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The text of this technical report is based on the following documents:

Enquiry draft Report on voting
62C/309/CDV 62C/321/RVC

Full information on the voting for the approval of this technical report can be found in the
report on voting indicated in the above table.

This technical report does not follow the rules for structuring International Standards as given
in Part 2 of the ISO/IEC Directives.

NOTE This report has been reproduced without significant modification of its original content or drafting.
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This document, which is purely informative, is not to be regarded as an International
Standard.

The committee has decided that the contents of this publication will remain unchanged until
2007. At this date, the publication will be

* reconfirmed;

* withdrawn;

* replaced by a revised edition, or
+ amended.
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MEDICAL ELECTRICAL EQUIPMENT -
GUIDELINES FOR IMPLEMENTATION OF
DICOM IN RADIOTHERAPY

1 Introduction to this document

For a number of years, the International Electrotechnical Commission (IEC) worked on the
development of a standard addressing Electronic Data Exchange in Radiotherapy. At about
the safne time, another group with international representation had been w extend

the DICOM (Digital Imaging and Communication in Medicine) stan sed for
diagnoptic images to include images/data used in radiotherapy. Uljj isipn was
made by the IEC to adopt four DICOM RT objects as an IEC standafrd ' n April
1998 3s IEC 61852 ‘Medical Electrical Equipment — Digital i ication

System in Medicine (DICOM) — Radiotherapy Objects First d|t|o . A cument
has bgen developed to introduce and to call attention i DICOM
standafd with its radiotherapy extension. It also addre mplete
evaluation of the "DICOM Conformance Statement" pre L le need
for a qpalified individual such as a medical physicist/to e aIu ibili ieces of
radiotherapy equipment impact in the clinic of eled i 2 integrity of
data ejfchange.

This dpcument gives a brief introductio C including its extension to Radiotherapy.
Parts of this document are derived re produced by the DICOM (WG 7
responpi J Standard. This document Qqutlines
prelimi OM interface to a medical appl|ication
system.

The ) by the National Electrical Manufacturers
Associgation of Apiecicay S ndard there are a number of DICOM develppment

tool kits produced by aca 3 in the public domain. There are also commercial
toolkitd produced b i . Details of these can be obtained on the Internet.
The DI e Inteynet provides state of the art news on DICOM Sfandard
development, reI G s, prablems etc. Some of the Internet references have links to
other ed Web sites which are extremely useful for further infofmation
on DIC j

NOTE ishan i ementation guide. For full normative description of the DICOM standard consult

2

In the 1980's with the development and proliferation of medical imaging equipment, it became
clear to radiologists and the manufacturers of medical imaging equipment that the tremendous
growth in image acquisition systems, display workstations, archiving systems, and hospital-
radiology information systems made vital the connectivity and interoperability of all pieces of
equipment. In order to simplify and improve equipment connectivity, medical professionals
(American College of Radiology — ACR) joined forces with medical equipment manufacturers
(US National Electrical Manufacturers Association — NEMA) in an international effort to
develop DICOM, the Digital Imaging and Communications in Medicine Standard. When
DICOM interface is implemented into a medical device, it can be directly connected to another
DICOM-compatible device, eliminating the need for a custom interface. DICOM was first
developed to address connectivity and inter-operability problems in radiology, but today there
are sections of the DICOM standard which define radiotherapy objects. Fig 1 shows the scope
of the DICOM connectivity of these objects as supported by the standard.
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The DICOM!"? Standard currently provides the following Services:

« Network Image Transfer: Provides the capability for two devices to communicate by
sending objects such as radiology images (eg CT, MR, CR, X-Ray Angiography & RF,
PET, NM, US etc) or RT images and data (RT Structure Set, Plan, Image, Dose, &
Treatment Record). It also allows the facility to identify and retrieve/transfer images/data
from the remote devices. Network transfer is currently the most common connectivity
feature supported by DICOM products.

¢ On-Line Imaging Study Management: Provides medical devices with the network
capability to integrate with various information systems eg Hospital Information System
(HIS) for clinical and administrative data, and Radiotherapy Information System (RIS) for

radiotegy-and+raciotherapyimageseanddate——m———— ————————————— — — 8 8

« Network Print Management: Provides the capability to print im worked
primter/camera. An example of this is multiple scanners or workstations ingNimgges on
a s|ngle shared hardcopy media.

e Oppen Media Interchange: Provides the capability to manua mages
or RT objects) and related information (such as reports 0 . PICOM
stahdardizes a common file format, a medical directg \ [ media
(eg bn and
majling a patient imaging study for remote consultati

«  Warkflow Management: The standard has been exterided t%qQ defing ist and
Geheral Purpose Worklist which are desig ~ be the
performance of imaging and othe dur brovide
hafmonisation with other standarad being
corjsidered.

The DICOM standard is structured as:

Part 1 + Introduction a

Part 2| - Confo@ : icit) ) bervice

Classep (such as ‘ [ uch as
TCP/IH, Ethernety.

Part 3 - Infokmatio } Defihitions (IOD) — specifies the structure and attributes of pbjects
which are A i lasses. These objects include images, studies, and paflient.

Part 4|- Se - pecifications — defines the operations that can be performed on
instandes of<informatpon Objects (defined in Part 3) to provide a specific service such as
Storagg, Query/Retrieve, Print.

NOTE arts—S—and4of thestamdard represent the core of the DICOMOpem Networkformmatismm—Services Classes
defined in part 4 are combined with specific Information Object Definitions (I0ODs) defined in part 3 to form a
service-object pair (SOP). The SOP is the basic building block of DICOM communication. Further an SOP can
either be a Client (Service Class User — SCU) or a server (Service Class Provider — SCP). So for the two DICOM
compliant partners to communicate with each one of the partners must define its role as an SCU and the other as
an SCP.

Part 5 — Data Structures and Encoding — specifies the encoding of the data content of
messages which are exchanged to accomplish the operations used by the Service Classes
(Part 4)

Part 6 — Data Dictionary — defines the individual information attributes that represent the data
content (Part 5) of instances of Information Objects.

Part 7 — Message Exchange — specifies the operations and protocol used to exchange
messages. These operations are used to accomplish the services defined by the Service
Classes (Part 4)
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Part 8 — Network Communication Support for Message Exchange — defines the services and
protocols used to exchange messages (Part 7) directly on OSI (Open Systems
Interconnection) and TCP/IP networks.

Part 9 — Point-to-Point Communication Support for Message Exchange- defines the services
and protocols used to exchange messages (Part 7) on the DICOM 50-pin interface. (Included
for compatibility with ACR/NEMA 2 ). It is no longer used with DICOMS3.0.

Open Media Storage (Parts 10-12)

Part 10 — Media Storage and File Formats for Media Interchange — standardises the overall
open Storage Media architecture used by this part, including the definition of a generic File
ffeService and 4 UIFeCIOFy conceptl.
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During|the'RSNA 1994 at Chicago, a meeting was held at which a clear need was exgressed
for stapdardization of the way radiotherapy data (such as external beam and brachytherapy
treatment plans, doses, and images) are transferred from one piece of equipment to another.
The importance of such a standard was clear. The cost of developing custom interfaces,
especially in radiotherapy departments where multi-vendor installations are common, is high,
an expense which must be passed on to the user. Not only are such developments costly,
they can be technically difficult, slowing down the progress of integration of the radiotherapy
department, and are also safety critical. Although a standard such as DICOM does not
eliminate these issues, it can facilitate development of safe, reliable inter-operability.

As a result of the RSNA meeting, an ad-hoc Working Group, later to become DICOM Working
Group 7 (Radiotherapy Objects) was formed under the auspices of NEMA. Participating
members of this group include many manufacturers of radiotherapy equipment, some
academics, and also members involved with the AAPM and the IEC.

In 1997, four DICOM RT objects were ratified: RT Structure Set, RT Plan, RT Dose, and RT
Image. These objects were integrated into Part 3 of the DICOM standard published in 1998.
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An additional three objects: RT Beam Treatment Record, RT Brachy Treatment Record & RT
Treatment Summary Records were finalised in 1998 which subsequently appeared in DICOM
standard in 1999.

4

DICOM RT Capabilities

In order to understand what DICOM objects can and cannot provide it is important for
radiotherapy professionals to distinguish between DICOM connectivity and application
interoperability. DICOM connectivity refers to the DICOM message exchange standard
responsible for establishing connections and exchanging properly structured messages so
that an information object sent from one node will be completely received by the receiving

node. [fM_other words, the successiul transier of information: the sy
excharlge" between two pieces of medical equipment.

Beyond connectivity lies application interoperability — the ability
information objects. DICOM plays a crucial role in enabling

stul "plyg and

ipulate
y, but

sometimes "plug and play" at this level requires more than the sta itibon and
coding|of information provided by DICOM. Specification ang\testi i ication
capabilities and data flow needs to be performed by the h S Fa6i]i fective
integration of the various DICOM applications. For &x ¢ & intensity-

moduldted) data from an IMRT-capable treatment planni &qui rd and
verify or treatment system capable of managm S| ch dynamt 3 . ill see

later, DICOM requires implementers to
needs [in a DICOM Conformance St
applicgtion interoperability.

The kgy feature of DICOM is the caabi'
establighed by DICOM whj he e i 3
properly structured mess&gges\so tha anMinforn object sent from one piece of eqUipment

will be

5

The DIC e of the DICOM Standard, are defined as:

mation
ing such

stivity”. This refers to the prptocols
of connections and the exchgnge of

DIC

RT aining information related to patient anatomy, for ekample
str ~ ' centers. These entities are typically identified on devicgs such
asJ | or virtual simulation workstations, or treatment planning
Sy

RT inlng geometric and dosimetric data specifying a course of external beam
ang py treatment, for example beam angles, collimator openings| beam
mofifiers, and brachytherapy channel and source specifications. The RT Plan entity may
be Lcreated hy a—simulation workstation and cuhenqunnﬂy enriched h‘,’ a trelatment
planning system before being passed on to a record and verify system or treatment
device. An instance of the RT Plan object usually references a RT Structure Set instance
to define a coordinate system and set of patient structures.

RT Image, specifying radiotherapy images which have been obtained on a conical
imaging geometry, such as those found on conventional simulators and portal imaging
devices. It can also be used for calculated images using the same geometry, such as
digitally reconstructed radiographs (DRRs).

RT Dose, containing dose data generated by a treatment planning system in one or more
of several formats: three-dimensional dose data, isodose curves, DVHs, or dose points.

RT Beam Treatment Record: This scope of the RT Beam Treatment Record is external
beam session record during a radiotherapy treatment course with an optional treatment
summary indicating the cumulative state of a treatment course.
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« RT Brachy Treatment Record: This scope of the RT Brachy Treatment Record is
brachytherapy treatment session record during a radiotherapy treatment course with an
optional treatment summary indicating the cumulative state of a treatment course.

e RT Treatment Summary Record: The scope of this object is treatment summaries
indicating the cumulative state of a treatment course.

Fig 2 describes the DICOM Information Model with the additional RT objects.
6 A DICOM Example (including RT Objects)

To illustrate, see Fig 3, how DICOM, including RT objects, can be used during an external

beam patienttreatment here is a list of possible treatment steps _and their assaciated DICOM

objectq:

1. The patient is scanned on a CT scanner, producing a DICO Other
DIGOM image modalities, such as MR, could also be produced.

2. A \Jirtual simulation application queries the scanner using DISOR i images,
and performs a virtual simulation. An RT Structure Set Ject QP taining
identified structures such as the tumor and critical orga is also
crepted, containing beam geometry information, iagraphs
(DRRs) may also be created as RT Image objects

3. A treatment planning system (TPS) then reads , and RT
Plaph. It adds beam modifiers, modifies the [ and also
calgulates dosimetry data for the j Image
DRRs may also be produced.

4. Are me data
con make
us¢g ate RT
Im3 above
ste

5. Pefi creates
Tre

The ab fferent

utilizat nind.

7 Th

It is no dor to simply claim conformance to DICOM, and the statement "This

product has D has even less meaning in the radiotherapy domain, in which inter

operabijlity is;a verwgomplex issue. A vendor must produce a DICOM Conformance Stqtement

(DCS) Rart” 2 of the DICOM Standard (12) descnbes the format of such a statement. It

nd the

Communication media implemented by a manufacturer. The standard does not stipulate to list
the Object modules and their relevant attributes implemented. This information is vital to aid
and establish inter-connectivity between the two systems intending to communicate to each
other. A prospective purchaser of a new equipment must study the DCS supplied by a vendor
to ensure successful communication between his/her and the vendor’s equipment.

A typical ‘Example’ of a DCS for RT Plan IOD as SCP is given in Annex A of this document
where Chapters 1-7 of the DCS contains information stipulated by the DICOM standard.
Appendices A-C of the DCS gives additional information which is useful and necessary for
practical application. Appendix A of this DCS specifies the RT Plan modules and their
attributes implemented by the Example. Appendix B lists the status code returned by the
Example DCS and Appendix C lists the DICOM attributes which do not map exactly on to the
example DCS.
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Connectivity between two pieces of equipment can be evaluated ahead of time by the use of
the equipment's DCSs. However, for RT applications, it is not usually possible to determine
inter-operability — this must be done by extensive testing. Nevertheless, conformance
statements provide a foundation to determine connectivity and assess the potential inter-
operability of two products, and in some cases identify potential problems without ever having
physically connected them.

Radiotherapy professionals should insist upon a conformance statement for any device that
to be DICOM conformant with RT Objects. Many manufacturers make their
conformance statements available on the Internet.
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DICOM

Intérfaceisto-be developed:

Deduce the DICOM Objects (e.g. images) to be implemented,
For each Object define the Service Class that is required,
For each Service Class establish whether the DICOM interface has is to develo

ped as

a Service Class Provider (Server) or a Service Class User (Client) of the service,

2. Each Object defines Mandatory, Conditional and User Optional modules. Define which of

the

User Optional modules are to be implemented.

3. Each module contains mandatory or optional attributes. It is recommended to list
mandatory and optional attributes within all the modules implemented.

4. There are a number of commercially available DICOM Toolkits based on the DICOM
standard. A Toolkit usually provides an environment to develop DICOM interface to an
application system and some of these also provide initial testing facilities.

all the
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There are also a number of public domain Toolkits available on the Internet which are not
normally used to develop a DICOM interface to an application system to be developed as a
commercial product. Notwithstanding that, these toolkits provide an easy to understand and
implement DICOM interface. These toolkits also provide a very convenient initial test
environment.

As it is obvious from (1) — (3), that there are a number of options available in implementing a
DICOM interface to an application system. A DCS contains the Objects and the associated
Service Classes implemented by an application system. A good DCS must also include the
Object modules and their attributes implemented. The next step is to consult the DCS, usually
published on the Internet, of a system you are intending to interconnect with. From the

Compaﬂicnnc of two n(‘Qc, Htshould be pnccihln to-deduce-the level of interconnectivity of the

two systems.

For a ikely to

implem g, it is

sugges ut the

commd .|In any

case W M WG7

commi

It is alp decide

upon t tribute

usage | stz 2 WG7

should i ' ir 3 { at contradict the officially

establis 3 other

implem

10 DICOM Testing

The DICOM standard anism.

There pre worki still the

users fesponsibility pbliance

betwee

To veri

e Tes g an in-
hod

e There are e i i i i nternet
which can.provide/initial test facilities.

e Toltestvit more rigorously there are also commercially available DICOM test centgers. So

far these are only avallable Tor the non-K1 environment.

« Arrange one or more cross vendor testing with third party equipment. This should
determine the level of inter-connectivity between various equipment.

11 Caution to Users

The DICOM standard follows the IEC convention in all cases except for the patient coordinate
system which is the only known inconsistency between the DICOM standard and the IEC. The
IEC, through its publication IEC 61217, Amendment 1 (1999) defines patient coordinate
systems for radiotherapy equipment. As the DICOM defines the patient co-ordinate system
that is related to the portrayal of cross-sectional images, an amendment to IEC 61217
includes transformation matrices to allow conversion of patient coordinates from the DICOM
convention to the IEC convention.
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The health care facility is responsible for confirming the veracity of data transferred using the
DICOM standard. This requires specification of the needed capabilities, evaluations of the
accuracy data transfer, and testing of the implementation of these data by the receiving
station.

Although DICOM compliance is a necessary condition for radiation oncology information to be
transferred among pieces of radiation oncology equipment, it is not necessarily a sufficient
condition. DICOM provides a common interface language, and DICOM compliance ensures
that all equipment "speaks the same language". However, DICOM compliance does not
ensure that the information passed from one piece of equipment to another will be compatible
with the capabilities of the receiving equipment, such that the two systems can inter-operate.
The situation is analogous to communication among people: A communication language (say,
Englishh or French) might be defined, but one also needs a mechanism, sach.as a telgphone
or email connection, to actually effect the transfer of information fp one\indiviflual to
anothef. Thus, purchasers of radiation oncology equipment must verify th i ipment
will acfually communicate with other equipment and successfully n using
the DICOM protocols and definitions.

12 Concluding remarks

DICOM i gnal conferencges and
exhibitlons. It has increasingly gained confidence frq 3 éndors and usefs. The
DICOM e iSi highly
desiraljle for RT & image processing,

The DICOM Standard Committee is the—¢ i ith- members drawn from uger and
vendorforganisations, government agehcie andard developing organisations with
NEMA [secretariat.

The DICOM is expandi S - adiology and cardiology imaging to radiotherapy,
reporting about findin \ ioQs exchamnge between imaging system and infofmation

systemls. Additi to nade as new DICOM Supplements that are
incorpqrated int CIE:

Propodals.

g and Communications in Medicine (DICOM) Standard
Industry Manager

NEMA PS3.™15 (2000)

National Electrical Manufacturers Association (NEMA) Publication Sales
T300N 17 Street, Suite T847

Rosslyn, Va 22209, USA Phone (703) 841 3285 Fax (703) 841 3385
http://www.nema.org/nema/medical/dicom/

(b) DICOM newsgroup
Comp.protocols.Dicom
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Workstations Acquisition Modalities
(TPS, EPI, Review Stn) (eg CT, MR)

Information
Systems
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Patient

RT Beam Treatment Record Q(L

Images

RT Brachy Treatmerit Record i %

RT Dose RT Structure Set RT Plan

RT Image

T Treatment Summary Record:

DICOM

Fig

Acquisition Systems: Portal
(CT, MR etc)

Hard Copy
(Printer, Camera)

All

SS, Plan, Dose All Record|

Image, SS, Plan
y

Simulator Virtual Simulator Treatment Review Station Linac
Planning System Contrgl System

Fig 3 A DICOM Example (inc RT Objects)

(During an external beam patient treatment)
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Annex A
XYZ/Company Oncology Systems Ltd

An Example DICOM Conformance Statement
for XYZ/Product Treatment System

A.1 Introduction

This chapter provides general information about the purpose, scope
Conformance Statement.

A1.1 Scope and field of application

The sg¢ope of this DICOM Conformance Statement is to Yacilitais
equipnient of XYZ/COMPANY Oncology Systems Ltd. This

to the DICOM standard (formally called the NEMA PS 3.X-

descrigtion of the applications involved and providee

of this

e with
pliance
a short
e data

excharlge capabilities of the equipment. The main ele egcerihing Ythese capabilities are

the suUpported DICOM Service Object Pair
Definitions (I0OD) and Transfer Syntax’s«

The fielld of application is the integration
into an|environment of medical devices;

This Cpnformance State
addenda.

A.1.2 Intende<§
This Cpnformance\8ta

< (p
e systemii
* marke

It is assumed-that the yeader is familiar with the DICOM standard.

A.1.3 Contents and structure

Object

ipment

and its

The DICOM Conformance Statement is contained in chapter A.2 through A.7 and follows the
contents and structuring requirements of DICOM PS 3.2-1998 Additionally, the Appendices
following chapter A.7 specify the details of the applied |IODs, SCP-specific status codes and

extended configuration details.

A.1.4 Used definitions, terms and abbreviations

« DICOM definitions, terms and abbreviations are used throughout this Conformance

Statement. For a description of these, see DICOM PS 3 1998.

e The word XYZ/COMPANY in this document refers to XYZ/COMPANY Oncology Systems

Ltd.

e The word XYZ/PRODUCT in this document refers to the XYZ/COMPANY Oncology

Systems Precise Treatment System Product, Release 1.0.
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A.1.5 References

[DICOM PS 3 1998]

The Digital Imaging and Communications in Medicine (DICOM) standard:

NEMA PS 3.X (X refers to the part 1 — 13) and Supplements.

National Electrical Manufacturers Association (NEMA) Publication Sales

1300 N. 17th Street, Suite 1847

Rosslyh, Va. 22209, United States of America

A.1.6 Important note to the reader

This Jonformance Statement by itself does not guarante

perahility of

XYZ/COMPANY equipment with non-XYZ/COMPANY eqtfi . ser Yor user’s|agent)

should|be aware of the following issues:

Scope

The goal of DICOM is to facj
Intgroperability refers to the abili
systems, to work successfully tog of medical devices [|into a
netivorked environment may require tions that are not specified within the
scope of DICOM. Consequently, uing e N yation provided by this Conformance
Statement does not gus S Z/COMPANY equipment with non-
XYYZ/COMPANY equi . ponsibility to analyse thoroughly the
application requirg S 'fy a )solution that integrates XYZ/COMPANY
eqyipment with no iprme

Validation Q
XYZ/COMPAN

imglementatio

rather than interoperability.
distributed over two gr more

n carefully tested to assure that the | actual
face corresponds with this Conformance Stafement.

Where XYZ/CQO g t is linked to non-XYZ/COMPANY equipment, the first
step is to 3 ant Conformance Statements. If the Conformance Statgements
indicate CQ ormation exchange should be possible, additional validation
tests to énsure the functionality, performance, accuracy and stability of

prep iption related data. It is the responsibility of the user (or| user’s
aggnt) to i Ippropriate test suite and to carry out the additional validation |tests.

e DICOM Standard

The BDI€OM Standard will evolve in future to meet the user’s growing requirements{and to
incorporaté new features and technologies. XYZ/COMPANY s actively involved in this
evolution and plans to adapt its equipment to future versions of the DICOM Standard. In
order to do so, XYZ/COMPANY reserves the right to make changes to its products or to
discontinue its delivery. The user should ensure that any non-XYZ/COMPANY provider
linking to XYZ/COMPANY equipment also adapts to future versions of the DICOM
Standard. If not, the incorporation of DICOM enhancements into XYZ/COMPANY
equipment may lead to loss of connectivity and/or incompatibility.

NeWw versjons ©

A.2 Implementation Model

XYZ/PRODUCT is a networked information system comprising Control Systems and
Operators Consoles for use with XYZ/COMPANY Linear Accelerators, together with a
centralised Patient database for Prescription Preparation, Verification and Recording
purposes.
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A.2.1 Application Data Flow Diagram

XYZ/PRODUCT behaves as a single Application Entity (AE). The related Implementation
Model is shown in Fig 4.

A.2.2 Functional definition of Application Entity

The XYZ/PRODUCT application entity acts as Service Class Provider (SCP) of Verification
and Storage Service Classes.

The Application Entity is active when the XYZ/PRODUCT system is switched on.

A.2.3 | Sequencing of Real-World Activities

Not applicable.

Local Remote

Prescription(s)
Stored into
local Database

See 3.1.3.1

P B S

XYZ/PRODUCT
DICOM AE

1COM
Standard
rface

Verify Request.
See 3.1.3.2

Verify
Respo!
See 3.1.332
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A.3 AE Specifications

A.3.1 XYZ/PRODUCT AE Specification

The XYZ/PRODUCT Application Entity provides Standard Conformance to the following
DICOM V3.0 SOP classes as an SCP:

Table 1 — SOP Classes supported by XYZ/PRODUCT as SCP

SOP Class Name uiD
RT Plan[Storage=—STORE 42840460085 +4-++48+5
Verificat|on 1.2.840.10008.1.1 A

A.3.2 Association Establishment Policies
A.3.2.1 Association Establishment Policies

A.3.2.1.1 General

The maximum PDU size for XYZ/PRODUCT is configurak 2 mum of 1024 Hytes to
a maxi

A.3.2.1.2

XYZ/P S iation a Service Class Provider at a timle.

The number of simultaneou$\pending asos stipported is configurable. The defallt is 5.

A.3.2.1.3 Asynchronous Na

XYZ/P ?ODUCT no [ hrengds operations and will not perform asynchronous

window negotiatio

A.3.2.1.

The Im
The im

A.3.2.2

XYZ/PROPUCT does not initiate associations.

g Information

1.3.46.423632.128000

XYZ/PRODUCT_1.0

A.3.2.3 Association Acceptance Policy

The XYZ/PRODUCT Application Entity accepts associations for the following purposes:

To allow remote applications to store prescriptions into the XYZ/PRODUCT database (see
section A.3.2.3.1 below)

To allow remote applications to verify application level communication with
XYZ/PRODUCT (see section A.3.2.3.2 below)

XYZ/PRODUCT may accept association requests from remote stations depending on the
XYZ/PRODUCT configuration:
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« The Application Entity rejects association requests from unknown applications i.e.
applications that offer an unknown “calling AE title” or reside on an unrecognised TCP/IP
host. An application is known if and only if it is defined during configuration of the
XYZ/PRODUCT system.

« The Application Entity rejects association requests that incorrectly address the
XYZ/PRODUCT AE, i.e. from applications that offer a wrong “called AE title”. The
XYZ/PRODUCT AE title is defined during configuration of the system (See Section
A.6.1.1).

A.3.2.3.1 Store Prescriptions into XYZ/PRODUCT Database

A.3.2.3.1.1 Associated Real World Activity

XYZ/PRODUCT accepts associations from remote systems that wish t nd presgriptions for
storagg¢ into the XYZ/PRODUCT database.

A.3.2.3.1.2 Presentation Context Table

Abstract Syntax 2 Extengd

m NoTee Lk(\ ‘\\\( - Negotiation
RT Pla) | 1.2.840.10008.5.1.4.1.1.481.5 | (mplighyR LifieEndian | 1.2.840.10008.1.2 | scP | None
Storagf - éxpnc\\vli\_.ttle\gs}/n 1.2.840.10008.1.2.1 | SCP | None

t VR Blgwmn 1.2.840.10008.1.2.2 | SCP None

A.3.2.41.3 c-@ CP Con

XYZ/PRODUCT prg ar mance.

The AK i
stored.

el 0 Storage SCP: not all DICOM Type 1 and 2 attributes are

ich attributes from the received C-STORE requests are stqred for
internal XYZ

All othsfr received attributes will be discarded.

APPENDIX B lists the specific C-STORE response status codes returned by the AE.

The duration of the storage of the prescription is determined by the operator of the
XYZ/PRODUCT system.

A.3.2.3.1.4 Presentation Context Acceptance Criterion

XYZ/PRODUCT accepts all contexts in the intersection of the proposed and acceptable
presentation contexts. There is no check for duplicate contexts. Duplicate contexts are
accepted.
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XYZ/PRODUCT prefers its native byte ordering (Little Endian), and will prefer explicit over

implicit VR.

A.3.2.3.2 Verify Application Level Communication

A.3.2.3.2.1

Associated Real World Activity

XYZ/PRODUCT accepts associations from systems that wish to verify the application level
communication using the C-ECHO command.

A.3.2.3.2.2 Presentation Context Table

Any of the presentation contexts shown in Table 3 below are acceptablex

Table 3 — Acceptable Presentation Contexts for Veri

ication

Abstract Syntax Transfer ntah ole Extendefd Negotiation
Nanje uID Name List  \ )/U|E§ki§2\
Verification | 1.2.840.10008.1.1 |mp|icit¥§\uqle lgémn 4 1.2.@40@0&1} SCP | None
Explicit V itt@g}d'\an 1.2.8\4%0943.1.2.1 SCP | None
Explicit Vf(é?g Endi\aQ 1.\2\840.10008.1.2.2 SCP | None

A.3.2.3

XYZ/P

A.3.2.3.2.

XYZ/P

presentation &

accepted.

A.3.2.3.2]

XYZ/PRODUET p

implicif VR.

ax Selection Policies

is no check for duplicate contexts. Duplicate conte

bptable
ts are

efs its native byte ordering (Little Endian), and will prefer expligit over

A.4 Communication Profiles

A.41 Supported Communication Stacks

The XYZ/PRODUCT application provides DICOM V3.0 TCP/IP Network Communication
Support as defined in Part 8 of the DICOM Standard.

A.4.2 TCP/IP Stack

XYZ/PRODUCT inherits its TC/IP stack from the Microsoft Windows NT Server (Version 4.0)
operating system upon which it executes.
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A.4.3 Physical Media Support
XYZ/PRODUCT supports Ethernet 1SO.8802-3.

On XYZ/COMPANY supplied hardware platforms the connection type provided is
100/10BASE-T (RJ45 twisted pair).

A.5 Extensions/Specializations/Privatisations

Not applicable.

A.6 CQonfiguration

The XYZ/PRODUCT system DICOM settings are configured by
configyration program.

gpecific

Configyration changes are effective immediately they are co
Configuiration is intended to be performed by XYZ/CQO

A.6.1 AE Title/Presentation Address mappi
A.6.1.1 Local AE Titles and Prese

The Igcal Application Entity Title
XYZ/PRODUCT”

The default is “XYZ/COMPANY_
The lisien port number is

A.6.1.2 Remot€(§E
All remote applicatig

XYz/p

ned at

The fol

e the|rg
+ the
« the

A.6.2 | <Configurable Parameters

A.6.2.1 Communication Parameters
« the Maximum PDU size is configurable.
e the maximum number of simultaneous pending associations is configurable.

« DICOM Upper Layer Timeouts are configurable.
A.6.2.2 XYZ/PRODUCT Attribute Mapping

» the mapping of certain XYZ/PRODUCT Prescription parameters from attributes in received
RT Plan storage requests can be explicitly disabled through configuration. (See
Appendix C).
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A.7 Support of Extended Character Sets

None.

TR 62266 0O IEC:2002(E)
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Annex B

Applied RT Plan IOD and Mapping to XYZ/PRODUCT Database
Import of RT Plan Prescriptions

The modules selected from the RT Plan 10D of DICOM for prescription import are given in
Table 4 below. If a module is not listed, none of the attributes in that module is stored by
XYZ/PRODUCT.

Table 4 — Applied Modules in the RT Plan 10D for Import ( ‘iii e)

IE Module Usage

Patient Patient

Study General Study < >
Series RT Series (\\ \\

Equipment General Equipment \

Plan RT General Plan / ) >

RT Prescriptipﬁ\\//
{T }‘&ker%:e\\Ta@es k
RT\Ratieht Setup N/
R{(Fﬂraction\‘:}ﬁh%e

RY Beams \'

ZCOCCCCZ%;/E/é
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Table 5 to Table 16 below specify, for each of the applied modules above, the attributes
stored by XYZ/PRODUCT, further details of mapping onto the XYZ/PRODUCT database, and
any attribute specific constraints applicable to their use. Attributes that are completely ignored
by XYZ/PRODUCT are shown shaded.

Note that XYZ/PRODUCT configuration settings may determine whether certain attributes are
actually used to map to XYZ/PRODUCT parameters (see Appendix C).

Note also that XYZ/PRODUCT requires validation of the entire applied IOD, i.e. where
attributes irrelevant to XYZ/PRODUCT are included in a message, they must still have values
that are valid according to the DICOM standard. Storage requests containing invalid attributes
will be REJECTED (See Table 17, Status Code A901)

@%

23
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Table 5 — RT Plan Storage SOP Class (SCP) - Patient Module

Attribute Name , Notes/Constraints

Patient’s Name (0010,0010) PN 1 2 Treated as Type 1 attribute. See Note 1.
Patient ID (0010, 0020) LO 1 2 Treated as Type 1 attribute. See Note |
and Note II.
Patient’s Birth Date (0010, 0030) DA 1 2 See
Note IlI.
Patient’s Sex (0010, 0040) CS 1 2 See
Note IlI.
Refer¢nced Patient Sequence (0008, 1120) SQ 1 3 \
>Referenced SOP Class UID (0008, 1150) ul 1 1C
>Referenced SOP Instance UID | (0008, 1155) ul 1 1C Ign red
Patient’s Birth Time (0010, 0032) ™ 1 3
Other|Patient IDs (0010, 1000) | LO1-N |3~ \to\fa\\smésﬁbce/
Other|Patient’s Names (0010, 1001) PN 1-N (3 m U\QS ues stored.
Ethnid Group (0010, 2160) | sH{ \\a~" /[ /\
Patierft Comments (0010, 4{00) < A (3 \ N
Note | |Handling of Empty Patient Identification Attribut
The Pat|ent ID (0010, 0020) and Patient Name (0 00 tribytes of the Patient Module are spetified by
DICOM as Type 2 and so may lega
As a safety measure, however seyatiributes as Type 1 and will REJECT any |RT Plan
Storage frequest containing 2 attributes. (See Table 17, Status Code C001).
Note Il |Patient ID Already EXi i RODUCT Database
If a patipnt with the { cified_in\iR Pfan Storage request already exists in the XYZ/PRODUCT
databas¢, no furtherRatie i i e fequest will be imported. The check for an existing Pjtient ID
is insenditive to case or g tra S 3
XYZ/PRODUCT will R orage request where an existing patient prescription is furrently
locked f¢r treatment or editing\byranotherappfication. (See Table 17, Status Code A701)
Note Il [M Date, Sex’Attributes for Existing Patients
If a Patig¢n ed Patient ID already exists in the XYZ/PRODUCT database, and existing Datg of Birth
and/or Yex deta aflable, then any corresponding Birth Date and/or Patient Sex attributes pfesent in
the RT Rlan Storage requst MUST match the respective existing data, otherwise the request will be REJECTED

(See Ta

ble 17-Status~Code C002).
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Table 6 — RT Plan Storage SOP Class (SCP) — General Study Module

Attribute Name

Notes/Constraints

Study Instance UID (0020, 000D) Ul 1 1
Study Date (0008, 0020) DA 1 2
Study Time (0008, 0030) ™ 1 2
Referring Physicians Name (0008, 0090) PN 1 2
Logged to Dicom Plan Information
Study 1D (0020, 0010) | SH 1 2 record if present. See Note V.
Accdssion Number (0008, 0050) SH 1 2 * Up to 5 valu red
Studl Description (0008, 1030) LO 1 3
Physdlician(s) of Record (0008, 1048) PN 1-N | 3~
glflumda of Physician(s) Reading (0008, 1060) PN 1-N | 3 /\
Refefenced Study Sequence (0008, 1110) SQ 1 3 \
>Referenced SOP Class UID (0008, 1150) ul 1 1C \&d
>Referenced SOP Instance UID (0008, 1155) ul 1 1C

9

53

VLS
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Table 7 — RT Plan Storage SOP Class (SCP) — RT Series Module

Attribute Name VR, DICO Notes/Constraints
VM M

Type

Modality (0008, 0060) CS 1 1 “RTPLAN” only.
(See Table 17, Status Code A900)

Series Instance UID (0020, 000E) ul 1 1

- Logged to Dicom Plan Information
Series Number (0020, 0011) IS 1 2 record if present. See Note V.
Series Description (0008, 103E) LO 1 3
Refefenced Study Component (0008, 1111) SQ 1 3
Seqgyence

>Refprenced SOP Class UID (0008, 1150) | UI 1 1C IgEee
>Referenced SOP Instance UID (0008, 1155) ul 1 1C
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Table 8 — RT Plan Storage SOP Class (SCP) — General Equipment Module

Attribute Name

VR, VM

DICOM

Type

Notes/Constraints

Manufacturer (0008, 0070) LO 1 2
Institution Name (0008, 0080) LO 1 5
Institution Address (0008, 0081) ST 1 3
Station Name (0008, 1010) SH 1 3
Institutional Department Name (0008, 1040) LO 1 5
M4dnufacturer's Model Name (0008, 1090) LO 1 3
Ignored
D¢gvice Serial Number (0018, 1000) LO 1 5
Sqftware Version (0018, 1020) LO 1-N 3
Spatial Resolution (0018, 1050) DS 1 5
Ddte of Last Calibration (0018, 1200) DA 1-N 8] Q x
Tithe of Last Calibration (0018,1201) [ TM1N |8 N\ )
Pixel Padding Value (0028, 0120) UsS 1 \'5\

23

o
§

Q@
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Table 9 — RT Plan Storage SOP Class (SCP) — RT General Plan Module

Attribute Name

VR, VM

DICOM

Type

Notes/Constraints

Refer

bnced Dose Sequence

(300C, 0/0813\)\

>Refel

renced SOP Class UID

(0008, 1150)

=L S
S

Q

ol
’—\
//\

>Refe¢]

renced SOP Instance UID

(0008, 11;5%

U

Refer

enced RT Plan Sequence

(300C, 0002) (]

\sg1

N\

>Refefenced SOP Class UID (0008, M50) [Nl 1c
>Refefenced SOP Instange UID\, | (0008, 4155)fut1 )| 1c
>RT Hlan Relationship L OOAwO ) s 1c

Ig

red

RT Plan Label (300A, 0002) SH 1 1 Combined and used for name of
new Treatment Site. See Note IV.

RT Plan Name (300A, 0003) LO 1 3

RT Plan Description (300A, 0004) ST 1 3 Treatment Site description

Operators Name (0008, 1070) PN 1-N 2 Logged to Dicom Plan Information
record if present. See Note V.

RT Plan Date (300A, 0006) DA 1 2
* Only 1* value stored

RT Plgn Time (300A, 0007) ™M1 2 /\

Treatpent Protocols (300A, 0009) LO 1-N 3

Treatment Intent (300A, 000A) CS 1 3

Treatrpent Sites (300A, 000B) LO 1-N 3

RT Plan Geometry (300A, 000C) CS 1 1

Referg¢nced Structure Set (300C, 0060) SQ 1 1C

Sequgnce

>Referenced SOP Class UID (0008, 1150) ul 1 1C

>Refefenced SOP Instance UID | (0008, 1155) | UI 1 1§ /

Creation o

Note IV

Each sugcessfully impo
course of treatment
The RT |Plan Labe
necessaly, the genera
“-.2”, “-3" etc-

The Phase

Name, and the-AE

Note V |Dicom’Plan In
Certain

ormation Record, Dicom Beam Information Record

quest shall cause creation of a single new Treatment
ontaining a single Phase.

Bite (i.e.

hame. If
number

hbel and

ttributes are identified as being stored to the ‘Dicom Plan Information Record’ or ‘Dicom Beam Inf

pbrmation

Record’. These are internal areas of the XYZ/PRODUCT database whose contents are not directly accessible or
visible to the end user. Their purpose is primarily to facilitate compatibility with future releases of XYZ/PRODUCT
applications.
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Table 10 — RT Plan Storage SOP Class (SCP) — RT Prescription Module

Attribute Name

VR, VM

DICOM

Type

Notes/Constraints

Prescription Description (300A, 000E) | ST 1 3 Ignored

Dose Reference Sequence (300A, 0010) | SQ 1 3 Used to create new Dose Monitoring
Points for the new Course of
Treatment.

>Dose Reference Number (300A, 0012) [ 1S 1 1C Root of new DMP Name (combined
with Daose Reference I')n:r\rilnfin )
Number must b uniqu within
sequence.
(See Ta e )

>Doge Reference Structure (300A, 0014) | CS 1 1C

Typs g\

>Doge Reference Description (300A, 0016) | LO 1 3 ifi

>Referenced ROI Number (3006, 0084) | IS 1 ﬂ/C

>Doge Reference Point (300A, 0018) | DS 3 C

Coordinates

>Norhinal Prior Dose (300A, 00\@ s\ 3 DM? Adjusted Dose

>Dode Reference Type (300A, 0020 CS°K \[\1O\ | DMP Type

>Corfstraint Weight (300A, 0041) |3\ N3

>Del|lvery Warning Dose /\ (30})1:,‘0&{}‘)\ 56\1\ §>

>Del|lvery Maximum DosF\ (?h}bA,r_O\OZIS\)\\EQ1 3 Ignored

>Tarpet Minimum DoseL }SQOA,\%)}S\L b\i1 3

>Tarpet Prescri;{o@os% (?;0()\\00}6{ \Q,821 3

>Tarpet Max.mum\D/ (300K, (}0{7)/ DS 1 3 DMP Max Dose (if Dose Referer{ce
Type is ‘TARGET')

>Tarpet Underdos Vo (300A,0028) | DS 1 3

Fraction

>Ordan FullNu N\(300A, 002A) | DS 1 3 Ignored

Doss \

>Organ N\L\r’mit\s{%e\/ (300A, 002B) | DS 1 3

>Organ at Riskw (300A, DS 1 3 DMP Max Dose (if Dose Referer|ce

Dose 002C) Type is ‘'ORGAN_AT_RISK)

>Organat Risk Overdose (300A, DS 1 3

Volume Fraction

002D)

} o
yrivrcu
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Table 11 — RT Plan Storage SOP Class (SCP) — RT Tolerance Tables Module

Attribute Name VR, VM  DICOM Notes/Constraints

Type
Tolerance Table Sequence (300A, 0040) SQ 1 3 Tolerance Tables. See Appendix C.
>Tolerance Table Number (300A, 0042) IS 1 1C Number must be unique within sequence.

(See Table 17, Status Code A904).

>Tolerance Table Label (300A, 0043) SH 1 3 If specified, must match name of an existing
XYZ/PRODUCT Tolerance Table.
See Note VI.
(See Table 17, SME; cofg).
>Gantry |Angle Tolerance (300A, 0044) DS 1 3 N
>Beam limiting Device Angle (300A, 0046) DS 1 3
Tolerande
>Beam limiting Device (300A, 0048) SQ 1 3
Tolerande Sequence
>>RT Bdam Limiting Device (300A, 00B8) CS 1 1C
Type
>>Beam|Limiting Device (300A, 004A) | DS 1 1 rance values mupt match
Position|Tolerance i es In a corresponding
DUCT Tolerance Table.
>Patient|Support Angle (300A, 004C DS
Tolerande
>Table Top Eccentric Angle (300A, 004E) _NDS 3 Table 17, Status Code C01§).

Tolerande f
>Table Top Vertical Position 300A, 0051) S 1 N4
Tolerande /\

>Table Top Longitudinal OON 0052)
Position|Tolerance

>Table Top Lateral Pdsition
Tolerande

~<<//§/

Note VI

XYZ/PR ing from
Dicom T , 0043):
If the Tog blerance
Table, X

If the T ) hrameter
Tolerand in the RT Plan Storage request will be compared with the respective valugs in the
XYZ/PR ’ d Fields

created from(Beams that/reference this Tolerance Table. In the case of any mismatch of Parameter Tolerances,
XYZ/PRODUCT will REJECT the RT Plan Storage request

If the Tolerance Table Label 15 not speciiied, the table in the RT Plan Storage request will be ignored and a status
code WARNING ELEMENTS DISCARDED will be returned to the remote application (See Table 17, Status Code
B006). In such cases, all Prescribed Fields created from Beams that reference this unlabelled table will be created
with UNPRESCRIBED Tolerance Table parameters. It will be necessary for the operator of the XYZ/PRODUCT
system to specify a valid XYZ/PRODUCT Tolerance Table for these Prescribed Fields before they become valid for
treatment.

Mapping of Tolerance Table data can be disabled by configuration. (See Table 18 in Appendix C).
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Table 12 — RT Plan Storage SOP Class (SCP) — RT Patient Setup Module

Attribute Name

VR, VM

DICOM

Type

Notes/Constraints

Patient Setup Sequence (300A, 0180) SQ 1 1 Setup Notes. Only created if referenced by
Fraction Groups or Beams.
>Patient Setup Number (300A, 0182) IS 1 1 Number must be unique within sequence.
(See Table 17, Status Code A905).
>Patient Position (0018, 5100) CS 1 1C Setup Note Text (When referenced)
>Patient Additional Position (300A, 0184) LO 1 1C
>Fixatiof Device Sequence (300A, 0190) SQ 1 3 (
>>Fixatipn Device Type (300A, 0192) CS 1 1C N
>>Fixatipn Device Label (300A, 0194) SH 1 2C Setup Ndte TextNWhex referencegd)
>>Fixatipn Device Description (300A, 0196) ST1
>>Fixatipn Device Position (300A, 0198) SH 1 3 “
>Shieldifig Device Sequence | (300A, 01A0) | SQ 1 3 \ >
>>Shielding Device Type (300A, 01A2) CS 1 1%
>>Shielding Device Label (300A, 01A4) | SH 1 /\2§ j / ot Téxt (When referencad)
>>Shielding Device (300A, 01A6) ST 1
Descriptlon
>>Shielding Device Position (300A, 01A8) §S|-|\1\ 3
>Setup Technique (300A, 0150)( Cs 1 \,\ \
Setup Note Text (When referencgd)
>Setup Technique Description /@)OA,W)\ é@\ 3\
>Setup evice Sequence (30N01B4) \iQ1\) \\’i/
>>Setup|Device Type [ /(Q\DQA, 0186 \s§\|\/ 1C
>>Setup| Device Labg ™\ x (3@3N B\Q\ SH> 2C
Setup Note Text (When referencgd)
>>Setup| Device Des}ﬁm/yn\ (300 ow\@ ST 1 3
>>Setup|Device Paray@t\ (m \{E?&} DS 1 2C
>>Setup Reference \ 0AMe4Dd) | ST 1 3
Descript|o
>Table Top Mertisal Set}\ (300K, 01D2) | DS 1 3
Displace ent
Ignored
>Table Top Longitudial \e/ (300A, 01D4) | DS 1 3
Displacgment
>Table Top,Latéral Setup” (300A, 01D6) | DS 1 3
Displacgment
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Table 13 — RT Plan Storage SOP Class (SCP) — RT Fraction Scheme Module

Attribute Name

VR, VM

DICOM

Type

Notes/Constraints

Fraction Group Sequence (300A, 0070) SQ 1 1 Used to create Fractions for new Phase

>Fraction Group Number (300A, 0071) IS 1 1 Fraction Name.
Number must be unique within sequence.
(See Table 17, Status Code A906).

>Referenced Patient Setup (300C, 006A) IS 1 3 If specified, must match a Patient Setup

Number Number (300A, 0182) included in the Patient
Setup Module. D eferenced Patient
Setup will be used as Fr te entries
for this Fractjgh
(See Tab, ).

>Referepced Dose Sequence (300C, 0080) SQ 1 3

>>Refer¢nced SOP Class UID (0008, 1150) ul 1 1C

>>Refergénced SOP Instance (0008, 1155) ul 1 1C <

uiD

>Referepced Dose Reference (300C, 0050) SQ 1 3

Sequende (7

>>Refer¢nced Dose Reference | (300C, 0051) IS 1 é\/

Number (\

>>Constfaint Weight (300A, 0021) \| DS\ | 3\&

>>Delivgry Warning Dose (300A, 0022)( DS 1 \3\

>>Delivdgry Maximum Dose /QOOA, 0023)\ I&S\ \/

>>Targef Minimum Dose (3&6(0025) DS\I\-) \Q} Ignored

>>Targe} Prescription Dose[\ (\3(KOA 0((2‘6)\ \[%\1\/ 3

>>Targef Maximum Dese \ (3%9)\002»\\ DS\} 3

>>Targe} Underdose (ol (3004, 0028) \| DS 1 3

Fraction

>>Q0rgar] at Risk Fulloltym 3004, 002A DS 1 3

Dose

>>Orgar| at R|s|<um\t\|:%§ XU @00 0028) | Ds 1 3

>>Qrgary (30\6A, 002C) DS 1 3

Dose

>>QOrgar] at Risk erdos (300A, 002D) DS 1 3

Volume Fraction

>Numbef of Fractions Planned | (300A, 0078) IS 1 2 Number of Fractions prescribed for this
Fraction

>Number of Fractions Per Day [ (300A, 0079) IS 1 3

. If specified, used to define Fractions and

>Repeat Fraction Cycle Length | (300A, 007A) IS 1 3 Fraction Sequence for the new Phase

>Fraction Pattern (300A, 007B) LT 1 3

>Number of Beams (300A, 0080) IS 1 1 Number of Fields in Fraction

>Referenced Beam Sequence (300C, 0004) SQ1 1C Fields included in Fraction.

Fields will be created in the new Fraction in
the order in which they appear in the
Referenced Beam Sequence.

The number of items in the Referenced Beam
Sequence must match the Number of Beams
attribute (300A, 0080).

(See Table 17, Status Code A906).
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>>Referenced Beam Number (300C, 0006) IS 1 1C Must match a Beam Number (300A, 00CO)
included in the Beam Sequence (300A, 00B0)
in the RT Beams Module.

(See Table 17, Status Code A906).

>>Beam Dose Specification (300A, 0082) DS 3 3 Ignored
Point
>>Beam Dose (300A, 0084) DS 1 3 If specified, value for a Beam must be the
same in all Fraction Groups.
See Note VII, Note IX.
(See Table 17, Status Code C017).
>>Beam Meterset (300A, 0086) DS 1 3 If specified, value for a Beam must be the

~

>Referefced Brachy (300C, 000A) SQ 1 1C 4
Application Setup Sequence

>Numbe} of Brachy Application | (300A, 00AQ) IS 1 1 e 0
Setups
(Seg Tabl S tus\Code>C014

>>Refergnced Brachy (300C, 000C) IS 1 1
Application Setup Number m

Ighor
>>Brachly Application Setup (300A, 00A2) | DS 3 \// 6

Dose Specification Point /\

>>Brachly Application Setup (300A, 00A4) DS\ 3 \

Dose N

Note VII| XYZ/PRODUCT-Specific Restrictio a Do}gt;& Fraction Groups

In the Dicom data model the B¢ Mete S , is spegified as an attribute of the Fraction Groyip within
the Fradtion Group Sequence (8 i rset value is used in conjunction with the Final
Cumulat|ve Meterset Weigh terset Weight (300A, 0134) values in the RT Beams
Module fo derive the actual [dost€tci escribed for a Beam and its Control Points.

The XYZ4/PRODUCT, M K to be grouped into one or more Fractions for treafment. In
XYZ/PRPDUCT, howevef, livered for a given Field is stored as an attribute of the Field,
not of thg Fraction in whi isMog| glivered.

XYZ/PRODUCT will R orage request if the Beam Meterset (300A, 0086) value| for any
Refereng¢ged Beam Nuy i raction Group is specified to be a different value to that spgcified in
another fFraction

l.e. if Belam Metarset iss i Beam, it must be specified as the same value in all Fraction Groupsl|in which
the Beam appe

(See Taljle 17

Similarly}, in the \Dicom madel, Beam Dose (300A, 0084) for a Beam is specified as an attribute of the|Fraction
Group irf whiegh“\the Beam As used. This Beam Dose is used in conjunction with the Cumulative Dose REference
Coefficignt f300A, 010C)to derive the dose contribution of a Beam’s Control Point to a Dose Reference.

XYZ/PRQDUCT will REJECT any RT Plan Storage request if the Beam Dose (300A., 0084) valuelfor any
Referenced Beam Number (300C, 0006) in a Fraction Group is specified to be a different value to that specified in
another Fraction Group.

I.e. if Beam Dose is specified for a Beam, it must be specified as the same value in all Fraction Groups in which
the Beam appears.

(See Table 17, Status Code C017).
Note VIII Handling of Missing Beam Meterset Attributes

The Beam Meterset (300A 0086) attribute is specified by Dicom as Type 3, and is part of an optional IOD module,
so it may legally be missing from an RT Plan Storage request.

If this attribute is not present for a particular Referenced Beam Number in any Fraction Group in which the Beam
appears, then the Prescribed Field will be created in the XYZ/PRODUCT database with UNPRESCRIBED MU
parameters. It will be necessary for the operator of the XYZ/PRODUCT system to enter the Prescribed MU data for
the Field and its Control Points before the Field becomes valid for treatment.

Note IX Handling of Missing Beam Dose Attributes

The Beam Dose (300A 0084) attribute is specified by Dicom as Type 3, and is part of an optional IOD module, so it
may legally be missing from an RT Plan Storage request.
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If this attribute is not present for a particular Referenced Beam Number in any Fraction Group in which the Beam
appears, AND the Beam specifies a Referenced Dose Reference Sequence (300C, 0050), then XYZ/PRODUCT will
create the respective dose contributions UNPRESCRIBED. It will be necessary for the operator of the
XYZ/PRODUCT system to enter the Field Dose Contribution data before the Field becomes valid for treatment.

@%
&
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Table 14 — RT Plan Storage SOP Class (SCP) — RT Beams Module

002(E)

Attribute Name VR, VM DICOM Notes/Constraints
Type
Beam Sequence (300A, 00BO) SQ 1 1 Used to create Prescribed Fields for new
Treatment Site and Phase.
>Beam Number (300A, 00CO0) IS 1 1 Combined and used for Prescribed Field
Name.
>Beam Name (300A, 00C2) LO 1 3
Numbers must be unique within sequence.
(See Table 17, Status Code A902).
>Beam [Pescription (300A, 00C3) ST1 3 Prescribed Field P@oni,gtion
>Beam Type (300A, 00C4) CS 1 1 Must be cons t with other.Beam Control
Point data, j%. STATIC\Bea mpst
prescribeNo ts.
(See/'Ea\le 7, Statys-Code .
>Radiatipn Type (300A, 00C6) CS 1 2 “PH TON o\ EL CWonly
(S blg Status Code C005).
>Treatment Machine Name (300A, 00B2) SH 1 2 ed as Type ust match ap existing
DUC L|nac Name.
A /(7 (See Kable 17 Status Codes C00$,C004)
>Manufdcturer (0008, 0070 LO }/\ § ( Q
>Institutjon Name (0008, 0080) LOU
b\ é\ ed to Dicom Beam Informati¢n record if
>Institutjon Address (0008, 0081) / T1 3 present. See Note V.
>Institutfonal Department (0008, 1040) @\ \\\)
Name
/\ N
>Manufgcturers Model Nami \@00 1090) \1{) 1 \\3/
>Device|Serial Number 8, 10Q0) Q1 3 If specified, must match default Ljnac ID.
/\ (See Table 17, Status Code C004|.
>Primary Dosimeter M 300 CS 1 3 If specified, “MU” only, else assumed to be
“MU”. See Note X.
(\ (See Table 17, Status Code CO0A).
>Referefced Tolerance\ ab (300€;, 00A0) IS 1 3 If specified, must match a Tolerapce Table
Number (300A, 0042) included in|the
Tolerance Table Module. See Nofe VI.
\ (See Table 17, Status Code A904]).
>SourcelAxis Diw \ (300A, 00B4) | DS 1 3 Ignored
>Beam Uimiiing Device (300A, 00B6) SQ 1 1 Must specify a complete set of BUD’s (i.e.
Sequence ASYMY and [ASYMX and/or MLCX])
(See Table 17, Status Code C007).
>>RT Beam Limiting Device (300A, 00B8) CS 1 1 “ASYMX”, “ASYMY”, “MLCX” only.
T
ype If MLCX, must match capability of the named
Treatment Machine (300A, 00B2).
(See Table 17, Status Code C006).
>>Spurcq to Beam Limiting (300A, 00BA) DS 1 3 Ignored
Device Distance
>>Number of Leaf/Jaw Pairs (300A, 00BC) IS 1 1 40 or 1 only (i.e. MLC or Diaphragms)
(See Table 17, Status Code C006).
>>| eaf Position Boundaries (300A, 00BE) DS 3-N | 2C Ignored
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>Referenced Patient Setup (300C, 006A) IS 1 3 If specified, must match a Patient Setup

Number Number (300A, 0182) included in the Patient
Setup Module.
(See Table 17, Status Code A905).
Data in referenced Patient Setup will be used
as Field Note entries for this Field.

>Referenced Reference Image | (300C, 0042) SQ 1 3

Sequence

>>Referenced SOP Class UID (0008, 1150) ul 1 1C

>>Referenced SOP Instance (0008, 1155) ul 1 1C

uiD

>>Referg¢nce Image Number (300A, 00C8) IS 1 1C

>>Start Cumulative Meterset (300C, 0008) DS 1 3

Weight

>>End Qumulative Meterset (300C, 0009) DS 1 3

Weight

>Plannefl Verification Image (300A, 00CA) SQ 1 3

Sequende 4

>>Start Cumulative Meterset (300C, 0008) DS 1 3

Weight /_\ Ignor

>>Meterbet Exposure (3002,0032) |ps1 [3 ()

>>End Qumulative Meterset
Weight

(300C, 0009(\

>>RT Image Plane

(3002, 000C)

3
>>X-Ray Image receptor Angle | (3002, 000E)(" | DS 1 N8\
>>RT Imlage Orientation (3002, 0010) \ 6§6\ \3\
>>RT Imjage Position (3M0012) \QSZ\J V
>>RT Imlage SID l Q&Qz, 0026 S~_V3
>>Imaginhg Device-Spéeific (308AN00G \LC>~N 3
Acquisitijon Paramefers
>>Referg¢nced Referenc 00C, %\/ IS 1 3
Image Number
>Treatment Delivery Type (3 A,\oeeé) CS 1 3 If specified, “TREATMENT” only, else
assumed to be “TREATMENT”.
N (See Table 17, Status Code C016).
>Refereficéu.Dose-Senbence  (300C, 0080) [sa1 |3
>>Refergnced S Class\{ID (0008, 1150) ul 1 1C Ignored
>>Referg¢nced SOP Instarce (0008, 1155) ul 1 1C
uiD
>Number of Wedges (300A, 00D0) IS 1 1 1 or 0 only.
(See Table 17, Status Code C00B).
>Wedge Sequence (300A, 00D1) SQ 1 1C Number of items in the Wedge Sequence
must match the Number of Wedges (300A,
00DO0) attribute.
(See Table 17, Status Code A902).
>>\Wedge Number (300A, 00D2) IS 1 1C Must be consistent with any specified
Referenced Wedge Number (300C, 00CO0)
used in Wedge Position Sequence (300A,
0116).
(See Table 17, Status Code A902).
>>\Wedge Type (300A, 00D3) CS 1 2C Treated as Type 1. “MOTORIZED” only.

(See Table 17, Status Code C00B).
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>>Wedge ID (300A, 00D4) SH 1 3
>>Wedge Angle (300A, 00D5) IS 1 2C Ignored
>>Wedge Factor (300A, 00D6) DS 1 2C
>>Wedge Orientation (300A, 00D8) DS 1 2C Must be 0 or empty.
(See Table 17, Status Code C00B).
ETi:;ch;e to Wedge Tray (300A, 00DA) DS 1 3 Ignored
>Number of Compensators (300A, 00EO0) IS 1 1 Must match number of items in Compensator
Sequence (300A, 00E3).
(See Table 17, Status~Gode A902).
WARNING + bn-zero. See
Note XI. A
>Total Clompensator Tray (300A, 00E2) DS 1 3
Factor
>Compepsator Sequence (300A, 00E3) SQ 1 1C
>>Compgnsator Number (300A, 00E4) IS 1 1C <
>>Mater|al 1D (300A, 00E1) SH 1 ZC/
>>Compgnsator ID (300A, 00E5) SH 1 _\3( (7

>>Sourcke to Compensator
Tray Disfance

(300A, OOE6)(\

>>Compgnsator Rows

(300A, 00E7)

>>Compgnsator Columns

(300A, OOES)K

O

Ignored. See Note XI

>>Compgnsator Pixel Spacing /QOOA, 00E9)\ I&\Sx C\/
>>Compgnsator Position (3084 00EAN_ DS 2 [\1
004(00EAN DS 2 |y19”

>>Compgnsator Transmissi (3Q0A, 0 m 1C

Data

>>Compgnsator Thi¢kne (3Q0A, 0QEC) 1-N | 1C

Data

>Numbef of Boli (3QOA, ) IS 1 1 Must match number of items in Rgferenced
Bolus Sequence (300A, 00B0).
(See Table 17, Status Code A902).
WARNING + Field Note entry if npn-zero. See
Note XI

>Referefced Bolus\Sequeﬁse (300C, 00BO) sSQ 1 1C
Ignored. See Note XI

>>Refergnced ROl Number (3006, 0084) IS 1 1C

>Number of Blocks (300A, 00FO0) IS 1 1 Must match number of items in Block Sequence
(300A, 00F4).
(See Table 17, Status Code A902).
WARNING + Field Note entry if non-zero. See
Note XII

>Total Block Tray Factor (300A, 00F2) DS 1 3 Ignored

>Block Sequence (300A, 00F4) SQ 1 1C See Appendix C and

Note XII.
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