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Medical CBIR

• Where do we stand?

• What are critical limiting factors?

• What can we do to advance the field?



Journal Review
• Computerized Medical Imaging and Graphics
• IEEE Transactions 

– Image Processing
– Knowledge and Data Engineering
– Medical Imaging
– PAMI              

• International Journal of Medical Informatics        
• JAMIA                                              
• Journal of Digital Imaging                         
• Journal of Electronic Imaging                      
• Radiology

Compare Datta et al., Image Retrieval: Ideas, Influences, and 
Trends of the New Age (2007)



“Medical image retrieval”, 
since 2000…
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Observations

• Apparent  tremendous growth in
– Number of publications
– Number of research groups
– Breadth of problems

• But how should we assess progress?



Healthcare End-User
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Healthcare End-User

Since 2000, a number of medical CBIR applications have been 
reported…many image types and project goals…

• ASSERT
• BASS
• CervigramFinder
• HealthGrid
• I-Browse
• IRMA
• MEDIM
• PathMaster
• SPIRS
• VOI-FIRS
• cbPACS
• medGIFT

• HRCT lung images
• Breast biopsy
• Uterine Cervix
• MRI, biopsy
• GI tract biopsy
• General radiology
• General DICOM
• Cell images
• Spine X-rays
• 4D PET
• General DICOM
• General medical



Healthcare End-User



Healthcare End-User

• Reported medical CBIR projects/systems

- Some support focused biomedical research 
projects

- Most 

- Appear to have a large experimental flavor

- Are outside of mainline healthcare

- Are outside of mainline biomedical research



Engineering Community

Since 2000, “medical image retrieval” trends in general CBIR…
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Engineering Community

• Widespread attention to

• Indexing

• Statistical methods

• Learning methods

• Lesser attention to

• User interface

• Interactivity

• Relevance feedback

Survey suggests…



Collaborative Efforts

Since 2000…

Public data sets casImage
ImageClef
IRMA
NCI Archive (NCIA)
NLM Spine x-rays
NLM Visible Human

Evaluation 
methodologies

Expert review

Collaborations Many small-scale 
collaborations for 
specific projects

Collaborative 
environments

Web interface
IRMA
SPIRS



Collaborative Efforts – Public Data Sets

http://imaging.nci.nih.gov



Collaborative Efforts – Public Data Sets



Collaborative Efforts

For a real medical application of CBIR and the 
integration of these tools into medical practice:

• We need a very close cooperation over an 
extended period of time

• Not simply an exchange of data or a list of 
the necessary functionality

Müller et al., A review of content-based image retrieval systems in 
medical applications—clinical benefits and future directions (2004)



Collaborative Efforts

Need for engineering community to 

• “Bend the technology toward the end user 
rather than the end user toward the 
technology”?

• Integrate CBIR with other healthcare 
resources?

• Provide more simple, experimental CBIR tools 
that help educate the medical community to 
potential, limitations of CBIR?



So…

• Why isn’t CBIR used more in healthcare 
and healthcare research?

• One way to think about what’s missing

– Conceptual hierarchy of gaps

– Ontology of gaps in CBIR (Deserno et al.)
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