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Foreword

Integrating the Healthcare Enterprise (IHE) is an initiative designed to stimulate the integration
of the information systems that support modern healthcare institutions. Its emadaobjective

is to ensure that in the care of patients all required information for medical decisions is both
correct and available to healthcare professionals. The IHE initiative is both a process and a
forum for encouraging integration efforts. Itfiebes a technical framework for the

implementation of established messaging standards to achieve specific clinical goals. It includes
a rigorous testing process for the implementation of this framework. And it organizes
educational sessions and exhilaitsnajor meetings of medical professionals to demonstrate the
benefits of this framework and encourage its adoption by industry and users.

The approach employed in the IHE initiative is not to define new integration standards, but rather
to support the wsof existing standardbklL7, DICOM, IETF, and others, as appropriate in their
respective domains in an integrated manner, defining configuration choices when necessary.
When clarifications or extensions to existing standards are necessary, IHE refers
recommendations to the relevant standards bodies.

This initiative has numerous sponsors and supporting organizations in different medical specialty
domains and geographical regions. In North America the primary sponsors are the American
College of Cardiolog (ACC), the Healthcare Information and Management Systems Society
(HIMSS) and the Radiological Society of North America (RSNA). IHE Canada has also been
formed. IHE Europe (IHEEUR) is supported by a large coalition of organizations including the
Europea Society of CardiologyESC), EuropeaAssociation of Radiology (EAR) and

European Congress of Radiologists (ECR), the Coordination Committee of the Radiological and
Electromedical Industries (COCIR)eutsche Rontgengesellsch@RG), the EuroPACS
Assodgation, Groupement pour la Modernisation du Systeme d'Information Hospitalier

(GMSIH), Sociétérancaisale Radiologie (SFRandSocieta Italiana di Radiologia Medica
(SIRM). In Japan IHE is sponsored by the Ministry of Economy, Trade, and Industryf(ME

the Ministry of Health, Labor, and Welfare; and MEED®&; cooperating organizations include

the Japan Industries Association of Radiological Systems (JIRA), the Japan Association of
Healthcare Information Systems Industry (JAHIS), Radiological SoG&$), Japan Society of
Radiological Technology (JSRT), and the Japan Association of Medical Informatics (JAMI).
Other organizations representing healthcare professionals are invited to join in the expansion of
the IHE process across disciplinary andgyaphic boundaries.

The IHE Technical Frameworks for the various domains (IT Infrastructure, Cardiology,
Laboratory, Radiology, etc.) define specific implementations of established standards to achieve
integration goals that promote appropriate sharingedical information to support optimal

patient care.They areexpanded annually, after a period of public review, and maintained
regularly through the identification and correction of errors. The current version for these
Technical Frameworks may be foiatwww.ihe.net
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The IHE Technical Framewoskdentify a subset of the functional components of the healthcare
enterprise, called IHE Actors, and spgdlieir interactions in terms of a set of coordinated,
standardsased transactionslheydescribe this body of transactions in progressively greater
depth. Tis volumel provides a higHevel view of IHE functionality, showing the transactions
organized into functional units called Integration Profiles that hightigtit capacity to address
specific clinical needs. The subsequent volumes provide detailed technical descriptions of each
IHE transaction.
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1 Introduction

1.1 Overview of Technical Framework

This document, the IHE Cardiology Technical FramewtHe(CARD-TF), defines specific
implementations of established standards to achieve integration goals for cardiology. Such
integration promotes appropriate sharing of medical information to support optimal patient care.

The CARD-TF is expanded annually, after a peridgablic review, and maintained regularly
through the identification and correction ofag The latest version of the document is always
available via the Internet atww.ihe.net

The CARD-TF identifies a subset of ¢hfunctional components of the healthcare enterprise,
called IHE actors, and specifies their interactions in terms of a set of coordinated, standards
based transactions. It describes this body of transactions in progressively greater depth. The
present Valimel provides a higHevel view of IHE functionality, showing the transactions
organized into functional units called Integration Profiles that highlight their capacity to address
specific clinical needs. Volun&provides detailed technical description$ each cardiology

specific IHE transaction.

The CARD-TF is part ofa related set dHE Technical Frameworgk comprise of the following
domainspecific documents:

1 IHE Cardiology Technical Framework

IHE IT Infrastructure Technical Framework

IHE Radiology Technical Framework

IHE Laboratory Technical Framework

IHE Patient Care Coordination Technical Framework

= =4 -4 A

The IHE Cardiology Integration Profiles rely heavily on, and reference, the transactions defined
in those other IHE Technical Framework documents ti® conventions on referencing other
frameworks, see Section 1.6.4 within this volume.

1.2 Overview of Volume 1

The remainder of section 1 further describes the general nature, purpose and function of the
Technical Framework. Section 2 introduces the canakelHE Integration Profiles that make up
the Technical Framework.

Section 3 and the subsequent sections of this volume provide detailed documentation on each
Integration Profilejncluding the clinical problem it is intended to address and the IHE Actors
andTransactionst comprises.

The appendices following the main body of the document provide detailed discussion of specific
issues related to tHetegration Prafes and a glossary of terms and acronyms used.
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1.3 Audience

The intended audience of this doeent is:

1 Clinicians interested in the technical aspects of integrating healthcare information systems
1 Technical staff of vendors participating in the IHE initiative

1 IT departments of healthcare institutions

1 Experts involved in standards development

1.4 Relationship to Standards

The IHE Technical Framework identifies functional components of a distributed healthcare
environment (referred to as IHE Actors), solely from the point of view of their interactions in the
healthcare enterprise. At its current levetlef’elopment, it defines a coordinated set of
transactions based on the HIMCOM, and various Weltandards. As the scope of the IHE
initiative expands, transactions based on other standards will be included as required.

In some cases, IHE recommends siida of specific options supported by these standards;

however, IHE does not introduce technical choices that contradict conformance to these
standar ds. I f errors in or extensions to ex
them to tle appropriate standards bodies for resolution within their conformance and standards
evolution strategy.

IHE is therefore an implementation framework, not a standard. Referencing IHE as a standard is
inappropriate. Conformance claims by product mustlstilinade in direct reference to specific
standards. In addition, vendors who have implemented IHE integration capabilities shall use an
IHE Integration Statement to describe the conformance of their product to the specifications in
the IHE Technical Franveork. The purpose of an IHE Integration Statement is to communicate

in a uniform manneto the users of the corresponding product the IHE capabilities it has been
designed to support. Vendors publishing IHE Integration Statements accept full resppnsibili

for their content. By comparing the IHE Integration Statements from different implementations,
a user familiar with the IHE concepts of Actors and Integration Profiles should be able to
determine whether and to what extent communications might berseghpetween products.

See Appendix for the format of such IHE Integration Statemeltd encourages

implementers to ensure that products implemented in accordance with the IHE Technical
Framework also meet the full requirements of the standards vindeftHE, allowing the

products to interact, although possibly at a lower level of integration, with products that have
been implemented in conformance with those standards, but not in full accordance with the IHE
Technical Framework.

1.5 Relationship to Real-world Architectures

The IHE Actors and transactions described in the IHE Technical Framework are abstractions of
the realworld healthcare information system environment. While some of the transactions are
traditionally performed by specific product catege €.9.,HIS, Electronic Patient Record, RIS,
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PACS, Clinical Information Systems or imaging modalities), the IHE Technical Framework
intentionally avoids associating functions or actors with such product categories. For each actor,
the IHE Technical Frmework defines only those functions associated with integrating

information systems. The IHE definition of an actor should therefore not be taken as the
complete definition of any product that might implement it, nor should the framework itself be
taken tocomprehensively describe the architecture of a healthcare information system.

The reason for defining actors and transactions is to provide a basis for defining the interactions
among functional components of the healthcare information system envirohm&ttations

where a single physical product implements multiple functions, only the interfaces between the
product and external functions in the environment are considered to be significant by the IHE
initiative. Therefore, the IHE initiative takes nogition as to the relative merits of an integrated
environment based on a single;aticompassing information system versus one based on

multiple systems that together achieve the same end. To illustrate most dramatically the
possibilities of the IHE Techcal Framework, however, the IHE demonstrations emphasize the
integration of multiple vendorsd systems bas

1.6 Conventions

This document has adopted the following conventions for representing the framework concepts
and speciing how the standards upon which the IHE Technical Framework is based should be
applied.

1.6.1 Actor and Transaction Diagrams and Tables

Each integration profile is a representation of aveald capability that is supported by a set of
actors that interachtough transactions. Actors are information systems or components of
information systems that produce, manage, or act on categories of information required by
operational activities in the enterprise. Transactions are interactions between actors fhat trans
the required information through standab#sed messages.

The tables oActorsandTransactiongjiven in sections B 5 indicate whichTransactiongach
Actor in a given profile must support.

In some cases, a profile is dependent on aquuaisite pofile in order to function properly and

be useful. For exampl€ath Workflowdepends on #hConsistent Time Profile (from the IHE

IT Infrastructure frameworkdeing implemented as a prequisite These dependencies can be
found by locating the desirgatofile in Table 21 and seeing which profiles are listed as required
prerequisites.An Actor must implement all required transactions in therngrpuisite profiles in
addition to those in the desired profile.

1.6.2 Process Flow Diagrams

The descriptionsfdntegration Profileshat follow include Process Flow Diagrams that illustrate
how the profile functions as a sequence of transactions between relevant actors.
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These diagrams are intended to provide a fbi
context of the overall workflow. Certain transactions and activities not defined in detail by IHE

are shown in these diagramgtatics to provide additional context on where the relevant IHE
transactions fit into the broader scheme of healthcare infmrmsystems.

These diagrams are not intended to present the only possible scenario. Often other actor
groupings are possible, and complementary transactions from other profiles may be interspersed.

In some cases the sequence of transactions may bddle¥ithere this is the case there will
generally be a note pointing out the possibility of variations.

The convention used in these diagrams is that the arrow on the line for the transaction points
from the initiator of the transaction to the destination.

1.6.3 Normative versus informative contents of the Technical Framework

Most parts of the Technical Framework describe required or optional characteristics of
Integration Profiles, Actors and Transactions: these are normative. For a better understanding of
the €xt, there also exist illustrating parts in the Technical Framework that are informative and
nortnormative.

According to IETF RFC 2119, certain words indicate whether a specific content of the Technical
Framework is normative: either required.d.,i mws,t Ar equi redo, edi,shal | 0
Amayo, Arecommendedo) . I nformative content

1.6.4 Technical Framework Referencing

When references are made to a section within the same Technical Framework volume, a section
number is 8ed by itself. When references are made to other volumes or to a Technical
Framework in another domain, the following format is used:

<domain designator> FRvolume number>: <section number>, where

<domain designator> is a short designator for the IHE do(iBl = IT Infrastructure, RAD =
Radiology CARD = Cardiology LAB = Laboratory

<volume number> is the applicable volume within the given Technical Framework (e.g., 1, 2, 3),
and

<section number> is the applicable section number.

For example: ITI TFL: 3.1 refers to section 3.1 in volume 1 of the IHE IT Infrastructure
Technical Framework, RAD TB: 4.33 refers to section 4.33 in volume 3 of the IHE Radiology
Technical Framework.

1.6.5 Transaction Referencing

When references are made to a Transaction, thenvioldpformat is used:
<domain designatorxtransaction number>, where
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<domain designator> is a short designator for the IHE domain (ITI = IT Infrastructure, RAD =
Radiology, CARD = Cardiology, LAB = Laboratory)

<transaction number> is the applicable tratisacmumber as specified in the Technical
Framework for that domain.

Transactions may also be referenced by name, but only after that transaction name has been
identified with its domain and transaction number within that section of the document.

1.7 IHE Cardiology Current Year Scope

The current IHE Cardiology Technical Framework addresses the following primary features:

1 TheCardiacCatheterizationWorkflow Integration Profile describes mechanisms to manage
and distribute the workflow within the cardiology @efment catheterization labsross the
several types of equipment in a synchronized mammauding production of procedure logs
and measurements such as quantitative coronography or ventriculagraphy

1 The EcheardiographyVorkflow Integration Profile decribes mechanisms to manage and
distribute the workflow within the cardiology department echocardiography function,
including stress echand measurements

1 The Retrieve ECG for Display Integration Profile describes interoperable ways for ECG
waveforms an@nalyses to be retrieved and presented by display systems both inside and
outside the cardiology department.

1 The Evidence Documents Integration Profile, included by reference to its definition in the
Radiology Technical Framework with further cardiolegpecific options, describes
management of observations, measurements, angnoeedural results (i.e., evidence
documents).

1.8 Comments

The ACCwelcomes comments on this document and the IHE initiative. They should be directed
to the discussion server fatp://forums.rsna.orgir to:

Katherine Doermann

American College of Cardiology

9111 Old Georgetown Rd

Bethesda, 0 208141699

Email: IHE@acc.org

1.9 Copyright Permission

Health Level Seven, Inc., has granted permissicthe IHE to reproduce tables from the HL7
standard. The HL7 tables in this document are copyrighted by Health Level Seven, Inc. All
rights reserved.

1C
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The National Electrical Manufacturers Association (NEMA) has granted permission to the IHE
to incorpaate portions of the DICOM standard.

Material drawn from these documents is credited where used.

1.10 IHE Technical Framework Development and Maintenance
Process

The Technical Framework is continuously extended and maintained by the IHE Cardiology
Technical Comittee, in cooperation with the other domapecific Technical Committees. The
Development and Maintenance Process of the Framework follows a number of principles to
ensure stability of the specification both vendors and users may rely upon in specifying,
developing and acquiring IHE compatible products.

The process is intended to address the need for extensions, clarifications and corrections while
maintaining backward compatibility of framework definitions as to support implementations
claiming conformage to any previously defined Integration Profile and its Actors.

To maintain stability of the IHE Technical Framework, modifications occur in a regular annual

cycle (Figure 1.1€41) according to one of two controlled pathew development, and
maintenance.

New Publish fer Publish fer Publish as Publish
Development Public Comment Trial Impiementation Final Text next version
Existing Technical
Framework from

previous annual cycle

Propose & Draft
New Supplement > Supplement

PC

Final Text
') Supplement

Supplement
TI

[~

A |

Final Text | |/ |

Public Comments Change Proposal Change \

considered submitted Proposal |

& Supplement updated & accepted I|

L 4
Iss.ues TalSCFl m Final Text Technical
previous version of Change Proposal > Change |~~~ — T ) Framework
Technical Framework mfnmitted Proposal (next version)
& accepted
|
Continue as required
in the next annual cycle
Figure 1.10-1.

The figure shows the process of developing and maintaining the Technical Framework during
an annual cycle. Dashed arrows indicate the assembly (merging) of text.

11
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1.10.1 New Development i Extending the Existing Technical Framework

Each year, new functionality to be developed is identified by the IHE Cardiology Planning
Committee. The Technical Committee performs the necessary analysis and design work and
generates new text for the Technical Framework.

Generally, new factionality is published in the form of a Supplement. The scope of a
Supplement is to make one of the following additions to the Technical Framework:

1 A new Integration Profile, usually including the introduction of new Actors and Transactions.

1 New Actorsin an existing Integration Profile: These may be either Actors previously defined
elsewhere in the Technical Framework, or new ones not yet defined. Transactions identifying
the new actors responsibilities in this profile are identified or defined andendgsignated
as required or optional. To avoid causing compatibility problems for systems that have
already implemented that profile, no new required Transactions are added for existing Actors
in the profile.

1 New Options in an existing Integration PrefilThese usually add optional Transactions for
existing actors in the profiles, or add optional features within existing Transactions.

1 Major conceptual changes: They do not chahgebehavioof existing Integration Profiles
but may imply changes or addits to Actors or Transactions in the future.

Thepublication processonsists of certain phases and is clearly indicated on each document.

First, the text is published f&ublic Comment( wi t h a APCO designati on
Comment period (typicbl 30 days), the text and a comment submission facility are available on
the IHE Website. Following this period, the Technical Committee will review the comments.

Updated text of Supplements is then published f@l Implementation ( wi t h a ATI O
designatbn), based on the modifications resulting from the comments received.

IHE provides a process for vendors to test their implementation dtidddmplementation
specifications of IHE Actors and Integration Profiles. The IHE testing process, culmimaéng i
multi-party interactive testing event called the Conatbon, provides vendors with valuable
feedback and provides a baseline indication of the conformance of their implementations. It also
serves as a validation of the technical approach ofrilaé Implementatiorspecifications.

After trial implementations have been judged to have sufficiently exercised the new functionality
(e.g, due to experience from the Conratlabn), and the text is considered sufficiently stable, the
new text will be pulished afinal Text( wi t h a AFTO0O designation).

Final Text Supplements will be merged at the end of the annual development cycle with the
current version of the Technical Framework resulting in averaionof the Technical
Framework with an increasedrgen number.
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1.10.2 Maintenance of existing Technical Framework content

Despite the best efforts of the Technical Committee, a published current version of the Technical
Framework or Trial Implementation documents may contain text that is incorrect, incoorplete
unclear. Such issues are handled as Change Proposals and cover:

1 Corrections: technical issues causing-meroperability of implementations are fixed
without introducing changes in functionality of a stable Integration Profile.

1 Clarifications: texthat can be misunderstood or is ambiguous is made easier to understand or
disambiguated, without introducing any technical changes.

Thepublication process the same for both Corrections and Clarifications, and addresses both
changes to Trial Implementatis and changes to a current version of the Technical Framework.

A Submitted Change Proposafesults from issues raised by users, vendors or Technical
Committee members, e,drom experiences with Trial Implementation or Final Text Integration
Profiles orat a Connectathon. The resulting Change Proposal document should explicitly state:

1 the parts of the Technical Framework requested to be changed
1 a problem description

1 arationale why the change is considered necessary

91 and a solution or approach to thelplem

The Technical Committee regularly considers Change Proposals which are then either accepted
or rejected.

A Rejected Change Proposak published with a rationale from the Technical Committee
explaining why the change is not appropriate.

An AcceptedChange Proposals assigned to a member of the Technical Committee as a work
item for further investigation with the goal to produce adequate clarifications or corrections. The
resulting text will again be reviewed by the Technical Committee before dpprgved.

Once approved, Binal Text Change Proposals published by the Technical Committee, and
then is to be considered as effective. It will be merged into the next version of the Technical
Framework at the end of the annual development cycle. SitmgratiChange Proposal to a Final
Text Change Proposal or a Final Text Supplement is not possible.

1.10.3 Use of Technical Framework

The current version of the Technical Framework is considered the primary reference document.
Final Text Supplements and Final T&tange Proposals from the current annual cycle
complement this document. Past Final Text documents are retained to provide convenient
summaries of differences to prior versions of the Technical Framework or Trial Implementation
versions of Supplements.

During the annual development and maintenance cycle, it is recommended to use Technical
Framework documents for implementations as follows:
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1 Product Implementations
Products implemented based on Trial Implementation text are expected to review the
subsequentifRal Text and update their products as necessary. Further, it is expected that
vendors will monitor Final Text Change Proposals and make any corrections relevant to their
product in a timely fashion.

1 Connectathon Implementations
Testing at the Conneetthon will be based on the current version of the Technical
Framework for the appropriate IHE Domain, plus any relevant Supplements for Trial
Implementation and Final Text Change Proposals.
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2 Integration Profiles

IHE Cardiologylntegration Profiles, depietl in Figure 21, offer a common language that

healthcare professionals and vendors may use in communicating requirements for the integration
of products. Integration Profiles describe realrld scenarios or specific sets of capabilities of
integrated sytems. An Integration Profile applies to a specified set of actors and for each actor
specifies the transactions necessary to support those capabilities.

Integration Profiles provide a convenient way for both users and vendors to reference a subset of
thefunctionality detailed in the IHE Technical Framework. They enable users and vendors to be
more specific than simply requesting or promising overall IHE support, without laborious
restatement of the details regarding IHE actors and transactions defittexllb§e Technical
Framework.

2.1 Dependencies between Integration Profiles

In general, IHE Integration Profiles do not operate independently. Objects that serve as useful
input to one profile may have been produced as a result of implementing another profil

Figure 21 provides a graphical view of the dependencies between Integration Profiles. The
arrows in the diagram point from the dependent profile to the profile(s) on which it Télees.
solid arrow indicates an implementation dependénitye actorof the dependent profile must
implement the supporting profile. The opamows indicate definitional dependendythe
transactions of the dependent profile are based on the transactionsugfpibeting profile; this

is for informatbn purposes only,igce the supporting profile is not itself used, only some subset
of it.

Note especially that the supporting profiles come from other IHE domains.
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Cath Workflow Echo Workflow

Manage multimodality Manage echocardiography
synchronized procedure workflow, including stress

from admission to lab discharge|
including unidentified patients

Consistent Time

Synchronized clocks on all
equipment

(IHE IT Infrastructure)

\

Retrieve ECG
for Display
Distribute ECGs, includin

and interpretation, for
enterprise-wide display

waveforms, measurements,

g

Evidence

Documents
Create, store, manage,
retrieve & use objects to

record study evidence
(IHE Radiology)

Scheduled Workflow

Admit, order, schedule, worklist, status;
create, manage, store, display images
(IHE Radiology)

Patient Info
Reconciliation

Unidentified patients, update and

merge demographics
(IHE Radiology)

Distribute documents for
enterprise-wide display
(IHE IT Infrastructure)

Retrieve Info
for Display

Cross-Enterprise
Document Sharing
Distribute documents
across enterprise boundaries
(IHE IT Infrastructure)

Figure 2-1. IHE Cardiology Integration Profiles and Dependencies

Table 21 defines the required dependascbetween the Integration Profiles in a tabular form.

There are of course other useful synergies that occur when different combinations of profiles are
implemented, but those are not described in the table bélowinstance, actors of the various

Cardology profiles may implement profiles of the IT Infrastructure domain for aiseode
authentication, audit trails, patient identifier crosferencing, etc.

Table 2-1. Cardiology Integration Profiles Dependencies

Integration Profile Depends on

Dependency Type

Comments

Cath Workflow ITI-TF Consistent Time

The DSS/Order Filler and
all Acquisition Modality
actors are required to be
grouped with Time Client
actor

RAD-TF Scheduled Workflow

RAD-TF Patient Information
Reconciliation

Definitional

Echo Workflow RAD-TF Scheduled Workflow

RAD-TF Patient Information
Reconciliation

Definitional

Retrieve ECQor Display ITI-TF Retrieve Info for Display

Definitional

Vendor products support an Integration Profile by implementing the appropriate actor
transctions as outlined in the Integration Profile in sections 3 thréugh product may
implement more than one actor and more than one Integration Profile.

Version3.0Final Texti 201010-15
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An actor must implement all required transactions in theguaisite profiles in addition to
those in the desired profile.

Actors (see section @. are information systems or components of information systems that
produce, manage, or act on information associated with operational activities in the enterprise.

Transactions (see sectiodRare inteactions between actors that transfer the required
information through standardsmsed messages.

2.2 Integration Profiles Overview

In this document, each IHE Integration Profile is defined by:
9 The IHE Actors involved
1 The specific set of IHE Transactions regdirfor each IHE Actor.

These requirements are presented in the form of a table of transactions required for each actor
supporting the Integration Profile. Actors supporting multiple Integration Profiles are required to
support all the required transactiasfseach Integration Profile supported. When an Integration
Profile depends upon another Integration Profile, all transactions required for the dependent
Integration Profile have been included in the table.

Note that IHE Integration Profiles are not stagers of conformance to standards, and IHE is not
a certifying body. Users should continue to request that vendors provide statements of their
conformance to relevant standards, such as DICOM and HL7. Standards conformance is a
prerequisite for vendors apting IHE Integration Profiles.

Also note that there are critical needs for any successful integration project that IHE cannot
address. Successfully integrating systems still requires a project plan that minimizes disruptions
and describes fadafe stratgies, specific and mutually understood performance expectations,
well-defined user interface requirements, clearly identified systems limitations, detailed cost
objectives, plans for maintenance and support, etc.

2.2.1 Cardiac Catheterization Workflow (CATH)

Cadiac Catheterization is complex, especially from a workflow perspective. Evidetioering
activities may begin before an order is pladadact, orders are often not created for edize
catheterization procedure due to its frequent emergency natbhexe may be a variety of

imaging, measurement, and reporting systems that need to coordinate to use the same patient
identifier, and to assure that the evidence produced is all associated with the same procedure.
Further, the procedure itself may indiboth diagnostic and interventional or therapeutic
aspects, and may extend over a long time period (several hours).

The CardiacCatheterizatioWorkflow Integration Profileestablishes the continuity and integrity
of basicpatient data in theontext ofthe cardiac catheterizatigmocedure. This profile deals
specifically with consistent handling of patient identifiers and demographic data, including that
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of emergency patient presentation where the actual patient identity may not be established until
after the beginning of the proceduo¥ even a significant time after the completion of the
procedurelt also specifies thecheduling andoordination ofproceduralata across a variety of
imaging, measurement, and analysis systems, and its reliablgesitoi@n archive from where it

is available tossupportsubsequent workflow steps, such as reporting. It also provatdral
coordination of the completiostatusof stepsof apotentially multiphase (diagnostic and
interventional)procealure

2.2.2 Echocardiography Workflow (ECHO)

The Echocardiographyorkflow Integration Profiledescribes the workflow associated with
digital echocardiographyspecifically that ofransthoracic echo (TTE), transesophageal echo
(TEE), and stress echds does the Cath Workflo Integration Profilethisprofile dealswith
patient identifiers, orders, scheduling, status reporting, +staltie exams (especially stress
echo), and data storage. It atgeecificallyaddressethe issues of acquisition modality devices
that areonly intermittently conne&dto the networksuch as portable echo machiresd
addresseschaspecific dataequirements.

Intravascular ultrasound (IVUS) and intracardiac echocardiography (ICE) are used in cardiac
catheterization procedures, and are sugoloais modalities in the Cath Workflow, and not in the
Echo Workflow.

2.2.3 Retrieve ECG for Display (ECG)

The Retrieve ECG for Displantegration Profilespecifies a mechanism for broad access
throughout the enterprise ¢ébectrocardiogramECG) documentdor review purposes. The ECG
documentsnayi ncl ude @di angaweformd, measugresthdi integp@tationsThis
Integration Profile allows the display of this information without requiring specialized
cardiology software or workstations, but with gead purpose computer applicatiswch as a
Web browser.

This Integration Profile is intended primarily for retrieving restingdétt ECGs, but may also
retrieve ECG waveforms gathered during stress, Holter, and other diagnostic tests. This
Integration Profileonly addresses ECGRatarealreadystored in an information system. It does
not address the process of ordering, acquiring, storing, or interptietiBEGCGs.

2.2.4 Displayable Reports (DRPT)

This section reserved.

2.2.5 Evidence Documents (ED)

The Evidence Documents Profile defines wdgs data recorded in the course of carrying out a
procedure step, such as observations, measurements, and results (i.e., evidence ddoumeents),
output by devices, such as acquisition systems and other workstatibasttwed and managed

by archival systems; and to be retrieved and presented or used by display and reporting systems.
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This allows detailed nemmage information, such as measurements, CAD results, procedure
logs, etc. to be made available as inpuhtgrocess of generating a clinical Report, either as
additional evidence for the reporting physician, or in some cases for selected items in the
Evidence Document to be included in the report.

2.3 Actor Descriptions

Actors are information systems or compomeasitinformation systems that produce, manage, or
act on information associated with operational activities in the enterprise. The following are the
actors defined by IHE and referenced throughout the rest of this doclasevell as in other
domain Techital Framework documents

It is acknowledged that some of the terms used as modifiers for the actor names are not used
consistently (e.g., Image Manager, which also managesmage objects). At this point, the

benefit in doing extensive renaming to gaansistency is outweighed by the risk of introducing
significant confusion that would result from renaming many of the existing actors that are shared
across multiple domains. Therefore the actor names will remain as defined below.

Acquisition Modality 1 A system that acquires and creates medical images or waveforms
while a patient is present, e.g., afra§ angiography or hemodynamic measurement
system. A modality may also create other evidence objects such as Structured Report
Documents containing measuanents.

ADT i A system responsible for adding and/or updating patient demographic and encounter
information(Admission/Discharge/Transfern particular, it registers a new patient
with the Order Placer and Department System.

Department System Schedule@rder Filler T A departmenbased (for instance,
Cardiology or Radiology) information system that provides functions related to the
management of orders received from external systems or through the department
systembs user interface.

Evidence Creatori A system that creates additional evidence objects such as derived
images or measurements (Evidence Documents), and transmits them to an Image
Archive.

Image Archivei A system that provides long term storage of evidence objects such as
images, presentatigiates, Key Image Notes and Evidence Documents.

Image Displayi A system that offers browsing of pa
support the retrieval and display of selected evidence objects including sets of
images, presentation states, Key Imhigeées, and/or Evidence Documents.

Image Manageri A system that provides functions related to safe storage and management
of evidence objects. It supplies availability information for those objects to the
Department System Scheduler.

Order Placeri A hosptal or enterprisavide system that generates orders for various
departments and distributes those orders to the correct department.
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Performed Procedure Step Managei A system that relistributes the Modality Performed
Procedure Step information from tAequisition Modality to the Department System
Scheduler/Order Filleandimage Manager.

Report Creator T A system that generates and transmiitacal reports.

Time Client i A system unit thasynchronizes its time of day clock to tharrect time
provided by a time server

Displayi Asystemthat an request and displ-agadye) odma
using Web technologies.

Information Source i A system thatesponds to requests for patiealated datdy
encoding it in a presentatiopady fomat using Web technologies.

The following table shows which actors are used in which Integration Profiles.

Table 2.3-1. Integration Profile Actors

Integration Profile | CATH | ECHO | ECG ED
Actor
Acquisition Modality X X X
ADT Patient Registration X X
Department System Scheduler/Order Filler | X X
Evidence Creator X X X
Image Archive X X X
Image Display X X X
Image Manager X X X
Order Placer X X
Performed Procedure Step Manager X X
Report Creator X
Time Client (note 1)
Display X
Information Source X

Notes. 1.The Time Client actor is not formally part of the Cath Workflow Profile, but it must be
grouped withcertainactos in that Profile.

2. Thelnformation Source actas not formally part of the Displayable Reports Pmfibut
must ke grouped witlthe Report Repository actor that Profile.

2.4 Transaction Descriptions

Transactions are interactions between actors that transfer the required information through
standardsdased messages. The following are the transactionseddfinIHE and referenced
throughout the rest of this documenthose transactions specified in other domain Technical
Framework documents are identified with the domain identifier and transaction number.
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Patient Registrationi The ADT system registers alod admits a patient and forwards the
information to other information systenmiRAD-1]

Placer Order Managementi The Order Placer informs the Order Filler of the initiation or
cancellation of an order. The Placer/Filler Order Management transaction will
someti mes be -Newdcerwhan tao mew fior de+r i s be
Cancel 0 when an ex[RAD2lng order i s cance

Filler Order Management i The Order Filler informs the Order Placer of the initiation,
cancellation, or change in the statdi®n order. The Placer/Filler Order Management

transaction will s eNmeewt 0i mnehse nb ea rneefwe rorredde r

i nitiat-@alnc eolro awhdin an ex[RAD-3] ng order |

Procedure Scheduled Schedule information is sent from tBepartment System
Scheduler/Order Filler to the Image ManagRAD-4]

Query Modality Worklist T Based on a query entered at the Acquisition Modality, a
modality worklist is generated listing all the items that satisfy the query. This list of
Scheduled Ricedure Steps with selected demographic information is returned to the
Acquisition Modality[RAD-5].

Modality Procedure Step In Progress An Acquisition Modality notifies the Performed
Procedure Step Manager of the start of a new Procedure Step anGtvara&yer
informs the Department Systedecheduler/Order Filler andhage Managef.CARD-
1, derivedfrom RAD-6]

Modality Procedure Step Completed’ An Acquisition Modality notifies the Performed
Procedure Step Manager of the completion of a Procedure 18t¢heaPPS Manager
informs the Department Systedecheduler/Order Filler anidhage ManagefRAD-7]

Modality Images/EvidenceStoredi An Acquisition Modality sends acquired or generated
images waveforms, or other evidendecumentdo the Image ArchivgCARD-2,
derivedfrom RAD-8 and RAD43]

Storage Commitmenti A requestor (Acquisition Modality) requests that the Image
Manager confirm ownership for the specified DICOM objects (imagageforms
evidence documenter any combination thereof) that the wegtor stored in the
Image Archive, thus allowing the sender to delete those objects now owned by the
Image ManagefCARD-3, derivedfrom RAD-10]

Patient Updatei The ADT Patient Registration System informs the Order Placer and the
Department System Schédr/Order Filler of new information for a particular
patient. The Department System Scheduler may then further inform the Image
Manager[|RAD-12]

Procedure Updatei The Department System Scheduler/Order Filler sends the Image
Manager updated order or peattire informationfRAD-13]
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Query Imagesi An Image Display queries the Image Archive for a list of entries
representing images by patient, study, series, or instgRBB.--14]

Query Evidence Documents$ A user of Evidence Documents queries the Image Aechi
for a list of entries representing Evidence Documents. [RAD

Retrieve ImagegEvidencei An Image Display requests and retrieves a particular image or
set of imagesr other evidencéom the Image Archivd.CARD-4, derivedfrom
RAD-16 and RAD44]

Instance Availability Notification T The Image Manager/Image Archive notifies interested
workflow actors (such as the Department System Scheduler/Order Filler and Report
Manager) about the availability status of instances at specified storage locations.
[RAD-49]

Maintain Time i Synchronize the local time with the time maintained by the Time Server.
[ITI-1]

Retrieve SpecificInfo for Display 1 A Display queries an Information Source for a specific
type information by patient and time period. HI1]

Retrieve ECG List i A Display queries an Information Source for a list of entries
representing EC@ocumentdy patient and time periodCARD-5, derivedfrom
ITI-11]

Retrieve ECG Documentfor Display i A Display queries an Information Source for a
specific ECGdoaumentby documentD. [CARD-6, derivedfrom ITI-12]

The following table shows which transactions are used in which Integration Profiles.

Table 2.4-1. Integration Profile Transactions
Integration Profile | CATH |ECHO | ECG ED

Transaction

Patient Update [RAEL2]
Procedure Update [RAD3]
Query Images [RAEL4]

Patient RegistratiofRAD-1] X X
Placer Order Management [RAZ} X X
Filler Order Management [RAI3] X X
Procedure Scheduled [RA) X X
Query Modality Worklist [RAD5] X X
Modality Procedure Step In Progress [CARD X X
Modality Procedure Step CompleteddB-7] X X
Modality Images/Evidence Stored [CARE) X X X
Storage Commitment [CARD] X X X
X X
X X
X X
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Integration Profile | CATH |[ECHO | ECG ED

Transaction

Query Evidence Documents [RADA] X

Retrieve Imagd&videncegf CARD-4] X X

Instance Availability Notification [RAP49] X X

Maintain Time [ITF1] (note 1)

Retrieve Specific Info for Display [IT11] X

Retrieve ECQ.ist [CARD-5] X

Retrieve ECG Document for Displa@ ARD-6] X

Notes: 1. The MaintainTime transaction is not formally part of the Cath Workflow Profile, but it
is required for the Time Client actor grouped widrtainactosin that Profile.

2.5 Product Implementations

Developers have a number of options in implementing IHE actors arséd¢tams in product
implementations. The decisions cover four levels of optionality:

1 For a system, select which actors it will incorporate. (Multiple actors per system is
acceptablg

1 For each actor, select which Integration Profiles it will participate i

1 For each acteprofile, select which optional transactions will be implemented. All required
transactions must be implemented for the profile to be supported. (Refer to the Integration
Profile Tables in sections2R)

1 Finally, for each transaction, setavhich optional features will be supported. (Refer to the
transaction descriptions DARD-TF Volume2, or the appropriate domain YF

Implementers should provide a statement describing which IHE Actors, IHE Integration Profiles,
optional transactions araptional features are incorporated in a given product. The
recommended form for such a statement is definégppendixC.

In general, a product implementation may incorporate any single actor or combination of actors.
However, in the cases specifieddg| the implementation of one actor requires the
implementation of one or more additional actors:

1 The Image Archive shall be grouped with the Image Manager, and the Image Manager shall
be grouped with the Image Archive.

1 The Image Manager participating@athWorkflow or EchoWorkflow Integration Profiles
shall be grouped with a Performed Procedure Step Manager. The grouped Performed
Procedure Step Manager shall be capable of being disabled via configuration.

1 The Department System Scheduler/Order Filletigpating inCath Workflow or Echo
Workflow shall be grouped with a Performed Procedure Step Manager. The grouped
Performed Procedure Step Manager shall be capable of being disabled via configuration.
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1 The DSS/Order Filler and Modality Acquisitigctors participating inCath Workflow
IntegrationProfile shall be grouped with tiieme ClientActor of the Consistent Time
Profile

When multiple actors are grouped in a single product implementation, all transactions originating
or terminating with each of theigported actors shall be supported (i.e., the IHE transactions

shall be offered on an external product interface). The exceptions to this rule are any transactions
defined between actors in the required groupings defined above.

For example, the Procedur&ep In Progress/Completed transaction does not need to be
supported between the Performed Procedure Step Manager and the Image Manager when these
are grouped together in a single system.

When two or more actors are grouped together, internal communibatiween actors is

assumed to be sufficient to allow the necessary information flow to support their functionality;

for example, the Image Manager provides necessary information updates to the Image Archive to
support its Query/Retrieve functionality. Teeact mechanisms of such internal communication

are outside the scope of the IHE Technical Framework.
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3 Cardiac Catheterization Workflow (CATH)

The CardiacCatheterizatiotWorkflow Integration Profileestablishes the continuity and integrity
of basicpatientdata in the context of the cardiac catheterizgtimtedure. This profile deals
specifically with consistent handling of patient identifiers and demographic data, including that
of emergency patient presentation where the actual patient identity mag estiablished until

after the beginning of the proceduce even a significant time after the completion of the
procedurelt also specifies the scheduling and coordinatiopro€eduradata across a variety of
imaging, measurement, and analysis systemd its reliable storage in an archive from where it
is available tosupportsubsequent workflow steps, such as reporting. It also provatdral
coordination of the completiostatusof stepsof a potentially multiphase (diagnostic and
interventional proceadure

This profile has much in common with the IHE Radiology SchedWedkflow, Patient
Information Reconciliation, and Evidence Documieégration Profilg, but deals more
explicitly with the multimodality coordination, and with caipecificdata requirementSee

Rad TF-1: 3.4for the integrated workflowdata model adopted by the IHE Technical
Framework for HL7 messages and DICOM information objects. This data model offers three
major levels of control for workflow:

1 Order: A request for a Bpartmental Service

1 Requested ProcedureUnit of workresulting in oner morerepors, with associated
codified, billable acts.

1 Scheduled and Performed Procedure Stefgthe smallest unit of work in the workflow that
is scheduled (work to do) or performeudofk done).

A clear understanding of the workfladata model is essential to interpreting the Cath Workflow
Integration Profile.Additional information may be found in Appendix B.

Although the major cases for cath workflow are described in the followipgestions, it is
beneficial to &0 sedhe corresponding workflows in radiologiRad TF1: 3.3hasa description

of thefi n o r sthedubedvorkflow when all three levels of contriml the data modedre fully
utilized for known patients, and Rad-IF4.3 and 4.4lescritesworkflows when the patient is
unknownandbr the ordering and schedulipgocess is shoxtircuited (e.g., in the emergency
case).Even in this latter case, all three levels of control are present and used, although not to
their full extent.
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3.1 Actors/Transactions

Figure 3.11 diagrams the actors involved with this profile amel transactions between actors

] ADT
Pt. Registration [RABL] ®
Patient Update [RAEL2] ® ®Pt. Registration [RABL]
®Patient Update [RARL2]
« Placer Order Management [RAZ}
— - _Filler Order Management [RAD3
(_ DSS/ Order Filler d [ I Order Placer
i Time Client H ®Procedure Scheduled [RAD)
R EEEEE T ®Patient Update [RARL2]
- Modality PS in Progress [CARD] @®Procedure Updated [RADS]
= Modality PS Completed [RAE] = Instance Availability Notification [RAR49]
Evidence Image Display
« Modality PS in Progress [CARID] Creator
« Modality PS Completed [RAEY]
] ] (®Query Images [RAEL4]
Storagep (®Modality Image/Evidence [®Retrieve Images/Evidence [CAR
Performed Commitment Stored [CARD2]
Procedure [CARD-3]

Step Manager|

Manager Archive

k \ Image Image

- Modality PS in Progress [CARID]
- Modality PS Completed [RAEY]

Storage -Modality Image/Evidence
Commitment = Stored [CARD2]
[CARD-3]
« Modality PS in Progress [CARID]
\__ ¢ Modality PS Completed [RAET] Acquisit
cquisition
- - - Modality

« Query Modality Worklist [RAD5]

______________ =

i Time Client |

1

Figure 3.1-1. Cath Workflow Diagram

Note that this diagram maintains the actor and transaction names specified inithegirad
Technical FrameworkRAD-TF) for consistency of definitions.

Table 3.11 lists the transactions for each actor directly involved irCiuga\Workflow

Integration Profile. In order to claim support of this Integration Profile, an implementation must
perform the required transactions (Il abel ed
complete list of options defined by this Integration Profile that implementations may choose to
support is listed in Section 3.2.
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Table 3.1-1. Cath Workflow - Actors and Transactions

Actors Transactions Optionality Section
ADT Patient Patient RegistratiofRAD-1] R RAD-TF 2: 4.1
Registration Patient UpdatgRAD-12] R RAD-TF 2: 4.12
Order Placer Patient RegistratiofRAD-1] R RAD-TF 2: 4.1

Patient UpdatéRAD-12] R RAD-TF 2: 4.12
Placer Order ManagemeRAD-2] R RAD-TF 2: 4.2
Filler Order ManagemefRAD-3] R RAD-TF 2: 4.3
Department System| Patient RegistratiofRAD-1] R RAD-TF 2: 4.1
g?geef‘;:ﬁ;/r Patient UpdatéRAD-12] R RAD-TF 2: 4.12
Placer Order ManagemeiRAD-2] R RAD-TF 2: 4.2
Filler Order ManagemefiRAD-3] R RAD-TF 2: 4.3
Procedure Schedul¢®RAD-4] R RAD-TF 2: 4.4
Query Modality Worklist RAD-5] R RAD-TF 2: 4.5
Modality Procedure Step In ProgreSARD-1] R CARD-TF 2:4.1
Modality Procedure Step CompletdRiAD-7] R RAD-TF 2: 4.7
Procedure Updated [RAD3] R RAD-TF 2: 4.13
Instance Availability Notification [RAP49] (0] RAD-TF 3: 4.49
Acquisition Query Modality Worklist [RAD5] R RAD-TF 2: 4.5
Modality Modality Procedure Step In Progress [CARID R CARD-TF 2: 4.1
Modality Procedure Step Completed [RAD R RAD-TF 2: 4.7
Modality Images/Evidence Stored [CARD) R CARD-TF 2: 4.2
Storage Commitment [CARD] R CARD-TF 2: 4.3
Image Manager/ Procedue Scheduled [RABA] R RAD-TF 2: 4.4
Image Archive Modality Procedure Step In Progress [CARD R CARD-TF 2: 4.1
Modality Procedure Step Completed [RATD R RAD-TF 2: 4.7
Modality Images/Evidence Stored [CARD) R CARD-TF 2: 4.2
Storage CommitmentJARD-3] R CARD-TF 2: 4.3
Patient Update [RAEL2] R RAD-TF 2: 4.12
Procedure Updated [RAD3] R RAD-TF 2: 4.13
Query Images [RABL4] R RAD-TF 2: 4.14
Retrieve Imagegvidence CARD-4] R CARD-TF 2: 4.4
Instance Availability Notification [RAP49] (0] RAD-TF 3: 449
Performed Modality Procedure Step In Progress [CARD R CARD-TF 2: 4.1
'\P/lgﬁgg:rre Step Modality Procedure Step Completed [RAD R RAD-TF 2: 4.7
Image Display Query Images [RABL4] R RAD-TF 2: 4.14
Retrieve Imagegvidence CARD-4] R CARD-TF 2: 4.4
Evidence Creator Modality Procedure Step In Progress [CARD R CARD-TF 2: 4.1
Modality Procedure Step Completed [RAD R RAD-TF 2: 4.7
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Actors Transactions Optionality Section
Modality Images/Evidence Stored [CART) R CARD-TF 2: 4.2
Storage Commitment [CARI3] R CARD-TF 2: 4.3

Refer to Table A for other profiles that may be prequisites for this profile.

3.2 Cath Workflow Integration Profile Options

Many Actorshave Options defined in order to accommodate variations in use across domains or

implementationsOptions that may bgelected for this Integration Profile are listed in the table

3.2-1 along with the Actors to which they appl@ertain of these Options are required for
implementation by actors in this Profile (although they may be truly optional in other Profiles).

Table 3.2-1: Cath Workflow - Actors and Options

Actor Option Name Optionality | Vol & Section

ADT Patient Registration No options defined

Order Placer No options defined

Department System Schedu@rder Multi-modality Procedure Update R CARD-TF 2: 4.1

Filler PPS Exception Management 0 RAD-TF 2: 4.7
Availability of PPSReferenced Instances (0] RAD-TF 3: 4.49

Acquisition Modality Patient Based Worklist Query (0] RAD-TF 2: 4.5
Broad Worklist Query R (see note) RAD-TF 2: 4.5
PPS Exception Manageent (0] RAD-TF 2: 4.7

Image Manager/ Image Archive PPS Exception Management (0] RAD-TF 2: 4.7
Intermittently Connected Modality R CARD-TF 2: 4.3
Cardiac Cath R CARD-TF 2: 4.2
Availability of PPSReferenced Instances (0] RAD-TF 3: 4.49

Image Display

No gptions defined

Performed Procedure Step Manager

No options defined

Evidence Creator

No options defined

Note: TheBroadWorklist Queryoption is required to support Case Gihd facilitates effective
workflow in the multimodality environment

The Acquisition Modality and Image Manager/ Image Archive will likely support a variety of
DICOM SOP Classes. It is expected that this level of optionality will be documented by a
reference in the IHE Integration Statement &ppendixC).

3.3 Cath Scheduled Process Flow

Each process flow is introduced with an overview of theuseat issue addressédlinical

Cont andt o ¢

approach

taken

i HECdnexdbfec hni cal
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Clinical context: This reflects the situation whergoatient is admittetb the facility, and @&ath
procedure i®rdered andgcheduled, similar to a radiology procedure. The main difference is that
cath is inherently multi modality so there needs to be a way for all of the participating modalities
to coordinate and to shapatient and procedure informatioiote that vhile Scheduled

Workflow is the normal or expected situation in radiology, it is currently the exception in
Cardiac Catheterization. The procedure traditionally is rarely ordereds &goitcally preceded

by a Cardiology Consultation that simply arranges for the procedure to be Seealso

Appendix A which discusses the cath procedure and its relationship to the overall episode of
care.

IHE Context: This section describes tifien o r stheldutedvorkflow when all three levels of
control(order, requested procedure, and scheduled/performed procedurénstee)E data

model are fully utilizedo request a procedufer known patients In fact, orders are often not

created for a cardiac catheterizationgedure due to its frequent emergency nature, but this
process flow provides the basis for understanding the specific use cases described in section 3.4.
In fact, this wokflow, plus a patient information reconciliation step, constglcase C1 in

sectin 3.4

For comparisonvith radiology see RADBTF 1:3.3. To facilitate such comparison for those
readers familiar witiRAD-TF, the differences between the radiology Process Flow Diagrams
and those in cardiology are shown in green in the figitete thathe Order Change Flow
(RAD-TF 1:3.3.3) and the Exception Management Workflow (RAP1:3.3.4) may be used as
elaborated there, and are not further described in the Cardiology Technical Framework. The
functionality of those data flows is specified within 8pecific transactions invoked by the
CARD-TF.
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Order Department System Image
ADT Placer Scheduler/ Order Filler Manager
' Register/ E i i
Admit ! ; ;
<—! Patient H ' :
Patient : E
Registration [RAD1} :
> 1 :
! = : i
E Create Order E
E Placer Order Mgun i
! New [RAD-2] !
i e g i
E E Schedule
i i Procedure |
' i ~ i
i ) Procedure :
E E Scheduled [RAQ}D
] ] Ll
E E — Start i
' ' < Proced :
: : rocedure :
~— . Query Modality Worklist [RAD5] [

Figure 3.3-1. Scheduled Workflow: Administrative Process Flow

The following should be noted in relation to the Administrative process flow:

Acquisition

Modality

Select
Patient

dl
|

1 Patient RegistrationThePatient Registratiodata is broadcasb several systems, including
the Order Placer and the Department System Scheduler/Order Filler (DSS/OF).

1 Create Order The Order Placer is the repository for all patient orders.

1 Schedule Procedur&@he D5S/OFassociates the order witime or mordRequestd
Procedures that have to be performed to satisfy the order. Each Requested Procedure
prescribes a number of actions that have to be performed by Acquisition Modalities. Actions

arespecifiedin Scheduled Procedure St S)based on timing ansequencig, and on

modality. Scheduled Procedure Steps are scheduled, i.e., assigned a time slot and performing
resource (modality)and are made available for Modality Worklist Query

91 Start ProcedureThe DSS/OFmay havean optional function to start the Cath R¥dare,
typically to allow the collection of patient data specifically tied to the procedure but outside
the scope of any particular modalifyhi s may

being set inthe associateBPSsThe purpose of this actias to start a procedure from a

norrmodality actor.

resul

t

for

nstan:

1 Query Modality WorklistThe Modality Worklist(MWL) query may be broad (get a list of

scheduled procedures from which one will be selected), or papewtfic (provided with
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sufficient query keys tget back the scheduled procedure for a single patient). The latter case
may be facilitated by entering the Patient ID from admded wristband into the MWL
guery (as ainstitutiond sath labstandardperating procedure).

1 Select Patientin the evehof a single SPS in the MWL response, a modality may optimize
the Select Patient function to select that SPS without further explicit user action.

See Appendix B for further description.

Image
Order Department System Manager/ Acquisition Acquisition
Placer Scheduler/ Order ~ mageArchive/ Modality Modality n
Filler PPS Manager

Schedulg
|:| IFiIIer Order

Modality Procedure Modality Procedure

Updat

Mgmt - Status
Update [RAD3]

Filler Order

Mgmt - Status
Update [RAD3]

—1 Step In Progress 1 Step In Progress:

Step Completed

Modality Imlé'g_esEvidenceStored
[CARD-2] :
Modality Proced ‘

ARD-1 | (CARD-1] ;
— < Query Modality Worklist [RAD5]
L_| Modality Procedure  Modality Procedure Select
i StepInProgress |  Step In Progress Patient
ICARD-1] JCARD-l] !

— Modality Images
. EvidenceStored Perform
CARD-2] Acquisition

Perform
Acquisition

i Modality Proceduré

= —

JRAD-7] Step Completed [I’RAD]
; Storage :| i
11— End — Commitment i
¢ P CARD-3 .
rocedure
i

T
1 —T
1 1 1

Figure 3.3-2. Scheduled Workflow: Procedure Performance Process Flow

The following should be noted in relation to the Procedure Performance process flow:

1 Modality ProcedureStepin ProgressandUpdate Scheduiénitial Procedure scheduling
may be vague (i.e., not exactly specify a time or cath talthe procedure ay be
performed in a lab room different from the one in which it was scheddide DSS/OF has
not started the procedure, upon receipt of first MPPS In Progress for the Cath Lab, which
includes the patient ID/name and the modditgtion AE Title(which allows it to be linked
to a specific cath lab), the DSS/OF updates the Scheduled Procedure Steps for all the
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modalities in that same cath lab to reflect the current active icaséhatfirst MPPS serves
as fAicurrent patient [/ | ab selectionodo).

1 Query Malality Worklist MWL queries from modalities in that cath lab subsequent to the
Update Schedule process may be able to use a broadvgtiesgfficientrequest keyghat
would return in the MWL response only a single SPS for the current patient, allowing
optimization of modality staitip.

1 Perform AcquisitionEach Modality may produce a variety of images and other evidence
(waveforms, analysis reports, etc.) that are stored to the Image Manager/Archive. The Image
Manager/Archive must support all the et typegbeyond just imagesas specified by the
Cardiac Cath Option (see CARDF-2: 4.2.1)

1 Modality ProcedureStepCompleteandEnd ProcedureModality Procedure Ste@omplete
also include#/odality Procedure StepiscontinuedThe simple transmissiaof a Complete
or Discontinued does not indicate that a modality is then available, due testaplti
procedures (diagnostic/interventional) and muoitidality crossdependencies in a procedure
room.lt is a function of the DSS/Ogoutside the scope of thitocument}o determine when
to end the procedure, and decldre modality resources in the room are available for another
procedure.

1 Storage Commitmenthe Image Manager/Archive accepts responsibility for stored images
and evidence, allowing the modglib delete the data from its local storage. The Image
Manager/Archiveshallsupport mobile devices, such as intravascular ultrasound (IVUS) and
intracardiac echocardiography (ICE), that may be intermittently connected to the network
and temporarily unabl® receive Storage Commitment messages.

1 Filler Order Management Status UpdateStatus Update transactions may be sent to the
Order Placer at several points in the workflow, although only the update after the first
Modality Procedure Stejm Progress anthe last ModalityProcedure SteGomplete are
shown.

3.4 Cath Workflow Use Cases

This section describes the specific use cases and process flows defined for the Cath Workflow
Profile.

Clinical Context: Currently, the most common scenario for the performaheecardiac

catheterization is that a consulting cardiologist recommends that the patient undergo a
catheterization, and makes the arrangements by phone for the procedure. This is a simple
logistical arrangement with the cath lab that rarely involviesraal electronic scheduling
activity (this function is served instead by
three paths may be used: the procedure is ordered at theRGadersystem, the procedure is

ordered at the departmental systemthe procedure begins without an order in the cath lab.

Note that in operations typical of current practice in the cath lab, thetieigifiany) interaction
between the department information systems and a hospitdr Placesystem. One of the
goals of IHE is to facilitate better integration between those two worlds, and enableléne
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Placersystem to provide a uniform system of order management for the departieats.
clinical context of the Cath Workflow Profile encourages the evolutimm turrent practice to a
more highly integrated enterprise workflow.

IHE Context: Many of the use cases include the set of transactions necessaryfoo@ost

updating of patient information. In the Radiology Technical Framework, this is specified in a
separate Patient Information Reconciliation Profile, but because the cath workflow needs to deal
with this in a large percentage of cases, patient updating has been included in the basic Cath
Workflow Profile. However, the specific data flows for such rexlation are indicated in the
Process Flow Diagrams in blue.

The use cases parallel those defineth@Radiology Patient Information Reconciliati®mofile
(RAD-TF 1:44). To facilitate comparison for those readers familiar R&D-TF, the

differences between the radiology Process Flow Diagrams and those in cardiology are shown in
green in the figuresf the following subsections

There aresix specific Use Cases defined for Cath Workfl@i through C6, whoseariations
occur based on whether or rawtd where a patient is registered, as well as whether or not and
where an order is placed. These variationdisterlin Table 3.41. Cath use cases C1 through
C6 correspond closely to RADF Patient Information Reconciliatiarse cases 1 through 6.

Additionaluse casg C7: Change Rooms During Procedu8: Cancel Procedurand C9:
PostProcedure Evidence Creati@rgnot shownin the Table

Table 3.4-1. Cath Workflow Cases

Order Order Placed at Order Placed Order Not
Placement Order Placer at Order Filler Placed
Patient
Registration
Patient Registered at ADT Case C1 Case C2 Case C3
Patient Registered in the Not Applicable- Case C4 Case C5
Department (see note) the Order Placer
requires the patient

registration from

the ADT system
Patient Updated Case C6 Case C6 Case C6

Note: Patient is registered in the department either in the DSS/OF system, or manually (temporary
ID assigned on paper and manually entered into the modality).
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Note: The transactions for Modality Image/Evidence Stored| &torage Commitment are not
shown in tke following sulsectiors, and select Order Status Update transactions are not
shown, as they do not impact the process control workflow. Also only selected
transacti ons (i.b. oepresemMiogdnallipleddiffonaNndodalities in the lab
are shown to indicate the muitiodality nature of the Process Flow.

Also note that the Performed Procedure Step Maresgrown on the Process Flow
diagrams is presumed to be grouped with the Image Maf@gée purpse of

presentationin actual implementationsinay be grouped with the Department System
Scheduler/Order Filler with corresponding changes in the flow of PPS related
transactions between the Image Manager and Department System Scheduler/Order Filler.

3.4.1 Case C1: Patient Registered at ADT and Procedure Ordered at the Order
Placer

Clinical Context: This corresponds to the more traditional Radiology Structured Workflow,

where an order is placed in the hospital ordering system for the Cardiac Catheterizaism.
accounts for the special situation where an emergency identifier has been created for the patient
(so that the patient is registered in the ADT and has been assigned a unique identifier). Since the
order is placed before the procedure beginemon identifierscan beusal to enable the

coordinated presentation and electronic distribution of all of the information related to the

cardiac cath.

IHE Context: This caseincludes the full scheduledorkflow when all three levels of control
(order, requsted procedure, and scheduled/performed procedure stepe)HE data model
are fully utilizedto request a procedure (see section 3.3).

The patient may be registered at the ADT system as a known patient with complete
demographics, or with incompleterdegraphics, including the case of a totally unidentified
patient for whom only a Patient l&nd a temporary nanageassigned. To the subsequent
systems in the Cath Workflow, itigelevant to procedure performance whether or not the
completedemographis are known. This case thus includes ldntified and unidentified
patients, registereatthe ADT systemfor whomOrdes are createdt the Order Placeand

whose procedures are scheduled at the Department System Scheduler/Order Filler (DSS/OF).

For unidentified patients th&DT systemis a single point of patient reconciliation in the
enterprise. When the real patient identity is known, the ADT is responsible for reconciliation of
its own recordsas well as informing the Order Placer aM8S/OFabout corresponding

changes. The ADT sends a Patient Update message to both the Order PIBx&8/&¥ The
DSS/OFsends the Patient Update message to the Image Manager.
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Merge [RAD-1, ' o Patient Update/ :
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Figure 3.4-1. Patient Registered at ADT and Ordered at the Order Placer i Case C1

Significant Transactionésee also Section 3:3)

9 To reconcile the patient information, the ADT may register a new patient and merge the
temporary patient with the correct patieamid send both Patient Registrati®AD-1] and
Patient UpdateRAD-12] (Mergg transactionso the Order Placer and DSS/OF

1 If a permanent Patient ID was assigned, then the ADT may only send a Patient Update
[RAD-12] transaction with proper information.

Note that if the Order has been placed, but not scheduled, there will bpoose$o the
Modality Worklist query. In that case, the system will treat this as CasBdligrft Registered
at ADT and Procedure Not Ordejednd the original Order will need to be canceled by a
manual process.

3.4.2 Case C2: Patient Registered at ADT and Procedure Ordered at DSS/OF

Clinical Context: This scenario is closely akin to Casg, howeveranorder is not placed in
the traditional hospital ordering system, but rattiex,procedure informatios enterecat the
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Departmental Systemvhich thersubnits the information to the hospital ordering systdimis
workflow is typical of many institutions, and alleviates the need to have an Pledsrsystem
(HIS) terminal in the department or cath lab.

IHE Context: This case is based on c&3k However, m this situation the order for a procedure
for a registered patieig generated by the Department System Scheduler/Order Filler and
submitted to the Order Placer. Procedures are scheduled normally and acayisiéors use
Modality Worklist.

If the mtient informatiorrequires subsequerdconcilation, the ADT sends the Patient Update
messages to both the Order Placer and Department System Scheduler/Order Filler. The
Department System Scheduler/Order Filler sends the Patient Update message ag¢he Im
Manageras in cas€l.

Registration [RADl]D
] Schedule

Order Department System Image

ADT Placer Scheduler/ Manager/ Acquisition Acquisition
Order Filler PPS Manager Modality Modality n

Register.Doe | ' !

| : |

) ' 1

- ' ' [}

Patient ! N '

1 v [l

i

i

1

'

1

i

i

1
Filler Order —\ Procedure

1

i

i Management

1 4_

! New [RAD-3] Procedure

i Scheduled [RAB

E Start ‘

' ' Procedur ) Query Modality Worklist [RAD5]

i i D Modality Procedure! Modality Procedure

H H — Step In Progress _1{  Step In Progress

i i | JCARD-1] [CARD-1

' ! Updat T

' : Schedul 1 Query Modality Worklist [RAD5] Perform
i i |- H H Acquisition
i b E i ) i Perform

: 1 Filler Order _1 Modality Procedure | Modality Procedure 1 Acquisition

Patient Reconciliation E Mgmt - Status Step Completed 4_‘ Step Completed

K AD-7
1.Doe-> |:|Update [RAD3] éRAD 7] LR 1
J.Smith ; L L]

Patient Update/ |
P! H >

1
Merge [RAD-12] Patient Update/
Merge [RAD12]

Figure 3.4-2. Patient Registered at ADT and Ordered at DSS/OF i Case C2

Significant Transactions:

91 A Filler Order Management (New Order) transactiBAD-3] is sent from Department
System Scheduler/Order Filler to the OrdEcer.
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3.4.3 Case C3: Patient Registered at ADT and Procedure Not Ordered

Clinical Context: This scenarias similar to cas€2, but the procedure information is not

entered at the departmental system (e.g., due to time constr@nts)f the prticipating

modalities will therefore need to initiate the process of crealiaggommon procedure

identifiers The identifiersaarecreatecht the departmental systdrased on an action taken by

the first modality tostart the procedure (typically the hettypamicssydem);they arethen

available for subsequent modalities to sharee amount ofdetailin the procedure information

will be limited to what is provided by the first modality, e.g., if it does not provide a coded
procedure type, it will necessarilyappeas a fgener i dtisdesitatble whenevere d u r
possible to use cas&l or caseC2 process flows.

IHE Context: As in case£1 andC2, this uses a permanent Patient ID generated by the ADT
for a registered patient (identified, or unidentifiedjowever, no order entry or scheduling takes
place befor@anAcquisition Modalitybeginsperforming the procedurél he permanent Patient

ID is entered at the Acquisition Modality (typically, fronpatient wristband; a barcode reader
may minimize the occurrermf data entry erroys

This case differs from the corresponding Radiology use case. Because the cath procedure is
inherently multimodality, t is essential for all devices to use a common set of identifiers for the
patient and study. Therefore, up@teiving the first Modality’rocedure Stem Progress, the
DSS/OF will automatically create a Requested Procedure for the cath exam, and its associated
Scheduled Procedure Steps for all moaditn the same cath lab (room), utilizing the Study

UID provided by the first ModalityProcedure Stefm Progress. The other modalities in that lab
can then obtain coordinated identifiers using the Query Modality Worklist transaction.

See Appendix B for further details.

When the Requested Procedure is automaicaflated,ie DSS/OFgenerates and submits an
order to the Order Placeas in cas€2, using a generic cardiac cath procedure cadd,then
sends a Procedure Scheduled to the Image Manager.

Notes. 1.The difference from the Radiology TF is that theS)SF creation of a Requested
Procedure occurs upon the MPPS In ProgresSREATE) message, not the MPPS
Completed message; this allows mufibdality synchronization to the same Requested
Procedure.

2. Also, the DSS/OF does not wait for the Order Pléceeturn a response with an Order
Placer Number before creating the Requested Procedure, as this may delay expeditious
creation of SPSs to enable tirogtical multi-modality startup in the cath lab.

If the patient information requires subsequent rediaicin, the ADT sends the Patient Update
messages to both the Order Placer and Department System Scheduler/Order Filler. The
Department System Scheduler/Order Filler sends the Patient Update message to the Image
Manager as in casel.
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Figure 3.4-3. Patient Registered at ADT and Procedure Not Ordered i Case C3

Significant Transactions:
T From the fi

andC2 is that the MWL query (not shown) will not return a responséhfacurrent patient.

rst

acquisition

modal i ty®&k

An unscheduled Performed Procedure Step will need to be created.
1 On receiving a Modality Procedure Steppimgress CARD-1], the Department System

Scheduler/Order Filler recognizes it as an unscheduledmaisean match the Patient 1D t

ADT information previously received

1 Using the information from the MPPS transaction, which includes the patient ID and the
modality stationAE Title, the DSS/® creates a new Requested Procedure, and also creates
Scheduled Procedure Steps for all thedalities in that same cath lab to reflect the current
active case. Note that since the patient is registered, the DSS/OF will have received the
demographics associated with the patient ID.

1 The Department System Scheduler/Order Filler sends a Filler Mategement (New

Order) transactionrHAD-3] to the Order Placethen a-iller Order Management (Status
Update) indicating the #progress stateand sends a Procedure Scheduled transa&idb{

4] to the Image Manager.

1 Subsequentlodality Worklistquerie RAD-5] from equipment in this cath lab will receive
the appropriate scheduled procedure steps including the necessary patient/study identifiers.

per s
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3.4.4 Case C4: Patient Registered at DSS/OF and Procedure Ordered

Clinical Context: This is a variation of Cage2 where the order is being placed in the
department Thisaccommodates the emergency caken there is not enough time to register
the patient in the hospital system, or the event that the ADT system is unavailable (e.g., after
hours).In this scenario, heever, the patient identifier is not available from hlespitalADT. A
temporarypatientidentifier is created at theiepartmentevel, and the proceduneformationcan
beenteed. TheOrderPlacersystem cannot be notified yet (while thatientID is still
temporary). At somelater time, the registration will occur at the ADT system, at which time the
reconciliation with the temporapatientlD can happeiimanually at the department system)
TheOrderPlacersystem can then also be notified.

IHE Context: In this case, no valid Patient ID is available to the Department System
Scheduler/Order Fillerom the ADT systemThe DSS/OFRassigns a temporary Patient ID and a
temporary name and schedules the required procetheescheduled procedure witheth
temporary Patient ID is conveyed to the Image Manager.

Note: The Department System Scheduler/Order Filler must ensure that the assigned temporary
Patient ID is unique within its scope.

However, unlike cas€2, the DSS/OF does not send the Filler OMdanagement (New Order)
transaction to the Order Placer when the Requested Procedure is created, since the temporary
Patient ID is out of the ADT domain scope of the Order Placer. SimitaHRiller Order

Management Status Update transacti@inot senbased orthe firstMPPS In Progress.

Procedure performance at the modalities proceeds as normal based on Modality Worklist.

When patient information becomes known, the ADT system sends new patient information to
both the Order Placer and the Departmenst&y Scheduler/Order Filler. The Department

System Scheduler/Order Filler (typically using a manual process) reconciles received patient
information with that associated with the temporary Patient ID and merges the permanent patient
record with its own teporary one and sends a Patient Update transaction to the Image Manager.
At the same time, the Department System Scheduler/Order Filler generates and submits an order
to the Order Placer using the permanent Patiemabfies the Order Placer that theder is
completedand updates the Image Manager with the Order Placer Number for the order.
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Figure 3.4-4. Patient Registered at DSS/OF and Procedure Ordered i Case C4

Significant Transactions:

1 Patient information is reconciled internally by the Depant System Scheduler/Order Filler
using the Patient Registration from ADT.

1 The Department System Scheduler/Order Filler sends the Patient URA&XelP], and
Procedure Updatdr]AD-13] transactions to the Image Manager.

1 The Department System Scheduler/@rHiller sends the Filler Order Management (New
Orderand Status Updaféransactioa [RAD-3] to the Order Placer.

3.4.5 Case C5: Patient Not Registered

Clinical Context: This is a combination of Cas€8 andC4 (above). In this casthe paient

has not been registered in the ADT systardthere is no order placed ahead of timeither

the OrderPlacersystem or the departmental systeihis can occur in an emergency situation

where there is either rEatientinformation available or thie is not enough time available to

create it. It might also occur in the less emergent setting where the ADT or other key component
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of the HIS is unavailable. All of the activities of Ca§&&sandC4 need to take place. A
temporarypatientID assigredby thedepartment is entered at thest modality tostart the
procedurethat modality forwards the patient and procedure information to the departmental
system for sharing with the other modaliti&his procedure informationannot be sent yet to
the OrderPlacersystem.When a valid identifier is available from the ADT, tthepartmental
systemcan complete the processretonciling the patient IDs ambtifying theOrderPlacer
system

IHE Context: In this case, no valid Patient ID is available toEepartment System

Scheduler/Order Fillerom the ADT systemand noordering orscheduling is done before the
procedure is performed. A temporary ID and name are entered at the M@uatlifnom a

patient wristband, since that would be a valid ADT sysRatient ID, and is covered in case

C3). The Patient ID and name are selected according to the locally defined rules; for example,
selected from the pripatifemtednaopme@d pdi MPatTRra
temporary Patient ID shall guantee its uniqueness within the scope of Department System
Scheduler/Order Filler.

As incaseC3, it is essential for all devices to use a common set of identifiers for the patient and
study. Therefore, upon receiving the first ModaRtypcedure Stefm Progress, the DSS/OF will
automatically create a Requested Procedure for the cath exam, and its associated Scheduled
Procedure Steps for all modalities in the same cath lab (room), utilizing the Study UID provided
by the first ModalityProcedure Stem Progress. The other modalities in that lab can then obtain
coordinated identifiers using the Query Modality Worklist transaction.

Note: See note otime delay between thdodality Procedure Stelm Progressransactiorfrom
the first modality and the auéability of SPSs in the Modality Worklish Appendix B

The DSS/OF sends a Procedure Scheduled message to the Image Mdoagaer, as in case

C4, the DSS/OF does not send the Filler Order Management (New Order) transaction to the
Order Placer wherhe Requested Procedure is created, since the temporary Patient ID is out of
the ADT domain scope of the Order Placer.

Note: The difference from the Radiology TF is that the DSS/OF creation of a Requested Procedure
occursautomaticallyjuponreceipt ofthe MPPS In Progress SREATE) message, nafter
manual reconciliation followinghe MPPS Completed message; this allows rmodidality
synchronization to the same Requested Proce8inmee the Requested Procedure and
(temporary) Patient identifiers are knovthe Image Manager can be notified of a Procedure
Scheduled.

When patient information becomes known, the ADT system sends new patient information to
both the Order Placer and the Department System Scheduler/Order Filler. AsQd cinse
Department Sstem Scheduler/Order Filler (typically using a manual process) reconciles

received patient information with that associated with the temporary Patient ID and merges the
permanent patient record with its own temporary one and sends a Patient Updatednaiosact

the Image Manager. At the same time, the Department System Scheduler/Order Filler generates
and submits an order to the Order Placer using the permanent PatieotifiBs the Order
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Placer that the order is completadd updates the Image Managéth the Order Placer
Number for the order.

Order Department System Image

ADT Placer Scheduler/ Manager/ Acquisition Acquisition
Order Filler PPS Manager Modality Modality n
! Modality Procedure;  Modality Procedure |
1 Stepln Progress Stepln Progress EnterJ.Doe !
[CARD-1] | JCARD-1] ¢— Temp Patien{ ID
< 1
Autocreate] i Perform
Procedure Procedure ' Acquisition

Scheduled [RAD4

e

Query Modality Worklist [RAD5]

< 1 1
—_ Modality Procedurei Modality Procedure E Perfo_rn_1‘
Step Completed Step Completed Acquisition
Register.Smith _'_JED'H——DJRADJ] D
:l E Patient

Patient Reconciliation i

Registration [RABT* J.Doe-> J.Smith
Patient Update/, i
Filler Order Merge [RAD2_1|2
Management

_ New [RAD-3] Procedure T

< Update [RAD13]™
Filler Order
B

Mgmt - Status
Update [RAD3]

Y

_{—]___

Figure 3.4-5. Patient Not Registered i Case C5

Significant Transactions:

T From the first acquisition modality@ss per s
that the MWL query (not shown) will nogturn a response for the current patient, and there
is no ADT systermissued Patient ID. An unscheduled Performed Procedure Step will need to
be created with a locally created Patient ID.

1 On receiving aodality Procedure Step {RrogressCARD-1] transation, the Department
System Scheduler/Order Filler recognizes it as an unschedulecoese contrast to case
C3, cannot match the Patient ID to ADT information previously received

1 Using the information from the MPPS transaction, which includes thpdeary patient 1D
and the modality station name, the DSS/Order Filler creates a new Requested Procedure, and
also creates Scheduled Procedure Steps for all the modalities in that same cath lab to reflect
the current active cask.sends a Procedure Scletl [RAD-4] to the Image Manager.

1 Patient information is reconciled internally by the Department System Scheduler/Order Filler
using the Patient Registration from the ADT.
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1 The Department System Scheduler/Order Filler sends a Patient Welate transaotin
[RAD-12] to the Image Manager.

1 The Department System Scheduler/Order Filler sends Filler Order Management (New Order
and Status Updatéransactios [RAD-3] to the Order Placer.

1 Using the information from the placed order, the Department System Sath@dude Filler
sends a Procedulépdate[RAD-13] transaction to the Image Manager containing the new
official Order Placer number.

3.4.6 Case C6: Patient Updated During Procedure

Clinical Context: An unidentified patient may be registered at the ADT system emdjht into

the cath lalwith temporary patient demographicg/hile the procedure is in progress, the ADT
system is able to obtain the correct patagrnographicsand sends an update message. In this
situation, some of the information may be obtainé&t the original (temporary) patient
demographics, and some with the revised demographics. This case identifies how reconciliation
occurs.

IHE Context: Updates may need to occur after the initial Patient Registration and Order
Placement has occurred. & Modality may have requested information from the Department
System Scheduler before the update has occurred and continue to send the images with the
original Patient Registration and Order information. The Image Manager will need te tgdat
patient hformationin itemsstored inthe Image Archiveas well as items that it may continue to
receive from the modalities
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Figure 3.4-6. Patient Updated during procedure i Case C6

Significant Transactions:

1 The Modality may continue to send information udimg original patient information even
after the patient update has occurred.

1 The Image Manager must contineaeconcie Patient Information even after the Patient
Update transaction has been completed.

Only partial transactions are shown. Other trainsas are performed according to tier
profile use caseequirements.

3.4.7 Case C7: Change Rooms During Procedure

Clinical Context: It is not uncommon in the cath environment that it becomes necessary to
change the room in which the procedure is takingeldhis may happen when a diagnostic case
turns into an interventional case, and the patient is moved to a room that is better suited to
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performing interventions. It may also be required when there is an equipment failure in the
middle of a procedure, drthe patient must be moved to a working room to complete the study.

Note: Thereis apart of theclinical workflow where a patient is moved from the procedure room to

a Aholding areao, but informatiiostllbdimgy pi cal |
monitored and recordedihis is outside the scope of the current IHE Cardiology Technical
Framework.

IHE Context: This case describes the process flow for halting a procedure in one room, with
one set of modality equipment, and resuming @notheroom with different equipment. For
continuity of clinical data, it is critical that this be treated as a single Requested Prpcedute
uses the same Study Instance UID

The basic process is that each modality in the first room will issue a Moeedicedure Step
Completedor Discontinued.The DSS/ORhrough itsschedulingunctiorality canreassign the
Requestedrocedure to a new room, which will creath&duledProcedureSteps for the
modalitiesin thenew room those modalities can then ragtthe procedure using the Modality
Worklist information In the event that the DSS/OF does not reschedule the Requested
Procedure to the new location, the modalities in the new room need to issue a broad Modality
Worklist query(not constrained to itsnmn AE Title) to obtain the Scheduled Procedure Step for
the original room; they can then appendeadality Performed Procedure Step to that Scheduled
Step.

Note that the absence of Modality Procedure Step Completed or Discontinued does not impact
the abilty to continue in a new roonthe Modality Procedure Step Completed or Discontinued
from the modalities in the first room may be sent at any time, but are required from each
modality to complete its Modality Procedure Step in Progress.

Note hat there is no comparable case covered in the Radiology Technical Framework.
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Figure 3.4-7. Change Rooms During Procedure i Case C7

Only partial transactions are shown. Other transactions are performed according to the other
profile use case requiremts, in particular, Modality Images/Evidence Stored and Storage
Commitment

3.4.8 Case C8: Cancel Procedure

Clinical Context: When a cath procedure is cancelled, it is important for the information
systems tdeep track of the cancellation to be able to radpo queries that the cath lab
personnel will continue to receive regarding that patient.

IHE Context: This case describes the process flowctmmceing acathprocedureorior to its
start.The procedure is ordered either by the ORlacersystem, or  theDSS/OF, as shown in
Figure 3.48. TheDSS/OF assigns thHeequested Proceduli®@ and Study Instance UID,
schedules the procedure, and notifiesltheage Manger

If the procedure is cancelled in the department, the DS8¢Bfes theOrderPlacersystem and

the Image Manger. All three systerl3SS/OF, OrdePlacer andimage Manger may
maintaininformation about the cancelled Order and Requested Procedure for an implementation
or institutionallydetermined length of time.
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Figure 3.4-8. Cancel Procedure i Case C8

3.4.9 Case C9: Post-procedure evidence creation

Clinical Context: After a cath procedure is performed, the imaging and other procedure data is
often analyzed using specialized software. This analysis provides quantitative measurements of
the coronary arteries and/or ventricles, coronary tree and intervention documentation, and
potentially additional derived images highlighting the findings. This does not include the use of
a core lab for clinical trial or outcomes analysis, where the esédproduced is not returned to

the clinical environment.

IHE Context: This case describes the process flow for{postedure analysis of the cath

imaging data (angiographic or ultrasound). The analysis is performed at a station that groups the
Image Disjay and Evidence Creator actors, as shown in Figur8.3[ie analysis station

(Image Display actor) retrieves the images to be analyzed from the Image Manger/Image
Archive. The actors participate in both the Cath Profile and the Evidence Documents Profil

When the analysis is performed, the station (Evidence Creator actor) notifies the Image
Manger/Image Archive and the Department System Scheduler/Order Filler of the activity
through the Modality Performed Procedure Step In Progress and Complete iivasstice
Evidence Creator stores any measurements or derived images to the Image Manager/Image
Archive, and commits them using the Storage Commitment transaction.
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Another Image Display actor may query the Image Manager for evidence documents. For
documets stored as DICOM SR objects, the QuUewdencetransaction allows the Image
Display to request, and the Image Manager to provide, the document titles, status, and other
attributes. The Image Displayay retrieve and display the evidence documents.
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Figure 3.4-9. Post-procedure evidence creation i Case C9

Notes: 1. While the Evidence Creator may not be a modality, it can still use the MPPS transactions
indicating an appended procedure step for the modality of the images. The Evidence Creator
may use th referenced Scheduled Procedure Step information in the analyzed images as the
referenced SPS for the evidence documents created. This keeps the workflow consistent with
the case of analysis performed on the original acquisition modality.

2. This profiledoes not specify the workflow transactiontrigger that causes the analysis
station to perform its work. The workflow may be managed using thePPosessing
Workflow (PWF) Profile (see RAEF 1:12). The IHE Cardiology Technical Committee
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has not evalated the appropriateness of the PWF Profile for the Cardiology domain, but this
may be the subject of a future recommendation.

3. Support for the Quergvidencetransaction is part of the Evidence Documents Profile. If
either actor does not support ltetimage Display will only be able to present to the user a

list of SR Documents differentiated by document instance number and date/time as provided
in the Query Images transaction. In this event, the Image Display may achieve the same
effect as the QugrEvidencetransaction by retrieving all the SR documents and extracting
from them the relevant attributes for display in the query user interface.

3.4.10 Case C10: EP Ablation / Implantation Lab

Clinical Context: The Cardiac Cath workflow is also applicaldelie multimodality
electrophysiology laboratory. Programmers for implantable devices and-gevieeated data
will be addressed in a separate profile.

In electrophysiology laboratory ablation procedures, specialized catheters are placed into the
heartto identify and eliminate sources for arrhythmia. The EP lab is also used to implant and
adjust cardiac rhythm control devices (pacemakers, cardiovtirillators, and cardiac
resynchronization therapy devices).

The EP lab is a mulinodality mix ofmany types of equipment from many different
manufacturers; as many as eight systems from different manufacturers may typically participate
in a procedure. In current practice, these systems are unconnected islands, each managing its
piece of the patientioical record. Integration of this data would result in increases in efficiency
and a reduction of medical errors.

Increases in efficiency are especially critical due to the rapidly increasing demand for EP
procedures and devices, and the limited abdity of trained clinical professionals in the field.

For an ablation procedure, the patient is brought to the electrophysiology laboratory and the
patientds demographic data is separately ent
system, thentracardiac echocardiographic system, and any specialized mapping systems that

will be required for the procedure. Data from the medical record such as allergies and laboratory
values are frequently reentered into the procedural record to documehethdbrmation has

been fireviewed. 0O

A wide array of specialized equipment is used during an ablation procedure; data is acquired
from each of these systems independently without any time synchronization, and any
documentation of simultaneous acquisitiédrindormation from various pieces of equipment

must be entered manually in the procedural record. During the procedure, review of data must
be evaluated on each individual piece of equipment. For example, if an important event occurred
at time X:XX, daa from the recording equipment, imaging equipment, and mapping equipment
must be queued for display separately to X:XX and reviewed sequentially. Finally, raw data

from each system is stored in a variety of formats (optical disc, hard drive, tape)raddchsiar

the electrophysiology laboratory. However, a summary of discrete data from the procedure
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(usually paper) is kept in a separate document in the hospital and is often not part of the medical
record.

To summarize, for the simplest electrophysiatéaplation studies, current hospital information
systems will typically generate a paper copy of the dictated report, a paper copy of important
hemodynamic or electrophysiologic data, an optical disc of electrophysiologic data, a disc of
fluoroscopic dataand a disc of echocardiographic imaging data.

IHE Context: For the initial implementation of the EP workflow, the CATH profile includes

this special use case to address the workflow in the EP Lab. Given the similarities between the
CATH and EP workflowsthe process flow diagrams for use case<C8Xefined for CATH are

also applicable to EP. The emergency use cases C3 and C5 however, are highly unusual in the
EP workflow.

The following systems are typical Acquisition Modality Actors for this use case:
EP recording system

EP logging system

Mapping system

X-ray angiography/fluoroscopy

Intracardiac echo

There are other modalities that may be involved during the EP procedure that will be equally
applicable to this workflow.

= =4 =4 4 A -2

It should be noted that the Bdb acquisition devices are managed by separate Scheduled
Procedure Steps within the process flows described in cas€9 CThese SPSs provide patient
demographics and eliminate multiple entry of patient data. All acquired data is consistently time
stanped (in accordance with the Consistent Time profile) and stored in the Image
Manager/Image Archive for review on muitiodality Image Display actors. A procedure log
containing a summary of events and key measurements may be included in the study data set
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4 Echocardiography Workflow (ECHO)

The Echocardiographorkflow Integration Profiledescribes the workflow associated with

digital echocardiographyspecifically that ofransthoracic echo (TTE), transesophageal echo
(TEE), and stress echds does th&€Cath WorkflowlIntegration Profilethis profile deals with

patient identifiers, orders, scheduling, status reporting, +staltje exams (especially stress

echo), and data storage. It also specifically addresses the issues of acquisition modality devices
that are only intermittently connected to the netwstlch as portable echo machiresd
addresseschaspecific dataequirements.

The Echo workflow igocused orthe imagingacquisition process, and imatpased
measurements made either on the modalityn an indpendent workstatiaritems not included
would be nursing notes, drug administration documentation,Téte. TEE TTE, and stress echo
workflows are treated identically féine purposes of workflow control

Intravascular ultrasound (IVUS) anttracardiac echocardiography (ICE) are used in cardiac
catheterization procedures, and are supported as modalities in the Cath Workflow, and not in the
Echo Workflow.

Note that there is no DICOM standard feD4ultrasound, so that is not addressed is gofile.

This profile has much in common with the IHE Radiology Schedwledkflow, Patient

Information Reconciliation, and Evidence Docunsdntegration Profils. SeeRad TF-1: 3.4

for the integrated workflowlata model adopted by the IHE Technicalnkesvork for HL7

messages and DICOM information objects. This data model offers three major levels of control
for workflow:

1 Order: A request for a Departmental Service

1 Requested ProcedureUnit of workresulting in oner morerepors with associated
codified, billable acts.

1 Scheduled and Performed Procedure Stefgthe smallest unit of work in the workflow that
is scheduled (work to do) or performed (work done).

A clear understanding of the workfladata model is essential to interpreting the Echo Workflow
Integration Profile.
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4.1 Actors/Transactions

Figure 4.11 diagrams the actors involved with this profile and the transactions between actors.
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Patient Update [RAEL2] ® ®Pt. Registration [RABL]
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Figure 4.1-1. Echocardiography Workflow Diagram

Table 4.11 lists the transactions for each actor directly imgdlin the Echcardiography

Workflow Integration Profile. In order to claim support of this Integration Profile, an

i mpl ementation must perform the required tra
are optional. A complete list of options dedd by this Integration Profile that implementations

may choose to support is listed in Section 4.2.

Table 4.1-1. Echocardiography Workflow - Actors and Transactions

Actors Transactions Optionality Section
ADT Patient Patient RegistratiofRAD-1] R RAD-TF 2: 4.1
Registration Patient UpdateRAD-12] R RAD-TF 2: 4.12
Order Placer Patient RegistratiorAD-1] R RAD-TF 2: 4.1

Patient UpdateRAD-12] R RAD-TF 2: 4.12
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Actors Transactions Optionality Section
Placer Order ManagemeriRAD-2] R RAD-TF 2: 4.2
Filler Order ManagemenRAD-3] R RAD-TF 2: 4.3
Department System| Patient RegistratiorJAD-1] R RAD-TF 2: 4.1
g‘ﬁgg?‘;‘iﬁgr Patient UpdateRAD-12] R RAD-TF 2: 4.12
Placer Order ManagemerRAD-2] R RAD-TF 2: 4.2
Filler Order ManagemenRAD-3] R RAD-TF 2: 4.3
Procedue ScheduledRAD-4] R RAD-TF 2: 4.4
Query Modality Worklist RAD-5] R RAD-TF 2: 4.5
Modality Procedure Step In ProgreSARD-1] R CARD-TF 2: 4.1
Modality Procedure Step CompletdiAD-7] R RAD-TF 2: 4.7
Procedure Updated [RAD3] R RAD-TF 2: 4.13
Instance Availability Notification [RABP49] (0] RAD-TF 3: 4.49
Acquisition Query Modality Worklist [RAD5] R RAD-TF 2: 4.5
Modality Modality Procedure Step In Progress [CARD R CARD-TF 2: 4.1
Modality Procedure Step Completed [RAD R RAD-TF 2: 47
Modality Images/Evidence Stored [CARD) R CARD-TF 2: 4.2
Storage Commitment [CARD] R CARD-TF 2: 4.3
Image Manager/ Procedure Scheduled [RAD R RAD-TF 2: 4.4
Image Archive Modality Procedure Step In Progress [CARD R CARD-TF 2: 4.1
Modality Procedure Step Completed [RAD R RAD-TF 2: 4.7
Modality Images/Evidence Stored [CARD) R CARD-TF 2: 4.2
Storage Commitment [CARB] R CARD-TF 2: 4.3
Patient Update [RAEL2] R RAD-TF 2: 4.12
Procedure Updated [RAD3] R RAD-TF 2: 4.13
Querylmages [RAD14] R RAD-TF 2: 4.14
Retrieve Imagg&videnceg CARD-4] R CARD-TF 2: 4.4
Instance Availability Notification [RAP49] (0] RAD-TF 3: 4.49
Performed Modality Procedure Step In Progress [CARD R CARD-TF 2: 4.1
I\P/Ig)r(\::;i:rre Step Modality Procedure Step Completed [RAD R RAD-TF 2: 4.7
Image Display Query Images [RABL4] R RAD-TF 2: 4.14
Retrieve Imageg&videncg CARD-4] R CARD-TF 2: 4.4
Evidence Creator Modality Procedure Step In Progress [CARD R CARD-TF 2: 4.1
Modality Procedue Step Completed [RAD] R RAD-TF 2: 4.7
Modality Images/Evidence Stored [CARD) R CARD-TF 2: 4.2
Storage Commitment [CARD] R CARD-TF 2: 4.3

Refer to Table A for other profiles that may be prequisites for this profile.
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4.2 Echocardiography Workflow Integration Profile Options

Many Actorshave Options defined in order to accommodate variations in use across domains or
implementationsOptions that may be selected for this Integration Profile are listed in the table
4.2-1 along with the Actors to wbih they apply.Certain of these Options are required for
implementation by actors in this Profile (although they may be truly optional in other Profiles).

Table 4.2-1: Echocardiography Workflow - Actors and Options

Actor Option Name Optionality | Vol & Section

ADT Patient Registration | No options defined - -

Order Placer No options defined - -

Department System PPS Exception Management (0] RAD-TF 2: 4.7

Scheduler/Order Filler Availability of PPSReferenced Instances (0] RAD-TF 3: 4.49

Acquisition Modality Patient Based Worklist Query (0] RAD-TF 2: 4.5
Broad Worklist Query R RAD-TF 2: 4.5
Stress Echo O CARD-TF 2: 4.2
PPS Exception Management (0] RAD-TF 2: 4.7

Image Manager/ Image PPS Exception Management (0] RAD-TF 2: 4.7

Archive Echocardiography R CARD-TF 2: 4.2
Intermittently Connected Modality R CARD-TF 2: 4.3
Availability of PPSReferenced Instances (0] RAD-TF 3: 4.49

Image Display Stress Echo R CARD-TF 2: 4.4

Performed Procedure Stef No options defined - -

Manager

Evidence Creator No optionsdefined - -

The Acquisition Modality and Image Manager/ Image Archive will likely support a variety of
DICOM SOP Classes. It is expected that this level of optionality will be documented by a
reference in the IHE Integration Statement &ppendixC).

4.3 Echocardiography Workflow Process Flow

The process and information flow for echocardiography procedures generally follows the same
flow as the Cath Workflow Profilésee sections 3.3 and 3.4)he specialisecases for the Echo
Workflow Profile are descrixd here.

Clinical Context: Three variations of echocardiography are considered in this version of the
IHE Cardiology Technical Framework:

1. Transthoracic Echocardiography (TTE): In the United States, TTE images are usually
acquired by sonographersdareviewed offline by cardiologists (this model varies in other
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countries). The studies may be performed on patients who are brought to the Echocardiography
Department, or on patients in their hospital beds using a mdb#ésound machinecéri).

Studes are frequently requestégerbally) but notelectronicallyordered by the timthe

sonographer gets to the bedsidR¥ocedures on unregistered patients may be required in
emergency situations.

2. Transesophageal Echocardiography (TEE)Cardiologsts perform transesophageal
echoes (TEE), as it involves sedating the patient and passing the echo probe down the
esophagusilt is less likely that the procedure would be performed on an emergency basis on
unregistered patientbut this may occurResarrcemanagement is more extensive than a simple
imaging study, and includes staff, room, and equipment. Evidence gathered during a TEE
includes information about the procedure, and not just the echocardiographic images.

3. Stress Echoc@t deée o9 rmasgstudyads)eiformed to observe the effect

of stress (exercise or pharmacologic challenge) on the performance of the heart fituscle.

studies are generally scheduled, and unlikely to be performed on an emergencylmsis.

evidence gdttered for stress echocardiograms includes information about the stress used on the
patient (exercise or pharmacologic), and inf
(blood pressure, heart rate, symptoms, ECG changes, lgi®)TEE, resoure management is

more extensive than for simple imaging.

In all of these scenarios, the carts (especially the mobile ones) may be disconnected from the
networkfor significant periods of time

There are six specific Use Cases defined for Echo Workfldwe variations occur based on
whether or not and where a patient is registeasdvell as whether or not and where an order is
placed. These variations distedin Table 4.31. The last use caskg: Stress Echo, is not
shownin the Table

Table 4.3-1. Echo Workflow Cases

Order Order Placed Order Placed Order Not Placed,
Placement and Scheduled and Scheduled, Not Scheduled
Patient (see note) but schedule not
Registration obtained by
Modality
Patient Registered at Case E1 Case E3(mobile) Case E4(mobile)

ADT

Case E2(mobile)

Patient Unregistered

Not Applicable- the
Order Placer/Order
Filler requires patient
registration

Not Applicable- the
Order Placer/Order
Filler requires patient
registration

Case E5(mobile)

Patient Updated

Case E1

CaseE1l

Case E1

Note Order Placement may be done in the ORlacerSystem or the DSS/Order Filler (using the

Order Filler Management transaction)
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4.3.1 Case E1: Patient Registered at ADT and Procedure Ordered

Clinical Context: This corresponds to the more trizaial RadiologyScheduledVorkflow,

where an order is placed in the Orédgicersystemor in the department systefor a given echo
procedure. It also accounts for the special situation where an emergency identifier has been
created for the patient (¢bat the patient is registered in the ADT and has been assigned a
unique identifier).

IHE Context: This case includes the full scheduiedrkflow when all three levels of control
(order, requested procedure, and scheduled/performed procedurénstiepH)E data model
are fully utilizedto request a procedure (see section 3.3).

The patient may be registered at the ADT system as a known patient with complete
demographics, or with incomplete demographics, including the case of a totally unidentified
patient for whom only a Patient ID and a temporary name are assigned. To the subsequent
systems in the Echo Workflow, it is irrelevant to procedure performance whether or not the
completedemographics are known. This case thus includes both identified atehtifined

patients, registered at the ABYstem, for whom Orders are created at the Order Rlacer
Department System Scheduler/Order Fjltard whose procedures are scheduled at the DSS/OF.

The Scheduled Procedure Stegreobtained by the modality tbugh Query Modality Worklist,
the acquisition is performed and statused through Modality Performed Procedure Step.

For unidentified patients the ADT system is a single point of patient reconciliation in the
enterprise. When the real patient identity iswnpthe ADT is responsible for reconciliation of

its own records, as well as informing the Order Placer and DSS/OF about corresponding
changes. The ADT sends a Patient Update message to both the Order Placer and DSS/OF. The
DSS/OF sends the Patient Updatessage to the Image Manager.
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Department System Image
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! other methods ! !
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1 Patient Reconciliation} Filler Order L. Step Completed ’—L Step Completed
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Merge [RADL2] P | Patient Update/

Merge [RAD12] 'E

Figure 4.3-1. Patient Registered at ADT and Procedure Ordered i Cases E1/E2

S |_____|

Significant Transactions:

1 Patient RegistrationThe Patient Registration data is broadcast to several systems, including
the Order Placer and theepartment System Scheduler/Order Filler (DSS/OF).

1 Create Order The Order Placer is the enterprise repository for all patient orders.

1 Schedule Procedur&@he DSS/OF associates the order with one or more Requested
Procedures that have to be performed tsfyathe order. Each Requested Procedure
prescribes a number of actions that have to be performed by Acquisition Modalities. Actions
are specified in Scheduled Procedure Steps (SPS) based on timing and sequencing, and on
modality. Scheduled Procedure Steps scheduled, i.e., assigned a time slot and performing
resource (modality), and are made available for Modality Worklist Query.
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1 Query Modality WorklistThe Modality Worklist (MWL) query may be broad (get a list of
scheduled procedures from which ond & selected), or patiespecific (provided with
sufficient query keys to get back the scheduled procedure for a single patient).

1 Perform AcquisitionThe Modality may produce a variety of images and other evidence
(analysis reports, etc.) that atered to the Image Manager/Archive. The Image
Manager/Archive must support all these object types beyond just images.

1 Modality ProcedureStepComplete Modality Procedure Ste@omplete also includes
Modality Procedure Stepiscontinued.

1 Storage Commitnme: The Image Manager/Archive accepts responsibility for stored images
and evidence, allowing the modality to delete the data from its local storage.

1 Filler Order Management Status UpdateStatus Update transactions may be sent to the
Order Placer at seral points in the workflowspecifically after the first ModalitiProcedure
Stepin Progress, and after completion of the procedure (e.g., when the report is.signed)

1 Patient ReconciliationTo reconcile the patient informatidar an unidentified patignthe
ADT may register a new patient and merge the temporary patient with the correct patient,
and send both Patient Registrati®AD-1] and Patient Updatelerge[RAD-12]
transactions to the Order Placer and DSSIO& permanent Patient ID wastially
assigned, then the ADT may only send a Patient Up&a#&®{12] transaction with proper
information.

4.3.2 Case E2: Intermittently Connected Modality

Clinical Context: This use caseoversa mobile workflow typical of TTE and TEEn which
theacquisition nodality is only intermittently connected to the network, and hence to the other
actors in the workflow. Connectivity will typically be established at the beginning and end of a
shift. For the purpose of this use case, the period etanonectivity boundg by periods of

connectivity constitutes a fishifto, regardl e
hours, or sever al days). Alntermittently con
turned off.

IHE Context: The Process Flow Digamfor this case is identical to Case E1, although the
timing of the transactions may be significantly differgittthe beginning of a shifthe Query
Modality Worklisttransactiorwill retrievethe list of procedurstefs scheduled for the shift.
Onee retrieved, the sonographer wdke the modalitynobile and perform the procedwstes
listed in the worklist.

Whendisconnected from the networthe Modality Procedure Step In Prograssl Modality
Procedure Step Completgdnsactions cannot be semt the end of the shifvhen the machine
is connected back to the netwptke modality will send th®IPPS messagdor the activity of
the shift. Similarly, the modality will send the Modality Images/Evidence Stomedactions for
the acquisitionsfahe shift, and th&torage Commitmemequest transactions for those
acquisitions. The delay in sending these transactions isstamsvith the normal operations of
the DSS/Order Filler aniinage ManagéArchive under the IHE scheduled workflow presl
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During the time that the modality is mobile, theage Managewill not be able to sen8torage
CommitmentesponseN-Event Repojtmessage An Intermittently Connected Modality
option is specified for thenage Managemunder which thémage Managemust queud-Event
Reportmessageif the modality is not connected. The modality opening an Association
(message channel) to the Image Manager shall serve as a triggerlifoagiegeManageto open
a separate Association to the Modality to send theeplid-Event Repormessage This option
is required for the Echo Workflow Profile.

See Figure 4:3 for the Process Flow Diagram.

Significant Transactions:

1 Though theModality Procedure Step In Progre€ARD-1] will be sent, it is likely to be
sent immediately preceding the Modality Procedure Step CompRA®7]

1 The Image Manager/Archive must support intermittently connected devices that may be
temporarily unable toeceive Storage Commitmer@ARD-3] messages.

4.3.3 Case E3: Intermittently Connected Modality with Ad Hoc Procedure,
Patient Registered, Scheduled Procedure

Clinical Context: This use case describes the situation in which the Modality is mobile (not
connected to the network), and during that mobile shift the sonographer has received notice to
perform a procedurthat was unscheduled at the time wwklist for the shift was downloaded

(at the beginning of the shjft However,the procedurénasbeen scheduled, but the modality
cannot query for that information since it is not connectedamétwork.

IHE Context: The Order may be created either at the Order Placer system, or at the DSS/OF,
and is scheduledEven though the procedure has been scheduled by the B&6d0s available

for the Query Modality Worklist transaction, the modalitpieat perform this transaction

because it is not currently connected to the network (mobile). Because of this, the perspective of
the modality is that the procedure is unscheduled. Therefore, the Patient ID and other
demographics must be manually enteasiethe modality. The modality must also create a Study
Instance UID for that study.

Due to the inability to obtain a worklist, when the modality reconnects to the network it sends an
MPPS In Progress messa@ARD-1] without the Requested Procedure oretithed Procedure
Stepinformation. This indicates to the DS3#@hat it is an unscheduled procedure. This will

cause the DSS/OF to raise an exception for reconciligdesm RADTF 2:4.6.4.1.3) The

Patient/Order reconciliation includebtainingthe full patient demographics for the Patient ID
specified in the MPPS In Progress message. Procedure Reconciliation also includes matching
the Performed Procedure with an Order and Requested Procedure that is known to the DSS/OF.
It is likely that this will ke a manual process.

The DSS/OF then sends a Status Update [RBADdicating inprogress to the Order Placer.
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Upon matching the Performed Procedure with the original Requested Procedure, the DSS/OF
will cancel the original Procedure using the Procedureatgg@ancelledRAD-13] with a status

of "cancelled"” to therhageManageyand generate a new Procedure Schedé&dF4]

containing the Study Instance UID from the MPPS In Progress messaba Patient Update
[RAD-12] with the full patient demographic¥he Image Manager/Archivases the information
from thePatient Updatéransaction to update the demographics in the objects that arhail
receive from the acquisition modality.

Eventually (e.g., after completion of the report), the DSS/OF seStisas Update [RAE3]
indicating completion to the Order Placer.

Order Department System Image

ADT Acquisition
Placer Schedu_ler/ Manager/ Modality
Ordqr Filler PPS Manager
Register].Doe | ' ! !
< i | ‘
Patient : > i i
Registration [RAD:Ii_ ! !
; Placer Order ! i i
: One or the I Il\\lllana%zn&e;nt — | :
i ew - i i
! other methods [ ]: Schedule ! !
i of creating an < Procedure :
! order is used Filler Order :
' Management Procedure H
i 7 New [RAD-3] Scheduled [RA ! Perform
! ' L . Acquisition
: : 1 Modality Procedure: Modality Procedure
! ' ' StepInProgress 1 Step In Progress :’
! ! CARD-1] [CARD-1]
E E odality Procedure—" Modality Procedure L_
! ! Step Completed !  Step Completed T
: i [RAD-7] i [RAD-7] H
i ' i | i
i ! Filler Order ] Patient/Order | E
! ! Mgmt - Status Reconciliation ! !
E Update [RADS] Procedure Update ! i
' Cancel [RAD13] !
] ] ]
i E Procedure ) i
' ! Filler Order Scheduled [RAB4 Update Patient 1
: i Mgmt-Status || patient Update/ in stored ;
! Update [RAD3] :| Merge [RAD-12] objects :
i i
1 ]

Figure 4.3-2. Intermittently Connected Modality with Ad Hoc Procedure, Patient
Registered, Scheduled Procedure i Case E3
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Significant Transactions:

1 Procedure UpdateCancel RAD-13] mug beusal to cancel the Procedure Scheduled sent
to the Image Manageand a newProcedureéscheduled [RAP4] sent withthe Study Instance
UID used by the modality (sé®AD-TF-2:4.13,table 4.132).

Only partial transactions are shown. Other transactiomperformed according to the other
profile use case requirements.

4.3.4 Case E4: Intermittently Connected Modality with Ad Hoc Procedure,
Patient Registered, Unscheduled Procedure

Clinical Context: This use case describes the situation in which the Modslipbile (not
connected to the network), and during that mobile shift the sonographer has received notice to
perform an emergent echo procedure for a patiethas been registered. This is not

uncommon in the emergency department.

IHE Context: This @ase is identical to other unscheduled procedases, e.g., in the radiology
Patient InformatiorReconciliationProfile.

As in Case E3, the Patient ID and other demographics must be manually entered at the modality.
The modality must also create a Stuidstance UID for that studyVhenthe modality

reconnects to the network, it sends an MPPS In Progress meS#&&je-[L] without the

Requested Procedure or Scheduled Procedure information. This indicates to thE th&SitO

is an unscheduled procedurEhis will cause the DSS/OF to raise an exception for

reconciliation.

The Patient reconciliation includes correcting the patient demographics for the Patient ID
specified in the MPPS In Progress message. ltis likely that this wilsemeautomated
processsince the Patient ID matches a registered paflémt DSS/OF then createdlaw Orde
for the performed procedure, and sends it to trleOPlaceras well as a Status Update
indicating inprogres§RAD-3].

The DSS/OF wilgenerate a Proceduretgculed RAD-4] containing the Study Instance UID
from the MPPS In Progress messaged a Patient Update [RALR] with the full patient
demographics Thelmage Manageuses the information from tHeatient Updatéransaction to
update the demographicstime objects that it haer will receive from the acquisition modality.
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Figure 4.3-3. Intermittently Connected Modality with Ad Hoc Procedure, Patient
Registered, Unscheduled Procedure i Case E4

4.3.5 Case E5: Intermittently Connected Modality with Ad Hoc Procedure,
Patient Unregistered, Unscheduled Procedure

Clinical Context: This use case describes the situation in which the Modality is mobile (not
connected to the network), and the procedure is unscheduled and the patient is unidentified. This
scenario, though less common, is similar to case E4 with the exception that the patient is
unregistered.

IHE Context: This case is identical to other unscheduled procechses, e.g., in the radiology
Patient InformatiorReconciliationProfile.

A temporary ID and name are entered at the Modality (not from a patient wristband, since that
would be a valid ADT system Patient ID, and is covered in case E4). The Patient ID and name
are selected according to the locally defined rules; for example, seflextethe predefined
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