 
have to be well controled.

Others constraint are more 
easy to reach.



Contouring stage

• Create the (Left Lung + 1cm)=(LL+1) ROI and then create the 
PTVs parts that overlap with it and the parts that do not.

Do this for the 
PTV_TOT-EVAL 
and for all the 
subPTVs. They 
will all be used 
for the 
optimization.



Contouring stage
• Add min dose constraint on a thin internal ring of 4mm inside the 

PTV. It is divided in two parts, the part that overlaps (LL+1) and 
the rest. All these parts exclude the CTV-LUMPECTOMY which is 
treated separately.



Contouring stage

• Use an external ring of 
7mm with 4mm gap 
between PTV (R1).

• Draw the head of the 
patient to avoid dose 
from non-coplanar 
ARCs.



Contouring Stage

• Add an external 
ring of 1cm (R2) 
without gap with 
PTV in the SC 
area to increase 
conformality.



Contouring Stage

• Trace the body with 2,5cm margin from PTV 
and trim it manually where dose can be 
higher.

Here in brown : Whole 
body excluding 
(PTV+2.5cm) manually 
trimmed (ZR1). 
And in purple the 
trimmed area (ZR2).



Contouring Stage

• For the Left Lung, use a 4mm gap with the PTV 
to create an optimisation ROI.

• Create Spine +5mm ROI.
• There is no need to create supplementary ROI 

for the others OAR.



ARC Geometry

• Isocenter location: 
– on the Y axis: At the 

middle of the head-
foot distance

– on the XZ plane: At the 
interface between 
the heart and the 
PTV.



ARC Geometry

• 3 non-coplanar beams with different 
collimator angles to increase the 
possibilities of modulation.



ARC Geometry

• Limit the gantry rotation to spare 
controlateral’s OARs.

• 6MV FF beams.



Optimisation

• Use 0,05g/cm-3 air-patient 
threshold to allow 
computation in low 
density area near the 
skin.



Optimisation

• Begin with all the target and ring constraints:
– Targets that overlap with (LL+1) : min dose to 

48Gy and max to 50Gy
– Targets that do not overlap (LL+1) : min dose to 

50Gy and max dose to 51,5Gy
– CTV-LUMPECTOMY: min dose 50,5Gy, uniform 

dose at 51Gy and max dose at 54Gy
– PTV_TOT_EVAL part that do not overlaps 

(LL+1) : uniform dose to 50,5Gy, min dose 
50Gy and max dose to 51,5Gy



Optimisation

– PTV_TOT_EVAL part that overlaps (LL+1) : min 
dose 48Gy and max dose to 50Gy

– PTV_TOT_EVAL : max EUD 52Gy a=1 and min 
DVH 50Gy on 95%

– ring R1: max dose 47Gy, R2: max dose 51Gy.
– ROI ZR1: max dose 40Gy and ZR2: max dose 

45Gy



Optimisation
● Begin with SVD calculation to ensure that the 

constraints are good and then, when the target 
coverage is sufficient, add the OAR constraints.

● Breast right: max dose 1.8Gy, Heart: max EUD 
3.8Gy a=1, and Lung right: max DVH 3Gy 4% 
and max EUD 6Gy a=5. Those criteria are easy 
to achieve. So when the criteria is found for 
these structures, try to gradually decrease the 
dose to the left Lung until it penalizes the target 
coverage.



Optimisation

● Left Lung reduced: Max DVH (4.75Gy 
47%), (10Gy 20%) and (20Gy 6%).

● When all constraints are optimized, reset 
the computation and optimize twice with 
100 iterations and then 40 iterations.

● Create the hot and cold spots for several 
computations (7 in my case), add a 
constraint on them with a strong weight, 
reset and re-optimize until you get the 
global max dose point inside the CTV.



Optimisation

●  



Results



Results



Results



Results

● Patient specific QA:
– Passing criteria: 

● Gamma index 3%3mm>90%
● Gamma index 4%3mm>95%

– Results



Conclusion

● Isocenter location very important both for 
target conformality and OAR sparing.

● Segmentation of the target helps to control 
dose to ipsilateral lung.

● Non-coplanar beams not really nescessary 
to have a good plan but help to reduce the 
low dose areas.
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