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Problem: Few Per-voxel Tumor Labels
What are reports and per-voxel labels?

Why are reports important?

- Public CT datasets: 0 to 1.7K per-voxel tumor labels
- 0.9-1.7K: liver, kidney, pancreas, lungs 
- 53-190: Colon, Adrenal Glands
- 0: Uterus, Prostate, Esophagus, Spleen, Gallbladder, Bladder, Duodenum, Stomach

- One Hospital (UCSF): 0 per-voxel labels; 300K tumor reports
- Reports for all tumor types
- Everyday work of a radiologist



Problem: Few Per-voxel Tumor Labels

- Informative: tumor size, location, and quantity

How to use this rich information to improve tumor segmentation AI?

Report: [...] hypodense 
cystic lesion in the right 
kidney, measuring 11 x 10 
mm [...]

Caption: 9 misconceptions about alcohol.



Report Supervision: Overview



Methodology: Volume Loss



Methodology: Ball Loss



Results: Reports help with few / many masks



Results: IID



Results: OOD (Pancreas Tumors)



Results: OOD



Conclusions

Can reports improve segmentation performance?

- Improved  performance in the hospital that provides the report
- Improved  performance in unseen hospitals
- Improved  performance with a small (50), medium (344) and large (1,674) 

number of masks
- Reports can: scale large segmentation datasets & create reasonable 

segmentation AI when very few masks are available, which can help further 
annotation
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