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Agenda

• What is MedICI?
• Past, ongoing and future challenges
• New features
• Crowds Cure Cancer



MedICI Challenge Ecosystem

• Developed (in part) with funding from a previous contract and NIH grants
• Infrastructure to host challenges in the community
• Built on open-source CodaLab platform
• Integrates with ePAD and Cornerstone web viewers (radiology)

• For ground truth generation
• Results viewing

• Integrates with caMicrosope (digital pathology)
• System for assigning annotation tasks to experts for ground truth generation
• Been used for ~ two dozen challenges , over 2000 participants have signed 

up in the system



Past challenges
• MICCAI 2015, 2016, 2017 

• Brain tumor segmentation
• Digital pathology (segmentation and classification)
• Joint radiology/pathology challenge
• Digital mammography
• Liver metastases  survival prediction

• QIN
• BMMR (breast MR response prediction)
• CT feature challenge

• QIBA lung nodule challenge 
• SPIE ProstateX
• SPIE/AAPM/NCI ProstateX-2



Recent Challenges 
Challenge Name Dates
1) ISBI 2018 - Lung Nodule Malignancy Prediction, Based on 
Sequential CT Scans

January 18 - March 
18

2) Pancreatic Cancer Survival Prediction May 18 - August 18

3) 18F-FDG PET Radiomics Risk Stratifiers in Head and Neck Cancer June 18  - August 18

4) Combined Radiology and Pathology Classification June 18 - August 18

5) Digital Pathology: Segmentation of Nuclei in Images June 18 - August 18

6) Pediatric Bone Age Challenge Aug 2017 - Oct. 
2018

7) AAPM Thoracic Auto-segmentation Challenge May 2017 - on 
going



Lung Nodule challenge
Venue: ISBI 2018  
Title: Lung Nodule Malignancy Prediction, 
Based on Sequential CT Scan
Organizer: Yoga Balagurunathan/QIN
Training : Jan. 8, 2018
Test : March 12, 2018
Competition Ends : March 22, 2018 
Participants : 121
Link :       
http://isbichallenges.cloudapp.net/compe
titions/15
Challenge summary presented at ISBI, 
April 2018
Manuscript in preparation

http://isbichallenges.cloudapp.net/competitions/15


Active Forums



Pancreatic Cancer
Venue: MICCAI 2018
Pancreatic Cancer Survival Prediction
Organizer: Amber Simpson
Training: May  16, 2018
Test: Aug. 1, 2018
Ends Date: Aug. 16, 2018 
Participants :- 267
Link: 
http://miccai.cloudapp.net/competitio
ns/84 
Challenge summary to be presented at 
CPM workshop at MICCAI



Organized Challenges
Venue: MICCAI 2018 
Combined Radiology and Pathology Classification
Organizer: Tahsin Kurc
Training: June 28, 2018
Test: July 31,2018
Competition Ends : Aug. 17 ,2018
Participants : 220
Link: 
http://miccai.cloudapp.net/competitions/82 
Challenge summary to be presented at CPM 
workshop at MICCAI

Rad/Path challenge



Organized ChallengesDigital Pathology Challenge

Venue: MICCAI 2018 
Digital Pathology: Segmentation of Nuclei in 
Images
Organizer: Tahsin Kurc
Training: June 15, 2018
Test: July 31,2018
Competition Ends : Aug. 17 ,2018
Participants : 304
Link: 
http://miccai.cloudapp.net/competitions/83 
Challenge summary to be presented at CPM 
workshop at MICCAI



Organized ChallengesPediatric Bone Age Challenge

Venue: RSNA 2017
Prediction of pediatric bone age from x-rays
Organizer: RSNA
Training: Aug 5, 2017
Test: Oct 7, 20117
Competition Ends :  Oct. 17, 2017 (site open)
Participants : 496
Link: 
http://rsnachallenges.cloudapp.net/competitions
/4 
Challenge summary presented RSNA
Manuscript submitted to Radiology-AI



Organized ChallengesAAPM Thoracic Auto-
segmentation Challenge

Venue: AAPM 2017/ongoing
Thoracic auto-contouring
Organizer: AAPM
Pre-AAPM Challenge: June 19, 2017 
AAPM Live Challenge: Aug. 2, 2017 
Competition Ends: Never
Participants : 274
Link: 
http://aapmchallenges.cloudapp.net/competitio
ns/ 
Challenge summary presented AAPM 2017
Manuscript accepted



Helpdesk support

• Numerous meetings with challenge organizers to provide 
advice on setting up a challenge (if first time organizer)

• Gather requirements for challenge
• Data
• Evaluation metrics
• Visualization
• Statistical analysis



Support to set up the challenge
• Set up an instance of the challenge

• Basic template with required pages
• Work with organizers to customize pages and tabs per requirement

• Work with organizers to add content
• Work with organizers to share data

• Format conversion
• QA
• Linking with datastores on Azure, Dropbox, Box etc

• Set up phases and deadlines
• Develop and validate evaluation code with test submission



Statistical evaluation



Ongoing/post challenge support

• Monitor forums
• Work with organizers to resolve issues
• Work with participants to resolve issues
• Work with participants who might be unfamiliar with data formats to 

provide support (e.g. converters, scripts, resources)
• Update codebase to reflect new requirements/feature requests



Post-challenge support

• Interactive results visualization 
• http://cbibop.cloudapp.net:3838/BoneAge_ShinyApp/

http://cbibop.cloudapp.net:3838/BoneAge_ShinyApp/


Help Desk features (issues)
• Provide basic skeleton pages for all challenges.

• Organizer information provided –participants could contact organizer 
with issues

• There was no ability in MedICI to report an issue and keep count of 
reported issue.

• Enhancements in MedICI for issue reporting
• Users have ability to report issues
• Once user reports issue, registered email ids receive email.

• Organizer can check the reported issues in MedICI and can check reported
date and close date.

• Team works on reported issues and communicate with users.



Added HelpDesk feature
Once user logged in, user can see tab “Report Issue”. If user not logged in than the tab will not be present.



Once user click on “Report Issue”, below screen will appear.  There are only two fields title and description. 



When admin user login, can see two tabs Report Issue and Issue status. Issue status tab only available for admin 
users.



Admin can see all the logged issues and status, description, Reported date and Closed date.



Abstract Submission

• Abstract submissions are required for some challenges
• Created Dropbox file request.
• In file request, set start date and end date, allow late 

submissions and can share folders with organizers. 
• File request link available in MedICI



Ongoing/Future Challenges

• AAPM head & neck segmentation (continuous phase)
• RSNA bone age (officially concluded at RSNA but site still open)
• MICCAI 2018 
• QIN challenges (in planning stages)

• Proposal to QIN CC re: ECOG-ACRIN data sets

• SPIE/AAPM (in planning stages)
• Pathology challenge, basic template set up



Current status of project

• Providing support for ongoing challenges
• Working with potential organizers on new challenges
• Helpdesk

• Support organizers
• Support participants



Crowds Cure Cancer



Collaborators

• Erik Ziegler/Gordon Harris (OHIF/MGH/ITCR)
• Steve Pieper (ITCR)
• Lawrence Tarbox, Jeff Tobler, Fred Prior (UAMS/ITCR)
• Ashish Sharma (Emory/ITCR)
• Jayashree Kalpathy-Cramer/Artem Mamonov (MGH/ITCR)
• Justin Kirby, Brenda Fevrier-Sullivan, John Freyman (FNL)
• Erich Huang, Paula Jacobs (NCI)
• RSNA (Informatics)











System
Architecture
• TCIA

• Used images with known “truth” from TCGA studies/Carl Jaffe
• Azure VM
• Cornerstone Viewer 

• Lightweight version, mobile friendly!! 
• Chronicle DB (CouchDB) backend

• DICOM aware!
• Registration system

• Logic for next case
• JS/D3 for results (in progress)

• Charts 
• Summary tables



General Impressions

• Overall seemed to be a success ?
• Many participants ended up spending more time than planned
• Viewer was responsive
• No major complaints about system performance
• Results are (very) promising



Feedback on interface 
• Need to start with a click through tutorial

• Window/Level presets

• Ability to change category mid session
• Also important when multiple cancer types are chosen.

• Mobile support?

• Flag button for quality with text box for comments

• No log in when username is empty

• Logout button

• Need metrics - time per session, scores per session

• People asked to see the number of cases they annotated somewhere on the screen.

• Add sagittal and coronal views for measurement accuracy

• A few did not like the randomization of the images if they selected 3 or 4 cancer types – they 
complained about getting a bunch of all liver or all lung cases at a time; and said they would have 
preferred being given the options of which to do next.

• System stalled if images for only one cancer type was selected and all the cases were completed.

• Reorder buttons – keep essentials only for mobile

• Teaching interface – provide immediate feedback compared to “consensus”?



Logistics

• Better location?
• Near case of the day

• Coffee, water, cookies, chocolate
• Wipes or alcohol wash for hands
• Integration with RSNA app



Annotators

• Over 250 signed up
• 211 had at least 1 annotation
• 112 were radiologists

• Selected
• Liver: 189
• Lung: 211
• Renal: 165
• Ovarian: 133

• Selected 
• 4: 120
• 3: 27
• 2: 29
• 1: 78



Dashboard



Annotations per annotator

• Misty_mandrill clear winner
• Nocturnal sparrow catchgin up!
• Rubbery_hamster close behind



Time to make an annotation

• Typically 10-30s



Are we done?



Are some cases more difficult?







Results disseminated

https://wiki.cancerimagingarchive.net/display/DOI/Crowds+Cure+Cancer%3A
+Data+collected+at+the+RSNA+2017+annual+meeting



Results converted to DICOM-SR

• Thanks to David Clunie!
• CSV file with all annotation coordinates and lengths, 

and metadata 
• including patient, study, series, instance identifiers of 

images 
• Created two XSLT stylesheets 
• Applied existing open source PixelMed toolkit XML to 

DICOM SR converter 
• Validated DICOM SRs that had been created 

• Results will be submitted to TCIA soon



Can load into 3D Slicer

Thanks to Steve Pieper



Data/ Kernel available at Kaggle



Interesting (but flawed) analysis on Kaggle

• Converted line to bounding box
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