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Where are we standing?
Dermatology Service at MSKCC

Optical Imaging Group Image Informatic Group
Developing Optical Imaging Technologies International Skin Imaging Collaboration
Reflectance Confocal Microscopy (ISIC)
Optical Cohorence Tomography Ingestion of Data from Collaborators
Widefield Imaging Al Challenges
Developing Computer Vision and Al for Integration of Imaging and Al In the Clinic
These Techniques Dermoscopy
Dermal Epidermal Junction Detection Reflectance Confocal Microscopy

Morphology Segmentation
Videomosaicking

Multimodal-ISIC (M-ISIC)

Ingestion, Integration and Archival of Multimodal Data in an organized way



ISIC Archive = M-ISIC

Enabling the next frontier in multimodal dermatology Al/ML research
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ISIC Grand Challenges for Melanoma Detection

Year

2016
2017

2018

Conference

|SBI
|SBI

MICCAI

MICCAI & CVPR

MICCAI & CVPR

Training
Number of Diagnoses (N images)

2 (melanoma, nevi) 1,000

3 (melanoma, nevi, SK) 2,000

7 (melanoma, nevi, SK, BCC, SCC, angioma, DF) 10,000
8 + 1 (melanoma, nevi, BKL, BCC, SCC,
angioma, AK, DF)

2: Benign and Melanoma
+ Patient-level contextual images and
Patient ID

Test
(N images)

400

600

1,500

Participants

24

23
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Comparison of Algorithm to Human Raters




Context does not improve human
performance as compared to Al

ISIC 2020 Challenge Winner Vs. 2020 Reader Study Human Reader Performance vs. Machme Algorithms
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Table 2. Public Data Sets Used in 3 or More Publications

Data set source

ISIC2016
Challenge

ISIC 2017
Challenge

ISIC2018
Challenge
(HAM10000)

No. of
patients Type of Image

Diseases

Fitzpatrick
skin type
description
and

Label breakdown

Ethnicity
description and

breakdown

Hellenic
Dermatological
Atlas

Danderm Atlas
of Clinical
Dermatology

MED-NODE
database

Edinburgh
Dermotit Library

DermNet NZ

2663 (as

of April
2021)

>3000 (as
of April

2021)

170

>20 000

Not Dermoscopic
specified

Not Dermoscopic
specified

Not Dermoscopk
specified

Not
specified

Not
specified

Not
specified

Not
specified

Not Clinical
specified

Nonmelanoma and

melanoma

Benign nevl,
sehorrhelc
keratosis, and
melanoma

Actinic keratosls,
intraepithellal

carcinoma (Bowen

disease), BCC,
benign keratosis,
dermatofibroma,
melanocyric nevl,
vascular skin
leslons, and
melanoma

Various: 43 broad
categories of
disease

Various: Common
skin diseases
under 9 broad
categories

Melanoma and
navl

Actinic keratosis,
BCC, melanocytic
nevus (mole),
sehorrhoelc
keratosis, SCC,
intraepithellal
carcinoma,
pyogenic
ﬁranuicma,
emangloma,
dermatofibroma,
and malignant
melanoma

Various: 1000s of
categories listed

Benign NO
(nonmelanoma): expert

consensus; malignant

(melanoma):

pathological findings

Benign nevl: expert
consensus; sebarrhelic
keratosls: expert
consensus; melanoma:
pathological findings

Actinic keratosis:
COMSensuUs;
Intraspithelial
carcinoma:
pathological findings;
BCC: pathological
findings; benign
keratosls: consensus;
dermatofibroma:
consensus; melanocytic
nevl: Consensus;
vascular skin leslons:
consensus; melanoma:
COMsensus

Not specified Unable to

a55855

Unable to
355855

Not specified

Nevl: pathological
findings; melanoma:
pathological findings

Expert opinion
(Including
dermatologists and
dermatopathologists)
based on clinical
Information and
pathological findings

Unable to NO
355855

Not specified

NO

Yes; nationality
breakdown (asa
percentage of
the 10015
Images In the
dataset): 2.0%
Portuguese
(PH2): 22.6%
Australian
(Rosendahl);
Austrian (VIDIR)
not specified
(Atlas and I1SIC
2017)

NO

NO

Abbreviations: BCC, basal cell caranoma; 1SIC, Intermational Skin iImaging Collaboration; SCC, squamous cell carcinoma; VIDIR, Vienna Dermatologic Imaging
Research.



https://doi.org/10.1001/jamadermatol.2021.3129

Figure. Overview of Data Sets and Studies
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ISIC Projects

- Annotations
- Multimodal Data Curation

- Human-Al collaboration



Expert Annotation Study (Pl: Liopyris)

ISIC Archive Gallery 2 Staff v Upload Images Collections Studies Stats APl 7

EASY Dermoscopy Expert Agreement Study Actions

Name: EASY Dermoscopy Expert Agreement Study
Contributors:

Memorial Sloan Kettering Cancer Center

Various

Number of images: 248

Public: yes

Locked: no

A collection of 248 melanocytic lesions that were submitted by experts as exemplars for 1 out of 31 dermoscopic features (8 images per feature), and used for evaluating
agreement among (unrelated) experts on (1) malignancy, (2) feature presence, and (3) feature localization within a lesion. The repository of image masks and superpixel
annotations is here: https://github.com/ISIC-Research/expert-annotation-agreement-data
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https://github.com/ISIC-Research/expert-annotation-agreement-data
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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

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

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




M-ISIC

Enabling Nimble Experimentation

* Enable both clinicians and the engineers to be able to access data in

@& isic-archive.com

an easy way ey
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Human — Al collaboration

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

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

with Al performance
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