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XNAT is…

• A platform to manage, process, and share 
imaging and related data.

• Good at:

o Clinical/translational research

o Institutional repositories

oMulti-center studies

• Developed by the Neuroinformatics Research 
Group at Washington University in St. Louis.

• Free, open source, and used by organizations 
around the world.

QUARANTINE LOCAL USE COLLABORATION PUBLIC ACCESS

IMAGING
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OTHER SOURCES

The XNAT workflow

• Data archiving

• Quality control

• Data access

• Security

• Visualization

• Automation

• Integration

• Data sharing
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Data organization

• Project (NP179)
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Data organization

• Project (NP179)

• Subject (001)

• Visit (“3 Month FU”)
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�New is XNAT 1.6!

�Protocol compliance

�Visualization

Data organization

• Project (NP179)

• Subject (001)

• Visit (“3 Month FU”)

• Experiment 

(001_3FU_MR1)

�Navigation

�Security

�Configuration

�New is XNAT 1.6!

�Protocol compliance

�Visualization
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Data archiving

• DICOM C-Store for all 

modalities.

• Archiving from local 

and remote devices.

• Automatic mapping of 

metadata into XNAT 

structures

• Flexible DICOM 

anonymization.

• Automated protocol 

validation.

Data archiving: Secure workflow

Modality Workstation

PACSPACSPACSPACS
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Data archiving: Secure workflow

Modality Workstation

PACSPACSPACSPACS

Firewall

Data archiving: Secure workflow

Modality Workstation

XNATXNATXNATXNAT
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Data archiving: Secure workflow

Modality Workstation

XNATXNATXNATXNAT

FirewallFirewall

Data archiving: Secure workflow

Modality Workstation

XNATXNATXNATXNAT

FirewallFirewall

� CTP

� Upload 

Wizard

� XNAT 

Gateway
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Data archiving: anonymization

(0010,0010) := "Subject_346"
-(0010,0030)! // Patient's Birth Date
(0008,0080) = "CCIR 3T" : (0008,0080) := "WUSM CCIR"
(0020,000d) := new UID
(0010,0020) := replace[(0010,0020)," ","_"]

(0008,1030) := "{0} ({1})" (0020,0010), (0008,1030)

(0020,0010) ~ "\d" : (0008,1030) := “One digit!”
(0020,0010) ~ "\d\d" : (0008,1030) := “Two digits!”

Data archiving: protocol validation

<?xml version="1.0" encoding="iso-8859-1"?> 
<iso:title>Protocol Validator</iso:title>  

<iso:pattern id="Acquisition">
<iso:rule context="scans">

<iso:assert
test="count(scan[@type='localizer']) >= 1"> 
<nrgxsl:acquisition> MRSession must have at 

least 1 localizer scan. 
<iso:value-of

select="count(scan[@type='localizer'])"/>
</nrgxsl:acquisition> 

</iso:assert>            
</iso:rule> 

</iso:pattern>
(etc…)
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Data integration
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Data integration

25

<?xml version="1.0" encoding="UTF-8"?>

<xs:schema

targetNamespace=http://nrg.wustl.edu/iq>

<xs:element name="IQAssessment" 

type="iq:iqData"/>

<xs:complexType name="iqData">

<xs:complexContent>

<xs:extension base="subjectAssessorData">

<xs:sequence>

<xs:element name="fsiq" minOccurs="0">

<xs:simpleType>

<xs:restriction base="xs:integer">

<xs:minInclusive value="0"/>

<xs:maxInclusive value="200"/>

</xs:restriction>

</xs:simpleType>

</xs:element>

<xs:element name="verbalIq" 

minOccurs="0">

etc1

Data integration

• Database tables

• Search interface

• Web pages

• Data entry forms

• Validation

• Web services
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Data integration
• ADI-R

• ADOS Module 2

• ADOS Module 3

• ADOS Module 4

• Adult Behavior CL

• Child Behavior CL

• Task

• Categorization

• Computation Span

• CVOE

• Pair Binding

• Reading Span

• Simon

• Visual Spatial Test 1

• Visual Spatial Test 2

• Neurological Exam

• Physical Exam

• UA for Pregnancy

• Vital Signs

• Info

• News

• SCID

• Pitts. Side Effect

• UPDRS

• YBOCS

• YGTSS

• ASF

• CLIN

• CSF

• Diagnoses

• DTI

• Levels

• Manual Volumetry

• Mod Scheltens

• PET Timecourse

• PSYCH

• RAD Read

• Fast Seg

• TIC Video

• Vitals

• Hollingshead

• APARC

• ASEG

• Auto Seg

• Participant Exercise

• IPIP - Collateral Source

• IPIP - Participant

• IQ Assessment

• Clinical Encounter

• Medical History

• Age at Onset Eval

• Adverse Events

• Blood Collection

• CDR Supplemental Data

• Clinician Review

• Continuing Eligibility

• CSF Collection

• CS Interview

• Data Center Approval

• Eligibility Screening

• Participant Family Hist. Update

• FDG Metadata Form

• Clinical Asmt. Feedback

• CSF Result

• Lumbar Puncture FU

• Missed Visit

• Monitor Review

• MRI Metadata Form

• PIB Metadata Form

• Post Clinical Genetic Call

• Psych Battery Summary

• Registry

• Collateral Source Annual FU

• Participant Annual FU

• Upload Form

• Visit Frequency Calculation

• Study Params

• VAS

• LS Demo

• LS Health

• LS Neuropsych

• Encounter Log

• Enrollment

• SRS

• Chemotherapy

• Radiation

• Medication List

• UDS A1: Sub Demo

• UDS A2: Informant Demos

• UDS A3: Sub Family Hist.

• UDS A4: Sub Meds

• UDS A5: Sub Hist.

• UDS B2: HIS and CVD

• UDS B3: UPDRS

• UDS B4: CDR

• UDS B5: NPI-Q

• UDS B6: GDS

• UDS B6 Supplement

• UDS B7: FAQ

• UDS B8: Phys. Neuro Findings

• UDS B9: Clin. Judgements

• UDS B9 Supplement

• UDS D1: Clinician Diagnosis

Data processing
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Data processing

Data processing
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Data processing

Programmable interface

This:This:This:This:
http://central.xnat.org/data/projects/CENTRAL_OASIS_CS/subjects/OAS1_0020

host project subject
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Programmable interface

This:This:This:This:
http://central.xnat.org/data/projects/CENTRAL_OASIS_CS/subjects/OAS1_0020

Gets this :Gets this :Gets this :Gets this :

host project subject

<Subject ID="OAS1_0020“> 

<demographics>

<age>48</age>

<gender>F</gender>

<handedness>right</handedness>

<ses>2</ses>

<educationDesc>5</educationDesc>

</demographics>

<experiments>

<experiment ID="OAS1_0020_CLIN_1" 

xsi:type="cnda:clinicalAssessmentData">

(etc7)

Programmable interface

This:This:This:This:
http://central.xnat.org/data/projects/CENTRAL_OASIS_CS/subjects/OAS1_0020

Or this:Or this:Or this:Or this:

host project subject
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Programmable interface

• Various XNAT tools 
(command line, 
Matlab, Java)

• Roll your own (curl, 
shell) 

• Connectome WB

• PyXNAT/Nipype

• LONI Pipeline

• Connectome  Viewer

• 3D Slicer

Central (Neuro)imaging Data Archive

• Wash U’s primary image repository in 

operation since 2005

– 600+ users

– 300+ local protocols, 10+ multi-center studies

– 12,000+ subjects, 17,000+ sessions

– 30 TB of raw and processed images



10/5/2011

19

Central (Neuro)imaging Data Archive

• Operations
– 5 FTEs (Helpdesk, programmers, project manager)

– Direct DICOM connectivity with research scanners

– Hardware infrastructure

• Network attached storage (BlueArc)

• Redundant web and database services

• Dedicated compute cluster

• High performance computing access

Central (Neuro)imaging Data Archive

• Funding
– Per protocol fee ($250)

– Informatics cores ($25K - $250K)

– P30 Center Core (NINDS 2 P30 NS048056) ($200K)
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Other XNATs

• CTSAs 

� Wash U, Harvard, Iowa, Mayo,…

• Institutional operations 

� NIMH, Johns Hopkins, KU, Duke, Cornell, Northwestern, Rottman, 
Wake Forest, Vanderbilt, MGH,…

• Multi-site studies 

� CVRG, IMAGEN, DIAN, BNRG, JHS, INTRUST

• Data sharing 

� OASIS, Brainscape, NITRC, XNAT Central, ADCS

• Big science 

� Human Connectome Project, Ontario Brain Institute

• Informatics infrastructure

� BIRN, I2B2, NA-MIC, caBIG
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