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Clinically Suspicious

Dermoscopy

RCM
Suspicious
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Not

Sensitivity = 43-86%,
specificity = 71-94% 
(melanocytic lesions)

Sensitivity = 79-96%,
specificity = 69-99% 
(melanocytic lesions)

Gold Standard
Sensitivity = 90-95%,
specificity = 76-81% 
(melanocytic lesions)
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Sensitivity = 90-95%,
specificity = 76-81% 
(melanocytic lesions)
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Where are we standing?
Dermatology Service at MSKCC

Optical Imaging Group

Developing Optical Imaging Technologies
Reflectance Confocal Microscopy 
Optical Cohorence Tomography 

Widefield Imaging

Developing Computer Vision and AI for 
These Techniques

Dermal Epidermal Junction Detection 
Morphology Segmentation 

Videomosaicking

Image Informatic Group

International Skin Imaging Collaboration 
(ISIC)

Ingestion of Data from Collaborators 
AI Challenges

Integration of Imaging and AI In the Clinic
Dermoscopy 

Reflectance Confocal Microscopy

Multimodal-ISIC (M-ISIC)
Ingestion, Integration and Archival of Multimodal Data in an organized way



ISIC Archive à M-ISIC

Enabling the next frontier in multimodal dermatology AI/ML research







ISIC Grand Challenges for Melanoma Detection

8

Year Conference Number of Diagnoses
Training

(N images)
Test 

(N images) Participants
2016 ISBI 2 (melanoma, nevi) 1,000 400 24

2017 ISBI 3 (melanoma, nevi, SK) 2,000 600 23

2018 MICCAI 7 (melanoma, nevi, SK, BCC, SCC, angioma, DF) 10,000 1,500 160

2019 MICCAI & CVPR 8 + 1 (melanoma, nevi, BKL, BCC, SCC, 
angioma, AK, DF) 

30,000 8,,239 200

2020 MICCAI & CVPR 2: Benign and Melanoma
+ Patient-level contextual images and 

Patient ID

33,126 10,982 3300 



2020 Grand 
Challenge

• Partnership with:
• The University of Queensland
• Memorial Sloan Kettering Cancer Center
• University of Athens
• Medical University of Vienna
• Hospital Clinic Barcelona
• Melanoma Institute Australia and Sydney 

Melanoma Diagnostic Center

• Cohost: Society for Imaging 
Informatics in Medicine (SIIM)

• Hosted on Kaggle for the first 
time

• 3,314 teams participated



Comparison of Algorithm to Human Raters



Context does not improve human 
performance as compared to AI
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ISIC Projects

- Annotations

- Multimodal Data Curation 

- Human-AI collaboration 



Expert Annotation Study (PI: Liopyris) 



https://github.com/ISIC-Research/expert-annotation-agreement-data

https://easy.dermannotator.org/#!/top/multirater

https://github.com/ISIC-Research/expert-annotation-agreement-data


M-ISIC
NIH U24 Award
PIs: Rotemberg, Kose
• Ease data ingestion

• Efficient data organization

• Enable multimodal data storage 
visualization and annotation

• Multi-modal dataset generation

• Enable AI experimentation via 
API development



Multimodal Data Curation

Initial Experiments: 

Emphasis on RCM-Dermoscopy but with 
applications to pathology and Total Body 
Photography as well

Registration of widefield (left) image with 
dermoscopy image (right) and underlying 
mosaic (below)



Next steps

Footer 19

Use Use the tools developed for prospective clinical studies (Dr. Jonathan Kentley)

Expand Expand existing resources for AI development into multimodal approaches (Dr. Kivanc Kose)



M-ISIC
Enabling Nimble Experimentation

• Enable both clinicians and the engineers to be able to access data in
an easy way

• Enable dataset generation with any criteria

• Image content

• Metadata

• Easy integration with online coding platforms

• Google Colab etc…

• Multimodal Dataset Generation



Human – AI collaboration

Next steps:
- Enable easy annotation ingestion and better understanding of Human-AI

collaboration
- Better understand features (annotated by experts) that predict/correlate 

with AI performance



§ MSK:
o Jochen Weber
o Nick Kurtansky
o Allan Halpern 
o Steve Dusza 
o Michael Marchetti
o Steven Wang
o Kivanc Kose
o Milind Rajadhyaksha

§ Hospital Clinic Barcelona:
o Josep Malvehy
o Marc Combalia

§ Medical University of Vienna
o Harald Kittler
o Philipp Tschandl 

§ Emory

o David Gutman

§ The University of Queensland
o Liam Caffery
o Peter Soyer
o Brigid Betz-Stablein

§ Melanoma Institute Australia and 
Sydney Melanoma Diagnostic Center
o Pascale Guitera

§ University of Athens
o Kontantinos Lioprys
o Alexander Stratigos

§ Kaggle team
o Julia Elliot 
o Phil Culliton

§ SIIM
o George Shih
o Steve Langer 
o Anna Zawacki
o Cheryl Carey
o SIIM Leadership 

International Skin Imaging Collaboration

Thank you! 


