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1 Introduction

Integrating the Healthcare Enterprise (IHE) is an initiative that promotes the use of standards to
achieve interoperability of health information technology (HIT) systems and effective use of
electronic health records (EHRS). IHE provides a forum for volunteer committees of care
providers, HIT experts and other stakeholders in several clinical and operational domains to
reach consensus on standards-based solutions to critical interoperability issues. IHE publishes the
implementation guides they produce (called IHE profiles), first to gather public comment and
then for trial implementation by HIT vendors and other system developers.

IHE provides a process for developers to test their implementations of IHE profiles, including
regular testing events called Connectathons. After a committee determines that a profile has
undergone sufficient successful testing and deployment in real-world care settings, it is
incorporated in the appropriate IHE Technical Framework, of which the present document is a
volume. The Technical Frameworks provide a unique resource for developers and users of HIT
systems: a set of proven, standards-based solutions to address common interoperability issues
and support the convenient and secure use of EHRs.

Purchasers can specify conformance with appropriate IHE profiles as a requirement in requests
for proposal. Vendors who have successfully implemented IHE profiles in their products can
publish conformance statements (called IHE Integration Statements) in the IHE Product Registry
(http://product-registry.ihe.net).

The current versions of this and all IHE Technical Framework documents are available at
http://www.ihe.net/Technical Frameworks/. Comments may be submitted at
http://www.ihe.net/Radiology Public Comments.

IHE domain committees are responsible for developing and publishing Technical Framework

documents. This document is published by the IHE Radiology committees. Information on the
activities of this domain, including its committee rosters and how to participate, is available at
http://wiki.ihe.net/index.php?title=Domains.

General information about IHE, including its governance structure, sponsorship, member
organizations and work process, is available at www.ihe.net.

1.1 Overview of Technical Framework

This document, the IHE Technical Framework, defines specific implementations of established
standards to achieve integration goals that promote appropriate sharing of medical information to
support optimal patient care. It is expanded annually, after a period of public review, and
maintained regularly through the identification and correction of errata. The latest version of the
document is always available via the Internet at http://www.ihe.net/Technical Frameworks/.

The IHE Technical Framework defines a subset of the functional components of the healthcare
enterprise, called IHE Actors, and specifies their interactions in terms of a set of coordinated,
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IHE Radiology Technical Framework, Volume 3 (RAD-TF-3): Transactions (continued)

standards-based transactions. It defines this body of transactions in progressively greater depth.
VVolume 1 provides a high-level view of IHE functionality, showing the transactions organized
into functional units called Integration Profiles that highlight their capacity to address specific
clinical needs. Volume 2 provides detailed technical descriptions of IHE transactions RAD-1-31,
along with a description of the conventions used to define IHE transactions and an overview of
the concepts of IHE Actors and transactions. VVolume 3 provides detailed technical descriptions
of IHE transactions RAD-32-75.

1.2 Overview of Volume 3

The body of this volume is a continuation of Section 4 in Volume 2. It defines transactions RAD-
32-75, specifying the roles for each actor, the standards employed, the information exchanged,
and in some cases, implementation options for the transaction. For a description of the
conventions used to define the standards-based transactions implemented under IHE and an
overview of the concepts of IHE actors and transactions, see RAD TF-2:2. The appendices
following the main body of this volume provide clarification of technical details of the IHE data
model and transactions. The final section of the volume is a glossary of terms and acronyms used
in the IHE Technical Framework, including those from relevant standards (such as HL7,
DICOM, IETF, W3C, ISO/CCITT, etc.).
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IHE Radiology Technical Framework, Volume 3 (RAD-TF-3): Transactions (continued)

4 |HE Transactions

This section continues the definition of each IHE transaction in detail, specifying the standards
used, the information transferred, and the conditions under which the transaction is required or
optional. See Volume 2, Section 4 of the IHE Radiology Technical Framework for
description of Transactions RAD-1 through RAD-31.

4.32 Authenticate Node - Deprecated

This transaction is identical to, and has been superseded by the Authenticate Node as part of the
ITI Audit Trail and Node Authentication Profile (ITI TF-2a: 3.19).

4.33 Maintain Time - Deprecated

This transaction is identical to, and has been superseded by the Maintain Time as part of the ITI
Consistent Time Profile (ITI TF-2a: 3.1).

4.34 Record Audit Event - Deprecated

This transaction has been superseded by the Record Audit Event as part of the ITI Audit Trail
and Node Authentication Profile (ITI TF-2b: 3.20) and the Radiology Audit Trail Option
described in RAD TF-3: 5.1. While the Record Audit Event ITI-20 transaction extends this
deprecated transaction, it is still backward compatible.

4.35 Charge Posted

This section corresponds to Transaction RAD-35 of the IHE Technical Framework. Transaction
RAD-35 is used by the Department System Scheduler/Order Filler and Charge Processor actors.

4.35.1 Scope

The Charge Posted Transaction specifies a message from the Department System
Scheduler/Order Filler to the Charge Processor. This HL7 Financial Transaction message
contains procedure data typically needed to generate a claim.

The Department System Scheduler/Order Filler provides the procedure data that is used by the
Charge Processor. The Charge Processor may or may not expect the actual transaction fees
associated with the procedures included in the transaction. In some situations, the Department
System Scheduler/Order Filler is best able to match the procedure details to the appropriate fees.
In other situations, the Charge Processor performs this function. In either case, the Charge
Processor can override the fees provided by the Department System Scheduler/Order Filler.

The ways and means of ensuring the required data is complete is the responsibility of the Charge
Processor and is outside the scope of IHE.
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IHE Radiology Technical Framework, Volume 3 (RAD-TF-3): Transactions (continued)

Note: although IHE specifies real-time charge posted transactions, batch processing can be
accommodated as per the batch specifications defined in HL7 Chapter 2, sec. 2.23.2.

4.35.2 Use Case Roles

DSS/Order Charge
Filler Processor

Charge
Posted

Actor: Department System Scheduler/Order Filler

Role: Collects information relevant to the posting of charges and submits it to the Charge
Processor.

Actor: Charge Processor

Role: Receives the information from the Department System Scheduler/Order Filler. Processes
and combines charges in order to issue an insurance claim or patient’s billing statement.
4.35.3 Referenced Standards

Health Level Seven, Version 2.3.1: Chapter 6 - Financial Management

DICOM PS 3.4 Modality Performed Procedure Step SOP Class

4.35.4 Interaction Diagram

DSS/Order

Filler Charge

Processor

Charge Posted

DFT”PO3

4.35.4.1Financial Transaction Message

The Detailed Financial Transaction (DFT) message is used to describe a financial transaction
transmitted between the Department System Scheduler/Order Filler and the Charge Processor.

Note that sometimes the DFT does not actually result in a financial transaction.
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IHE Radiology Technical Framework, Volume 3 (RAD-TF-3): Transactions (continued)

4.35.4.1.1 Trigger Events

The Department System Scheduler/Order Filler determines when the charge posted transactions
are to be sent to the Charge Processor. There are two types of financial billing transactions —
Technical and Professional. Each can be triggered at a separate time or both can be sent at the
same time - depending on the site configuration.

e Technical Billing

Charge posting of the Technical Billing for a procedure is typically triggered when the
procedure is completed. The Performed Procedure Step Manager sends the MPPS
Completed message to the Department System Scheduler/Order Filler. The Department
System Scheduler/Order Filler is now aware that the procedure has been completed and
sends the technical charge information to the Charge Processor.

Technical Billing for certain post-processing operations, such as Mammography CAD, is
triggered when the Department System Scheduler/Order Filler receive confirmation from
the Post-processing Manager that the step has been completed. The Department System
Scheduler receives this confirmation by grouping with Post-Processing Manager; if Post-
Processing Manager is grouped with Image Manager, Charge Posting of the Professional
Billing will be triggered by the Performed Work Status Update message to the
Department System Scheduler/Order Filler that specifies completion of the post-
processing operation.

e Professional Billing

Charge posting of the Professional Billing is triggered when a report is
completed/verified by the radiologist. When the Department System Scheduler/Order
Filler is aware that the report is completed it sends the professional charge information to
the Charge Processor.

The Department System Scheduler/Order Filler may receive confirmation from the
Report Manager that the report has been completed and verified. Department System
Scheduler receives this confirmation by grouping with Report Manager. If Report
Manager implements the Reporting Workflow Profile, Charge Posting of the Professional
Billing will be triggered by the Performed Work Status Update transaction that specifies
completion of the report.

4.35.4.1.2 Message Semantics

The Department System Scheduler/Order Filler uses the DFT message to convey necessary
charge posting information to the Charge Processor. The Charge Processor shall obtain the
related Patient Demographic information from the ADT Patient Registration transaction
generally received earlier.

The Department System Scheduler/Order Filler uses information from the Modality Performed
Procedure Step Completed/Discontinued transaction to verify the procedure has been completed.
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IHE Radiology Technical Framework, Volume 3 (RAD-TF-3): Transactions (continued)

This information can also include the DICOM Billing and Material Management Code Module
which provides procedure, materials and devices information.

The Charge Posted Transaction will transmit Detailed Financial Transactions (DFT) messages
using the P03 event.

One or more PR1 segments shall be present if additional procedures, materials or devices are
present. It may be absent otherwise.

Note: Additional qualifications to the level of specification and HL7 profiling are stated in RAD TF-2: 2.3.

Required segments are defined below. Other segments are optional

DFT Segment Detailed Financial Chapter in
Transaction Message HL7 2.3.1

MSH Message Header 2

EVN Event Type 3

PID Patient Identification 3

[PV1] Patient Visit 3 (see note)

{FT1} Financial Transaction 6

[{PR1}] Procedure 6

Note: PV1is required if use of PVV1-19 Visit Number is required per the applicable regional or national appendices to
the IHE Technical framework (See RAD TF-4)

Each message shall be acknowledged by the HL7 ACK message sent by the receiver of the DFT
message to its sender. See RAD TF-2: 2.4.3 “Acknowledgement Modes” for definition and
discussion of the ACK message.

4.35.4.1.2.1 MSH Segment

The MSH segment shall be constructed as defined in RAD TF-2: 2.4.2.2.2 “Message Control”.
Field MSH-9 Message Type shall have at least two components. The first component shall have a
value of “DFT”; the second component shall have value of P03.

4.35.4.1.2.2 EVN Segment

The EVN segment is used to communicate necessary trigger event information to receiving
applications. See RAD TF-2: 4.1.4.1.2.1.2 for required and optional fields of the EVN segment.
4.35.4.1.2.3 PID Segment

All of the fields in PID segment are optional, except those listed in Table 4.35-1. See RAD TF-2:
4.1.4.1.2.1.3 for the list of all fields of the PID segment.
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IHE Radiology Technical Framework, Volume 3 (RAD-TF-3): Transactions (continued)

Table 4.35-1: IHE Profile - PID segment

SEQ LEN DT OPT TBL# | ITEM# ELEMENT NAME
20 CX R 00106 Patient Identifier List
5 48 XPN R 00108 Patient Name
18 20 CX C 00121 Patient Account Number

Adapted from the HL7 standard, version 2.3.1

4.35.4.1.2.4 PV1 Segment

Most of the fields in PVV1 segment are optional, except those listed in Table 4.35-2. See RAD
705 TF-2:4.1.4.1.2.1.4 for the list of all fields of the PVV1 segment.

Table 4.35-2: IHE Profile - PV1 Segment

SEQ LEN DT OPT TBL# | ITEM# ELEMENT NAME
2 1 1S R 0004 00132 Patient Class
19 20 CX C 00149 Visit Number
51 1 IS C 0326 01226 Visit Indicator

Adapted from the HL7 standard, version 2.3.1

At least one of the fields PID-18 Patient Account Number or PV1-19 Visit Number shall be
710  valued. Additional requirements for the presence of value in these fields may be documented in
regional or national appendices to the IHE Radiology Technical Framework (See RAD TF-4)

Field PV1-51 Visit Indicator shall be valued with value “V” if the field PV1-19 Visit Number is
present. May be omitted otherwise.
4.35.4.1.2.5 FT1 Segment

715  The FT1 segment is used to post charges, credits, payments, and adjustments to patient
accounting records.

Table 4.35-3: IHE Profile - FT1 Segment

SEQ LEN DT OPT TBL# ITEM# ELEMENT NAME
1 4 Sl 0 00355 SetID - FT1
2 12 ST O 00356 Transaction ID
3 10 ST 0] 00357 Transaction Batch 1D
4 26 TS R 00358 Transaction Date
5 26 TS R 00359 Transaction Posting Date
6 8 IS R 0017 00360 Transaction Type
7 80 CE R 0132 00361 Transaction Code
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SEQ LEN DT OPT TBL# ITEM# ELEMENT NAME
40 ST ] 00362 Transaction Description
9 40 ST ] 00363 Transaction Description - Alt
10 6 NM @] 00364 Transaction Quantity
11 12 CP @] 00365 Transaction Amount - Extended
12 12 CP 0] 00366 Transaction Amount - Unit
13 60 CE O 0049 00367 Department Code
14 60 CE 0] 0072 00368 Insurance Plan 1D
15 12 CP @) 00369 Insurance Amount
16 80 PL ] 00133 Assigned Patient Location
17 1 IS 0 0024 00370 Fee Schedule
18 2 IS 0 0018 00148 Patient Type
19 60 CE 0 0051 00371 Diagnosis Code - FT1
20 120 XCN R 0084 00372 Performed By Code
21 120 XCN R 00373 Order By Code
22 12 CP 0] 00374 Unit Cost
23 22 El R 00217 Filler Order Number
24 120 XCN @] 00765 Entered By Code
25 80 CE R 0088 00393 Procedure Code
26 80 CE ] 0340 01316 Procedure Code Modifier

Adapted from the HL7 standard, version 2.3.1

4.35.4.1.2.6 PR1 Segment — Procedures

The PR1 segment contains information relative to various types of procedures that can be
performed on a patient. The PR1 segment can be used to send procedure information, for
example: Surgical, Nuclear Medicine, X ray with contrast, etc. The PR1 segment is used to send
multiple procedures, for example, for medical records encoding or for Charge Processors.

Table 4.35-4: PR1 Attributes

SEQ LEN DT OPT TBL# ITEM# ELEMENT NAME
1 4 Sl R 00391 Set ID - PR1
2 IS R 0089 00392 Procedure Coding Method
3 80 CE R 0088 00393 Procedure Code
4 40 ST @] 00394 Procedure Description
5 26 TS R 00395 Procedure Date/Time
6 2 IS R 0230 00396 Procedure Functional Type
7 4 NM @] 00397 Procedure Minutes
8 120 XCN @] 0010 00398 Anesthesiologist
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SEQ LEN DT OPT TBL# ITEM# ELEMENT NAME
9 2 IS @] 0019 00399 Anesthesia Code
10 4 NM @] 00400 Anesthesia Minutes
11 120 XCN 0 0010 00401 Surgeon
12 230 XCN @] 0010 00402 Procedure Practitioner
13 60 CE @) 0059 00403 Consent Code
14 2 NM @] 00404 Procedure Priority
15 80 CE @] 0051 00772 Associated Diagnosis Code
16 80 CE 0] 0340 01316 Procedure Code Modifier

Adapted from the HL7 standard, version 2.3.1

Note: Each PR1 segment will contain only one procedure code or one modifier code.

4.35.4.2 Sources of Information

The Charge Posted Transaction derives its data from three sources which are described below.
Table 4.35-5 describes the mapping of the fields in the FT1 segment and the PR1 segment.

Order Management

The Order Placer General Order Message provides the Department System
Scheduler/Order Filler with the required Charge Posted Transaction fields to be used in
the PID Segment. See RAD TF-2: 4.2 and 4.3 for required and optional fields.

Modality Performed Procedure Step

The Modality General Order Message provides the Department System Scheduler/Order
Filler with the required Charge Posted Transaction fields to be used in the FT1 segment
and the PR1 segment. There may be additional procedures, or supplies information
contained in the DICOM Billing Materials and Management message. See RAD TF-2;
4.7 (Modality Procedure Step Completed/Discontinued) for required and optional fields.

The message semantics are defined in the DICOM Service Class Section of the DICOM
Modality Performed Procedure Step SOP Class. It is the responsibility of the Acquisition
Modality to ensure that the procedure information is sent to the Department System
Scheduler/Order Filler.

Manual Posting / Department System Scheduler/Order Filler

Manual entry of Charge Posted Transaction information is also supported. This enables
the Department System Scheduler/Order Filler to collect information that is not being
provided by the Modality or the Order Placer and is required by the Charge Processor.
This data can be manually entered into or is a function of the Department System
Scheduler/Order Filler.
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IHE Radiology Technical Framework, Volume 3 (RAD-TF-3): Transactions (continued)

Table 4.35-5: Mapping of the FT1 Message

FT1 Field Field Definition OPT HL7 — Modality Manual Input /
ADT and Performed Department
ORM Procedure System
Segments Step Scheduler/Order
Filler
Transaction Date of the transaction. For R Performed Generated by
Date example, this field would be Procedure Step Department System
used to identify the date a End Date Scheduler/Order
procedure, item, or test was (0040,0004) + Filler if there is no
conducted or used. It may be Performed MPPS
defaulted to today’s date. Procedure Step
End Time
(0040,0005)
Transaction Date of the transaction that R Generated by
Posting Date was sent to the financial Department System
system for posting. Scheduler/Order
Filler
Use today’s date.
Transaction Code that identifies the type of R Generated by
Type transaction. Values: Department System
CG - Charge Scheduler/Order
CD - Credit Filler
PY — Payment
AJ — Adjustment
Transaction Code assigned by the R Billing Item
Code institution for the purpose of Sequence (0040,
uniquely identifying the 0296)
transaction. For example, this Note: If the
field would be used to Billing Item
uniquely identify a procedure, Sequence is
supply item, or test for blank then use
charging purposes. Procedure Code
Sequence (0008,
1032)
Transaction Quantity of items associated @] Quantity Generated by
Quantity with this transaction Sequence Department System
(0040,0293) Scheduler/Order
Filler if there is no
MPPS.
Transaction The amount of a transaction. It @] Generated by
Amount - may be left blank if the Department System
Extended transaction is automatically Scheduler/Order
priced. Total price for multiple Filler
items.
Transaction Unit price of a transaction. @] Generated by

Amount -
Unit

Price of a single item.

Department System
Scheduler/Order
Filler.
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IHE Radiology Technical Framework, Volume 3 (RAD-TF-3): Transactions (continued)

FT1 Field Field Definition OPT HL7 — Modality Manual Input /
ADT and Performed Department
ORM Procedure System
Segments Step Scheduler/Order
Filler
Department The department code that @] Generated by
Code controls the transaction code Department System
described above. Scheduler/Order
Filler.
Insurance The identifier of the primary @] Generated by
Plan ID insurance plan with which this Department System
transaction shall be associated Scheduler/Order
Filler.
Insurance The amount to be posted to the 0] Generated by
Amount insurance plan referenced Department System
above. Scheduler/Order
Filler.
Assigned This field contains the current @] PV1-3 -
Patient patient location. This can be Assigned
Location the location of the patient Patient
when the charge item was Location
ordered or when the charged (ADT)
service was rendered.
Fee This field contains the code @]
Schedule used to select the appropriate
fee schedule to be used for this
transaction posting.
Patient Type This field contains the type @]
code assigned to the patient for
this episode of care (visit or
stay).
Diagnosis This field contains the primary 0
Code -FT1 diagnosis code for billing
purposes. ICD9 CM is
assumed for all diagnosis
codes. This is the most current
diagnosis code that has been
assigned to the patient. ICD10
can also be used. The name of
coding system (third
component) indicates which
coding system is used.
Performed This field contains the R Performing Generated by
By Code composite number/name of the Physician’s Department System
person/group that performed Name Scheduler/Order
the test/procedure/transaction, (0008,1050) Filler if there is no
etc. This is the service Note: May be MPPS.
provider. repeated.
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FT1 Field Field Definition OPT HL7 — Modality Manual Input /
ADT and Performed Department
ORM Procedure System
Segments Step Scheduler/Order
Filler
Order By This field contains the R ORC-12
Code composite number/name of the Ordering
person/group that ordered the Provider
test/ procedure/transaction, etc. (ORM)
Unit Cost This field contains the unit @] Generated by
cost of transaction. The cost of Department System
a single item. Scheduler/Order
Filler.
Filler Order This field is used when the R ORC-3 Filler
Number billing system is requesting Order
observational reporting Number
justification for a charge. This (ORM)
is the number used by a filler
to uniquely identify a result.
Entered By This field identifies the @] ORC-10
Code composite number/name of the Entered By
person who entered the (ORM)
insurance information.
Procedure This field contains a unique R Procedure Code
Code identifier assigned to the Sequence (0008,
procedure, if any, associated 1032)
with the charge.
Procedure This field contains the @] Generated by
Code procedure code modifier to the Department System
Modifier procedure code reported in Scheduler/Order
field 25, when applicable. Filler.
Procedure code modifiers are Use “TC” for
defined by regulatory agencies Technical
such as HCFA and the AMA. Component.
Use “26” for
Professional
Component
Other modifiers may
be included as
repetitions of the
field.
Table 4.35-6: Mapping of the PR1 Segment
PR1 Field Field Definition OPT HL7 — ADT MPPS — Manual Input /
and ORM Modality Department
Segments Perform System
Procedure Scheduler/Order
Step Filler
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IHE Radiology Technical Framework, Volume 3 (RAD-TF-3): Transactions (continued)

PR1 Field Field Definition OPT HL7 — ADT MPPS — Manual Input /
and ORM Modality Department
Segments Perform System
Procedure Scheduler/Order
Step Filler
Set ID - PR1 A number that identifies this R Generated by
transaction. For the first Department System
occurrence of the segment the Scheduler/Order
sequence number shall be 1, Filler
for the second occurrence it
shall be 2, etc.
Procedure This field contains a unique R Billing Generated by
Code identifier assigned to the Procedure Step Department System
procedure. Sequence Scheduler/Order
(0040,0320) Filler if there is no
MPPS.
Procedure This field contains the R Performed Generated by
Date/Time date/time that the procedure Procedure Step Department System
was performed End Date Scheduler/Order
(0040,0004) + Filler if there is no
Performed MPPS.
Procedure Step
End Time
(0040,0005)

Note: Use the
last MPPS of the

Procedure
Procedure The optional code that further R Generated by
Functional defines the type of procedure. Department System
Type Values: Scheduler/Order
A — Anesthesia Filler.
P — Procedure for treatment
I — Invasive procedure not
classified
D - Diagnostic procedure
Procedure This field contains the @] Generated by
Code procedure code modifier to Department System
Modifier the procedure code reported Scheduler/Order
in field 3, when applicable. Filler or Charge
Processor.
Use “TC” for
Technical
Component.
Use “26” for
Professional
Component.

Other modifiers may
be included as
repetitions of the
field.

Modifier may be
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PR1 Field Field Definition OPT HL7 — ADT MPPS — Manual Input /
and ORM Modality Department
Segments Perform System
Procedure Scheduler/Order
Step Filler
absent in a case of
global billing.

4.35.4.2.1.1 Expected Actions

It is expected that the Department System Scheduler/Order Filler will be sending the Charge
Posted Transaction to the Charge Processor when one of the trigger events has occurred. This
can be either the technical billing or the professional billing financial transaction.

4.36 Account Management
This section corresponds to Transaction RAD-36 of the IHE Technical Framework. Transaction
RAD-36 is used by the ADT Patient Registration and Charge Processor actors.

4.36.1 Scope

The Account Management Transaction specifies messages from the ADT Patient Registration to
the Charge Processor. These messages are sent when the account for the patient is set-up,
updated, or closed.

Use of this transaction minimizes the information needed to be sent to the Department System
Scheduler/Order Filler such as insurance or guarantor information. The Charge Processor
receives this information directly from the ADT system.

4.36.2 Use Case Roles

ADT Patient Charge
Registration Processor

Account
Management

Actor: ADT Patient Registration
Role: Collects information relevant to the account patient and submits it to the Charge Processor.

Actor: Charge Processor

Role: Receives the information from Patient Registration. Processes and combines charges in
order to issue an insurance claim or patient’s billing statement.
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4.36.3 Referenced Standards
Health Level Seven, Version 2.3.1: Chapter 6 - Financial Management

4.36.4 Interaction Diagram

ADT Patient Charge

Registration Processor

Account Management

BARMPO1, P05, PO6

4.36.4.1 Account Management - New Account

The Account Management message is used to describe a patient account information transaction
transmitted between the ADT Patient Registration and the Charge Processor. Data is sent from
the ADT Patient Registration application to the patient accounting or financial system to
establish an account for a patient’s billing/accounts receivable record. This message enables the
Charge Processor to process the patient claim after the procedure charge is received.

4.36.4.1.1 Trigger Events

Creation of a new account will typically occur as a result of one of the following ADT Patient
registration events:

e Admission of an in-patient into a facility

e Registration of an outpatient for a visit of the facility

e Pre-admission of an in-patient (i.e., registration of patient information ahead of actual
admission).

Creation of an account will result in the following Account Management message:
e P01 - Add Patient Account.

4.36.4.1.2 Message Semantics

The Account Management transaction is conducted by the HL7 BAR message. The ADT Actor
shall generate the message whenever a patient is admitted, pre-admitted or registered. The PO1
event shall only be used to add a new account that did not exist before, not to update an existing
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account. The new P05 (update account) event shall be used to update an existing account. The
new P06 (end account) event shall be used to close an account.

One or more DG1 segments shall be present if patient’s diagnosis is known at the time of
Account creation. It may be absent otherwise.

One or more GT1 segments shall be present if Guarantor (even if it is patient itself) is known at
the time of Account creation. It may be absent otherwise.

One or more IN1 segments shall be present if insurance information about patient is known at the
time of Account creation. It may be absent otherwise.

Note: Additional qualifications to the level of specification and HL7 profiling are stated in RAD TF-2: 2.3.

The segments of the Add Patient Account message listed below are required, and the detailed
description of messages is provided in the following subsections.

BAR Segment Billing Account Chapter in HL7 2.3.1
MSH Message Header 2
EVN Event Type 3
PID Patient Identification 3
[PV1] Patient Visit 3 (see note)
[{DG1}] Diagnosis 6
[{GT1}] Guarantor 6
[{IN1}] Insurance 6

Note: PV1 is required if use of PV1-19 Visit Number is required per the applicable regional or national appendices to the
IHE Radiology Technical Framework (See RAD TF-4)

Each message shall be acknowledged by the HL7 ACK message sent by the receiver of the BAR
message to its sender. See RAD TF-2: 2.4.3 “Acknowledgement Modes” for definition and
discussion of the ACK message.

4.36.4.1.2.1 MSH Segment

The MSH segment shall be constructed as defined in RAD TF-2: 2.4.2.2.2 “Message Control”.
Field MSH-9 Message Type shall have at least two components. The first component shall have
a value of “BAR”; the second component shall have the value of PO1.

4.36.4.1.2.2 EVN Segment

The EVN segment is used to communicate necessary trigger event information to receiving
applications. See RAD TF-2: 4.1.4.1.2.1.2 for required and optional fields of the EVN segment.
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4.36.4.1.2.3 PID Segment

All of the fields in PID segment are optional, except those listed in Table 4.36-1. See RAD TF-2:
4.1.4.1.2.1.3 for the list of all fields of the PID segment.

Table 4.36-1: IHE Profile - PID segment

SEQ LEN DT OPT TBL# | ITEM# ELEMENT NAME
3 20 CX R 00106 Patient Identifier List
48 XPN R 00108 Patient Name
18 20 CX C 00121 Patient Account Number

Adapted from the HL7 standard, version 2.3.1

4.36.4.1.2.4 PV1 Segment

Most of the fields in PV1 segment are optional, except those listed in Table 4.36-2. See RAD
TF-2:4.1.4.1.2.1.4 for the list of all fields of the PV1 segment.

Table 4.36-2: IHE Profile - PV1 Segment

SEQ LEN DT OPT TBL# | ITEM# ELEMENT NAME
2 1 IS R 0004 00132 Patient Class
19 20 CX C 00149 Visit Number
51 1 IS C 0326 01226 Visit Indicator

Adapted from the HL7 standard, version 2.3.1

At least one of the fields PID-18 Patient Account Number or PV1-19 Visit Number shall be
valued. Additional requirements for the presence of value in these fields may be documented in
regional or national appendices to the IHE Radiology Technical Framework (See RAD TF-4)

Field PV1-51 Visit Indicator shall be valued with value “V” if the field PV1-19 Visit Number is
present. May be omitted otherwise.

4.36.4.1.2.5 DG1 Segment

The DG1 segment contains patient diagnosis information of various types, for example,
admitting, primary, etc. The DG1 segment is used to send multiple diagnoses (for example, for
medical records encoding). It is also used when the FT1-19-diagnosis code does not provide
sufficient information for a billing system. This diagnosis coding shall be distinguished from the
clinical problem segment used by caregivers to manage the patient. Table 4.36-3 lists the
required and optional attributes of the DG1 segment.
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Table 4.36-3: IHE Profile - DG1 Segment

SEQ LEN DT OPT TBL# ITEM# ELEMENT NAME
1 4 Sl R 00375 Set ID - DG1

2 2 ID e} 0053 00376 Diagnosis Coding Method
3 60 CE o 0051 00377 Diagnosis Code - DG1

4 40 ST o] 00378 Diagnosis Description

5 26 TS o] 00379 Diagnosis Date/Time

6 2 IS R 0052 00380 Diagnosis Type

7 60 CE e} 0118 00381 Major Diagnostic Category
8 60 CE e} 0055 00382 Diagnostic Related Group
9 ID e} 0136 00383 DRG Approval Indicator
10 IS e} 0056 00384 DRG Grouper Review Code
11 60 CE 0 0083 00385 Outlier Type

12 3 NM o 00386 Outlier Days

13 12 CP 0 00387 Outlier Cost

14 4 ST o] 00388 Grouper Version And Type
15 2 ID 0] 00389 Diagnosis Priority

16 60 XCN e} 00390 Diagnosing Clinician

17 3 IS e} 0228 00766 Diagnosis Classification

18 ID o 0136 00767 Confidential Indicator

19 26 TS o] 00768 Attestation Date/Time

4.36.4.1.2.6 GT1 Segment

The GT1 segment contains guarantor (e.g., the person or the organization with financial
responsibility for payment of a patient account) data for patient and insurance billing
applications. Table 4.36-4 lists the required and optional attributes of the GT1 segment.

Table 4.36-4: IHE Profile - GT1 Segment

SEQ LEN DT OPT TBL# ITEM# ELEMENT NAME
1 4 Sl R 00405 Set ID - GT1
2 59 CX O 00406 Guarantor Number
3 48 XPN R 00407 Guarantor Name
4 48 XPN O 00408 Guarantor Spouse Name
5 106 XAD 0] 00409 Guarantor Address
6 40 XTN 0] 00410 Guarantor Ph Num-Home
7 40 XTN @] 00411 Guarantor Ph Num-Business
8 26 TS @] 00412 Guarantor Date/Time Of Birth
9 1 IS O 0001 00413 Guarantor Sex
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SEQ LEN DT OPT TBL# ITEM# ELEMENT NAME

10 2 IS O 0068 00414 Guarantor Type

11 80 CE @] 0063 00415 Guarantor Relationship

12 11 ST O 00416 Guarantor SSN

13 8 DT O 00417 Guarantor Date - Begin

14 8 DT 0] 00418 Guarantor Date - End

15 2 NM @] 00419 Guarantor Priority

16 130 XPN o 00420 Guarantor Employer Name

17 106 XAD @] 00421 Guarantor Employer Address

18 40 XTN @] 00422 Guarantor Employer Phone
Number

19 20 CX @] 00423 Guarantor Employee ID Number

20 2 IS O 0066 00424 Guarantor Employment Status

21 130 XON @] 00425 Guarantor Organization Name

22 1 ID @] 0136 00773 Guarantor Billing Hold Flag

23 80 CE @] 0341 00774 Guarantor Credit Rating Code

24 26 TS 0] 00775 Guarantor Death Date And Time

25 1 ID @] 0136 00776 Guarantor Death Flag

26 80 CE @] 0218 00777 Guarantor Charge Adjustment
Code

27 10 CP 0] 00778 Guarantor Household Annual
Income

28 3 NM 0] 00779 Guarantor Household Size

29 20 CX @] 00780 Guarantor Employer ID Number

30 80 CE @] 0002 00781 Guarantor Marital Status Code

31 8 DT @] 00782 Guarantor Hire Effective Date

32 8 DT O 00783 Employment Stop Date

33 2 IS @] 0223 00755 Living Dependency

34 2 IS @] 0009 00145 Ambulatory Status

35 80 CE 0] 0171 00129 Citizenship

36 60 CE O 0296 00118 Primary Language

37 2 IS @] 0220 00742 Living Arrangement

38 80 CE 0 0215 00743 Publicity Code

39 1 ID @] 0136 00744 Protection Indicator

40 2 IS 0] 0231 00745 Student Indicator

41 80 CE 0] 0006 00120 Religion

42 48 XPN 0] 00746 Mother’s Maiden Name

43 80 CE 0] 0212 00739 Nationality

44 80 CE 0 0189 00125 Ethnic Group
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SEQ LEN DT OPT TBL# ITEM# ELEMENT NAME
45 48 XPN O 00748 Contact Person’s Name
46 40 XTN @] 00749 Contact Person’s Phone Number
47 80 CE O 0222 00747 Contact Reason
48 2 IS @] 0063 00784 Contact Relationship
49 20 ST 0] 00785 Job Title
50 20 JCC 0] 0327/ 00786 Job Code/Class
0328
51 130 XON o 01299 Guarantor Employer’s
Organization Name
52 2 IS @] 0295 00753 Handicap
53 2 IS 0] 0311 00752 Job Status
54 50 FC 0] 0064 01231 Guarantor Financial Class
55 80 CE O 0005 01291 Guarantor Race

4.36.4.1.2.7 IN1 Segment

The IN1 segment contains insurance policy coverage information necessary to produce properly
pro-rated and patient and insurance bills. Table 4.36-5 lists the required and optional attributes of
the IN1 segment.

860
Table 4.36-5: IHE Profile - IN1 Segment
SEQ LEN DT OPT TBL# ITEM ELEMENT NAME
#
1 4 Sl R 00426 Set ID - IN1
2 60 CE R 0072 00368 Insurance Plan ID
3 59 CX R 00428 Insurance Company ID
4 130 XON O 00429 Insurance Company Name
5 106 XAD e} 00430 Insurance Company Address
6 48 XPN O 00431 Insurance Co Contact Person
7 40 XTN o] 00432 Insurance Co Phone Number
8 12 ST o 00433 Group Number
9 130 XON O 00434 Group Name
10 12 CX e} 00435 Insured’s Group Emp ID
11 130 XON O 00436 Insured’s Group Emp Name
12 8 DT 0] 00437 Plan Effective Date
13 8 DT e} 00438 Plan Expiration Date
14 55 CM o] 00439 Authorization Information
15 3 IS 0 0086 00440 Plan Type
16 48 XPN o] 00441 Name Of Insured
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SEQ LEN DT OPT TBL# ITEM ELEMENT NAME
#

17 80 CE o] 0063 00442 Insured’s Relationship To Patient

18 26 TS o] 00443 Insured’s Date Of Birth

19 106 XAD o] 00444 Insured’s Address

20 2 IS o] 0135 00445 Assignment Of Benefits

21 2 IS 0] 0173 00446 Coordination Of Benefits

22 2 ST e} 00447 Coord Of Ben. Priority

23 1 ID e} 0136 00448 Notice Of Admission Flag

24 8 DT o] 00449 Notice Of Admission Date

25 1 ID o] 0136 00450 Report Of Eligibility Flag

26 8 DT o] 00451 Report Of Eligibility Date

27 2 IS o] 0093 00452 Release Information Code

28 15 ST e} 00453 Pre-Admit Cert (PAC)

29 26 TS 0] 00454 Verification Date/Time

30 60 XCN e} 00455 Verification By

31 2 IS e} 0098 00456 Type Of Agreement Code

32 2 IS 0 0022 00457 Billing Status

33 4 NM o 00458 Lifetime Reserve Days

34 4 NM o] 00459 Delay Before L.R. Day

35 8 IS 0o 0042 00460 Company Plan Code

36 15 ST e} 00461 Policy Number

37 12 CP e} 00462 Policy Deductible

38 12 CP e} 00463 Policy Limit - Amount

39 4 NM e} 00464 Policy Limit - Days

40 12 CP o] 00465 Room Rate - Semi-Private

41 12 CP O 00466 Room Rate - Private

42 60 CE o] 0066 00467 Insured’s Employment Status

43 1 IS o 0001 00468 Insured’s Sex

44 106 XAD e} 00469 Insured’s Employer’s Address

45 2 ST 0] 00470 Verification Status

46 8 IS 0] 0072 00471 Prior Insurance Plan ID

47 3 IS O 0309 01227 Coverage Type

48 2 IS 0 0295 00753 Handicap

49 12 CX o] 01230 Insured’s ID Number
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4.36.4.1.3

It is expected that after receiving Add Patient Account message the receiving system will create
and maintain the account information for the patient for purpose of utilizing it when processing
charges.

Expected Actions

4.36.4.2 Account Management — Update Account

4.36.4.2.1

Changes to patient account information (e.g., change in patient name, patient address, guarantor,
insurance, etc.) shall trigger the following Update Account message:

P05 — Update Account Information

Trigger Events

4.36.4.2.2

The Account Management transaction is conducted by the HL7 BAR message. The ADT Actor
shall generate the message whenever patient account information changed. The P05 (update
account) event shall only be used to update an existing account. The new P06 (end account)
event shall be used to close an account.

Message Semantics

All of the required (R and R2) information for a patient record shall be re-sent in a PO5 message.
Any information received as NULL (i.e., transmitted as two double quote marks ") in the P05
message shall be removed from the receiving system's database for that patient record. If no
value is sent (i.e., omitted) in the PO5 message, the old value shall remain unchanged in the
receiving system's database for that patient record.

Note: Additional qualifications to the level of specification and HL7 profiling are stated in RAD TF-2: 2.3.

The segments of the Update Account Information message listed below are required, and the
detailed description of the message is provided in Section 4.36.4.1.2.5. One or more DG1
segments shall be present if a patient’s diagnosis is changed. One or more GT1 segments shall be
present if Guarantor information is updated. One or more IN1 segments shall be present if
insurance information is added or modified.

BAR Segment Billing Account Chapter in HL7 2.3.1
MSH Message Header 2
EVN Event Type 3
PID Patient Identification 3
[PV1] Patient Visit 3 (see note)
[{DG1}] Diagnosis 6
[{GT1}] Guarantor 6
[{IN1}] Insurance 6
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Note: PV1 is required if use of PV1-19 Visit Number is required per the applicable regional or national appendices to the
IHE Radiology Technical Framework (See RAD TF-4)

Each message shall be acknowledged by the HL7 ACK message sent by the receiver of the BAR
message to its sender. See RAD TF-2: 2.4.3 “Acknowledgement Modes” for definition and
discussion of the ACK message.

4.36.4.2.2.1 MSH Segment

The MSH segment shall be constructed as defined in RAD TF-2: 2.4.2.2.2 “Message Control”.
Field MSH-9 Message Type shall have at least two components. The first component shall have
a value of “BAR?”; the second component shall have the value of PO5.

4.36.4.2.2.2 EVN Segment

The EVN segment is used to communicate necessary trigger event information to receiving
applications. See RAD TF-2: 4.1.4.1.2.1.2 for required and optional fields of the EVN segment.
4.36.4.2.2.3 PID Segment

All of the fields in PID segment are optional, except those listed in Table 4.36-6. See RAD TF-2:
4.1.4.1.2.1.3 for the list of all fields of the PID segment.

Table 4.36-6: IHE Profile - PID segment

SEQ LEN DT OPT TBL# | ITEM# ELEMENT NAME
3 20 CX R 00106 Patient Identifier List
5 48 XPN R 00108 Patient Name
18 20 CX C 00121 Patient Account Number

Adapted from the HL7 standard, version 2.3.1

4.36.4.2.2.4 PV1 Segment

Most of the fields in PV1 segment are optional, except those listed in Table 4.36-7. See RAD
TF-2:4.1.4.1.2.1.4 for the list of all fields of the PV1 segment.

Table 4.36-7: IHE Profile - PV1 Segment

SEQ LEN DT OPT TBL# | ITEM# ELEMENT NAME
2 1 IS R 0004 00132 Patient Class
19 20 CX C 00149 Visit Number
51 1 IS C 0326 01226 Visit Indicator

Adapted from the HL7 standard, version 2.3.1
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At least one of the fields PID-18 Patient Account Number or PV1-19 Visit Number shall be
valued. Additional requirements for the presence of value in these fields may be documented in
regional or national appendices to the IHE Radiology Technical Framework (See RAD TF-4).

Field PV1-51 Visit Indicator shall be valued with value “V” if the field PV1-19 Visit Number is
present. May be omitted otherwise.

4.36.4.2.2.5 DG1 Segment

See sec.4.36.4.1.2.5 for required and optional fields of the DG1 segment.

4.36.4.2.2.6 GT1 Segment
See sec.4.36.4.1.2.6 for required and optional fields of the GT1 segment.

4.36.4.2.2.7 IN1 Segment
See sec. 4.36.4.1.2.7 for required and optional fields of the IN1 segment.

4.36.4.2.3 Expected Actions

It is expected that after receiving Update Account Information message the receiving system will
update its local patient demographic, diagnosis, guarantor, and/or insurance information. Any
information received as null in the new P05 message shall be removed locally.

4.36.4.3 Account Management — End Account

4.36.4.3.1 Trigger Events

Ending or closing of an account will typically occur as a result of patient discharge or visit end
and will result in the following Account Management message:

P06 — End Account.

4.36.4.3.2 Message Semantics

The Account Management transaction is conducted by the HL7 BAR message. The ADT Actor
shall generate the message whenever a patient is closed. The new P06 (end account) event shall
be used to close an account.

Note: Additional qualifications to the level of specification and HL7 profiling are stated in RAD TF-2: 2.3.

The segments of the End Account message listed below are required, and the detailed
description of messages is provided in the following subsections.

BAR Segment Billing Account Chapter in HL7 2.3.1
MSH Message Header 2
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BAR Segment Billing Account Chapter in HL7 2.3.1
EVN Event Type 3
PID Patient Identification 3
[PV1] Patient Visit 3 (see note)

Note: PV1 is required if use of PV1-19 Visit Number is required per the applicable regional or national appendices to the
IHE Radiology Technical Framework (See RAD TF-4)

Each message shall be acknowledged by the HL7 ACK message sent by the receiver of ADT
message to its sender. See RAD TF-2: 2.4.3 “Acknowledgement Modes” for definition and
discussion of the ACK message.

4.36.4.3.2.1 MSH Segment

The MSH segment shall be constructed as defined in RAD TF-2: 2.4.2.2.2 “Message Control”.
Field MSH-9 Message Type shall have at least two components. The first component shall have
a value of “BAR”; the second component shall have value of P06.

4.36.4.3.2.2 EVN Segment

The EVN segment is used to communicate necessary trigger event information to receiving
applications. See RAD TF-2: 4.1.4.1.2.1.2 for required and optional fields of the EVN segment.
4.36.4.3.2.3 PID Segment

All of the fields in PID segment are optional, except those listed in Table 4.36-8. See RAD TF-2:
4.1.4.1.2.1.3 for the list of all fields of the PID segment.

Table 4.36-8: IHE Profile - PID segment

SEQ LEN DT OPT TBL# | ITEM# ELEMENT NAME
20 CX R 00106 Patient Identifier List
5 48 XPN R 00108 Patient Name
18 20 CX C 00121 Patient Account Number

Adapted from the HL7 standard, version 2.3.1

4.36.4.3.2.4 PV1 Segment

Most of the fields in PVV1 segment are optional, except those listed in Table 4.36-9. RAD TF-2:
4.1.4.1.2.1.4 for the list of all fields of the PV1 segment.
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Table 4.36-9: IHE Profile - PV1 Segment

SEQ LEN DT OPT TBL# | ITEM# ELEMENT NAME
2 1 IS R 0004 00132 Patient Class
19 20 CX C 00149 Visit Number
51 1 IS C 0326 01226 Visit Indicator

Adapted from the HL7 standard, version 2.3.1

At least one of the fields PID-18 Patient Account Number or PV1-19 Visit Number shall be
valued. Additional requirements for the presence of value in these fields may be documented in
regional or national appendices to the IHE Radiology Technical Framework (See RAD TF-4)

Field PV1-51 Visit Indicator shall be valued with value “V” if the field PV1-19 Visit Number is
present. May be omitted otherwise.

4.36.4.3.3 Expected Actions

It is expected that after receiving End Account message (P06) the receiving system will update
its local patient account information to reflect the fact that the account has been closed.

4.37 Query Post-Processing Worklist

This section corresponds to Transaction RAD-37 of the IHE Technical Framework. Transaction
RAD-37 is used by Post-Processing Manager and Evidence Creator.

4.37.1 Scope

This transaction is used during post-processing by the Evidence Creator to find out what tasks
have been scheduled by the Post-Processing Manager. The transaction describes generically the
worklist being provided for post-processing related workitem codes for Image Processing,
Computer Aided Diagnosis, and Computer Aided Detection.

The Post-Processing Manager is the provider of the worklist. It obtains the necessary information
with either grouping with the Department System Scheduler or the Image Manager. The
Evidence Creator retrieves the worklist and includes received information in the resulting
instances, which are stored through instance stored transactions such as Evident Document
Stored, Image Stored, etc.
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4.37.2 Use Case Roles

‘ Evidence ‘ Post-Processing

Creator Manager

Query Post-Processing
Worklist

Actor: Evidence Creator
Role: Query the Post-Processing Manager for post-processing Scheduled Procedure Steps.
Actor: Post-Processing Manager

Role: Schedule post-processing procedure steps for the workitems of Image Processing,
Computer Aided Diagnosis, and Computer Aided Detection; accept requests for Worklist items,
perform the query and return response.

4.37.3 Referenced Standards

DICOM PS 3.4: General Purpose Worklist SOP Class

4.37.4 Interaction Diagram

) Post-Processing
Evidence Creator Manager

Query GP Worklist
Receive GP Worklist

4.37.4.1Query General Purpose Worklist Message
This is the worklist query sent to the Post-Processing Manager.

4.37.4.1.1 Trigger Events

A user or an automated function on the Evidence Creator queries for scheduled post-processing
worklist items.
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4.37.4.1.2 Message Semantics

C-FIND request of the DICOM General Purpose Worklist SOP Class is used to query for the
general purpose worklist. Evidence Creator performs the SCU role, and the Post-Processing
Manager performs the SCP role.

4.37.4.1.2.1 Matching Keys and Return Keys

The Evidence Creator is required to query for specific attributes (return keys) that will be
inserted into the instances created as a result of post-processing. See Appendix D for more
details.

The Evidence Creator shall support individually each one of the required query keys listed in
Table 4.37-4 - Return and Matching Keys For Post-Processing Worklist Queries. In addition, at
least one of the following three combinations shall be implemented by the Evidence Creator:

1. Patient Oriented Query: Query for a worklist for a specific patient/procedure. The SCU shall
support all (31) combinations of the matching key attributes listed in Table 4.37-1 by including 1
or more keys. The sequence attributes denoted in the italics are not matching keys on their own
but have to be included in a query to convey the value of the attributes contained within them.
Thus, the SCU shall support any combination of Patient’s Name, Patient ID, Accession Number,
Requested Procedure 1D, and Scheduled Workitem Code.

Table 4.37-1: GPWL Keys for Patient Oriented Query

Matching Key Attributes Tag
Patient's Name (0010,0010)
Patient ID (0010,0020)
Referenced Request Sequence (0040,A370)
>Accession Number (0008,0050)
>Requested Procedure ID (0040,1001)
Scheduled Workitem Code Sequence (0040,4018)
>Code Value (0008,0100)
>Coding Scheme Designator (0008,0102)

2. Station-oriented Query: Query for a broad worklist for particular workstation. The SCU
shall support all (15) combinations of the matching key attributes listed in Table 4.37-2 by
including 1 or more keys. The sequence attributes denoted in the italics are not matching keys on
their own but have to be included in a query to convey the value of the attributes contained
within them. Code Value of the Scheduled Station Name Code Sequence, if valued, shall be set
to the AE Title of the workstation’s General Purpose Worklist SCU.
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Table 4.37-2: GPWL Keys for Station-Oriented Queries

Matching Key Attributes Tag
General Purpose Scheduled Procedure Step Status (0040,4001)
Scheduled Station Name Code Sequence (0040,4025)
>Code Value (0008,0100)
>Coding Scheme Designator (0008,0102)
Scheduled Procedure Step Start Date and Time (0040,4005)
Scheduled Workitem Code Sequence (0040,4018)
>Code Value (0008,0100)
>Coding Scheme Designator (0008,0102)

3. The Class-oriented Query: Query for a broad worklist for a particular class of workstations.

1035 The SCU shall support all (15) combinations of the matching key attributes listed in Table 4.37-3
by including 1 or more keys. The sequence attributes denoted in the italics are not matching keys
on their own but have to be included in a query to convey the value of the attributes contained

within them.
1040 Table 4.37-3: GPWL Keys for Class-Oriented Worklist Queries
Matching Key Attributes Tag
General Purpose Scheduled Procedure Step Status (0040,4001)
Scheduled Station Class Code Sequence (0040,4026)
>Code Value (0008,0100)
>Coding Scheme Designator (0008,0102)
Scheduled Procedure Step Start Date and Time (0040,4005)
Scheduled Workitem Code Sequence (0040,4018)
>Code Value (0008,0100)
>Coding Scheme Designator (0008,0102)

4.37.4.1.2.2 Examples for the Use of Matching Key Attributes

e Using the Scheduled Procedure Step Start Date and Time key: query for all the post-
processing tasks scheduled for today.
e Using the Scheduled Workitem Code key: query for all computer-aided detection (CAD)
1045 tasks.
e Using Scheduled Station Name key: query for all the post-processing tasks that are
scheduled for this workstation.
e Using the Scheduled Procedure Step Start Date and Time, Scheduled Workitem Code and
Scheduled Station Class Code keys: query for all the Image Processing tasks that are
1050 scheduled for today on CT 3D reconstruction workstations.
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Note: Applications are recommended to append a wildcard "*" at the end of each component of the structured Patient
Name to facilitate matching with both structured and unstructured Patient Names.

4.37.4.1.2.3 Matching Keys and Return Keys

The Evidence Creator is required to query for specific attributes (return keys), many of which
will be required in the objects it creates. The requirements for the attributes in the stored objects
are defined in Appendix C. There are additional attributes that may be queried.

Table 4.37-4 summarizes the matching key requirements and lists the optional and required
attributes that may be requested and shall be returned in order to make these available to the user
at the Evidence Creator. See RAD TF-2: 2.2 for more information on conventions used in this
table.

Table 4.37-4: Matching and Return Keys for Post-Processing Worklist Queries

Attribute Name Tag Query Keys Query Keys Return
Matching
SCU SCP SCU SCP
SOP Common
Specific Character Set (0008,0005) @] e} @] R
SOP Class UID (0008,0016) 0] 0] R+* R
SOP Instance UID (0008,0018) @] R R+* R
General Purpose Scheduled Procedure Step Information
General Purpose Scheduled (0040,4001) R+ R R+ R
Procedure Step Status
Input Availability Flag (0040,4020) ] R R+ R
General Purpose Scheduled (0040,4003) @] R R+ R
Procedure Step Priority
Scheduled Procedure Step ID (0040,0009) @] 0o @] R
Scheduled Workitem Code (0040,4018)
Sequence
>Code Value (0008,0100) R+ R R+* R
>Coding Scheme Designator (0008,0102) R+ R R+* R
>Code Meaning (0008,0104) - - R+ R
Scheduled Processing (0040,4004)
Applications Code Sequence
>Code Value (0008,0100) @] R R+* R
>Coding Scheme Designator (0008,0102) @] R R+* R
>Code Meaning (0008,0104) - - R+ R
Scheduled Station Name Code (0040,4025)
Sequence
>Code Value (0008,0100) R+ R R+* R
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Attribute Name Tag Query Keys Query Keys Return
Matching
SCU SCP SCU SCP
>Coding Scheme Designator (0008,0102) R+ R R+* R
>Code Meaning (0008,0104) - - R+* R
Scheduled Station Class Code (0040,4026)
Sequence
>Code Value (0008,0100) R+ R R+* R
>Coding Scheme Designator (0008,0102) R+ R R+* R
>Code Meaning (0008,0104) - - R+* R
Scheduled Station Geographic (0040,4027)
Location Code Sequence
>Code Value (0008,0100) 0] R 0] R
>Coding Scheme Designator (0008,0102) @] R @] R
>Code Meaning (0008,0104) - - @] R
Scheduled Procedure Step Start (0040,4005) R+ R R+ R
Date and Time
Expected Completion Date and (0040,4011) 0 R @] R
Time
Scheduled Human Performers (0040,4034)
Sequence
>Human Performer Code (0040,4009)
Sequence
>>Code Value (0008,0100) @] R @] R
>>Coding Scheme Designator (0008,0102) @) R @) R
>>Code Meaning (0008,0104) - - @) R
>Human Performer's Name (0040,4037) @] 0o @] R+
>Human Performer's Organization (0040,4036) @] 0o @] R+
Referenced Study Component (0008,1111)
Sequence
>Referenced SOP Class UID (0008,1150) @] e} @] R
>Referenced SOP Instance UID (0008,1155) @] e} @] R
Input Information Sequence (0040,4021)
>Study Instance UID (0020,000D) @] e} R+* R
>Referenced Series Sequence (0008,1115)
>>Series Instance UID (0020,000E) @] o] R+* R
>>Retrieve AE Title (0008,0054) 0 (0] o R
>>Storage Media File-Set ID (0088,0130) 0 e} @] @]
>>Storage Media File-Set UID (0088,0140) @) O @) @)
>>Referenced SOP Sequence (0008,1199)
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Attribute Name Tag Query Keys Query Keys Return
Matching
SCU SCP SCU SCP
>>>Referenced SOP Class UID (0008,1150) @] e} R+* R
>>>Referenced SOP Instance UID (0008,1155) @] e} R+* R
Relevant Information Sequence (0040,4022)
>Study Instance UID (0020,000D) @) o @) R
>Referenced Series Sequence (0008,1115)
>>Series Instance UID (0020,000E) @) O @) R
>>Retrieve AE Title (0008,0054) @] e} @] @]
>>Storage Media File-Set ID (0088,0130) o e} @] @]
>>Storage Media File-Set UID (0088,0140) o e} @] R
>>Referenced SOP Sequence (0008,1199)
>>>Referenced SOP Class UID (0008,1150) @) o @) R
>>>Referenced SOP Instance UID (0008,1155) @) o @)
Resulting General Purpose (0040,4015)
Performed Procedure Step
Sequence
>Referenced SOP Class UID (0008,1150) @) o @) R
>Referenced SOP Instance UID (0008,1155) @) o @) R
Actual Human Performers (0040,4035)
Sequence
>Human Performer Code (0040,4009) 0 e} @] R
Sequence
>>Code Value (0008,0100) 0] 0] 0] R
>>Coding Scheme Designator (0008,0102) @] 0] @] R
>>Code Meaning (0008,0104) - - @] R
>Human Performer's Name (0040,4037) @] e} @] R+
>Human Performer's (0040,4036) @] o] @] R+
Organization
Study Instance UID (0020,000D) @] 0o R+* R
Multiple Copies Flag (0040,4006) @] o] @] R
All other Attributes from the @] o] @] @]
General Purpose Scheduled
Procedure Step Information
Module
General Purpose Scheduled Procedure Step Relationship
Referenced Request Sequence (0040,A370)
>Study Instance UID (0020,000D) @] 0o R+* R
>Referenced Study Sequence (0008,1110)
>>Referenced SOP Class UID (0008,1150) @] e} R+* R
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Attribute Name Tag Query Keys Query Keys Return
Matching
SCU SCP SCU SCP

>>Referenced SOP Instance UID (0008,1155) @] e} R+* R
>Requested Procedure ID (0040,1001) R+ R+ R+ R
>Requested Procedure Description (0032,1060) @) o @) R
>Requested Procedure Code (0032,1064)

Sequence

>>Code Value (0008,0100) 0] 0] 0] R
>>Coding Scheme Designator (0008,0102) @) o @) R
>>Code Meaning (0008,0104) - - @) R
>Accession Number (0008,0050) R+ R R+ R
>Requesting Physician (0032,1032) @) o @) R

>All other Attributes relating to @] e} @] @]

the Requested Procedure and the
Imaging Service Request in the
General Purpose Scheduled
Procedure Step Relationship
Module

Patient Relationship

All Attributes from the Patient 0] (0] 0] 0]
Relationship Module

Patient Identification

Patient's Name (0010,0010) R+ R R+ R
Patient ID (0010,0020) R+ R R+ R
All other Attributes from the 0] (0] 0] 0]

Patient Identification Module

Patient Demographic

Patient's Birth Date (0010,0030) @] e} R+ R
Patient's Sex (0010,0040) @] e} R+ R
All other Attributes from the @] e} @] @]

Patient Demographic Module
Patient Medical

All Attributes from the Patient 0] (0] 0] 0]
Medical Module

4.37.4.1.3 Expected Actions

The Post-Processing Manager performs the query and sends the matching General Purpose
1065  Worklist items to the Evidence Creator.
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4.37.4.2Receive General Purpose Worklist Message

This is the message the Post-Processing Manager sends containing post-processing General
Purpose Worklist information as a response to the Evidence Creator query.

4.37.4.2.1 Trigger Events
The Post-Processing Manager receives a query for a Post-Processing Worklist.

4.37.4.2.2 Message Semantics

C-FIND Response from the DICOM General Purpose Worklist SOP Class will be used for this
message. Some of the attributes queried through the worklist originate from other sources during
previous steps in the workflow, and are made available to the Post-Processing Manager (grouped
with Department System Scheduler or Image Manager) through other transactions such as
MPPS. It is up to the Post-Processing Manager to determine the Input Information, e.g., study,
series, etc. appropriate to be used in a workitem Scheduled Procedure Step, i.e., it is independent
of the acquisition process and resulting MPPS.

The Post-Processing Manager shall specify the type of task to be performed in the content of the
Scheduled Workitem Code Sequence (0040,4018) using one of the following values from
DCMR CID 9231:

Table 4.37-5: Post-Processing Workitem Definition

Coding Scheme Designator Code Value (0008,0100) Code Meaning (0008,0104)
(0008,0102)
DCM 110001 Image Processing
DCM 110002 Quality Control
DCM 110003 Computer Aided Diagnosis
DCM 110004 Computer Aided Detection
DCM 110008 Print
DCM 110009 No subsequent Workitems

4.37.4.2.3 Expected Actions

An automated Evidence Creator uses the worklist to start post-processing or the user is provided
with the worklist to start work.

4.38 Workitem Claimed

This section corresponds to Transaction RAD-38 of the IHE Technical Framework. Transaction
RAD-38 is used by Post-Processing Manager, Report Manager, Report Creator and Evidence
Creator.
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4.38.1 Scope

Upon selecting a post-processing workitem, the Evidence Creator takes ownership of the item by
telling the Post Processing Manager to change the status of the SPS to IN PROGRESS. This
allows the Post-Processing Manager to update its worklist and permits other worklist users to
detect that this SPS has been claimed and is possibly already being worked on.

Similarly during the reporting workflow, upon selecting a Reporting workitem, the Report

Creator takes ownership of the item by telling the Reporting Manager to change the status of the
SPS to IN PROGRESS. This allows the Report Manager to update its worklist and permits other
worklist users to detect that this SPS has been claimed and is possibly already being worked on.

In both workflow cases, the SCU can also set the status to SUSPEND.

4.38.2 Use Case Roles

Evidence Post-Processing
Creator Manager

Workitem Claimed

Report Report
Creator Manager

Actor: Evidence Creator

Role: Updates the Post-Processing Manager of the new status of the post-processing SPS when
the Evidence Creator claims the post-processing SPS.

Actor: Post-Processing Manager
Role: Accepts post-processing GP-SPS update information from the Evidence Creator.
Actor: Report Creator

Role: Updates Report Manager with status of the Reporting SPS when the Report Creator claims
the reporting SPS.

Actor: Report Manager
Role: Accepts GP-SPS update information from the Report Creator.

4.38.3 Referenced Standards
DICOM PS 3.4: General Purpose Scheduled Procedure Step SOP Class.
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4.38.4 Interaction Diagram

Evidence Post-Processing
Creator Manager

GP-SPS N-ACTION

Report Creator Report Manager

GP-SPS N-ACTION

4.38.4.1 General Purpose Scheduled Procedure Step In Progress/Suspend
Message

4.38.4.1.1 Trigger Events

For a post-processing workitem, a user or an automated function on the Evidence Creator begins
to act on a post-processing scheduled procedure step, or stops acting on it without completing it.

For the reporting workitem, the user begins to act on the scheduled procedure step at the Report
Creator, or stops acting on it without completing it.

4.38.4.1.2 Message Semantics

The Evidence Creator uses the N-ACTION request of the DICOM General Purpose Scheduled
Procedure Step SOP Class to inform the Post-Processing Manager that a specific SPS has been
started, and its status is IN PROGRESS. The Evidence Creator performs the SCU role, and the
Post-Processing Manager performs the SCP role. An SPS may also be suspended or resumed,
and the associated status of SUSPENDED or SCHEDULED will be set (see the DICOM 2011,
Part 4, Section F.1.6 for additional information).

The Report Creator and Report Manager utilize the same mechanism, where the Report Creator
performs the SCU role, and the Report Manager performs the SCP role.

If a human is performing the Post-Processing scheduled procedure step, then the N-ACTION
request may include the Actual Human Performers Sequence.

In a case of the reporting scheduled procedure step, the Report Creator shall send the Actual
Human Performer Sequence to the Reporting Manager, who shall then check if the person is
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allowed to perform the workitem. The Report Creator application shall ensure that the correct
user information is filled in the sequence.

4.38.4.1.3 Expected Actions

The Post-Processing Manager updates the status of the SPS to IN PROGRESS, which is an
indication that the SPS is already being working on, and other Evidence Creators shall not
perform any action on it. Attempts by any Evidence Creator without the current Transaction UID
to update the SPS will be rejected.

When Post-Processing Manager updates the status of the SPS to SUSPENDED or
SCHEDULED, the SPS has now been released from the control of the Evidence Creator.

In the same way, the Report Manager updates the status of the SPS to IN PROGRESS, which is
an indication that the SPS is already being working on, and other Report Creators shall not
perform any action on it. Attempts by any other Report Creator to update the SPS will be
rejected by the Report Manager.

When the Report Manager updates the status of the SPS to SUSPENDED or SCHEDULED, the
SPS has now been released from the control of the Report Creator.

4.39 Workitem Performed Procedure Step In Progress

This section corresponds to Transaction RAD-39 of the IHE Technical Framework. Transaction
RAD-39 is used by Post-Processing Manager and Evidence Creator as well as Report Manager
and Report Creator.

4.39.1 Scope

Upon starting to work on the claimed post-processing scheduled procedure step, Evidence
Creator sends a message to the Post-Processing Manager to create a Performed Procedure Step
(PPS).

Upon starting to work on the claimed reporting scheduled procedure step, Report Creator sends a
message to the Report Manager to create a Performed Procedure Step (PPS).
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4.39.2 Use Case Roles

Evidence Post-Processing
Creator Manager

Workitem PPS in
progress

Report Report
Creator Manager

1165  Actor: Evidence Creator

Role: Update the Post-Processing Manager with creation of a post-processing PPS when the
Evidence Creator starts the work.

Actor: Report Manager
Role: Accept PPS information from Report Creator.
1170  Actor: Report Creator

Role: Updates the Report Manager with the creation of a Reporting Workitem PPS, when the
Report Creator starts the work.

Actor: Post-Processing Manager
Role: Accept post-processing PPS information from the Evidence Creator.

1175 4.39.3 Referenced Standards
DICOM PS 3.4: General Purpose Performed Procedure Step SOP Class
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4.39.4 Interaction Diagram

Evidence Post-Processing
Creator Manager
' :
GP-PPS NCREATE>|:|
: i
Report Creator Report Manager

| [}
GP-PPS NCREATEﬂ

|

[}

4.39.4.1 General Purpose Performed Procedure Step In Progress Message

4.39.4.1.1 Trigger Events

For a post-processing workitem, a user or an automated function on the Evidence Creator begins
a post-processing performed procedure step.

For a reporting workitem, a user begins to perform the scheduled procedure step at the Report
Creator.

4.39.4.1.2 Message Semantics

The Evidence Creator as SCU uses the N-CREATE request of the DICOM General Purpose
Performed Procedure Step SOP to inform the Post-Processing Manager as SCP that a specific
PPS has been started and its status is IN PROGRESS.

4.39.4.1.3 Expected Actions

The Post-Processing Manager or the Report Manager creates the PPS with status IN
PROGRESS.

If a Referenced General Purpose Scheduled Procedure Step Sequence (0040,4016) item is
present in the N-CREATE request, the Post-Processing Manager or the Report Manager shall
update the Attribute Resulting General Purpose Performed Procedure Steps Sequence
(0040,4015) in the identified General Purpose Scheduled Procedure Step SOP Instance.

The Post-Processing Manager may use the Performed Work Status Update transaction to notify
the interested recipients about the received GP-PPS.
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The Report Manager may use the Performed Work Status Update transaction to notify the
interested recipients about the received GP-PPS using for this purpose.

4.39.4.1.3.1 Relationship between Scheduled and Performed Procedure Steps

The relationship between Scheduled and Performed Procedure Step information is shown in the
following cases. Refer to Appendix C for details of forming attributes in each of these cases.

4.39.4.1.3.1.1 Simple Case

SPS PPS

This case indicates a 1-to-1 relationship between SPS and PPS. Information about the Scheduled
Procedure Step and Requested Procedure shall be copied from the Scheduled Procedure Step
object to the Performed Procedure Step Relationship Module.

4.39.4.1.3.1.2 Unscheduled Case

SPS PPS

This case indicates a 0-to-1 relationship between SPS and PPS. Information about the Scheduled
Procedure Step and, possibly, Requested Procedure is not available to the Evidence Creator or
Report Creator due to different reasons, e.g., General Purpose Worklist SCP not available,
unplanned post-processing during reporting.

4.39.4.1.3.1.3 Append Case

1 1
SPS p| PPSat
@ Evidence Creator or
Report Creator

I-n PPS appended at
—»| Evidence Creator or
Report Creator
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This case indicates a 1-to-N relationship between SPS and PPS where first the PPS is generated
in response to an SPS. Other Performed Procedure Steps are added sequentially at a later time.
All Performed Procedure Steps shall refer back to the same Requested Procedure and to the
original SPS. All Requested Procedure and Scheduled Procedure Step attributes shall be copied
from the Scheduled Procedure Step Object to the Performed Procedure Step Relationship
Module and to the Request Attribute Sequence of the resulting composite instance.

No PPS can be appended if the SPS status is COMPLETED or DISCONTINUED.

4.39.4.1.3.1.4 Abandoned Case

SPS PPS

This case indicates a 1-to-1 relationship between SPS and PPS, even though the PPS may or may
not have associated Evidence Documents Images or other data objects. A procedure step may
have to be abandoned for clinical reasons before it is complete. If SOP instances are sent by the
Evidence Creator to the Image Archive or from the Report Creator to Report Manager, then they
shall be identified in the PPS N-SET. This is a means to explicitly communicate this information
to the Post-Processing Manager. All Requested Procedure and Scheduled Procedure Step
attributes shall be copied from the Scheduled Procedure Step Object to the Performed Procedure
Step Relationship Module.

4.40 Workitem Performed Procedure Step Completed

This section corresponds to Transaction RAD-40 of the IHE Technical Framework. Transaction
RAD-40 is used by Post-Processing Manager and Evidence Creator as well as Report Manager
and Report Creator.

4.40.1 Scope

After completing or discontinuing a post-processing performed procedure step, the Evidence
Creator sends a message to the Post-Processing Manager to update the PPS status to
COMPLETED or DISCONTINUED and references any results that have been created and sent
to the Image Manager/Archive.

Report Creator behaves similarly to update the Report Manager with the PPS status and the
references to the result that was created and sent to the Report Manager, e.g., an SR object, or an
external ID of an object outside of IHE scope.
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4.40.2 Use Case Roles

Evidence Post-Processing
Creator Manager

Workitem PPS
completed

Report Report
Creator Manager

Actor: Evidence Creator

Role: Update the Post-Processing Manager with status of the post-processing PPS when the
Evidence Creator finishes or discontinues work.

Actor: Post-Processing Manager
Role: Accept post-processing PPS information from the Evidence Creator.
Actor: Report Creator

Role: Updates Report Manager with status of the Reporting Workitem PPS, when it finishes or
discontinues work.

Actor: Report Manager
Role: Accepts PPS information from Report Creator.

4.40.3 Referenced Standards
DICOM PS 3.4: General Purpose Performed Procedure Step SOP Class
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4.40.4 Interaction Diagram

Evidence Post-Processing
Creator Manager
| |
GP-PPS N-SET ﬂ
: i
Report Creator Report Manager

1 |
GP-PPS N-SET >|:|

|

|

4.40.4.1 General Purpose Performed Procedure Step Completed Message

4.40.4.1.1 Trigger Events

For a post-processing workitem, automated Evidence Creator, or a user finishes the post-
processing scheduled procedure step.

For a reporting Workitem, a user finishes the work on the scheduled procedure step.

4.40.4.1.2 Message Semantics

The Evidence Creator as SCU uses the N-SET request of the DICOM General Purpose
Performed Procedure Step SOP Class to inform the Post-Processing Manager as SCP that a
specific performed procedure step has been done and its status is COMPLETED. The Evidence
Creator may use N-SET to send intermediate updates of the PPS information. The final N-SET
has either the status of COMPLETED or DISCONTINUED. The Report Manager acts in the
same way as SCU with the Report Manger as SCP. The Report Manager notifies the DSS about
the PPS status through either the Performed Work Status Update or by grouping with it.

When the status is set to COMPLETED or DISCONTINUED, the Evidence Creator shall send to
the Post-Processing Manager a list of all Composite SOP Instances, if any, created in the Output
Information Sequence (0040,4033). Similarly, the Report Creator shall send the list of all SOP
Instances in the Output Information Sequence (0040,4033) or identify non-DICOM output in the
Non-DICOM Output Code Sequence (0040,4032).
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4.40.4.1.3 Reporting Message Semantics

After the workitem has been completed, the Report Creator shall provide the Report Manager
with the details of the reporting task that has been performed. This information shall be included
into the Performed Work Item Code Sequence in the General Purpose Performed Procedure Step
N-SET message. The Report Creator shall also reference any results created during the reporting
task performed. The output information is part of the General Purpose Performed Procedure Step
Results Module. The output data must be stored to an appropriate data repository. Which data
repository is used will depend on the type of the output data that might be a report, an audio file,
an Evidence Document or other objects.

The Report Creator may also suggest subsequent work items to the Report Manager. The
requested subsequent work items are included in the General Purpose Performed Procedure Step
Results Module.

4.40.4.1.4 Expected Actions

The Post-Processing Manager or Report Manager updates the status of the PPS to COMPLETED
or DISCONTINUED.

4.41 Workitem Completed

This section corresponds to Transaction RAD-41 of the IHE Technical Framework. Transaction
RAD-41 is used by Post-Processing Manager and Evidence Creator as well as Report Manager
and Report Creator.

4.41.1 Scope

After completing or discontinuing a post-processing scheduled procedure step, the Evidence
Creator sends a message to the Post-Processing Manager to update the SPS status to
COMPLETED or DISCONTINUED. This allows the Post-Processing Manager to update its
worklist.

After completing or discontinuing a reporting scheduled procedure step, the Report Creator
sends a message to the Report Manager to update the SPS status to COMPLETED or
DISCONTINUED. This allows the Report Manager to update its worklist.
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4.41.2 Use Case Roles

Evidence Post-Processing
Creator Manager

Workitem completed

Report Report
Creator Manager

Actor: Evidence Creator

Role: Update the Post-Processing Manager with status of the post-processing SPS when the
Evidence Creator finishes work.

Actor: Post-Processing Manager
Role: Accept post-processing GP-SPS information from Evidence Creator.
Actor: Report Creator

Role: Updates Report Manager with status of the Reporting Workitem SPS, when it finishes the
work.

Actor: Report Manager
Role: Accepts reporting GP-SPS information from Report Creator.

4.41.3 Referenced Standards
DICOM PS 3.4: General Purpose Scheduled Procedure Step SOP Class
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4.41.4 Interaction Diagram

Evidence Post-Processing
Creator Manager

GP-SPS N-ACTION

| i
Report Creator Report Manager

GP-SPS N-ACTION

4.41.4.1General Purpose SPS Completed Message

4.41.4.1.1 Trigger Events

For a post-processing workitem, a user or automated function on the Evidence Creator finishes
the post-processing scheduled procedure step.

For the reporting workitem, a user finishes the work on the scheduled procedure step at the
Report Creator.

4.41.4.1.2 Message Semantics

The Evidence Creator as SCU uses the N-ACTION request of the DICOM General Purpose
Scheduled Procedure Step SOP Class to inform the Post-Processing Manager as SCP that a
specific scheduled procedure step has been finished and its status is COMPLETED. This
message informs the Post-Processing Manager that the SPS is complete and that further PPS will
not be created for this SPS. The Evidence Creator may also discontinue a SPS with a status of
DISCONTINUED.

In the same way, the Report Creator uses the N-ACTION request of the DICOM General
Purpose Scheduled Procedure Step SOP Class to inform the Report Manager as SCP that a
specific scheduled procedure step has been finished and its status is COMPLETED. This
message informs the Report Manager that the workitem SPS is complete and that further PPS
will not be created for this SPS. The Report Creator may also discontinue a SPS with a status of
DISCONTINUED.
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4.41.4.1.3 Expected Actions

The Post-Processing Manager or the Report Manager updates the status of the SPS to
COMPLETED or DISCONTINUED.

In addition, the Post-Processing Manager or Report Manager informs the DSS and Image
Manager using the Performed Work Status Update transaction.

4.42 Performed Work Status Update

This section corresponds to Transaction RAD-42 of the IHE Technical Framework. Transaction
RAD-42 is used by the Department System Scheduler, Report Manager and Image Manager.

4.42.1 Scope

This transaction is used by the Department System Scheduler, Report Manager or the Image
Manager to inform the others of the status of performed work being managed. This transaction
allows the system not managing the performed work to stay in sync with the status.

How or whether the non-managing system uses this information is at the discretion of
implementers and customers. Some examples are given below:

e The Department System Scheduler is grouped with the Post-Processing Manager and
manages all post-processing tasks. This transaction enables the Department System
Scheduler to notify the Image Manager about the Post-Processing work that has been
performed, e.g., CAD has been performed on a set of images and an evidence document
has been stored.

e The Image Manager is grouped with the Post-Processing Manager and manages some
post-processing tasks. This transaction enables the Image Manager to notify the
Department System Scheduler about the post-processing work that has been performed.

e The Report Manager is implemented as a standalone system and manages reporting tasks.
This transaction enables Report Manager to notify Department System Scheduler and
Image Manager that report has been completed.

4.42.2 Use Case Roles

Department System Report Image
Scheduler/Post- Manager Manager/Post-
Processing Manager Processing Manager

Performed Work
Status Update
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Actor: Department System Scheduler

Role: When managing tasks (i.e., is grouped with a Post-processing Manager), it must send task
status notifications to the Image Manager and Report Manager. When monitoring the status of
tasks managed by the Image Manager or Report Manager it must be ready to receive task status
notifications.

Actor: Image Manager

Role: When managing tasks (i.e., is grouped with a Post-processing Manager), it must send task
status notifications to the Department System Scheduler and Report Manager. When monitoring
the status of tasks managed by the Department System Scheduler or Report Manager it must be
ready to receive task status notifications.

Actor: Report Manager

Role: When managing tasks (i.e., implementing Reporting Worklist, Workitem Claimed,
Workitem Completed, Workitem Performed Procedure Step In Progress, Workitem Performed
Procedure Step Completed), it must send task status notifications to the Department System
Scheduler and Image Manager. When monitoring the status of tasks managed by the Department
System Scheduler or Image Manager it must be ready to receive task status notifications.

4.42.3 Referenced Standards
DICOM PS 3.4: General Purpose Performed Procedure Step SOP Class
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4.42.4 Interaction Diagram
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4.42.4.1Post-Processing Performed Procedure Step Created/Updated Message

4.42.4.1.1 Trigger Events

In scenario A, the Department System Scheduler is grouped with a Post-Processing Manager and
receives status creation or update on tasks it manages. In scenario B, the Image Manager, due to
being grouped with a Post-Processing Manager, receives status creation or updates on tasks it
manages, e.g., from an Evidence Creator. In Scenario C, Report Manager receives status creation
or updates on tasks it manages from Report Creator. In either scenario, for example, a GP-PPS
Completed message received by the Post-Processing Manager or Report Manager shall trigger
the Work Status Update message to be sent.

4.42.4.1.2 Message Semantics

In scenario A, the Department System Scheduler uses the N-CREATE and N-SET requests of
the DICOM General Purpose Performed Procedure Step SOP to inform the Image Manager and
Report Manager when work has been started and when it is complete. The Department System
Scheduler performs the SCU role, and the Image Manager and Report Manager perform the SCP
role.

In scenario B, the Image Manager uses the N-CREATE and N-SET requests of the DICOM
General Purpose Performed Procedure Step SOP to inform the Department System Scheduler
and Report Manager when work has been started and when it is complete. The Image Manager
performs the SCU role, and the Department System Scheduler and Report Manager perform the
SCP role.

In scenario C, the Report Manager uses the N-CREATE and N-SET requests of the DICOM
General Purpose Performed Procedure Step SOP to inform the Department System Scheduler
and Image Manager when work has been started and when it is complete. The Report Manager
performs the SCU role, and the Department System Scheduler and Image Manager performs the
SCP role.

“Performed work” may consist of one or more related sub-workitems managed by the SCU, who
is acting as the workflow manager for these workitems. As the SCU receives status information
about each sub-workitem, it will in turn update the SCP. The SCU sends N-CREATE with GP-
PPS status of “IN PROGRESS” after the sub-workitem has been claimed, but no later than the
first workitem performed procedure step in progress transaction for that sub-workitem has been
performed. In the N-CREATE, the SCU uses the Performed Workitem Code Sequence
(0040,4019) to communicate the sub-workitem. The SCU may use N-SET to send intermediate
updates. The final N-SET with GP-PPS status of “COMPLETED?” is sent after the sub-workitem
GP-SPS is completed. If there are further sub-workitems managed by the SCU, N-SET will
contain the Requested Subsequent Workltem Code Sequence, indicating the next workitem it
will be updating. When the SCU finishes updating all sub-workitems it manages, this attribute
will be sent with the workitem of “No Subsequent Workitems,” signifying the end of this set of
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performed work. This means that another workflow manager may take over managing
subsequent set of work.

Post-Processing Manager and Report Manager shall generate unscheduled GP-PPS to use in the
Performed Work Status transaction; they cannot simply re-transmit the GP-PPS received from
the Evidence Creator or Report Creator. To populate Performed Workltem Code Sequence, they
shall use appropriate codes from DCMR Context Group 9231 (see Table 4.42-1).

Table 4.42-1: Context ID 9231 — General Purpose Workitem Definition

Coding Scheme Designator Code Value (0008,0100) Code Meaning (0008,0104)
(0008,0102)
DCM 110001 Image Processing
DCM 110002 Quality Control
DCM 110003 Computer Aided Diagnosis
DCM 110004 Computer Aided Detection
DCM 110005 Interpretation
DCM 110006 Transcription
DCM 110007 Report Verification
DCM 110008 Print
DCM 110009 No subsequent Workitems

4.42.4.1.3 Expected Actions

The Department System Scheduler or Image Manager records and uses the information as
appropriate to its responsibilities.

4.43 Evidence Document Stored

This section corresponds to Transaction RAD-43 of the IHE Technical Framework. Transaction
RAD-43 is used by the Acquisition Modality and Evidence Creator actors.

4.43.1 Scope

In the Evidence Documents Stored transaction, the Acquisition Modality or the Evidence Creator
transmits an Evidence Document, which is stored in the Image Archive.

Evidence Documents are DICOM composite objects that are produced as a result of performing
procedure steps such as image acquisition, image processing or computer-aided detection.

These objects are intended to serve as evidence for diagnostic interpretation; however, they are
not images but rather DICOM Structured Reporting documents. Evidence Documents represent
the uninterpreted information which is primarily managed and used inside imaging department,
although distribution outside Radiology is not precluded. Such objects are not expected to be
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managed by the Report Manager. Objects encoded as SOP Instances of such SOP classes as
Mammography CAD are examples of Evidence documents.

4.43.2 Use Case Roles

Acquisition Image Evidence
Modality Archive Creator

Evidence Document
Stored

Actor: Acquisition Modality

Role: Records non-imaging evidence information in the Evidence Documents and stores them to
the Image Archive.

Actor: Evidence Creator

Role: Records non-imaging evidence information in the Evidence Documents and stores them to
the Image Archive.

Actor: Image Archive

Role: Accepts and Stores Evidence Document Instances received from the Acquisition Modality
or Evidence Creator.

4.43.3 Referenced Standards

DICOM PS 3.4: Storage Service Class; Basic Text SR SOP Class; Enhanced SR SOP Class;
Comprehensive SR SOP Class; Chest CAD SR SOP Class; Mammography CAD SR SOP Class;
OB-GYN Ultrasound Procedure Reports; Catheterization Lab SR; Vascular Ultrasound SR.

This list is intended to provide a base list of examples. It is expected that DICOM will continue
to publish additional SR SOP Classes and Templates appropriate for Evidence Documents.
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4.43.4 Interaction Diagram

Acquisition Image

Modality Archive Evidence
Creator
[} [}

[} | [}
| ] [}
}
|

D Evidence Document Stored Evidence Document Stored ['|

<
(C-STORE) (C-STORE)

4.43.4.1 Evidence Document Stored

This transaction relates to the “DICOM C-STORE” event between the Acquisition modality or
the Evidence Creator and the Image Archive in the above interaction diagram.

4.43.4.1.1 Trigger Events

The Acquisition Modality or the Evidence Creator generates Evidence Documents that need to
be archived.

4.43.4.1.2 Message Semantics

The Acquisition Modality or the Evidence Creator uses the DICOM C-STORE message to
transfer the Evidence Documents (as SR objects) to the Image Archive for storage. The
Acquisition Modality or the Evidence Creator is the DICOM Storage SCU and the Image
Archive is the DICOM Storage SCP.

It is a requirement that certain information be recorded in the Evidence Document header. The
details of mapping such information to DICOM SOP instances are specified in RAD TF-2:
Appendix A.2, Table A.2-1.

4.43.4.1.3 Expected Actions

The DICOM Standard (2011) defines a number of non-image storage SOP classes that may be
used for creation of Evidence Documents. It is expected that the Image Archive will support
multiple storage SOP classes as defined in Table 4.43-1 below.

Table 4.43-1: Suggested Evidence Document SOP Classes

SOP Class UID SOP Class Name
1.2.840.10008.5.1.4.1.1.88.50 Mammaography CAD SR
1.2.840.10008.5.1.4.1.1.88.11 Basic Text SR
1.2.840.10008.5.1.4.1.1.88.22 Enhanced SR
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SOP Class UID SOP Class Name
1.2.840.10008.5.1.4.1.1.88.33 Comprehensive SR
1.2.840.10008.5.1.4.1.1.88.65 Chest CAD SR

It is also expected that the Image Archive will support one or more Templates that are defined to
be used with the Evidence Documents, as specified in the Table 4.43-2,

Table 4.43-2: Suggested Evidence Document Templates

Template ID Template Name
TID 4000 Mammaography CAD Document Root Template
TID 5000 OB-GYN Ultrasound Procedure Report
TID 3500 Hemodynamics Report
TID 4100 Chest CAD SR Document Root Template
TID 5100 Vascular Ultrasound Procedure Report Template

The Image Archive must support storage level 2: i.e., all type 3 attributes must be supported.

4.43.4.1.3.1 Mammography Image Profile

Evidence Creator and Image Manager/Image Archive actors supporting the Mammography
Image Profile shall support the Mammography CAD SR SOP Class.

In particular, CAD systems (acting as Evidence Creators) performing analysis on Mammography
images shall be able to return their results in Mammography CAD SR SOP Class instances. This
does not preclude them from additionally creating Presentation States and/or Secondary Capture

or Mammography images.

Also, Image Manager/Image Archive actors shall not only be able to receive Mammography
CAD SR SOP Class objects from the Evidence Creator, but also be able to return them in
response to queries (i.e., they must actually be stored intact for later retrieval, not merely
processed or burned in to images dynamically). See Retrieve Evidence Documents [RAD-45]
transaction Section 4.45.4.2.3.1.

4.44 Query Evidence Documents

This section corresponds to Transaction RAD-44 of the IHE Technical Framework. Transaction
RAD-44 is used by the Image Archive and Image Display actors.

4.44.1 Scope

This section describes the sequence of Transactions required for the Image Display to query the
Image Archive for instances of Evidence Documents.
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4.44.2 Use Case Roles

Image Image
Archive Display

Query
Evidence

Actor: Image Display
1515 Role: Query for Evidence Documents objects (generally in order to retrieve them).
Actor: Image Archive

Role: Respond to queries from the Image Display for Evidence Documents objects.

4.44.3 Referenced Standards
DICOM PS 3.4: Query/Retrieve Service Class

1520 4.44.4 Interaction Diagram

Image Archive Image Display

Query Evidence Documents (C-FIND)

Query Responses (C-FIND)

4.44.4.1Query Evidence Documents

The Query (Study Root — FIND and optionally Patient Root — FIND) SOP Classes shall be
supported. Refer to DICOM PS 3.4: Query/Retrieve Service Class for detailed descriptive
1525  semantics.

4.44.4.1.1 Trigger Events
Image Display needs to obtain information about Evidence Documents.
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4.44.4.1.2 Message Semantics
The message semantics are defined by the DICOM Query/Retrieve SOP Classes.

A C-FIND Request from the DICOM Study Root Query/Retrieve Information Model — FIND
SOP Class or the DICOM Patient Root Query/Retrieve Information Model — FIND SOP Class
shall be sent from the Image Display to the Image Archive.

The Image Display uses one or more matching keys as filter criteria to obtain the list of matching
entries in the Image Archive at the selected level (Patient & Study/Series/Instance).

In addition to the required and unique keys defined by the DICOM Standard, the IHE Technical
Framework has defined matching and return keys to be supported by query SCUs and SCPs. The
keys are defined in RAD TF-2: 4.14.4.1.2 and Table 4.14-1. The conventions for key usage are
defined in RAD TF-2: 2.2. For the Image Display (SCU) and the Image Archive (SCP) the
additional Evidence Document Instances specific keys are defined in Table 4.44-1.

Table 4.44-1: Evidence Document Instance Specific Query Matching and Return Keys

Attribute Name Tag Query Keys Matching Query Keys Return
scu | scp scu | scp

Evidence Document Instance Specific Level
Content Date (0008,0023) o] o] o] R+
Content Time (0008,0033) o o o R+
Referenced Request Sequence (0040,A370)
>Study Instance UID (0020,000D) e} e} R+* R+
>Accession Number (0008,0050) e} e} R+ R+
>Requested Procedure ID (0040,1001) e} e} R+ R+
>Requested Procedure Code (0032,1064)
Sequence
>>Code Value (0008,0100) o o o R+
>>Coding Scheme Designator (0008,0102) o o o R+
>>Coding Scheme Version (0008,0103) o] o] o] R+
>>Code Meaning (0008,0104) e} e} e} R+
Content Template Sequence (0040,A504)
>Template Identifier (0040,DB00) e} e} R+ R+
Concept Name Code Sequence (0040,A043)
>Code Value (0008,0100) o] o] R+* R+
>Coding Scheme Designator (0008,0102) o o R+* R+
>Coding Scheme Version (0008,0103) o o o R+
>Code Meaning (0008,0104) o o R+ R+
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4.44.4.1.3 Expected Actions

The Image Archive receives the C-FIND request, performs the matching on the provided keys
and sends the list of matching records back to the Image Display via C-FIND responses.

The Image Display is expected to use the Template 1D to select Evidence Documents for
retrieval that it supports.
4.44.4.1.3.1 Mammography Image Profile

Image Display and Image Manager/Image Archive actors supporting the Mammography Image
Profile shall support the Mammography CAD SR SOP Class.

4.45 Retrieve Evidence Documents

This section corresponds to Transaction RAD-45 of the IHE Technical Framework. Transaction
RAD-45 is used by the Image Archive, Image Display, Imaging Document Source and Imaging
Document Consumer.

4.45.1 Scope

In the Retrieve Evidence Documents Transaction, the requested DICOM Evidence Documents
are transferred from the Image Archive to the Image Display or from the Imaging Document
Source to the Imaging Document Consumer.

4.45.2 Use Case Roles

Image Archive Image Display Imaging Document
Source

Imaging Document
Retrieve Evidence Consumer
Documents

Actor: Image Archive:

Role: Sends requested Evidence Documents to the Image Display Actor.

Actor: Imaging Document Source

Role: Sends requested Evidence Documents to the Imaging Document Consumer.
Actor: Image Display

Role: Receives requested Evidence Documents from the Image Archive Actor.
Actor: Imaging Document Consumer
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Role: Receives requested Evidence Documents from the Imaging Document Source

4.45.3 Referenced Standards
DICOM PS 3.4: Query/Retrieve Service Class, Storage SOP Class

4.45.4 Interaction Diagram

Image Archive Image Display

i Retrieve Evidence documents (C-MOVE) —
|

Store Evidence Documents (C-STORE)
>

Render
Evidence
Documents

4.45.4.1 Retrieve Evidence Documents

The Retrieve (Study Root — MOVE and optionally Patient Root - MOVE) SOP Classes shall be
supported. The Image Archive as an SCU shall support DICOM Storage SOP Classes that may
be used as Evidence Documents. The Imaging Document Source as an SCU shall support
DICOM Storage SOP Classes that may be used as Evidence Documents it published for sharing.
Refer to DICOM PS 3.4 Annex C for detailed descriptive semantics (see Table 4.38-1).

In the case of retrieving Evidence Documents in a Cross-Enterprise, imaging document sharing
(XDS-1.b) network environment, a configuration of mapping the AE Titles to DICOM AE
Network Addresses (IP Address and Port number) is needed to be exchanged between the
Imaging Document Source and the Imaging Document Consumer. Appendix G describes in
details the AE Title mapping to the DICOM AE Network Addresses.

4.45.4.1.1 Trigger Events
The Image Display or the Imaging Document Consumer selects specific Evidence Document
objects to retrieve from the Image Archive or the Imaging Document Source.

4.454.1.2 Message Semantics

The message semantics are defined in the DICOM Query/Retrieve Service Class section of the
DICOM PS 3.4: Query/Retrieve Service Class. It is the responsibility of the Image Manager or
Imaging Document Source to assure that the patient and procedure information is current in the
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Evidence Document objects when they are retrieved from the Image Archive or Imaging
Document Source.

4.45.4.1.3 Expected Actions

The Image Archive or the Imaging Document Source receives the C-MOVE request, establishes
a DICOM association with the Image Display or the Imaging Document Consumer, and uses the
DICOM C-STORE command to transfer the requested Evidence Document objects.

Since the Image Display or the Imaging Document Consumer can select compatible documents
based on the Template IDs returned in the query, the Image Display or the Imaging Document
Consumer is required not to return an error to the Image Archive or the Imaging Document
Source due to the retrieved document content. The retrieved results may simply be discarded
instead.

4.45.4.2 Render Evidence Documents

This transaction relates to the “Render Evidence Documents” event of the above interaction
diagram.

4.45.4.2.1 Trigger Events

The Image Display or the Imaging Document Consumer receives Evidence Document instances
from the Image Archive or the Imaging Document Source.

4454272 Invocation Semantics

This is a local invocation of functions resident within the Image Display or the Imaging
Document Consumer. Evidence Documents shall be displayed to the user of the Image Display
or the Imaging Document Consumer. The method used by the Image Display or the Imaging
Document Consumer to present Evidence Documents for viewing by the user is outside the
scope of the IHE Technical Framework. For example, in the case when an Image Display or an
Imaging Document Source is grouped with an Evidence Creator, the Evidence Document may be
rendered as input for further processing by the Evidence Creator.

4.45.4.2.3 Expected Actions

The Image Display or the Imaging Document Consumer renders the Evidence Documents
retrieved. If the Image Display or the Imaging Document Consumer is unable to handle parts of
the document, it may inform the user and offer the choice of doing a “low-grade” rendering or
ignoring the data.

Evidence Documents may contain references to other types of evidence objects. The Image
Display or the Imaging Document Consumer shall always be able to render (or “low-grade”
render) referenced Evidence Documents or to invoke other rendering display functionality.
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If the Image Display also supports the Consistent Presentation of Images Profile, it is also
required to apply any presentation states referenced in the Evidence Document for application to
the relevant images.

If the Image Display also supports the Key Image Notes Profile, it is also required to render any
Key Image Notes referenced in the Evidence Document.

Note: It is recommended to use the just retrieved instance of the Evidence Document to ensure that the most recent patient
data be displayed to reflect possible patient merge and patient update in the Image Manager/Image Archive. This
patient data may be inconsistent with patient data contained in a previously retrieved copy of the same Evidence
Document instance.

4.45.4.2.3.1 Mammography Image Profile

Image Display and Image Manager/Image Archive actors supporting the Mammography Image
Profile shall support the Mammography CAD SR SOP Class.

Image Display actors shall be able to apply Mammography CAD SR information to displayed
images; see RAD TF-2:4.16.4.2.2.1.1.8 Display of CAD Marks. It is not permitted to ignore data
that has a rendering intent of presentation required; there is no such thing as a “low-grade”
rendering for Mammography CAD SR.

4.46 Query Reporting Worklist

This section corresponds to Transaction RAD-46 of the IHE Technical Framework. Transaction
RAD-46 is used by Report Manager and Report Creator.

4.46.1 Scope

This transaction is used during Reporting work done by the Re