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NCI Quantitative Imaging Network (QIN)

QIN as of March 2014
http://imaging.cancer.gov/programsandresources/specializedinitiatives/qin 

“The network is designed to promote research and development of 
quantitative imaging methods for the measurement of tumor response 
to therapies in clinical trial settings, with the overall goal of facilitating 
clinical decision making.”
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From: Christian Bauer <christian-bauer@uiowa.edu>
Date: Mon, Apr 16, 2012 at 4:26 PM
Subject: Re: Iowa/BWH QIN meeting followup
To: Andriy Fedorov <fedorov@bwh.harvard.edu>
Cc: "Reinhard R. Beichel" <reinhard-beichel@uiowa.edu>

Andriy,

we got now some example datasets for you. You can download them from:
http://dl.dropbox.com/u/72378421/bwh_example_datasets.tar.gz

The file contains a data_description.txt which describes what data is
stored how. It should be self explanatory.

Let me know if you have any question,
Christian

Motivation: The Iowa Use Case
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So what is the problem?

But I want to know more about the ...
● patient (date of scan, age, weight, ...)
● image (equipment, parameters, reconstruction, ...)
● analysis (algorithm, operator, parameters, …)
● clinical context (diagnosis, therapy, survival, …)



QIICR is about

Metadata

Provenance

Standards



From: Andriy Fedorov <fedorov@bwh.harvard.edu>
Date: Fri, Apr 20, 2012 at 9:47 AM
Subject: Re: Iowa/BWH QIN meeting followup
To: Christian Bauer <christian-bauer@uiowa.edu>
Cc: "Reinhard R. Beichel" <reinhard-beichel@uiowa.edu>

Christian,

Thank you, this looks very detailed. I will let you know if I have any
questions. Do you happen to have the anonymized PET & CT DICOMs for
these cases? They will be required if we wanted to use DICOM SR/SEG or
AIM for storing the organized data.

[...]



DICOM PET

* Output of DCMTK dcmdump tool http://support.dcmtk.
org/docs/dcmdump.html 

http://support.dcmtk.org/docs/dcmdump.html
http://support.dcmtk.org/docs/dcmdump.html
http://support.dcmtk.org/docs/dcmdump.html






Iowa quantitative PET analysis workflow



Iowa PET segmentation

● tumor and reference 
regions

● anatomical structures
● tumor tracking over the 

course of treatment
● anatomical location of 

the tumor
● manual vs automatic 

segmentation



DICOM Segmentation IOD



Segmentation: provenance



Multi-segment, structured terminology, analysis provenance



Multiframe, bit-encoded



Multiframe



PET Standard Uptake Value (SUV)

– most widely used parameter for most tracers
– the only PET quantification method that can be 
realistically applied in daily clinical practice

–Commonly used normalization factors:
● body weight (BW)
● body surface (BSA)
● lean body mass (LBM)



Real World Value Mapping IOD



Real World Value Mapping: Quantity



SUV quantification

Segmented region statistics
● Summary statistics 

(volume, min/max, mean, 
STD)

● Histogram statistics 
(quantiles)

● Peak, SAM, ...



DICOM Structured Reporting



DICOM Structured Reporting

Structured Report 
Template

Structured Report 
instance

* Output of PixelMed StructuredReportBrowser tool http://www.
dclunie.com/pixelmed/software/ 

http://www.dclunie.com/pixelmed/software/
http://www.dclunie.com/pixelmed/software/
http://www.dclunie.com/pixelmed/software/


Reporting measurements
Structured Report 

Template
Structured Report 

instance



DICOM Segmentation IOD



identify 
suitable 
DICOM 
object

public 
release of 
support in 

toolkit

public 
release of 
support in 
3D Slicer

QIICR software process



http://github.com/qiicr 

http://slicer.kitware.com/midas3/community/27 

http://github.com/qiicr
http://github.com/qiicr
http://slicer.kitware.com/midas3/community/27
http://slicer.kitware.com/midas3/community/27


corrections 
to the 

standard

https://github.com/QIICR/ProjectIssuesAndWiki/wiki/Documentation 

http://www.dclunie.com/dicom-status/status.html 

https://github.com/QIICR/ProjectIssuesAndWiki/wiki/Documentation
https://github.com/QIICR/ProjectIssuesAndWiki/wiki/Documentation
http://www.dclunie.com/dicom-status/status.html
http://www.dclunie.com/dicom-status/status.html


toolkit
prototype

http://dicom.offis.de/dcmtk.php.en 

http://dicom.offis.de/dcmtk.php.en
http://dicom.offis.de/dcmtk.php.en


PET SUV analysis extension



TCIA browser



DICOM searchable index



Beyond 3D Slicer: Research workstations

syngo.via
BrainLab
ePAD
ClearCanvas

https://wiki.nci.nih.gov/display/AIM/AIM+on+ClearCanvas+Workstation+4.5+User%27s+Guide 

https://epad.stanford.edu/ 

https://wiki.nci.nih.gov/display/AIM/AIM+on+ClearCanvas+Workstation+4.5+User%27s+Guide
https://wiki.nci.nih.gov/display/AIM/AIM+on+ClearCanvas+Workstation+4.5+User%27s+Guide
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Beyond 3D Slicer: Commercial workstations


