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MIM 
• Not a Treatment Planning System 
• Fusion Software  

– 4D CTs, CBCTs, MRIs, PET scans, and Dose 

• Used for transferring of contours from Plan CT 
to CBCT, and adjusting volumes to fit  



Goals 

• To see if MIM and Pinnacle agree in the dose to 
normal structures and targets 

• Can be used for  
– Adaptive use  
– Verification  
– Dose Accumulation  

 



Patients Used 
• High Dose SRS/SBRT  
• High quality images 
• Ones with CBCTs that were not cut off or 

clipped radially  
• No large artifacts 



 



Calculating Dose on CBCT 
• CBCT brought into Pinnacle  
• Beams from plan dropped onto the CBCT 
• Isocenter treated at was used for that day  
• Used as our gold standard  



Possible Complications 
• Transferring of contours 
• Differing of Slice Thickness 
• Volume Differences 

 
• Solutions? 

 



Lung Lesion 1 



Lung Lesion 1 

PIN-MIM PIN-MIM
PIN MIM PIN MIM

LLL ITV D95 59.61 58.76 0.84 58.55 58.97 -0.42 Gy
D100 56.41 54.94 1.47 53.55 55.40 -1.85 Gy

PTV LLL D95 49.70 48.68 1.02 50.49 50.28 0.21 Gy
D100 37.50 38.24 -0.74 39.55 41.00 -1.45 Gy

L Lung V20 7.95 7.93 0.02 7.66 8.02 -0.36 %
R Lung V20 0.67 0.61 0.06 0.68 0.62 0.06 %

Cord Dmax * 8.51 8.12 0.39 7.33 7.89 -0.56 cc

* Max point dose to 0.035cc

Average Plan Day 1



Lung Lesion 2 



Lung Lesion 2 

PIN-MIM PIN-MIM
PIN MIM PIN MIM

LLL ITV D95 44.41 45.37 -0.97 45.95 45.30 0.65 Gy
D100 26.58 26.96 -0.38 27.40 26.40 1.00 Gy

PTV LLL D95 33.70 35.03 -1.33 34.98 34.54 0.44 Gy
D100 19.59 20.10 -0.51 19.85 19.90 -0.05 Gy

L Lung V20 19.75 19.67 0.08 18.59 18.49 0.10 %
R Lung V20 6.77 6.67 0.10 6.84 6.82 0.02 %

Cord Dmax * 17.46 16.89 0.57 16.65 17.62 -0.97 cc

* Max point dose to 0.035cc

Average Plan Day 1



Chest Wall Lesion  



Chest Wall Lesion  

PIN-MIM PIN-MIM
PIN MIM PIN MIM

RA CW GTV D95 26.29 25.13 1.16 25.48 25.26 0.22 Gy
D100 25.63 25.00 0.63 24.9 24.9 0.00 Gy

RA CW PTV D95 24.29 23.88 0.40 24.12 24.21 -0.09 Gy
D100 19.75 19.47 0.28 20.65 21 -0.35 Gy

RL CW GTV D95 26.57 25.71 0.86 25.64 25.68 -0.04 Gy
D100 25.78 25.00 0.78 24.9 24.9 0.00 Gy

RL CW PTV D95 24.73 23.92 0.82 24.03 24.09 -0.06 Gy
D100 19.70 20.30 -0.60 20.85 20.7 0.15 Gy

PTV D95 24.37 23.88 0.49 24 24.11 -0.11 Gy
D100 18.63 19.57 -0.93 20.8 20.9 -0.10 Gy

L Lung V20 2.35 2.19 0.16 2.34 2.29 0.05 %
R Lung V20 6.00 5.73 0.27 6.4 6.33 0.07 %

Rt Lung - PTVs V20 5.49 5.24 0.25 5.56 5.7 -0.14 %
Cord Dmax * 4.13 3.86 0.27 3.89 3.86 0.03 cc

* Max point dose to 0.035cc

Average Plan Day 1



Liver Lesion  



Liver Lesion  

PIN-MIM PIN-MIM
PIN MIM PIN MIM

PTV D95 36.93 36.08 0.84 54.13 54.3 -0.17 Gy
D100 27.05 29.70 -2.65 44.5 46.2 -1.70 Gy

Liver V17 582.93 574.56 8.37 776.42 770.89 5.53 %
liver - PTV V17 490.38 481.23 9.15 629.34 621.82 7.52 %
Chest Wall V30 5.71 5.32 0.40 8.58 8.22 0.36 %

Bowel Dmax * 17.42 17.27 0.15 45.15 46.1 -0.95 cc
Cord Dmax * 7.75 7.93 -0.18 18.95 17.65 1.30 cc

* Max point dose to 0.035cc

Average Plan Day 1



Conclusions 
• I have found that the dose to normal structures 

is similar, within 1-2% however the target 
coverage is not that great. 

• I have found that the dose to 95% of the target 
can differ up to 5Gy in some cases equivalent to 
10% of the prescribed dose. 

• MIM and Pinnacle calculate their DVHs 
differently  



Conclusions 
• MIM can be used as a quick estimate of dose to 

the patient to see if the structures are receiving a 
large difference in intended dose but not to 
accurately determine if there is proper target 
coverage. 

• This inaccuracy in the target my be due to there 
size in some cases and the difference in volumes 
between MIM and pinnacle.   
 



Thank You 
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