AAMI
National
Standard

AAMI RT3:
2020

Radiation therapy machine
characterization

Advancing Safety in Health Technology


https://www.stdhive.com/standards/aami-rt3-2020-pdf/

AAMI Standard AAMI RT3:2020

Radiation therapy machine characterization

Approved 21 February 2020 hv
AAMI

Absi-act. This standard defines a standard XML format for publishing and reporting the physical
parameters of a C-Arm Radiation Therapy Linear Accelerator or the physical parameters in
a software model of such a device.

I\eywords: radiotherapy equipment, machine characteristics, XML, treatment delivery


https://www.stdhive.com/standards/aami-rt3-2020-pdf/

AAMI Standard

This Association for the Advancement of Medical Instrumentation (AAMI) standard implies a consensus of
those substantially concerned with its scope and provisions. The existence of an AAMI standard does not in
any respect preclude anyone, whether they have approved the standard or not, from manufacturing,
marketing, purchasing, or using products, processes, or procedures not conforming to the standard. AAMI
standards are subject to periodic review, and users are cautioned to obtain the latest editions.

CAUTION NOTICE: This AAMI standard may be revised or withdrawn at any time. AAMI procedures require
that action be taken to reaffirm, revise, or withdraw this standard no later than five years from the date of
publication. Interested parties may obtain current information on all AAMI standards by calling or writing
AAMI.

All AAMI standards, recommended practices, technical information reports, and other types of te hnical
documents developed by AAMI are voluntary, and their application is solely within the discre‘ion and
professional judgment of the user of the document. Occasionally, voluntary technical documcrts ¢re adopted
by government regulatory agencies or procurement authorities, in which case the adopung agency is
responsible for enforcement of its rules and regulations.

Published by

AAMI

901 N. Glebe Road, Suite 300
Arlington, VA 22203

www.aami.org

© 2020 by the Association i. r the Advancement of Medical Instrumentation
All Rights Reserved

This publication ‘s c:ibject to copyright claims of AdvaMed and AAMI. No part of this publication may be
reproduced or di.tributed in any form, including an electronic retrieval system, without the prior written
permission of A\Mi. All requests pertaining to this document should be submitted to AAMI. It is illegal under
federal lav' (17 U.S.C. § 101, et seq.) to make copies of all or any part of this document (whether internally
or externa.'y) without the prior written permission of the Association for the Advancement of Medical
Instrumence ion. Violators risk legal action, including civil and criminal penalties, and damages of $100,000
pe offe~se. ‘or permission regarding the use of all or any part of this document, complete the reprint request
farm ~t.www.aami.org or contact AAMI, 4301 N. Fairfax Drive, Suite 301, Arlington, VA 22203-1633. Phone:
+1703-525-4890; Fax: +1-703-525-1067.

Printed in the United States of America

ISBN 978-1-57020-746-4


http://www.aami.org/
https://www.stdhive.com/standards/aami-rt3-2020-pdf/

Contents

Committee rePreSENTIAtiON ... . e v
T £ =1 0¥ o PP vi
1 ST oo o T=TE=T o o o U 4 oY 1= P 1
1.1 ST oo ] o1 PP 1
1.2 U g 0T 11 Y PP PPRN 1

2 NOIrMAtIVE MBI EIENCES ... e e e 2
3 Terms, definitions and abbreviated iteMS..........ouinii i .2
3.1 Terms and definitioNS. .. ..o e .. 2
3.2 A DreViated termM S, . e e s 3

4 How to develop and read the Module and Macro tables..............coooiiiii i 4
4.1 OVerall STIUCTUIE ... et e s eeeenaens 4
4.2 ElemeEnt COIUMN et e 4
4.21 Module table. ... T T e 4
4.2.2 Macro table... ... D W 5

4.3 Description COIUMN .. .. e 5
4.4 LI L3701 L0 o 4 o PP 5
4.5 USE COIUMN L.oei e R T P 6
4.6 Example table. .. ... 6
4.7 Reserved terms and defined Names ... ..ot i 7
Example XML template and matching XSD schema doumont. e, 9
Composite picture of the XML file (module and macr=use ) ... ... 9
Macro defiMitiONS. . ..o s e e 10

71 ManUFACEUIEr MACKO . ... .o ettt enas 10
7.2 ENEIGY MACIO ... e et e e e 12
7.3 ANGIE MACKO ..o e e 12
7.4 Beam Limiting Device (BLD) M ACTO ... ... e 14

8 Module definitions .. ... e 14
8.1 REPORT MODULE ... e e et e e e e ees 14
8.2 LINAC CONSOLE M/ L ittt et e e e e e e e e e e e e eaneees 16
8.3 CALIBRATION MO LE .ot eeas 17
8.4 GANTRY MODUL T ottt et e e e e e e e e et e e e e e e e e e eeeenns 18
8.5 RECTANGL' . Ak BEAM LIMITING DEVICE MODULE ......ccouiiiiiiiieiee e 18
8.6 TABLE TOP N DULE oot e e e e eens 19
8.7 TAB L Z W ODULE ... e e 19
8.8 YL (T T 1 20
8.9 WED TE MODULE ... ettt e e e e e e enns 24
8.10 BEAM APPLICATOR MODULE- ... .o e e e e ees 25
8.1 . 'ADIATION APERTURE MODULE .. ..ot e 26
o112 TREATMENT TECHNIQUE MODULE ... 26
8.13 ON-BOARD IMAGER GEOMETRY MODULE ... 29
Annex A (informative) XML Template for Radiation Machine Characterization .....................cocooeenni. 32
Annex B (informative) XSD Template for Radiation Machine Characterization ........................coeeeni. 53

271 ToTe | £=1 o1 V28 PP 97


https://www.stdhive.com/standards/aami-rt3-2020-pdf/

Figures

Figure 1 — Relation of eccentric axis of rotation to the isocenter...............coooiiii 14
Figure 2 — MLC leaf set numbering and leaf COES..........coouiiiiiiiiiiii e 24
Tables

Table 1 — Abbreviated termM S ... . e e 3
Table 2 — Values used in the type COlUMN. ... e 6
Table 3 — Values used in the Use COlUMN. ... e 6
Table 4 — Example table illustrating mandatory ELEMENTSs within an optional list............................ .7
Table 5 — ReSEIVEA 1OIMIS .. ettt i
Table B — ANGIE NMAIMES. ... ettt 7
Table 7 — Treatment teChNIiQUE NamMES ... e e e 8
Table 8 — Module and macro usage in a PUBLISHED or MODELED report.........cccoovii i, 9
Table 9 — ManufaCturer MacCIO ............ oo T e 11
Table 10 — ENEIGY MACKO ......ceiei et e e e e e e e e e s e aats eeaeeeeeaaas 12
Table 11 — ANGIE MACKO .......ooeie e 12
Table 12 — Beam Limiting D@VICE MACIO .........ocuiiuiiii e e e 14
Table 13 — REPORT MODULE ELEMENTS ....ouuiiiiitiii e ettt e 15
Table 14 — LINAC CONSOLE MODULE ELEMENTS ..ottt e 16
Table 15 — CALIBRATION MODULE ELEMENTS ..iiuuiiiiiiiiie i s e e e e e e ees 17
Table 16 — GANTRY MODULE ELEMENTS ... ouuiiiiiiiie e s e e et e e 18
Table 17 —- RECTANGULAR BEAM LIMITING DEVICE MODUJE ELEMENTS .....ccoviiiiiiiiiicieen, 18
Table 18 — TABLE TOP MODULE ELEMENTS ...ouuiiiiiiiie et e e e ees 19
Table 19 — TABLE MODULE ELEMENTS ...iuiii i i et e e 19
Table 20 — MLC MODULE ELEMENT S ... iuii i ettt e e e e ees 20
Table 21 — WEDGE MODULE ELEMEN TS /.. i ittt e e e e e e e e ees 24
Table 22 — BEAM APPLICATOR MODUL E L TMENTS e 25
Table 23 — RADIATION APERTURE MODULE ELEMENTS ..ouuiiiiii e 26
Table 24 — TREATMENT TECHNIC UE WMODULE ELEMENTS ...iuuiiiiiieiie e 26

Table 25 — ON-BOARD IMAGER “ZOMETRY MODULE ELEMENTS.....oooiii 29


https://www.stdhive.com/standards/aami-rt3-2020-pdf/

Committee representation

Association for the Advancement of Medical Instrumentation
Radiation Therapy Committee

This AAMI standard was developed by the AAMI Machine Characteristics Working Group under the
auspices of the AAMI Radiation Therapy Committee. Approval of this standard does not necessarily mean
that all working group members voted for its approval

At the time this document was published, the AAMI Radiation Therapy Committee had the following
participants:

Chair: Jim Percy

Members: Thom Faris, Mevion Medical Systems
Robert Pekarek, Accuray Incorporated
Jim Percy, Elekta
Christof Schadt, Brainlab AG
James Schewe, Philips Healthcare
Daniel Valentino, LANDAUER
Trent van Arkel, LAP Laser
Nia van Baalen, Varian Medical Systems
Nancy Wersto, FDA
David Wikler, IBA Proton Therapy

Alternates: Amarjeet Bhullar, FDA
Thorsten Bschorr, Brainlab AG
Ulrich Busch, Varian Medical Systems
Gordon Mancuso, Philips Healthcare
Eric Schnarr, Accuray Incorporated
Colin Winfield, Elekta

At the time this document was published, the AAMI Machine Characteristics Working Group had the
following members:

Chair: Jim Percy

Members: Thorsten Bschorr, Braii'ab * %
Gordon Mancuso, Phi'ips Healthcare
Robert Pekarek, Acaturay
Jim Percy, Elel.a
Nia van Baa'er. Va'ian Medical Systems
Nancy Wers 9o, FUA
David Wini=r, .3A Proton Therapy

Alternates: Amarjeet ~nullar, FDA
Tnumas Janob, Varian Medical Systems
.‘ric ochnarr, Accuray Incorporated
Ccolin Winfield, Elekta

NOT. Pai.- pation by federal agency representatives in the development of this standard does not constitute
er,"orse ment »y the federal government or any of its agencies.

© 2020 Association for the Advancement of Medical Instrumentation m AAMI RT3:2020 \"


https://www.stdhive.com/standards/aami-rt3-2020-pdf/

Foreword

As part of its ongoing commitment to provide safe and effective radiation therapy (RT) equipment, AdvaMed
sponsored an industry-wide initiative to provide a standard way to report treatment machine and treatment
machine model characteristics.

Using this document, manufacturers can publish their equipment characteristics digitally and manufacturers
can digitally report these values as they are stored within a software model of this radiation treatment device.
The primary use cases for this document are anticipated to be:

1 Digital publication of physical equipment behavior that is needed by other manufacturers.

When a new treatment delivery system (TDS), or other radiation delivery accessory, is release in.n the
RT industry, a machine characterization report is issued digitally by the manufacturer along wi.h ower
marketing literature, technical white papers and release-for-talk documents. The digital repc-t w'!l be
useful for users and other RT manufacturers (e.g. treatment planning systems) in asses :ing ‘f the; device
is supported via existing implementations, models, etc. and to avoid time consuming ‘a.d ei.or prone
manual entry of machine parameters into software models.

2 Cross system/cross machine model comparison.

A user creates an electronic report of the internal models of each system 1. then department and
compares them to confirm a match of parameters.

Within the same system, it may be required to have variations of a mac. iiie « ‘e to optional features that
it supports. The standard allows the user to easily identify these model a:*fer_nces.

3 Periodic quality assurance (QA) of machine models.
The report output can be utilized during periodic QA to confirm-mou =l consistency over time.
4 New software release check.

The report can be used to compare treatment machine .noavls from one software release to the next;
this is especially useful if the format of the internal tre<tme >t machine model has changed.

For use case 1, it is intended that each manufacturer ¢-eat: and publish a digital file in XML format as
defined in the tables in this standard with the ELEMENTSs ana values that describe the full range of equipment
parameters of their device. This file will be identified by having a value of PUBLISHED for the ELEMENT
called report_type.

For use cases 2 through 4, it is intended thuleac' manufacturer of a system that uses a software model of
the treatment device provides a scftwa e rcutine that extracts the equipment parameters from their
proprietary internal format or database ~na c.eates a report in the standard XML format as defined in the
tables below. This file will be identifiea by 1.aving a value of MODELED for report_type. These manufacturers
or third-party software developers u.2n arovide a way to compare the two reports and detail the differences.

Therefore, this standard providc < thi following:
— an XML based format for -eporting treatment device parameters;

— a standard methodtu ogy for showing which parameters are being set, limited or fixed;
— alist of param~ters to 1 xport for each device;

— the categrrizetion of the parameters as mandatory, conditional or optional.

NOTE—Ti is foreword does not contain provisions of the AAMI standard, Radiation therapy machine
charac*~rization (AAMI RT3:2020), but it does provide important information about the development and
intendad us. of the document.

Vi © 2019 Association for the Advancement of Medical Instrumentation m AAMI RT3:CDV2
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AAMI Standard AAMI RT3:2020

Radiation therapy machine characterization

1 Scope and purpose

1.1 Scope

This document provides specific requirements and guidance for the documentation of the physical . =havior of
an isocentric medical electron accelerator and other devices that are used for the purposes of a radiati»n ti 2atment
such as C-Arm Linear Accelerators.

Tomotherapeutic, multiple fixed source, robotic arm, light and heavy ion and other radiatic ~ tre atment devices
are not covered in this version.

This document does not claim full coverage of all configuration content. The scope is not intended to be
comprehensive but to cover the majority of model conflict areas.

This document does not describe all the requirements and testing which might L > ne_assary to validate that a
combined system is safe and effective for use. For example, output faciars @ e counsidered part of the dose
calculation model and not part of the physical model. The physical model par. met :rs are within the scope of this
document.

Individual device manufacturers may have additional requirements .C;ond compliance to this document,
including joint verification and validation of the combined system. Manufacturers are free to add additional private
modules following the format described in Clause 4 for their own .nterhal uses. These private tags are optional
and shall be prefixed with “private_ COMPANYNAME_" whxre “TOMPANYNAME is any self-chosen company
name (that is, COMPANYNAME does not have to match th> value of the tag “manufacturer_name” in the
manufacturer macro).

This document intends that the characteristics will be published or reported in an electronic template format that
is defined herein. The template will be in XML forn.at to facilitate interchange and digital comparison of the data
(see Annex A).

This document is intended to be used by meuical & .vice manufacturers and users in the field of radiation therapy.

1.2 Purpose

The purpose of this document is to pro ide a format for the electronic publication of Linac and treatment device
specification information for p-«ru ipaung components in the RT Machine Characterization (RT3) standard
template exchange process.

The uses of this content 2*ancard are not defined in this document but may be mandated or referenced by other
workflow or performanc2 sindards in the radiotherapy environment like those developed by Integrating the
Healthcare Enterprise — 1" 2ziation Oncology (IHE-RO) and the International Electrotechnical Commission (IEC).

There are variouvs po =2ntial actors in the standard template exchange process. They are:
— Treatment nan~gement system (TMS)

— Treatr. ent planning system (TPS)

— Treaunent delivery system (TDS)

— <« Trectme: it accessory manufacturers

Quality assurance system (QAS) or secondary calculation systems

Users (medical physicists)

In the case of an older machine that is no longer in production, the data may only be available from one of the
above devices that is planning, controlling or otherwise working with the legacy machine or legacy device.

The consumers of published data and comparers of actual data instances are:

© 2020 Association for the Advancement of Medical Instrumentation m AAMI RT3:2020 1
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