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AI focus areas 

 

data Nacionalinis vėžio institutas 

https://quid.com/feed/paging-dr-robot-how-ai-will-transform-healthcare 





 The main methods of treating cancer are surgery, 

radiation therapy (RT), chemotherapy and a 

combination of all these. 

  

RT can be applied in up to 50 % of patients. 



RT workflow 

Nacionalinis vėžio institutas 



RT planning 

Nacionalinis vėžio institutas 

Typical Inverse Planning Workflow 

Dosimetrist 

Target D95 

Cord Max 

Hotspot in 
Normal 
Tissue 

Parotid 
Mean 

Physician prescribes 
treatment goals 

Dosimetrist Designs Plan Setup and 
Translates Goals into Cost Function 

Dosimetrist Reviews Optimization 
Result vs. Treatment Goals 

• Add Ring Structure 
• Add “Hotspot” Structure 
• Tweak Cost Function 
• etc…. 



RT planning 

Nacionalinis vėžio institutas 



RT planning 

Nacionalinis vėžio institutas 



Is created RT plan optimal? 

Nacionalinis vėžio institutas 



 

 

 

 

• Our aim was: 

– evaluate the quality of the plans created by 

RapidPlan models.  

– Measure RapidPlan plans preparation time. 

– Evaluate complexity of RapidPlan plans. 

 
Nacionalinis vėžio institutas 



Methodology 

• Simple case – Prostate cancer: 

– One target 

– OAR’s : 

• Bladder 

• Rectum  

Nacionalinis vėžio institutas 



Methodology 

Nacionalinis vėžio institutas 

• Complicated case – Head&Neck cancer : 

– Three targets 

– OAR’s : 

• spinal cord, 

• parotid glands, 

• oral cavity, 

• mandibular, 

• larynx, 

• esophagus, 

• pharyngeal constrictor muscles  



Results – Prostate case 

Nacionalinis vėžio institutas 

• WUSLT algorithm 

improved (by little) the 

quality of the plan. 

• There was a slight 

increase in homogeneity 

index,  conformal index, 

D5% and D95%. 

Part of target DVH 



Results – Prostate case 

Nacionalinis vėžio institutas 

• WUSLT algorithm achieved 
significant differences in 
rectal and bladder DVHs.  

• The mean dose  to rectum 
structure was 5.72 Gy lower 
in WUSTL model (33.12Gy 
in WUSTL vs. 38.84Gy in 
NCI plans).  

• The mean dose to bladder 
structure was 2.55 Gy lower 
in WUSTL model (30.5 Gy 
in WUSTL vs 33.05 Gy in 
NCI plans).  

 DVH for the bladder structure. 

DVH for the rectum structure. 



Results – H&N case 

Nacionalinis vėžio institutas 

• RP models performed better on medium 

dose target (PTV_60), slight improvements 

were observed in D5%, D95%, also on DHI, 

and CI metrics.  

• For the low dose target (PTV_54) CCMB 

coverage was the same as NCI, but WUSTL 

coverage was poorer.  

• No difference was observed in high dose 

target (PTV_66.9).  

DVH for PTV_54 structure  DVH for PTV_66.9 structure  

DVH for PTV_60structure  



Results – H&N case 
• Oral cavity structure WUSLT algorithm did 

better than NCI, lowering mean dose by 3Gy 

(WUSTL 26,38Gy vs. NCI - 29,60Gy). 

• Esophagus mean dose was smaller in 

WUSTL created plans (WUSTL 22.66Gy vs. 

NCI 29.47Gy). 

• Larynx mean dose was smaller in WUSTL 

model plans (WUSTL 34.56Gy vs. NCI 

37.37Gy). 

 

Oral cavity DVH 

Esophagus DVH Larynx DVH 



Plan creation time  

• “Simple case” – Prostate cancer: 

• RP methodology on average it took 2.7 minutes 

• Manual optimization -  40-90 minutes. 

 

• “Complicated case” – Head&Neck cancer: 

• RP methodology it took on average 4.3 minutes; 

• Manual optimization – 60-100 minutes. 



Plan “complexity” 

• On average, prostate RP plans had 111.2 MU more 

than conventional plans (NCI plan 570.3, RP plan 

681.5). 

• RP plans for H&N cases had 57 MU less than NCI 

plans (NCI plan 584,8, CCMB plan 523,8, WUSTL 

plans 532,3). 

 

 



Results – Summary 
Metric NCI_54 CCMB_54 WUSTL_54 

DHI 0.10 0,11 

p=0,045 

0,09 

p=0,54 

CI 1.25 1.19 

p=0.007 

1.3 

p=0.02 

D95% 52.58Gy 52.61  

p=0,73 

52.08 

p=0,00001 

D5% 56.34Gy 56.74 

p=0,007 

55.60 

p= 0,005 

  NCI_60 CCMB_60 WUSTL_60 

DHI 0,09 0.07 

p=0,0015 

0,08 

p= 0,006 

CI 0.89 0.88 

p=0.6 

0.94 

p=0.0004 

D95% 59.03 58.92 

p=0,2208 

58.85 

p=0,0465 

D5% 63.45  62.64 

p=0,0002 

62.79 

p=0,0014 

  NCI_66.9 CCMB_66.9 WUSTL_66.9 

DHI 0,08 0,08  

p=0,22 

0,08  

p=0,47 

CI 1.04 0.87 

p=0,02 

1,22 

p=0.000005 

D95% 64,33 64.16  

p=0,2 

64.15  

p=0,14 

D5% 68.50  68.57  

p= 0,39 

68.58  

p=0,3 

Metric NCI CCMB WUSTL 

Oral cavity 

DMEAN 29,60 29,38  

p=0,67 

26,38 

p<0.001 

Esophagus 

DMEAN 29.47 32.25 

p=0,0008 

22.66  

p<0.001 

Larynx 

DMEAN 37,37 37,87  

p=0,68 

34,56  

p=0,08 

Spinal cord 

DMAX (Gy) 36,4  40.29 

p<0.001 

38.82 

p=0.0001 

Mandibulla 

DMAX 61,35 62,16 

p=0,008 

61,53  

p=0,66 

Parotis sin 

DMEAN 27,06 26,22  

p=0,17 

29,69 

p=0,0004 

Parotis dex 

DMEAN 25,02 25,38  

p=0,25 

28,60 

p=0,000006 

Inferior pharyngeal constrictor muscle 

DMEAN 43,98 43,80  

p=0,86 

43,11 

p=0,49 

Superior pharyngeal constrictor muscle 

DMEAN 45,61 46,13  

p=0,34 

45,38  

p=0.71 

Middle pharyngeal constrictor muscle 

DMEAN 45.67 46,07 

p=0,71 

47,37  

p=0,21 



Results –Summary 

Metric NCI WUSTL 

Rectum 

DMEAN 38.84 33.12 

p<0.001 

Bladder 

DMEAN 33.05 30.5 

p<0.001 

Prostate 

DHI 0.06 0.05 

p=0.047 

CI 0.59 0.60 

p=0.519 

D95% 76.2 76.7 

p=0.018 

D5% 79.4 79.2 

p=0.036 

Metric NCI RP models 

Plan time 

Plan time 

(Prostate) 

40 2.7 

Plan time 

(H&N) 

60 4.3 

Complexity 

MU 

(Prostate) 

570.3 681.5 

MU 

(H&N) 

584.8 528.05 



Conclusions  

 

1. For simple cases AI finds slightly better solutions. 

2. For complex cases AI benefits are more 

debatable.    

3. All plans generated by both RP algorithms were 

acceptable for treatment and were optimized in 

significantly shorter time. 

 


