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WHY CDS FOR REPORTING
ACRAssist



IMAGING 3.0: RADIOLOGY REPORTING
• INFORMATION QUALITY (IQ)

• THE QUALITY OF THE CONTENT WITHIN AN INFORMATION SYSTEM
• NOT JUST ACCURACY – COMPLETENESS, CONFORMITY, USABILITY, CONSISTENCY, 

DUPLICATION, INTEGRITY

• POOR REPORT IQ IS DIFFICULT TO MEASURE BUT EASY TO SEE
• ‘I KNOW IT WHEN I SEE IT’1

• WHAT WOULD A SYSTEM THAT IMPROVES REPORT IQ LOOK LIKE?
• IT WOULD NEED TO ASSIST THE RADIOLOGIST WITH:

• DETECTION OF FINDINGS

• INTERPRETATION/CLASSIFICATION OF DISEASE

• RECOMMENDATION OF ACTIONS

• COMMUNICATION OF ALL THE ABOVE
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1 POTTER STEWART, SCJ, JACOBELLIS V. OHIO, DETERMINATION OF ‘PORNOGRAPHY’
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• RADS
• AVAILABLE

• BI-RADS – BREAST IMAGING

• LI-RADS – LIVER IMAGING

• LUNG-RADS – LUNG CANCER SCREENING

• DEVELOPMENT
• PI-RADS – PROSTATE MRI
• TI-RADS – THYROID ULTRASOUND

• HI-RADS – TRAUMATIC BRAIN INJURY IMAGING

• PLANNING
• GYN-RADS – GYNECOLOGICAL IMAGING

• SPINE-RADS – SPINE IMAGING

• BASE-RADS – ALL IMAGING, FINDINGS AND RECOMMENDATIONS

IMAGING 3.0: RADIOLOGY REPORTING

 IT WOULD NEED TO ADDRESS THE RADIOLOGISTS’ SKILLS IN:
 DETECTION OF FINDINGS

 INTERPRETATION/CLASSIFICATION OF DISEASE

 RECOMMENDATION OF ACTIONS

 COMMUNICATION OF ALL THE ABOVE

 WHAT WOULD A SYSTEM LOOK LIKE THAT IMPROVES REPORT IQ?

✔
✔
✔

✔
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✔
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IMAGING 3.0: EFFECT OF BI-RADS ON IQ

CREATES A QUALITY THRESHOLD
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IMAGING 3.0: RADIOLOGY REPORTING

 ACR ASSIST
• RADS
• ACR INCIDENTALOMA WHITE PAPERS

• COMPUTER ASSISTED REPORTING GUIDANCE OBJECTS (CARGO)

• ACTIONABLE FINDINGS

 JUST AS ACR SELECT INTEGRATES AC CONTENT INTO THE ORDERING WORKFLOW…

 ACR ASSIST INTEGRATES ACR CONTENT INTO THE RADIOLOGIST’S WORKFLOW

CARGO: ADRENAL MASS
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INTERPRETATION
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RADIOLOGISTS
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Radiology Decision Support Framework

Standards 
Committee

Critical Test Results MgmtActionable Reports Registries

Integrating Workflow

Structured ContentEvidence-Based 
Algorithms

XML Encoding Structured Input Structured Output



WHAT IS ACRASSIST



What does ACR Assist Project consist of? 

Open CAR/DS Framework: a definition of how to encode guidelines and 
how reporting systems should implement these encoded guidelines in 
their tools

Vendor Implementations: Vendors build the ability to use ACR Assist-
encoded guidelines as “plug-ins” within their products

ACR Assist Product: encoded guidelines based on existing and new 
ACR practice guidelines and standards which have been officially 
reviewed and “blessed” by appropriate ACR committees/working 
groups.

Third-party Content: Other sub-specialty societies, academic medical 
centers, solo developers create compliant guidelines which can then 
be run on the vendor implementations



Open CAR/DS Framework

• Schema: the format the guidelines are written in
• MARVAL: Review tool to review and validate encoding
• Simulator: Tool to view/interact with encoded guidelines
• Documentation and Access

• White paper in JACR
• Technical documentation, schema, and Code available on Github
• Tutorial on how to encode a guideline

All being made freely available, promoted via ACR website

Previously: Computer Assisted Reporting/Decision Support
Now: Computer Assisted Reporting/Data Sciences











Data-Enabled 
Reporting Environment

Radiologist as Data Wrangler

EMR

Registries

ACR Assist

Next-Generation Radiology Reporting

Data Context

Courtesy of Dr. Tarik Alkasab, 
MGH, ACR2016



1. Image Acquisition

3. Data-oriented Interpretation

5. Treatment Guidance

ACR Assist

4. Data-oriented Reporting

Data Context

Imaging Driven Care Pathway Example

EMR

2. Data Extraction

Discharge or
Anticoagulate or
Thrombolyse or
Order TTE or
Consult surgery

Clot burden (M/M/S)
Thrombus location (C/P)
Acuity (acute/sub/chron)
RV strain evidence (–/+)

Visualize candidate emboli
Demonstrate septum, reflux

Clot volume
Centrality metric
Acuity metric
RV/LV ratio
Septal curvature

Optimize imaging 
parameters for data 
extraction

Case courtesy of Dr Jeremy Jones, Radiopaedia.org, rID: 6406

Courtesy of Dr. Tarik 
Alkasab, MGH, ACR2016



ACRASSIST
IMPROVING THE CARE PROCESS

Radiologist without CDS
Indeterminate 3.5 cm adrenal nodule.

Consider surgical consultation.

No further work-up

PCP 1

Requests surgical consult.

PCP 2

Courtesy of Pari Pandharipande

?

PCP 3
Requests CT

(Adrenal-mass protocol)

Radiologist with CDS
Indeterminate 3.5 cm adrenal nodule.

Adrenal-mass protocol CT advised.

*
Diagnostic

Reporting CDS
Clinical Guidelines



MONITORING

• Broad Monitoring Opportunities
• Recommendations
• Compliance with Guidance
• Outcomes

• Examples for MACRA Measures
• Use of structured referral notes for Clinical Practice Improvement
• Quality reporting measures based on Lung RADS
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Create Content

Critical Test Results MgmtActionable Reports Registries

Integrating Workflow

Structured ContentEvidence-Based 
Algorithms

XML Encoding Structured Input Structured Output



https://github.com/acrscm/acr-assist-decision-
support-schema







Open CAR/DS White Paper



Encode Content via Open CAR/DS



Open CAR/DS: Metadata



Open CAR/DS: Data Elements



Committee Review - XML view



Committee Review - Metadata



Committee Review – Data Elements





Committee Review – Pathway View



Committee Review – Endpoint View



CDS Simulator



CDS Simulator con’t



CDS In Action (e.g. PowerScribe 360)



SUPPORTING 
TECHNOLOGIES



Data Transfer - TRIAD
• TRIAD (Transfer of Images and Data) – Developed by the ACR to fill a gap in 

enterprise-class solutions for clinical research image sharing
• Standards-friendly (DICOM, IHE) and FDA Compliant (CFR 21 Part 11) 
• Intelligent Workflow

• Provides Data Context and Structure via Integration with Control Systems
• Profile-based De-Identification and Verification at ingestion
• Rules-Based Validation and Advanced Processing at ingestion
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ACRConnect

• Unified interface to ACR Products and Services
• API for seamless data exchange with vendor 

products at local facilities

http://www.acrinformatics.org/


ACRCommon
• Launched June 2015
• Unified terminology for ACR Products and Services with mappings to 

other controlled terminologies as appropriate (e.g. Radlex Playbook, 
CPT)

• Cloud-based authoring interface and API for system integration
• Current Status: Scenarios (1200+), Procedures (1500+), Findings 

(350+)





Example of Site Server Auto-Populating a Registry
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Portal

Facility and 
Benchmark

Reports
• Over 750 facilities active across the US
• Over 1 million scans per month



ACRConnect

http://www.acrinformatics.org/
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DART – Data discovery



DART – Dashboards and Reporting

CDS Registry

IR Registry



Imaging Pipeline and 
Advanced Analytics
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