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OverviewOverview

•• What Integrating the Healthcare Enterprise (IHE) doesWhat Integrating the Healthcare Enterprise (IHE) does
•• How IHE does itHow IHE does it
•• Interoperability and Clinical InteroperabilityInteroperability and Clinical Interoperability
•• Clinical Interoperability use casesClinical Interoperability use cases
•• Message conformance testingMessage conformance testing
•• Application conformance testingApplication conformance testing
•• The IHE methodologyThe IHE methodology
•• IHE Interoperability testing IHE Interoperability testing –– the connectathonthe connectathon
•• Benefits for users, suppliers and patientsBenefits for users, suppliers and patients
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What Integrating the Healthcare What Integrating the Healthcare 
Enterprise (IHE) doesEnterprise (IHE) does

Standards bodies like HL7 and DICOM write Standards bodies like HL7 and DICOM write 
standards to cater for all the needs of an entire standards to cater for all the needs of an entire 
healthcare domain or domainshealthcare domain or domains

IHE specifies a way to use existing standards to IHE specifies a way to use existing standards to 
support a small set of carefully defined clinical support a small set of carefully defined clinical 
tasks within certain healthcare domains  tasks within certain healthcare domains  

HL7 tends to be top down HL7 tends to be top down 
–– IHE is very much bottom upIHE is very much bottom up
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How Integrating the Healthcare How Integrating the Healthcare 
Enterprise (IHE) does itEnterprise (IHE) does it

•• Healthcare IT System users and suppliers work Healthcare IT System users and suppliers work 
together to obtain interoperability with regard to together to obtain interoperability with regard to 
certain specific clinical taskscertain specific clinical tasks

•• They define the tasks and the way in which They define the tasks and the way in which 
standards that are already in use in supplier standards that are already in use in supplier 
products are to be used to support the tasksproducts are to be used to support the tasks

•• Suppliers show that their software can interoperate Suppliers show that their software can interoperate 
with software from three other suppliers according with software from three other suppliers according 
to the IHE specifications to the IHE specifications 

•• Purchasers can have confidence that the products Purchasers can have confidence that the products 
of companies whose software has passed the tests of companies whose software has passed the tests 
and claim conformance will work properly togetherand claim conformance will work properly together
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What is Interoperability?What is Interoperability?
•• There are many definitions There are many definitions 
•• It means that my systems work properlyIt means that my systems work properly
•• Something everyone wantsSomething everyone wants
•• Something the salesman proSomething the salesman probbably says you will getably says you will get
But…just saying: But…just saying: 

“I want Interoperability for my systems”“I want Interoperability for my systems”
is like saying: is like saying: 

“I want my system to behave the way I want  “I want my system to behave the way I want  
–– but I’m not telling you but I’m not telling you exactly exactly what that is”what that is”

•• Like saying “Give me a good meal”Like saying “Give me a good meal”
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Interoperability definition:Interoperability definition:

A state which exists between two A state which exists between two 
application entities with regard to a application entities with regard to a 
specific task, specific task, 

when one application entity can accept when one application entity can accept 
data from the other and perform the data from the other and perform the 
specific task in a satisfactory manner.specific task in a satisfactory manner.
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What is Clinical Interoperability?

• It means that clinical systems work 
smoothly within the clinical environment

• Interoperability between staff and IT 
systems as well as between systems

• Facilitating good practice regarding 
information management in healthcare
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Clinical Interoperability Clinical Interoperability 
“definition”“definition”

A status which exists for two application entities 
with regard to a defined clinical task, 
when one application entity can accept data from 
the other 
and provide IT support for the defined  task in a 
satisfactory manner
Effectively a purchaser must say: “I want my new system 
to accept this specific data from that system and process 
it in this particular way and produce results in this way, 
(which fits smoothly into my clinical work practice)” 



	

Obtaining InteroperabilityObtaining Interoperability
IHE methodology principles IHE methodology principles 

a) Define task(s) that must be performed (Users)a) Define task(s) that must be performed (Users)
Users must be involved at the start Users must be involved at the start 

b) Specify information required for task(s)b) Specify information required for task(s)
Joint effort by users and suppliersJoint effort by users and suppliers

c) Specify basic processes to be applied c) Specify basic processes to be applied 
Parts of standards used in existing products for Parts of standards used in existing products for 

data exchange are selected and actions defined data exchange are selected and actions defined 
d) Implement systems to do the job  (Suppliers)d) Implement systems to do the job  (Suppliers)

Different suppliers prove that their software can Different suppliers prove that their software can 
interoperate at annual IHE testing sessionsinteroperate at annual IHE testing sessions
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Clinical InteroperabilityClinical Interoperability
-- some use casessome use cases

•• Healthcare deliveryHealthcare delivery managementmanagement
–– Diagnostic ProceduresDiagnostic Procedures

–– Therapy ProceduresTherapy Procedures

–– Preventive ProceduresPreventive Procedures

•• Patient managementPatient management
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Clinical InteroperabilityClinical Interoperability
-- some use casessome use cases

•• Healthcare deliveryHealthcare delivery managementmanagement –– MessagesMessages
–– Diagnostic ProceduresDiagnostic Procedures

–– Therapy ProceduresTherapy Procedures

–– Preventive ProceduresPreventive Procedures

•• Patient management Patient management –– Stored Stored informationinformation
–– Document accessDocument access

–– Document content Document content analysianalysiss

–– Coded informationCoded information
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Sending and accepting data Sending and accepting data --
Message conformance testingMessage conformance testing

• An essential aspect of interoperability is the ability of 
one application entity to accept data from the other 
application entity – this is supported by standards 
such as HL7 and DICOM

• Message conformance testing involves: 
A) Analysing a message sent by an application entity to 

check that its syntax is correct and that it includes all 
mandatory data elements (static testing)

B) Checking the sequence of exchange of messages, 
including acknowledgments etc (dynamic testing)

Note: a defined message may be used in support of 
many different use cases  
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Sending and using key informationSending and using key information --
ApplicationApplication interoperabilityinteroperability testingtesting
• The fact that an application entity is able to 

receive the correct data does not mean that 
clinical interoperability will be achieved

• To achieve this, tests must be designed to 
determine that the receiving application entity 
takes the necessary defined action when it 
receives the data

• HL7 provides support for a very wide range of 
use cases.  IHE supports a limited number of 
basic use cases in great detail as defined in 
its Integration Profiles.
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Participants

contribute

Global Development:
IT Infrastructure,
Radiology,
Cardiology,
Lab, etc.

Delegates

IHE Europe

IHE North America

IHE Asia/Oceania

Regional &
National
Deployment

supervises reports

IHE (International) Strategic Development Committee

Sponsors
Co-Chairs

Global

Interoperability

IHE Domain-related 
Planning and 

Technical Committees

Who is IHE?Who is IHE?
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Participating and Contributing Vendors (Europe)
AGFA Healthcare
AISoftw@re Medical Solutions
Algotec 
ARES SA 
aycan Digitalsysteme 
ConVis
DEDALUS
Dianoema
Eastman Kodak Company 
Ebit Sanita
EDL 
ELFIN s.r.l. 
Engineering Sanità Enti Locali
ESAOTE
ETIAM 
Ferrania 
Fujifilm 
GE Healthcare
GMD 
GIE Convergence-Profils
GWI Research 
IASI Srl 

Rogan-Delft

Sago spa 
Sectra Imtec AB 

Siemens Medical Solutions 

Soluzioni Informatiche srl 
Stentor Inc. 

Swissray Medical AG 

Symphonie On Line 

Synapsis 
TELEMIS S.A. 

TIANI MEDGRAPH AG 

TOREX GAP Medical
Toshiba Medical Systems 

TSI groupe europMedica 

VEPRO AG 

VISUS Technology Transfer  
WAID

XR PARTNER

IdeoPass 
Image Device-Cerner

INFINITT 

INOVIT
iSoft

McKesson 

MED2RAD 

MEDASYS SA
Medavis

Medigration GmbH 

MEDIMON Ltd. 
MEDOS AG 

Merge eFilm 

METAFORA 

Konica Minolta Europe 
Omnilab 

Philips Medical Systems

Rasna Imaging Systems
RAYPAX INC. 
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Integrating the Healthcare Enterprise Integrating the Healthcare Enterprise 
International structuresInternational structures

•• IHE Global (strategy/work program)IHE Global (strategy/work program)
–– IHE North AmericaIHE North America

–– ……

–– IHE EuropeIHE Europe
•• IHE FranceIHE France

•• IHE GermanyIHE Germany

•• ……

•• IHE UKIHE UK
–– IHEIHE--UK  Steering CommitteeUK  Steering Committee

»» IHEIHE--UK Radiology domain Technical CommitteeUK Radiology domain Technical Committee

»» …. Other domain …. Other domain TCs TCs 
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The who and what of IHEThe who and what of IHE--UK UK 
�� IHEIHE--UK is a part of IHEUK is a part of IHE--Europe Europe 
�� Participants:Participants:

�� Professional Societies Professional Societies 
BIR together with RCR, BIR together with RCR, SCoRSCoR, IPEM, BNMS, IPEM, BNMS
Possibility of strong involvement of BCS very soonPossibility of strong involvement of BCS very soon

�� SuppliersSuppliers
�� Standards experts Standards experts 

�� Main IHE product is the IHE Technical FrameworkMain IHE product is the IHE Technical Framework
Integration Profiles to support defined tasksIntegration Profiles to support defined tasks

(IHE(IHE--UK writes UK specific annexes to the UK writes UK specific annexes to the 
IHE Technical Framework documents)IHE Technical Framework documents)

�� IHEIHE--UK supports the annual IHEUK supports the annual IHE--Europe test Europe test 
sessions for supplier systems by supplying monitorssessions for supplier systems by supplying monitors
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The IHE Methodology The IHE Methodology 
A Standards adoption processA Standards adoption process

Use Case 
Requirements
Use Case 
Requirements

Identify available 
standards ( e.g. HL7, 
DICOM, IETF, OASIS)

Identify available 
standards ( e.g. HL7, 
DICOM, IETF, OASIS)

Develop 
technical 

specifications

Develop 
technical 

specifications

Testing at 
Connectathons
Testing at 
Connectathons IHE 

Demonstrations
IHE 
Demonstrations

Products 
with IHE
Products 
with IHE

Timely access to   
information
Timely access to   Timely access to   
informationinformation Easy to integrate 

products
Easy to integrate 
products
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Community or
sub-network
(Affinity domain)

ebXML Document registry

Clinic Record Specialist Record

Hospital Record

IHE Cross Enterprise Document sharing IHE Cross Enterprise Document sharing -- XDSXDS

pointerspointers
to documentsto documents

Centralized
document 
repository

Local 
document
repository 

Example of an IHE Integration profile to 
support the use case of clinical document sharing: 
A group of enterprises (hospitals, hospital departm ents, 
community centres etc.) agree to share documents of  a given type
(Reports, Discharge Summaries, etc.) and given form at 
(pdf, CDA, plain text, rtf, DICOM image, etc).

When a patient visits one of the participating ente rprises and a
document that falls with in a category for sharing is produced 
then a copy of it is stored either in a local or a centralised 
document repository.  In either case an entry is ma de in a single 
centralised registry.

A clinician can use an application to search the re gistry and return 
selected documents (see next slide).  A notificatio n may be sent to 
relevant clinicians that the document is available.
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Community or
sub-network
(Affinity domain)

Clinical Encounter

Clinical IT System ebXML Document registry

Aggregate 
Patient Info

44--Patient data Patient data 
presented to presented to 

clinicianclinician

Clinic Record Specialist Record

Hospital Record

22--pointerspointers
to documents to documents 

foundfound

IHEIHE--XDSXDS

33--DocumentsDocuments
returnedreturned

pointerspointers
to documentsto documents

Centralized
document 
repository

Local 
document
repository 

1-Search for 
certain 

documents
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Typical simple use caseTypical simple use case

•• Human search selection and viewing of Human search selection and viewing of 
documentsdocuments
–– User entered query of registry User entered query of registry 

e.g. Patient ID and date rangee.g. Patient ID and date range

–– User views metadata returned by the queryUser views metadata returned by the query

–– User selects documents to be retrieved User selects documents to be retrieved 

–– User views retrieved documents User views retrieved documents 
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Complex use case Complex use case 

•• Automatic analysis of documents content by Automatic analysis of documents content by 
application application 
–– User selects application and specifies User selects application and specifies 

•• Query:Patient ID, date range, document type and format e.g. CDA Query:Patient ID, date range, document type and format e.g. CDA 

•• Data item(s) to be analyzedData item(s) to be analyzed

•• Analysis method and presentation of resultsAnalysis method and presentation of results

–– ApplicationApplication
•• Searches and retrieves the specified documentsSearches and retrieves the specified documents

•• Reads the data items from the structured content of the documentReads the data items from the structured content of the documents s 

•• Analyses the data and presents the results e.g as graph Analyses the data and presents the results e.g as graph 



��

The IHE Technical FrameworkThe IHE Technical Framework
• A complete set of Actors (application entities)
• A complete set of Transactions for the 

exchange of data between Actors
– A transaction is a constrained message profile 

which may override some of the optionalities 

• A set of IHE Integration profiles each of which 
includes:
– The Integration profile clinical use case
– The participating Actors
– The Transactions
– The Sequence of Transactions
– Actions to be undertaken by applications
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IHE IHE TechnicalTechnical FrameworkFramework

•• Detailed standards Detailed standards 
implementation implementation 
specificationsspecifications
–– Use casesUse cases

–– Details of constrained use Details of constrained use 
of existing standardsof existing standards

–– Actions to be taken by Actions to be taken by 
application entitiesapplication entities

­
­

¯ Pt. Registration [RAD-1]
¯ Patient Update [RAD-12]

Pt. Registration [RAD-1] ̄
Patient Update [RAD-12] ̄

¬ Placer Order Management [RAD-2]
® Filler Order Management [RAD-3]

ADT

¯ Query Images [RAD-14]
¯ Retrieve Images/Evidence [CARD-4]

Image Display

Modality Image/Evidence 
Stored [CARD-2]

Storage  
Commitment 

[CARD-3] 

¯ Procedure Scheduled [RAD-4]

¯ Procedure Updated [RAD-13]

¬ Query Modality Worklist [RAD-5]

Performed 
Procedure 

Step Manager

­ Modality PS in Progress [CARD-1]
­ Modality PS Completed [RAD-7]

® Modality PS in Progress [CARD-1]
® Modality PS Completed [RAD-7]

¬ Modality PS in Progress [CARD-1]
¬ Modality PS Completed [RAD-7]

Order Placer

Acquisition 
Modality

Image
Manager

Image
Archive

DSS/ Order Filler

¯ Patient Update [RAD-12]

Modality Image/Evidence 
Stored [CARD-2]

Storage  
Commitment 

[CARD-3] 

¯¯

Evidence 
Creator¬ Modality PS in Progress [CARD-1]

¬ Modality PS Completed [RAD-7]

Instance Availability Notification [RAD-49]­

­
­

¯ Pt. Registration [RAD-1]
¯ Patient Update [RAD-12]

Pt. Registration [RAD-1] ̄
Patient Update [RAD-12] ̄

¬ Placer Order Management [RAD-2]
® Filler Order Management [RAD-3]

ADT

¯ Query Images [RAD-14]
¯ Retrieve Images/Evidence [CARD-4]

Image Display

Modality Image/Evidence 
Stored [CARD-2]

Storage  
Commitment 

[CARD-3] 

¯ Procedure Scheduled [RAD-4]

¯ Procedure Updated [RAD-13]

¬ Query Modality Worklist [RAD-5]

Performed 
Procedure 

Step Manager

­ Modality PS in Progress [CARD-1]
­ Modality PS Completed [RAD-7]

® Modality PS in Progress [CARD-1]
® Modality PS Completed [RAD-7]

¬ Modality PS in Progress [CARD-1]
¬ Modality PS Completed [RAD-7]

Order Placer

Acquisition 
Modality

Image
Manager

Image
Archive

DSS/ Order Filler

¯ Patient Update [RAD-12]

Modality Image/Evidence 
Stored [CARD-2]

Storage  
Commitment 

[CARD-3] 

¯¯

Evidence 
Creator¬ Modality PS in Progress [CARD-1]

¬ Modality PS Completed [RAD-7]

Instance Availability Notification [RAD-49]­

Query Modality Worklist [RAD-5]

ADT Order 
Placer

Register J.Doe

Acquisition
Modality 

Placer Order
Management –
New [RAD-2]

Patient Reconciliation

Department System 
Scheduler/
Order Filler

Schedule 
Procedure

Procedure 
Scheduled [RAD-4]

Modality Procedure  
Step Completed 
[RAD-7]J.Doe -> 

J.Smith

Patient Update/
Merge  [RAD-12]

Modality Procedure 
Step Completed 
[RAD-7]

Patient
Registration [RAD-1]

Patient Update/
Merge [RAD-12]

Modality Procedure 
Step In Progress 
[CARD-1]

Modality Procedure 
Step In Progress 
[CARD-1]

Perform 
Acquisition 

Filler Order 
Mgmt - Status 
Update [RAD-3]

Filler Order 
Mgmt - Status 
Update [RAD-3]

Image
Manager/

PPS Manager

Filler Order 
Management -
New [RAD-3]

One or the 
other methods 
of creating an 
order is used

Query Modality Worklist [RAD-5]

ADT Order 
Placer

Register J.Doe

Acquisition
Modality 

Placer Order
Management –
New [RAD-2]

Patient Reconciliation

Department System 
Scheduler/
Order Filler

Schedule 
Procedure

Procedure 
Scheduled [RAD-4]

Modality Procedure  
Step Completed 
[RAD-7]J.Doe -> 

J.Smith

Patient Update/
Merge  [RAD-12]

Modality Procedure 
Step Completed 
[RAD-7]

Patient
Registration [RAD-1]

Patient Update/
Merge [RAD-12]

Modality Procedure 
Step In Progress 
[CARD-1]

Modality Procedure 
Step In Progress 
[CARD-1]

Perform 
Acquisition 

Filler Order 
Mgmt - Status 
Update [RAD-3]

Filler Order 
Mgmt - Status 
Update [RAD-3]

Image
Manager/

PPS Manager

Filler Order 
Management -
New [RAD-3]

One or the 
other methods 
of creating an 
order is used



��

 

 
Electronic Health Record 

 

 Cardiology 

 Laboratory  
 

 Radiology 
 

 Oncology 
 

 
Future 
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IHE 

IT Infrastructure  
 

14 Integration Profiles 

5 Integration Profiles 

4 Integration Profiles

13 Integration Profiles 

 
Patient Care 
Coordination 

1 Integration Profile 

 
Patient Care 

Devices 
 

 Pathology 
 

IHE 2006 IHE 2006 –– Eight Active Domains Eight Active Domains 
Over 100 vendors involved worldOver 100 vendors involved world --wide,wide, 5 Technical Frameworks5 Technical Frameworks

37 Integration Profiles, Testing at yearly Connecta thons37 Integration Profiles, Testing at yearly Connecta thons
Demonstrations at major conferences worldDemonstrations at major conferences world --widewide
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IHE Application interoperability testing 2006IHE Application interoperability testing 2006

••300+ participants, 120+ systems300+ participants, 120+ systems
••60+ systems developers60+ systems developers
••2006 Focus: 2006 Focus: 

IT Infrastructure, CardiologyIT Infrastructure, Cardiology
Patient Care Coordination, Patient Care Coordination, 

••Laboratory, RadiologyLaboratory, Radiology
••2800+ monitored test cases2800+ monitored test cases
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IHE Connectathon Delivers 1IHE Connectathon Delivers 1

• Message conformance testing for connectivity of 
applications  
(Test tool logs previously submitted and approved)

AND
• Connectathon tests of supplier software 

applications to determine that the appropriate 
action has been taken on receipt of data as 
specified in the IHE Integration Profile  
i.e. it tests for clinical interoperability

(Each supplier system must show that it can 
interoperate with three other supplier systems)
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IHE Connectathon Delivers 2IHE Connectathon Delivers 2

Connectathon Group tests
• A set of different supplier systems must 

demonstrate end to end interoperability 
for all the Transactions within an IHE 
Integration Profile before a public IHE 
interoperability demonstration is staged
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IHE bIHE benefitsenefits to suppliersto suppliers

• Clear requirement specifications from users

• Easy implementation of systems that interoperate
• Connectathon: 

– testing their software with a number of different suppliers.  
They can learn more in one week at the connectathon than 
several months at base  

– Company name included in IHE-Europe web site
– Feedback on the IHE Technical Framework specifications 

• Reduced costs of commissioning on site
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IHE bIHE benefitsenefits to usersto users

• Users benefit because they can know exactly 
what functionality will be implemented in 
purchased products for which conformance to 
IHE specifications is stated

• Easy resolution  of  any interoperability 
problems that do arise at commissioning

• Easy replacement of systems 
• Easy extension  of networked systems
• Future proofing of investment
• Reduction in interfacing costs
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Connectathon facts 1Connectathon facts 1

•• Organizers do everything they can to help Organizers do everything they can to help 
participants to pass the testsparticipants to pass the tests

•• Impartial monitors supervised by the IHE Impartial monitors supervised by the IHE 
connectathon manager check each testconnectathon manager check each test

•• Test monitors include experts for all IHE domains Test monitors include experts for all IHE domains 
and can help identify the sources of complex and can help identify the sources of complex 
problemsproblems

•• Other participants help tooOther participants help too
•• Attending a connectathon can save a lot of Attending a connectathon can save a lot of 

development time at basedevelopment time at base
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Connectathon facts 2Connectathon facts 2

•• A company can attend as often as it wishesA company can attend as often as it wishes
•• The majority of current profiles are available to be The majority of current profiles are available to be 

tested at each connectathon, NOT only those tested at each connectathon, NOT only those 
recently written, so recently written, so ““newnew”” supplierssuppliers get the get the 
chance to test wellchance to test well--established profiles.established profiles.

•• Most participants attend using lapMost participants attend using lapttops  ops  
•• Large companies generally attend with products Large companies generally attend with products 

and it either passes or not.  and it either passes or not.  
•• Small companies attend with an operator and a Small companies attend with an operator and a 

software engineer and will fix any bugs that are software engineer and will fix any bugs that are 
shown up in the application during the week.shown up in the application during the week.
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Connectathon facts 3Connectathon facts 3

•• Each participant has to identify the three Each participant has to identify the three 
partners with which to interoperate.  When partners with which to interoperate.  When 
a test appears to work correctly a monitor is a test appears to work correctly a monitor is 
called to check the results. called to check the results. 

•• The IHE web site lists the Integration The IHE web site lists the Integration 
Profiles which have been passed by a Profiles which have been passed by a 
supplier.  Failures are not shown, and of supplier.  Failures are not shown, and of 
course some tests can still be passed even course some tests can still be passed even 
if some are failed.if some are failed.
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More informationMore information
•• IHE Technical Framework IHE Technical Framework www.www.iheihe.net.net
•• IHEIHE-- Europe connectathon Oxford 7Europe connectathon Oxford 7--11 April 200811 April 2008
•• One day international IHE document sharing One day international IHE document sharing 

event Oxford 9event Oxford 9thth April  2008 April  2008 
•• Connectathon visits for UK groupsConnectathon visits for UK groups
•• Connectathon participants workshop Feb 2008Connectathon participants workshop Feb 2008

–– Possibility of a few places for 2009 participantsPossibility of a few places for 2009 participants

•• XDS implementers workshop October 2007 XDS implementers workshop October 2007 
–– how to participate at the connectathonhow to participate at the connectathon

•• See also See also www.www.iheihe--europeeurope.org.org & & www.www.iheihe--ukuk.org.org
•• Nick Brown  Nick Brown  nbrownnbrown.mimic@.mimic@btinternetbtinternet.com.com


