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INTERNATIONAL ELECTROTECHNICAL COMMISSION

MEDICAL ELECTRICAL EQUIPMENT -
RADIATION DOSE DOCUMENTATION -

Part 1: Equipment for radiography and radioscopy

FOREWORD

1) THe International Electrotechnical Commission (IEC) is a worldwide organization rising
all national electrotechnical committees (IEC National Committees). bmote
infernational co-operation on all questions concerning standardization in th is. To
this end and in addition to other activities, IEC publishes International tions,
Tgchnical Reports, and Guides (hereafter referred to as “IEC Publication ted to
te¢hnical committees; any IEC National Committee interested in the n this
preparatory work. International, governmental and non-governmenta L also
pdrticipate in this preparation. IEC collaborates closely with the ization
(1$0) in accordance with conditions determined by agreemen

2) THe formal decisions or agreements of IEC on technical mat{ers éxpress’ a jtional
consensus of opinion on the relevant subjects since gagh\ te m all
interested IEC National Committees

3) IELC Publications have the form of recom ational
Cgmmittees in that sense. While all reasonakle effor f IEC
Pyblications is accurate, IEC cannot be held\respopsthle/fox the way in which they are used or fqr any
misinterpretation by any end user.

4) In|order to promote internatignal uniformit ications
trgnsparently to the maximm\exte, gence
bgtween any IEC Publicationand dted in
the latter

5) IEC provides no marki ng bros r any
equipment decla

6) Al| users should

7) Nq liability shall atjakh to TR employees, servants or agents including individual experfs and
members of its technjca i BC National Committees for any personal injury, property damage or
other damage of\any\na v 5 whether direct or indirect, or for costs (including legal feeq) and
expenses a out of the ‘publication, use of, or reliance upon, this IEC Publication or any othgr IEC
Pdblication

8) Attentigh ormative references cited in this publication. Use of the referenced publicatipns is
indlisp pplication of this publication

9) Atfention is™dgaw. possibility that some of the elements of this IEC Publication may be the subject of
patent rights. | ot be held responsible for identifying any or all such patent rights.

A PAS ,is_a technical specification not fulfilling the requirements for a standard, but made

availpblesto the public.

IEC-PAS 61910-1 has been prepared by maintenance team 38 of IEC subcommittee 62B of

IEC t

echnical committee 62: Electrical equipment in medical practice.
The text of this PAS is based on the This PAS was approved for
following document: publication by the P-members of the

committee concerned as indicated in
the following document

Draft PAS Report on voting
62B/645/PAS 62B/653/RVN

Following publication of this PAS, which is a pre-standard publication, the technical committee

or subcommittee concerned will transform it into an International Standard.

then

be adapted to the IEC rules.

Its structure will
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This PAS shall remain valid for an initial maximum period of three years starting from
2007-07. The validity may be extended for a single three-year period, following which it shall
be revised to become another type of normative document or shall be withdrawn.

In this publicly available specification, the following print types are used:

— Requirements and definitions: roman type.

— Test specifications: italic type.

— Informative material appearing outside of tables, such as notes, examples and references: in smaller type.
Normative text of tables is also in a smaller type.

— T[ERMS DEFINED IN CLAUSE 3 OF THE GENERAL STANDARD, IN THIS PAS 0O S\NOTED¢ ‘§MALL
CAPITALS.

In referring to the structure of this document, the term
- lause” means one of the seventeen numbered division$ i S confents
inclusive of all subdivisions (e.g. Clause 7 includes sub :

— “subclause” means a numbered subdivision of a
subclauses of Clause 7).

Refefences to clauses within this PAS_are pre \ 3 y the
clauge number. References to subclause 3 hly.

In this document, the conjunctive “or” i
combination of the conditions is true.

f any

The |verbal forms used
ISO/|EC Directives, P

f the

— “shall” meanstha 2 ith“a_requirement or a test is mandatory for compliance
ith this PA

=

not

U7

a requirement or a test is recommended but i
ig' PAS;

cribe apermissible way to achieve compliance with a requiremgnt or

Clau 5 definitions for which a rationale is provided in informative Annex A
are n
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INTRODUCTION

Documentation of the amount of radiation used during an imaging procedure is valuable for
several reasons. For all procedures dose documentation provides information needed to
estimate radiogenic risk to the population. It also plays a role in general institutional quality
assurance by providing data for performance validation against established radiation dose
reference levels. Detailed documentation makes a significant contribution to clinical
management of patients following those interventional procedures that might induce
deterministic injuries.

The
automatically recording dose and other data with the images.
tradifionally provides some relevant facilities for doing this in image headé¢

ility of
cture
system had

sevefal limitations. The most obvious of these is the lack of a meang data
withqut storing images. Thus, radioscopic data was seldom stored; ah ed if
the images were not stored.

Imprpving dose documentation was addressed jointly by nical
Commission (IEC) and the DICOM Committee. The supp dard
was [approved in 2005. This supplement provides the e the

entirg description of the dose used to perform a sip imaging dure. The companion
IEC i shes
equgT d an
incr that
prod Ises.
Com ause
signi nent,
will ¢

The process resulting from\ thi i d nto a
Radiation Dose Struc ‘ in a
PACE system, i ment
workgtation, or@ er of
entirg studies at €

At p and

radig ~ M DOSE to all X-ray imaging modalities is planned.
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MEDICAL ELECTRICAL EQUIPMENT -
RADIATION DOSE DOCUMENTATION -

Part 1: Equipment for radiography and radioscopy

1 Scope, object and related standards

1.1 Scope

This [Publicly Available Specification (PAS) applies t0 MEDICAL ELECTRICAL EQUIPMENT| and
MEDICAL ELECTRICAL SYSTEMS, hereafter referred to as ME EQUIPMENT and

The |scope of this document encompasses all forms of projectio ipment
incorporating means for measuring or calculating dose related e of
producing DICOM compatible images and/or reports.

This [document provides specific units and quantities. It dqoé

— dental radiography and radioscopy;

— mammography;

— cpmputed tomography.

NOTH A system that uses a film-screen imag this PAS if it can produce rgports
confirming to a level of this document

The intent is to develop and publish similar docu ay imaging modalities capable of producing
DICOM compatible images and/g

Parallel documents are currentl for mamnyegraphy and computed tomography

This document defines data pecific requirements on the accuracy of the datg

The dpta formats are i 8 ericaNuncertainty attributable to the stored format is likely| to be
small compared to o nti

This document does ndt p a irefm on the form of display of such information to operators o1 other
indiviquals.

1.2 |Object

The pbje gsociated DICOM standard, is to provide a standard public|data
strugturg cordmg d03|metr|c and related information associated with the
productio

NOTH The data field reporting structure are intended to facilitate the collection of dosimetric data useful for;
managemeni of*procedures requiring significant dose, facility quality programs, establishment of reference levels,
teaching,,and similar purposes.

A publicistructure facilitates data analysis by any appropriate individual or organization.

2 Normative references

The following referenced documents are indispensable for the application of this PAS. For
dated references, only the edition cited applies. For undated references, the latest edition of
the referenced document (including any amendments) applies.

IEC 60601-1:2005, Medical electrical equipment — Part 1: General requirements for basic
safety and essential performance

IEC 60601-2-43:2000, Medical electrical equipment — Part 2-43: Particular requirements for

the s

afety of X-ray equipment for interventional procedures
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IEC TR 60788:2004, Medical electrical equipment — Glossary of defined terms
Digital Imaging and Communications in Medicine (DICOM)

IHE Technical Framework, Volume |, Integration Profiles, Revision 7.0 - Final Text, May 15,
2006

3 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 60601-1:2005,
IEC TR 60788, the DICOM standard, and the following terms and definitions-apply.

NOTH The term “electrical equipment” is used to mean ME EQUIPMENT or other & This
document also uses the term “equipment” to mean ME EQUIPMENT or other electrical g i ent in
the cdntext of an ME SYSTEM.

The Rladiation Dose Structured Report (RDSR) is an essential part of this docu appgars in

the DICOM standard. Please see Clause B.2 for further discussions.

An index of defined terms is found at the end of this document.

3.1
IRRADIATION-EVENT
LOADING of equipment caused by a single continuous a¢tyatiomef the ation
control device

NOTE 1 An IRRADIATION-EVENT might produce i Nels nages
(e.g. [DSA acquisition), or an indefinite series of tpages,(eYg. radigscop

NOTH 2 The images resulting from an IRRADIAFION 3 in an
image archive.

NOTH 3 Corresponding state iation
being|applied to a patient in si € of the
irradigtion. Any on-off switching e { ents,
rather| the event includes the time\betwee, f ulsed
fluoro|X-Ray acquisition sha tf

3.2 <L>

DOSH AREA PRODU

DAP

product of the a over

that ¢ross-segt

[IEC |60¢

NOTH 1
NOTE 2 DOSEAREARRODYCT is measured under low scatter conditions.

NOTH 3 ,If the X-ray beam can be oriented such that it does not always pass through the PATIENT SUPPORT
(including” ACCESSORIES) before entering the PATIENT, then DOSE AREA PRODUCT is measured without the|beam
passing through the PATIENT SUPPORT (and ACCESSORIES)

33

AIR KERMA

K

quotient of dE;, by dm, where dE;, is the sum of the initial kinetic energies of all the charged
ionizing particles liberated by uncharged ionizing particles in air of mass dm

[IEC 60731:1997: definition 3.27]

NOTE 1 The unit of AIR KERMA is Gy (where 1 Gy =1 J - kg-1), (see C.6 of ICRU 33).
NOTE 2 AIR KERMA is measured under low scatter conditions.

NOTE 3 |If the X-ray beam can be oriented such that it does not always pass through the patient support
(including accessories) before entering the patient, then AIR KERMA is measured without the beam passing through
the patient support (and accessories).
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3.4

ESTIMATED MAXIMUM ENTRANCE SKIN AIR KERMA

maximum AIR KERMA (excluding scatter) delivered to any point on the patient’s skin during a
single procedure

NOTE This is a potentially calculated value. The location of this point is highly dependent on many factors
including the patient’s size, location relative to the gantry, and procedural details.

3.5

ACTOR

information systems or components of information systems that produce, manage, or act on
information associated with operational activities in the enterprise

[IHE Technical Framework:2006, 1.6.1]

4 Units and their DICOM storage formats

All guantities not specifically defined in this section shall use t COM

standgard.

The pumerical values of all quantities shall be stored in
introgduces less than 0,5 % total additional uncertaint

ainty

5 General requirements

5.1

An e pcument shall generate and export a
Radi each\ examination (study) containing at [least
the O i ance level.

Equi ) 9 ot supply information for radioscopy elementg.
Equi ¢ mayy,not supply information for radiography elements.
Equi 3 level than that indicated by the maximum estimated
entrg

NOTH] : red Report (RDSR) is defined in the DICOM standard. Conformance with a
highef lev : \ that can be of use for public health purposes. Conforming to the highest leyel for
which i 5 the_negessary measurement means is suggested. Level 2 conformance is recommgnded
for de

Confprmance with axhigher level shall include conformance with all lower levels.

Equi'\mnnf with different modes of npnrnfinn nnnfnrming to _different levels should r port

RDSRs for all procedures at the highest level claimed for the equipment.

5.1.1 Level 0 limited conformance

Equipment not conforming to a higher level but capable of generating a RDSR with some
information.

DICOM elements that are stored are defined by the MANUFACTURER.

NOTE 1 Most of the equipment within the scope of this PAS is expected to conform to class 1 or class 2.

NOTE 2 Level 0O is intended to provide a structural method for reporting any available data from simple or special
purpose equipment using the DICOM-DOSE framework. An example is a simple radiographic machine used with a
third-party digital detector. The detector associated with such a system might only be able to report the AIR KERMA
at the detector used to form the image.
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DICOM elements that are unique to level 0 may not be stored by equipment conforming to a
higher level.

5.1.2

Level 1 limited dose monitoring

Equipment where the ESTIMATED MAXIMUM ENTRANCE SKIN AIR KERMA for any examination
(study) is expected to be less than two gray (Gy) for all normal uses.

The defining dose is the cumulative dose for a complete examination at the interventional
reference point defined in IEC 60601-2-43 (for equipment capable of measuring AIR KERMA at
this point

or

the €
the d

NOTE
scattd
orient

B3
G¢
B3
Te

5.1.3

Equi
(stud

The
refer|
KERM

or

the €
the d

NOTE
scatte
orient

The p

d(te information for managing potential tissue reactions;

htion. The purpose is to supply:
sic dose information
neral patient and physician information

sic tools for quality management

aching information

Level 2 general dose monitoring
bment where the ESTIMATED MAXIMU T
y) may exceed two Gyé

defining dose is

IN AIR KERMA for any examin

ence point defing 000 (for equipment capable of measurin
A at this pqi

quipmen

losest point t0

r conditiQns)~{he\sa

Btion.

Lirpose.is\o’supp

specific patient and procedure information;

omplete examination at the intervenj;onal

ipn at

br low
atient

jation

AIR

ipn at

br low
atient

qu

ality management;

teaching information.

5.1.4 Level 3 RESERVED
NOTE

This level will be used to define compliance for equipment recommended for use in performing procedures
where the cumulative dose at the interventional reference point is likely to exceed 5 Gy for any single procedure.
Major fluoroscopically guided interventional equipment is an example.

5.2 Data flow

5.2.1 General

Data flow describing an IRRADIATION-EVENT between imaging equipment and a compatible
ACTOR may occur either after each IRRADIATION-EVENT or at the end of an examination. An
ACTOR is meant in its IHE sense.
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5.2.2 IRRADIATION-EVENT by IRRADIATION-EVENT transmission

After each IRRADIATION-EVENT, the imaging equipment shall send a full RSDR to the ACTOR.
The completion Flag (0040,A491) shall be set to “Partial”.

The header(s) shall be complete and contain summary data updated to include the results of
the most current irradiation.

The body of the RDSR shall include each set of IRRADIATION-EVENT entries.

edchon the |mJag|ng
0040,A491) set to

Whep an examination is marked as complete, or a new PATIENT is registe
equipment, a final RDSR shall be sent with the completion Flag
“Conpplete”.

NOTH 1 The IRRADIATION-EVENT by IRRADIATION-EVENT work-flow enables nea i and

feedback to the operator.

NOTH 2 Sending a RSDR with an updated header and a list of all the\ IRRADI» \¢ T dz each
IRRAD|ATION-EVENT will assure that the ACTOR receives the most complete ilg bdure.
It is apsumed that the ACTOR will discard earlier partial reports when it recei 3 hplete
report

NOTE 3 Sending a RDSR flagged as complete at the end o i i i ityl It is

presufned that each partial RSDR is discarded when the “complete” ¢

NOTE[{4 An ACTOR is allowed to append value-

5.2.3
Whep an examination is marked as cgmplete, v v _patient is registered on the imaging
equipment, a single RDSR shall be sent to ) set

to “Clomplete”.

5.2.4  Storage of RDS

The jmaging ee inimum of 500 RDSRs internally and independgnt of
stordge of the assgciated i .

RSDRs shall be intern i i i i $ are
storgd interna

Faciljties”shalNbexpfroyid i i i t the
aid of spe

Prov|sions_shall be made to optionally de-identify RSDRs when they are transferred.

NOTH 1/ ,Storing RDSRs in the equipment will facilitate their retrieval in those situations where data connejctions
are notavailable (such as digital imaging equipment with only hard-copy output.) This will also provide badkup if
there are difficulties with a connecied informatics structure:

NOTE 2 Compatible digital transfer media include (but are not limited to) CD-R, DVD-R, and memory stick.

NOTE 3 It is recommended that the equipment be able to store at least one week’s worth of studies.

NOTE 4 The transfer of RDSRs from the equipment to the storage media is regarded as a normal operator function
of the equipment.

NOTE 5 Examples of transfer media include: Floppy Disks, CD/DVD, and USB based memory devices.

NOTE 6 Both identified and deidentified transfers are important. Identified RDSRs are medical records.
Appropriately deidentified RDSRs are useful for public health, research, teaching, and other purposes.

5.3 Data to be recorded and stored

All of the data elements corresponding to a conformance level claimed for the equipment shall
be stored in the RDSR.
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All of the data elements corresponding to all lower conformance levels shall be stored in the
RDSR.

NOTE 1 Equipment claiming level 2 conformance is expected to store all of the data elements required for both
level 1 and level 2.

Other data elements described in the DICOM standard, compatible with the capabilities of the
equipment, may be recorded and stored.

The format and range of relevant units are specified in the DICOM standard.

Data

Data i i ¢jated DICOM image
shall

NOTH

All rg iated
DIC(

NOTH m, all
dosim

NOTE ibment
will bg

NOTE ce as
a megns of reporting only regulatory required in

NOTH] ng to
distrib intain
links

Ap ways
gen

NOTH] efines
“actorp” alone
envirg Rs for
stand nable
real-ti

NOTH ide the
same same
exami

5.4

This the
equipment

The RSPR may be displayed on the equipment.

NOTE Specific requirements may be specified in other standards.
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Annex A
(informative)

General guidance and rationale

A.1 General guidance

The standards for improved dose reporting were jointly developed by IEC SC 62B/ MT 38 and
DICOM (Committees 2 and 6). This project, and its proposed extensions, is called DICOM
DOSE—Fhi i i i jeet:

In th MENT
capal ernal
recei rated
by a

Imag TION-
EVENT DSA
run, ¢

Technical information is usually available (|n the i i ch IRRADIATION-EYENT.
This |information may include system ging geometry, electrical
valugs, dosimetric information, and % can be collected into an
‘irradiation object’. It is customary to pls e IRRADIATION-EVENT intp the
DICOM image object header when i G (an image object may contain|of a
single

Infor VENTS associated with a study (examingtion)

may ollected information plus an appropriate
head eport” (RDSR).

Supq ek t 3 ovides the technical framework needed to implement
DIC( . : was partially based the parallel development of this

docu

Worki ; & SC 62B/MT 38 defined the data fields found in irradigtion
objeq 7 : . All of these elements are ‘public fields’ in the DICOM sénse.

Imagi ing with this document is only required to provide data for|only
thos¢ fields™qQrwhick iths/equipped. The accuracy of the reported data is outside the scope of
this ) X|st' g standards or regulations may have applicable requirements for
accu

Supplenient 94 states that an “irradiation object “be stored for each IRRADIATION-EVENT,
irrespective of the storage of the images produced by that irradiation. The irradiation objects,
along with other information, are stored in a ‘Radiation Dose Structured Report’. In addition,
information from the IRRADIATION-EVENT is stored in the DICOM header of stored images from
that irradiation. The detailed format for storing the set of IRRADIATION-EVENTS is specified by
the DICOM committee.

This IEC PAS provides the framework for implementing DICOM DOSE in compliant X-ray
imaging systems. Four compliance levels are defined in this document. These represent a
combination of increasing patient risk and an increasing interest in quality assurance. A
system claiming compliance with a level must provide information in at least all of the relevant
specified fields.
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A.2 Rationale for particular clauses and subclauses

The following are rationales for specific clauses and subclause in this document, with clause
and subclause numbers parallel to those in the body of the document.

Subclause 1.1 — Scope

The scope of DICOM DOSE was limited to aspects of projection radiography and radioscopy
so that working standards could be completed in a reasonable period of time. Expansion of
DICOM DOSE to all digital X-ray imaging modalities is planned. The present documents are
expected to provide the framework for such expansions.

Subg¢lause 1.2 — Objective

The pbject of the DICOM DOSE project is to provide means for and
dose|related quantities.

Definition 3.1 — IRRADIATION-EVENT

This [term is introduced to break a study (examination) mehts small enpugh
to permit dose analysis and reconstruction. Many | : uch as RADIOSGOPY,
that pccur during an examination are only of transient glue. b€ images producgd by
thes¢ events are seldom stored.

Captpuring the dose and dose relats h all

IRRADIATION-EVENTS provides complete 9 iati ing the
examination.

The discussion of an IRRAL

“An |RRADIATION-EVEN adiation being applied to a patient in dingle
continuous time-fram 6 k ease) and the stop (cease) of the irradiationSLThe
IRRA[)IATION-EVE@ ¢ i atioh entity to be recorded in the realm of Radijation
Dosg reporting. P RADIATION=EVENTS are described by a set of accompanpying
physjcal parameters 6 understand the “quality” of irradiation that is being

applied. This set/of\pa may pe different for the various types of equipment that are
able |to create.|RRADI s—Any on-off switching of the irradiation source during the
event shall 3 separate events, rather the event includes the time betyveen
start{and iat striggered by the user. E.g., a pulsed fluoro X-ray acquisgition
shalllb & IRRADIATION-EVENT.

Each release-gkirradiation will create an IRRADIATION-EVENT that includes dose related v1lues.
In order to-understapd the nature of these values a sufficient amount of “additional dafa” to
describe(the physical context of the irradiation exposure has to be recorded along with the
dose| values. An event resulting in creation of a DICOM Image SOP Instance must include the
reference to it There are defimitely TRRADIATION-EVENTS that wittr ot Tesutt—imany image
storage but will create dose relevant data stored in the Radiation Dose Reporting Object.”

Subclause 4.1 — Conformance levels

The radiation risks to which patients are exposed are a function of radiation levels. These in
turn are related to the normal use of the equipment. Therefore, the data needed for each
conformance level increases as risk increases.

Level 3 is planned to record the information needed for detailed skin dose evaluation of
individual patients. No commercially available implementation is currently available. However
several implementations are under development by manufacturers and by the user
community. Standards are therefore inappropriate at this time.
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Annex B
(informative)

Notes and explanations

B.1 RADIATION DOSE STRUCTURED REPORT

NOTE This annex is informative in this document because it has a formal normative definition within the DICOM
standard.

The J S a
ral and summary data and a series of elements describing each IRRAD}A

gene

ining

IRRADIATION-EVENT data is stored in the RDSR, and included in thg if the

images produced by that irradiation are not stored.

B.2 | Preliminary definition of Level 3 advanced dose h
where the expected maximum skin dose for 4 ‘ i ~ ay

Cumbplative doses at the IEC interventional refege j Gy are occasignally
seen| in complex interventional proc p ighly skilled operators.| The
intention of level 3 is to supply informatio ) sih balancing risk-benefit for
indivjdual patients.

In thf United States, the Joint Com OT\0D tion of Health Care Organiziteions
established 15 Gy maxi skin_dose aen neihevent (comparable to the accidental
leavipng of a foreign bod\i i wThe 7,Gy’specification in this document proyides
an a

Devd i ; id to impose standards.

Leve£ itibnal information for documenting procedures| and
man ajor interventional equipment should be at this [level
wher

B.3

Syste ith the DICOM standard send Radiation Dose Structured Reponts to
ACTORS residing onvthe information network. These ACTORS are software entities that| may
reside on.image management elements (e.g. PACS); information management elements|(e.g.
RIS, |MIS); or on free-standing devices.

RDSR’s generated by systems compliant with this PAS include all of the data elements
required for the claimed level of compliance plus additional public data fields defined in the
DICOM standard.

The systems that host the ACTORS may produce value-added processing such as computing
skin dose maps by analyzing the data contained in the RDSR. The DICOM standard allows
the addition of such added value elements to the RDSR.
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Annex C
(normative)

Levels of compliance

C.1  Common header elements (for all levels of compliance)

Organization of the following tables

Item Field content DI TAG |if
availab

N
Comments and notes /\< O\

N
Level 1 RDSR (Common header elen@x\\v
Ave

NOTE RADIOGRAPHY only systems do not need to supply specific'data ra &piMs. RADIOSCOP}y only
systems do not need to supply specific data for radiographic ele ent

Template identifier 10001 (“X- Ray Radiatio ‘s\/R %) (0040,DB00)
(of RDSR Root
Contpi

piner)
Fixed field
Combpletion Flag “Partial” or ‘Cc&mpl > ‘ (0040,A491)
Fﬁ;?ﬁt\atma\r\atibn\o\f)theé%two classes of reports
[ N
Patidnt Name [\Qer\D\ICC)Nt’\ ./ \ (0010,0010)
Refbyable S
<> 7 <
Patignt ID Rer DIGOM N | (0010,0020)
S Remagebie™S
Patidnt’s Blrtp/d\t\e\ \Pq D*Qo‘m/ \ (0010,0030)

SN Rermestie

Pauents\s\ze\ \ P9\r DICOM \ (0010,1020)

\ Patient's height

Patidnt’'s(Weight Per DICOM \ (0010,1030)

Procedure Type Per DICOM ‘ (0040,0254)

Performed Procedure Step Description

Procedure Date Per DICOM ‘ (0040,0244)

Performed Procedure Step Start Date

Procedure Time Per DICOM ‘ (0040,0245)

Performed Procedure Step Start Time

Facility ID Per DICOM [ (0008,0080)

Institution Name
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Manufacturer Per DICOM ‘ (0008,0070)
Manufacturer

Model Per DICOM ‘ (0008,1090)
Manufacturer’s Model Name

Serial Per DICOM ‘ (0018,1000)
Device Serial Number

C.2 | Level 1 limited dose monitoring

Separate set of plane header elements for

Level 1 RDSR (plane header elements)
c

n

. AIR KERMA
product Total

Plan
Area

The total DAP delivered during
study. It is equal to the sum
and acquisition total DAPs

N

Current DICOM terminology

Required if eqty’Qment/kké\Q
< T C

K(;:% is¢"DOSEAREA PRODUCT”
(o pa@‘i{ty.
|\ N N/

Plan
Tota

e Dose (RP)

The total AIR KER a defined

reference point duringha sotmplete study. It is
equal to the/ sum_ o ses for all
ha omprise  the

IRRADIATION-EVEENT
m e/stody

C et .
Ré({uir\ed if equ‘rp\?n\gnt hasWs capability.
~

Calig

ration DateA

nt calibration service of
quipment.

(
DafeNor the\qost re
zthed e-measuri

Within the RDSR
Container

A

DATE M/

Corrgction Facto

Within the RDSR

energies during normal use of the equipment. | Container

r is greater than 1 if the actual dose

@ \ exceeds the displayed (recorded)
A \ rrent DICOM terminology calls this “Calibration Factor”

>

“Calipration The percentage uncertainty of the displayed Within the RDSR
Uncgrtainty” (recorded) dose value. This describes Container

variation around the average value caused by

variation in irradiation conditions.

Expressed as the range containing the true value.

The range may be asymmetrical.
“Calibration Text containing the name of the responsible Within the RDSR

Responsible
Organization”

institution or service company for the most
recent calibration service.

Container

Not the name of an individual
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Level 1 RDSR (IRRADIATION-EVENT elements)

All items are part of the RDSR IRRADIATION-EVENT container; some also have the indicated

tags when used in image headers.

Irradiation Plane

Per DICOM (0008,0008) Image

Type (4™ value)

The imaging plane producing this irradiation

IRRADIATION-EVENT
Type

RADIOGRAPHY or RADIOSCOPY NA

The IRRADIATION-EVENT type is determined prior to the irradiation.

14
Irrad|ation Protocol Per DICOM /\/tQOO,BJ o‘sQ)
Protocol Name /\ \
N\
Irrad|ation Kerma The DAP delivered during this single ( 1W)
Area|Product IRRADIATION-EVENT \\
Required if equipment has thi;/c’éps@li%\ \
/ \
Irradjation Dose The AIR KERMA delivere Wh référence-]Refer to 60601-2}
point during thig single IRR I -;ﬁl\ENT
Required if e@pﬁwe\nﬁk 'Qis c%)a‘hi_lltspx/
Number of Images Number of Fra;n’e? \ (0028,0008)

Bi\ic/ér radioscopic frames produced

radiog
ARJATIQN=EVEN

>
IRRA . THe timeNifterval between the first | NA
e X>ray intensity exceeds
% of maximum and the last
X-ray intensity exceeds
approximately 50% of maximum during a
{\ \single irPadiation (see drawing)

uired for continuous or pulsed radioscopy

\:§q
ease refer to the figures for an operational definition.

50+£10%

100%

50+10%

X-ra} Iatensity

X-ray Intensity

~«—Series Extent —>

~—Series Extent —>— Time

Time

Figure C.1 - Irradiation duration for continuous
irradiation, defined from the time that the irradiation
intensity is above the average peak value

Figure C.2 — Irradiation duration for pulsed
irradiation, defined as the time between the first
upward and last downward crossing of 50%
of the average peak value

“Stored Image” SOP Instance UID

(0008,0018)

Only if images are stored
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C.3 Level 2 general dose monitoring
Level 2 RDSR (Additional Plane Header Elements)
Separate set of plane header elements for each plane
NOTE RADIOGRAPHY only systems do not need to supply specific data for radioscopic elements. RADIOSCOPY

only systems do not need to supply specific data for radiographic elements.

RADIOSCOPY: AIR
KERMA Area product

The total DAP for the complete study
delivered by the identified plane during the

(0018,115E)

Total radioscopy portion of the study.
Includes contribution to DAP from all radioscopy IRRADIATION-EVENTS
([
Radipgraphy: AIR The total DAP for the complete study [{8018.115E)
KERMA Area product delivered by the identified plane during t
Tota radiography portion of the study.
Includes contribution to KAP from all raMéQhNNDIA\QON/EVE:NTS
\, -\ /
RADIpscOPY: AIR The total AIR KERMA for the comple u efer t0°60601-243
KERMA (RP) Total delivered by the identified plane during X or the location of the
radioscopy portion of the stu refefence point
Includes contribution to gDQé\frgrn/alkraﬁQsc\w IRRADIATION-EVENTS
RADIPGRAPHY: AIR The total AIRCKERMA for t e C p\*ebé Refer to 60601-2143
KERMA (RP) Total delivered by t i |ed Ian during the for the location of the
radiography porti reference point
Includes contr(buthn\@ é\(rorball radiography IRRADIATION-EVENTS
Total number of of\ﬁ:dm s acquired during | (0028,0008)
radiggraphic frames all radiographic
[ livered the
A N4
Total radioscopy<im m f radioscopic times during | NA
\e\ Mudy by all radioscopic
IRRADIATION-EVENTS. Delivered by the
N \Ment iéd plane.
\,
Distgnce Source\to\/ The distance from the focal spot of the X-ray | Required for
ISOCENTER tube to the isocenter of an isocentric system. | isocentric systenijs.
The unit of the distance is mm.
Distance Source to The distance from the focal spot of the X-ray | The definition of the
Reference Point tube to the dose reference point (RP). reference point is
found in 60601-2-43

The unit of the distance is mm.
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Level 2 RDSR (Additional IRRADIATION-EVENT elements)
One entry for each IRRADIATION-EVENT

Distance "Source to Per DICOM (0018,1110)
Detector"

The unit of the distance is mm.

Distance Source to Distance along the central ray from the
Patient Support source to the intersection of the central ray
and the portion of the patient support closest
fo the patient.

NOTE In X-Ray Angiography, the value "Distance
Source to Table Plane" shall be used to indicate the
"Distance Source to Patient Support". In other

modalities that do not have an integrated table<\
"

patient support, the value "Distance Source to Detec
shall be used.

NEW FIELD Adding this field (if at all possible) was tror@%z ommenged by
almost all FDA and AAPM member, ovewewed the prévious dfaft.

patient support

This definition is equally(apph j am passes through tHe
patient suppo@st\o ifht e patient first.

"Pos|tioner Primary (0018,1510)

Angle" (stationary or

starting) @
\\( ~ )\/

i

| \
"Pos|tioner \> (0018,1511)
Secgndary AngI@
(statlonary or
starting) <\< \/

{ X
"Pos|tioner Pximary~{ )'When_the positioner moves during an | NA
End Angle" \ irkadiation, this field reports the primary angle

at the end of the irradiation.

"Pos|tioner When the positioner moves during an | NA
Secandary End irradiation, this field reports the secondary

Angle" angle at the end of the irradiation.

Patient Position Per DICOM ‘ (0018,5100)

Required for irradiations where the positioner angles are specified
relative to the patient. Example: Head-first, prone.

Patient Orientation \ (0020,0020)

Required for all other irradiations.
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Collimated Field Area | Per DICOM (0018,1147) Field of
View Shape

(0018,1149) Field of
View Dimension(s)

"X-Ray Filter Type" Per DICOM ‘ (0018,1161)

Describes the composition and thickness of any removable filters in
position for this irradiation.

NOTE There will be more details in the RDSR than in image Hea

N

N\
"KVR" Per DICOM 001 60)
According to current reporting practice if a s\\%sk\éq/
"X-Rhy Tube Current" | Per DICOM /\\ \ﬁoo\s 1%1)
According to current reporting \ee{ eWcorded.
"Pulde Width" Nominal Pulse Width \((0018 1154)

According to c<me\nt rz/a&hcé if a<se® j\}corded
"Pulge Rate" Number

indiidu d|o copic—ir |mages NA
produced per sec this irradiation.
No,t\appllcable orzgﬁhn foscopy.

/
Foca| Spot Size” l\\l‘s»miQ\al\lEE\S\ii\e \ (0018,1190)
< N

S

“Radjoscopy Moqe”\ R\aqiaﬁQn |\§|\oi}e \ (0018,115A)

/\\ Y&Is&%r\e@rﬁtinuous

R
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