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An International Implementation of SNOMED CT®
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Structured Reporting

A systematic process for the creation and management of
clinical documentation 

Standardized content

Consistent placement/sequence of information

Processible content
All clinically significant information is semantically encoded

Clinical decision/diagnostic support systems (CDSS)

System interoperability

Supports a robust electronic analysis process



Narrative Structured Reports

Traditional Narrative Report
Stored, managed and utilized as a document

Synoptic Report
A summary (synopsis) of the findings included in the narrative 
Generally accepted & standardized content
Synoptic/Summary Section augments a traditional Narrative Report

Structured Report
Expands the concept of the synoptic report
All clinically important information is coded
Limited narrative, only where needed for clarification
Narrative information augments a Structured Report



Some Functional Aspects of Structured Reports

Collection (templates or checklists)
CAP Cancer Checklists

Transport (interoperability)
HL7 2.X
Clinical Document Architecture (HL7)

Emerging Anatomical Pathology sub-standard
Continuity of Care Record (ASTM HL7)
Semantic Web

Data Management 
OLTP (transaction processing)
OLAP (analytical processing)
Semantic Web

Presentation
Synoptic/Summary Section of Pathology/Clinical Reports

Analysis
Clinical Decision Support Systems
Public Health
Research



CAP Cancer Checklists

What are they?

Guidelines to aid the pathologist in collecting the 
essential data elements needed in the pathology report 
for each tissue/procedure type

Created in printable format by CAP Cancer Committee

The CAP eCC is the electronic form of these checklists
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Form vs. Application
Paper Form Goal
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eCC Features

Interoperable (platform 
independent)
Regularly scheduled releases 
and updates
Versioning
Customizable for individual lab 
practices
Mappings

SNOMED CT® now
LOINC future

Portable, exchangeable format 
(XML) can be utilized in 
various HIT systems

Structured data elements in a 
logical workflow

Developed by surgeons, 
pathologists, registrars and 
public health agencies
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eCC Benefits

Ensure essential data elements are collected in cancer 
reports
Consistency in data collection and reporting
Increases completeness of reports 
Aids cancer registrars; educating residents
Allows for compliance with 

American College of Surgeons CoC reporting requirements
Cancer Care Ontario’s (CCO) quality standards for pathology 
reporting
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eCC in XML

First XML release Jan 2009
Previously released as a database image

Why XML?
Widely used open standard
Interoperable bridge for exchanging data between applications
Structured electronic document representing the information to 
be exchanged
Compatibility with existing standards (HL7, IHE, etc)
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XML & the Cancer Checklists

Cancer
Committee

Protocol

Template
Authoring

XML
Checklist

XML
Encoding
(SNOMED)

Checklist
Database



A technology preview

XML
Checklist

XSLT
Transform

CSS
Style Sheet

XML
encoding

(SNOMED)

Synoptic
Report

XML
Structured

Report

Database,
Semantic Web
or Application

Internet
Browser



CAP eCC – The XML Format

XML file instance (each checklist)
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Linking to SNOMED

XML
Checklist

SNOMED
Encoding



CAP eCC Example – Basic Format
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CAP eCC Example – Table of Contents Format
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Live Demo of the example XHTML implementation
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Adoption    

18

New format improves content integrity and provides for greater ease of implementation

Current Licensees

Majority of the LIS Vendors 

End users (hospitals) that have custom built software 

Cancer Registry Software vendors  

STS works in a consulting capacity to assist with CAP eCC integrations

Technical model and Q & A approach of the CAP eCC for structured reporting has 
received great interest (in other areas than cancer reporting)

In discussions with three countries that have interest in licensing the CAP eCC from a 
state or national level

Consideration is being given to creating an internationally adaptive CAP eCC product 
(language translation, special requirements, etc)



Implementation Example- IMPAC Software
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Provider of software solutions for anatomic pathology (AP) laboratories

PowerPath’s synoptic reporting tool, version 9.2.5 and higher, received certification 
from Cancer Care Ontario (CCO). 

Incorporates SNOMED CT coding for question and answer sets

Allows users to modify cancer checklist content to capture additional data elements 
like nipple involvement (ER/PR/HER2neu), modify workflow design, hide data 
elements that are not required

Allows users to build new worksheets for synoptic reporting:

Flow cytometry results

Transplant worksheets

Formalin fixation
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CDC cancer checklist pilot projects  
Two pilot projects funded by the CDC:
Reporting Pathology Protocols I (RPPI) - 2001

SNOMED CT & LOINC encoded Colon and Rectum cancer checklists
California and Ohio pathology departments and cancer registries 

Reporting Pathology Protocols II (RPPII) -2004
SNOMED CT encoded Breast, Prostate and Melanoma cancer 
checklists

California, Pennsylvania and Maine pathology departments and 
cancer registries

Reports on the CDC website at: 
http://www.cdc.gov/cancer/npcr/informatics/rpp/

21



Putting collected Pathology information to use 

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

pert:schemaLocation="http://purl.oclc.org/m
edical/reporting/report/cap-
cancer/resection/resection@colon.rng"

pert:version="0.1"
xmlns="http://www.cap.org/pert/2009/01/"

xmlns:colon="http://www.cap.org/pert/2009/
01/colon/"

xmlns:pert="http://www.cap.org/pert/2009/01
/">

<clinical>
<clinicalFindings>

<clinicalFinding value="mass"/>
<clinicalFinding value="biopsy 

positive for adenocarcinoma"/>
</clinicalFindings>

</clinical>
<specimen>

<procedures>
<procedure value="segmental 

colectomy"/>
</procedures>
<sites>

<site value="cecum"/>
<site value="left colon"/>

</sites>

<tumorLocations>
<tumorLocation value="cecum"/>

</tumorLocations>
</specimen>
<tumor>

<histologicTypes>
<histologicType

value="adenocarcinoma"/>
</histologicTypes>
<grade value="high"/>
<colon:suggestMicrosatelliteInstability>

<colon:highGrade value="positive"/>
<colon:medullaryComponent

value="negative"/>
<colon:mucinousComponent

value="negative"/>

</colon:suggestMicrosatelliteInstability>
<colon:immuneResponse>

<colon:intratumoralResponse
value="marked"/>

<colon:peritumoralResponse
value="mild to moderate"/>

</colon:immuneResponse>
<colon:tumorPerforation

value="negative"/>
</tumor>
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<accessory>

<colon:discontinuousExtramuralExtension
value="negative"/>

<colon:preexistingPolyp value="villous 
adenoma"/>

<lymphovascularInvasion
value="inconclusive"/>

<venousInvasion value="negative"/>
</accessory>
<extent>

<invasion>
<colon:deepestInvasion

value="muscularis propria"/>
</invasion>
<tumorSize dimension-1="3.5"

unit="cm"/>
</extent>
<margins>

<margin location="distal"
status="negative"/>

<margin location="proximal"
status="negative"/>

<margin closest="true"
location="circumferential"
status="negative">

<distance unit="cm" value="0.8"/>
</margin>

</margins>

<nodes>
<nodeGroup location="posterior 

cecal">
<nodeStatus count="7"

value="total"/>
<nodeStatus count="0"

value="positive"/>
</nodeGroup>

</nodes>
<stage>

<T value="2"/>
<N value="0"/>
<M value="X"/>

</stage>
<additional>

<findings>
<finding value="other polyp"/>

</findings>
</additional>

</synopsis>



.  

@prefix cap: <http://www.cap.org/pert/2009/01/> .  
@prefix colon: <http://www.cap.org/pert/2009/01/colon/> .  
@prefix rdfs: <http://www.w3.org/200/01/rdf-schema#> .  
@prefix cmh: <http://www.centerville-memorial-hospital.org/pid#> .  
@prefix cmhsp: <http://www.centerville-memorial-

hospital.org/pathology/sid#> .  
@prefix cmhmd: <http://www.centerville-memorial-hospital.org/md-

id#> .  
@prefix dc: <http://purl.org/dc/elements/1.1/ > .  

<#patient> = <cmh:X875693> .  
<#specimen> = <cmhsp:SL-09-12345> .  
<#> dc:author <#pathologist>.  
<#pathologist> = <cmhmd:9876-1> .  

<#patient> 
<cap:clinicalFinding>

[a <cap:Mass>], 
[<cap:diagnosedBy> <cap:Biopsy>; a <cap:Cancer>]

.  
<#patient> <cap:sourceOfSpecimen> <_:ThisSpecimen>.  

<#specimen> =
[

a <cap:Specimen>;
<cap:derivedFromProcedure> [a <cap:segmentalColectomy>];
<cap:includesAnatomicPart> [a <anat:Cecum>, 
<anat:leftColon>];

<cap:involvedByDisease> <_:ThisTumor>
]

.  
<_:ThisTumor> 

a <cap:Carcinoma>; 
<cap:site [a <anat:Cecum>];
<cap:histologicType> <cap:Adenocarcinoma>;
<cap:histologicGrade> <cap:highGrade>;
<cap:hasTumorFinding> <_:microsatelliteInstabilityFindings>;
<colon:intratumoralResponse> <cap:marked>;
<colon:peritumoralResponse> <cap:mildToModerate>;
<colon:tumorPerforation> <cap:negative>;
<colon:discontinuousExtramuralExtenstion> <cap:negative>;
<colon:preexistingPolyp> [a cap:Concept; rdfs:label "villous 

adenoma"];

<cap:lymphovascularInvasion> <cap:inconclusive>;
<cap:venousInvasion> <cap:negative>;
<colon:deepestInvasion> [a cap:Concept; rdfs:label "muscularis

propria"];
<cap:size> [<cap:dimension> 3.5; <cap:unit> [<rdfs:label> "cm"]]

.
<_:microsatelliteInstabilityFindings> =

(
[<colon:highGrade> <cap:positive>], 
[<colon:medullaryComponent> <cap:negative>],
[<colon:mucinousComponent> <cap:negative>]

)
.  
<#specimen> <cap:margin>

(
[

<cap:location> <cap:distalMargin>; 
<cap:marginStatus> <cap:negative>

],
[

<cap:location> <cap:proximalMargin>; 
<cap:marginStatus> <cap:negative>

],
[

<cap:location> <cap:circumferentiallMargin>; 
<cap:marginStatus> <cap:negative>; 
a <cap:ClosestMargin>

]
)

.  
<_:ThisTumor> 

<cap:regionalLymphNodes>
[

<cap:nodeGroup> [<rdfs:label> "posterior cecal"]; 
<cap:totalNodes> 7; 
<cap:positiveNodes> 0

]
.  
<_:ThisTumor> 

<cap:T> "2"; 
<cap:N> "0"; 
<cap:M> "X"

.  
<_:ThisSpecimen> 

<cap:additionalFinding> <cap:polyp>

http://www.cap.org/pert/2009/01/
http://www.w3.org/200/01/rdf-schema
http://purl.org/dc/elements/1.1/


(GRDDL)

(XML Schema
or

Relax NG)

(Schematron)
(XForms)

(RDF/OWL 
or other)

(WSDL)

or
“Document-

as-
Service”

XML document model architecture



For more information regarding:

CAP eCC questions, licensing and feedback
Expert consulting and education programs 
Customization of the CAP eCC tailored to your needs
Contact us at:

847.832.7700
capecc@cap.org
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