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INTERNATIONAL ELECTROTECHNICAL COMMISSION

MEDICAL ELECTRICAL EQUIPMENT -

DIGITAL IMAGING AND COMMUNICATIONS IN MEDICINE (DICOM) —

RADIOTHERAPY OBJECTS

FOREWORD

1) The |EC (International Electrotechnical Commission) is a worldwide organization mprising
all nptional electrotechnical committees (IEC National Committees). The ofRject o promote
interpational co-operation on all questions concerning standardization in t elds. To
this pnd and in addition to other activities, the IEC publishes Internatfonal \ ration is
entrysted to technical committees; any IEC National Committee interested in~he ith may
parti¢ipate in this preparatory work. International, governmental an & liaising
with the IEC also participate in this preparation. The IEC collaborate hnization
for Ptandardization (ISO) in accordance with conditions A the two
orgafizations.

2) The [formal decisions or agreements of the IEC on te ible, an
interpational consensus of opinion on the relevant subj entation
from|all interested National Committees.

3) The flocuments produced have the form of re the form
of st@andards, technical reports or guides and the de.

4) In onder to promote international unificatioh, IEC Natispha Co Rittees undertake to apply IEC Intefnational
Stanflards transparently to the maximum\ exté eir national and regional standafds. Any
divergence between the IE d 5 g Mational or regional standard shall bg clearly
indicpted in the latter.

5) The JEC provides no mpxki K indicate its approval and cannot be rendered responsiblg for any
equipment declared to be i

6) Atterjtion is drawn toxthe g ibili We of theelements of this International Standard may be th¢ subject
of patent rights. 1 E d responsible for identifying any or all such patent rights.

The main task j Mimittees is to prepare International Standafds. In

exceptional circufnsts : icdl committee may propose the publication of a technical

report f one
e |ty ired support cannot be obtained for the publication| of an
Inferqation ‘ despite repeated efforts;
e |type when \the “subject is still under technical development or where for any other
reason.there 2 future but no immediate possibility of an agreement on an Interrational
Standard,;
+ Hype 3—when—a—technicalcommittee—has—coHected—data—efa—differentkind—frem that
which is normally published as an International Standard, for example "state of the art".

Technical reports of types 1 and 2 are subject to review within three years of publication to
decide whether they can be transformed into International Standards. Technical reports of

type 3 do not necessarily have to be reviewed until the data they provide are considere
no longer valid or useful.

d to be

IEC 61852, which is a technical report of type 3, has been prepared by subcommittee 62C:

Equipment for radiotherapy, nuclear medicine and radiation dosimetry, of IEC te
committee 62: Electrical equipment in medical practice.

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

Committee draft Report on voting

62C/183/CDV 62C/201A/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 report has been developed in conjunction with IEC subcommittee 62C, CEN TC251 and
the AAPM

Cturers'
ing and
NEMA

ACR (fhe American College of Radiology) and NEMA (the National
Associfition) formed a joint committee to develop a standard
commynications in medicine. This DICOM standard was develop
Procedures.

This report is supplement 11 to the DICOM standard. It is a b of the

published DICOM standard which consists of the followi
Part 1 — Introduction and Overview
Part 2 — Conformance
Part 3
Part 4
Part 5
Part 6
Part 7
Part 8
Part 9
Part 10
Part 11
Part 12
Part 13
These

status
used a

bproval
buld be

5 the basexefepence for the current parts of this standard.

A bilingual’version of this technical report may he issued at a later date
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INTRODUCTION

This supplement to the DICOM Standard defines a number of information objects applicable to
the domain of radiation oncology. The intent of these objects is to support the transfer of
radiotherapy-related data between devices found within and outside a radiotherapy department.
They are not, however, intended to support the management of the transferred data, a function
which may be addressed in future revisions of the DICOM Standard.

This task of process management has not been addressed in the current draft due to the

absende of a consistent process model for a radiotherapy departmeyit, es i in an
intern S humber
of condlitional and optional data elements. Essentially the objects arg\ sed as

“contaipers” for related radiotherapy data, with data being added
the department.

hrough
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MEDICAL ELECTRICAL EQUIPMENT -

DIGITAL IMAGING AND COMMUNICATIONS IN MEDICINE (DICOM) —

RADIOTHERAPY OBJECTS

The following text extends and/or amends Part 3 of DICOM.

Part 3: Addendum radiotherapy information object definitions

1 Scppe

This report specifies the following information objects:

1) A

tent of

Media
ich have

d dose points, isodose curves, and

begn obtamed ona conrc imaging geometry, such 3 ulators
an same
gedmetry, such as digitally reconstructed radiogr ph (

2) A i e semantic content of RT
Doges. It is commonly abbreviated < onding
Stoyage SOP Class so that this IOD san be ' anges.
Th s 3th e been
cal ulated on a radiotherapy treame'n system, represented as two- or| three-
di r 3
dode-volume histogrars .

3) A ion Object for Radiotherapy. It specifies the sgmantic
content of RT Strugctu only abbreviated to the RT Structure Set [IOD. It
alsg i ) SOP Class so that this 10D can be ysed in
Ne i ; s. The scope of the RT Structure Set |OD is

rad [ 3 g which have been identified on devices suchlas CT

4) AD for Radiotherapy. It specifies the semantic content of RT
(Tre only abbreviated to the RT Plan IOD. It also includes the
cor Class so that this IOD can be used in Network and| Media
Sto e scope of the RT Plan IOD is geometric and dosimetr|c data

This rgportiinclude
should[have a working understanding of the Standard.

d number of addenda to existing Parts of DICOM; therefore the(|reader

1. Part 3 Addenda (Extension to the body, Annex A, B, C and D)
2. Part 4 Addenda (Extension to Annex B)
3. Part 6 Addenda (Extension to Section 6 and Annex A)

Add to Section 2

2 Normative references

IEC 61217:1996, Radiotherapy equipment — Coordinates, movements and scales

ICRU Report 50, Prescribing, Recording, and Reporting Photon Beam Therapy, International

Commission on Radiation Units and Measurements, 1993
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After Section 3.8 add the following:

3.X Radiotherapy

This part of the standard is based on the concepts developed in IEC 61217 and makes use of
the following terms defined in it:

a) FIXED REFERENCE system

b) GANTRY system

c) BEAM LIMITING DEVICE system

d) ERa=

= +
T\ OyDLCIII

e) X-RAY IMAGE RECEPTOR system
f) PATIENT SUPPORT system

g) TABLE TOP ECCENTRIC system
h) TABLE TOP system

In Section 4 add the following:

4  Symbols and abbreviations
BEV Beam’s-eye view
Brachyj Brachytherapy

CcC Counter-clockwise

CTV Clinical targetvol
Cw Clockwise

DRR Digitally-ret

DVH Dose<;1 S

GTV

Gy

ICRU

IEC

MeV

MLC

MU Monitor unit

MV Megavolt

PTV Planning target volume
R&V Record and verify
ROI Region of interest
RT Radiotherapy

SAD Source-axis distance

SID Source-image distance
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Add in figure 7-2

Patient IOD

1
1
I' re
03 -n
RT Image IOD RT Dose 10D | Te ;gig‘gc?’e_ oF RTPlan 10D
0-n . 0-n 1
(reference ipfages -n re 1
omef IEC 639/98

<2 — DICOM 'nfo%n medel(RT extensions)
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Add in table A.1-1 — all modifications to existing table are in BOLD type

Table A.1-1- Composite Information Object Modules Overview

IODs
Modules

RT Image

RT Dose

RT Struct
Set

RT Plan

Patient

M

M

M

M

Patient Summary

General Study

M

M

M

Patient Study

M
U

Study Content

General Series

(

CR Series

NM Series

RT Series

<

A
A\
M\

Frame Of Reference

C

<

X

US Frame of Ref.

o

General Equipment

NM Equipment

SC Equipment

D

\\
2\
2

General Image

7

Image Plane

L
—

Image Pixel

N
)

Contrast/Bolus

Cine

Multi-frame

CR Image {

-

K el

CT Image A

N

\

MR Image |
N
N

>
AN

NM Imagé\
NM Multi-Gated\

NM SPECT/
US Regigh Calibration

US Image \

SC inage.\ -\

>

RTImage_\

T Doses \
RTBVHS \

Structure-Set)

ROV Contour

RT Dose ROI

0|0Q|c|z

RT ROI Observations

RT General Plan

RT Prescription

RT Tolerance Tables

RT Patient Setup

RT Fraction Scheme

RT Beams

RT Brachy Application
Setups

Approval

Overlay ldentification

Overlay Plane

Multi-frame Overlay
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IODs
Modules

RT I

mage

RT Dose

RT Struct
Set

RT Plan

Curve ldentification

Curve

Audio

Modality LUT

VOI LUT

clc|c|C

LUT Identification

SOP Common

M

M

M

M

corresj

nnding Information ﬂhjnrt Definitions in this annex for details

@%

e
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After Section A.14 add the following:

A.U RT Image INFORMATION OBJECT DEFINITION
A.U.1 RT Image IOD Description

The focus for this Radiotherapy Image IOD (RT Image 10D) is to address the requirements for
image transfer found in general radiotherapy applications performed on conventional
simulators, virtual simulators, and portal imaging devices. Such images have a conical imaging
geometry and may either be acquired directly from the device, or digitized using a film digitizer.
They may or may not have superimposed curves describing beam limiting device (collimator)
openin m_modifyin Vi ient str r n r volumes. Numeri m data
paramgters may also be recorded with the image, indicating the paramet es abt
the imgge was taken or created.

A.U.2 [RT Image 10D entity-relationship model

The E-R model for the RT Image IOD is illustrated in figure A.U

IEC 640/98

Figure A.U-1 — DICOM RT Image IOD information model
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A.U.3 RT Image IOD Module Table

Table A.U.3-1 — RT Image 10D Modules

IE Module Reference Usage
Patient Patient C.7.1.1 M
Study General Study c.7.2.1 M
Patient Study C.7.2.2 U
Series RT Series C.8.X.1 M
Frame of Frame of Reference C.74.1 ]
Reference
Equipment General Fquipment c781 MQ
Imade General Image C.7.6.1

Image Pixel C.7.6.3 M

L \
Contrast/bolus C.7.6.4 C_md\g\( ntrast
media was ysed in\this.image.
Cine C.7.6.5 C ea%r‘éqé i
imag axcinenmage.
Multi-Frame C.7.6.6 </\Si§; ired |\\g|xe\>fdatas
m data

3
o
g
D

RT Image C.8.X72 >\ W
Modality LUT C.11.1 ] .\ o u
VOI LUT gxd2’ /I N U
Approval 8.X16 [J(7) . > U
Curve N N\ C.10.25\ ) U
Audio 108 N U
SOP Common [/ NQAR211 M

NOTE 1 \ \egpression of time-dependent image §eries or
multiple i i 8s .e. j exposure portal images). If a time-dependent series

of imag¥ Cine module is used to indicate this. This would
subsequp { atment. Multiple exposure images allow ipdividual
images RETNfIE Quped into a single multi-frame image.

NOTE 2 a N h tclided’to allow the possibility of conversion between portal image
pixel va s NI the “patient. The VOI LUT module has been included to gllow the
possibili i storeth pixeNvajdes (after the Modality LUT has been applied if specified) and
display I

NOTE 3 dd to allow the possibility of storing one or more curves overldid with a
given im R v ouId represent patient structures, target volumes, or beam limiting device
(collimat i 3 By copld also be used to store other data such as axis information. Such curves
would b¢ sie i i € coordinates would represent pixel indices in the image data). For g¢xample,
patient gtr e following attribute assignments:

Cur ime 50xx, 0005) =2

Number'® i (50xx, 0010) = Number of data points in curve
Type of Data50xx, 0020) = ROI

Data Value Representation (50xx, 0103) = US (unsigned short)
CtrvebData (50 A GCCC) = (A,y) p;/\c: cootdirates

Curve Description (50xx,0022) = Structure/Target name

Note that there is no facility for representing multi-frame curves (i.e. all curves are interpreted as being related to
the first image frame in a multi-frame image). Curves other than patient structures might also be represented using
the HIST, POLY or TABL curve types (see P3.3, C.10.2.1).

NOTE 4 — The Equipment module contains information describing the equipment used to acquire or generate the
RT Image (such as a portal imager, conventional simulator or treatment planning system). However, the equipment
attributes in the RT Image module describe the equipment on which the treatment has been or will be given,
typically an electron accelerator.

NOTE 5 - For RT Images which contain no relevant pixel data, such as BEV images without DRR information, Pixel
Data (7FE0,0010) should be filled with a sequence of zeros.

NOTE 6 — The Frame of Reference module has been included to allow the indication of spatial association of two or
more RT Image instances (e.g. where the images have been acquired in the same frame of reference, or have been
resampled to share the same frame of reference). If the Frame of Reference occurs within a SOP Instance within a
given series, then all SOP Instances within that series will be spatially related. For example, two RT Images may
share the same Frame of Reference if they are located on the same physical plane, as determined by the treatment
machine Gantry Angle (300A,011E) and source-to-image plane distance specified by RT Image SID (3002,0026).


https://iecnorm.com/api/?name=f39e6b3f29e4e36669da3abcd445d72f

61852 © IEC:1998(E) ~ 13-

AV RT DOSE INFORMATION OBJECT DEFINITION
A.V.1 RT Dose IOD Description

The focus for this Radiotherapy Dose 10D (RT Dose I0D) is to address the requirements for
transfer of dose distributions calculated by radiotherapy treatment planning systems. These
distributions may be represented as 2D or 3D grids, as isodose curves, or as named or
unnamed dose points scattered throughout the volume. This 10D may also contain dose-
volume histogram data, single or multi-frame overlays, audio annotations, and application-
defined lookup tables. This IOD does not provide for definition of doses in beam or other
coordinate systems. The application is responsible for transforming data in other, non-patient-
based coordinate systems to the patient-based coordinate system described in C.7.6.2.1.1.

A.V.2 [RT Dose IOD entity-relationship model

The E-R model for the RT Dose I0OD is illustrated in figure A.V-1.

spatially
ines Series

credies
1n 1
1 1
Q\Fr}k\eo}%ference Equipment | @

N/

o,n

Dose

IEC 641/98

igure A.V-1 — DICOM RT Dose 10D information model
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A.V.3 RT Dose IOD Module Table

Table A.V.3-1 — RT Dose |IOD Modules

IE Module Reference Usage
Patient Patient C.7.11 M
Study General Study C.7.2.1 M
Patient Study C.7.2.2 U
Series RT Series C.8.X.1 M
Frame of Frame of Reference C.74.1 M
Reference
Equipment [ Generat Equipnient C 751 NV
Dgse General Image C.7.6.1 C — Required if do data
contams Q/Sg

Image Plane C.7.6.2 @E‘}K\Q%:;
contal ase

Image Pixel C.7.6.3 %W& data
& ased doses

Multi-Frame

Overlay Plane
Multi-Frame Overlay
Modality LUT 7
RT Dose
RT DVH X
Structure Set C.8K C — Required if dose data
%B\XE\/ contains dose points or
isodose curves
ROI Contaur \ W C - Required if dose data
[\/\ contains dose points or
isodose curves
C.8.X.7 C — Required if dose data

contains dose points or
isodose curves

C.10.3 U

C.12.1 M
NOTE 1 ithi e RT Dose module supports 2D and 3D dose grids. The Structure Set, ROI
Contour I ‘modd|es together support isodose curves and points, and the RT DVH module [supports
dose-vol i They are not mutually exclusive: all four representations may be included in|a single
instance| ject*or they nfay be included in any combination. Product Conformance Statements should clearly
state wh echapisms is supported and under what conditions.

NOTE 2|- The_RT Dose TOD has been defined as a composite I0OD, separate from the RT Plan I0D. This has been
done for|thelfollowing reasons.

— To allow for the multiplicity of possible dose calculations using beam models for the same basic plan.
— To avoid undesirable transmission of large amounts of data with the treatment plan.

— To accommodate the fact that CT Simulation and other “beam geometry” generating devices which use the RT
Plan 10D do not have or require access to this data, either for transmission or storage.

AW RT STRUCTURE SET INFORMATION OBJECT DEFINITION

A.W.1 RT Structure Set 10D Description

The focus for this Radiotherapy Structure Set IOD (RT Structure Set 10D) is to address the
requirements for transfer of patient structures and related data defined on CT scanners, virtual
simulation workstations, treatment planning systems and similar devices. This 10D may also
contain audio curve annotations.
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AW.2

— 15—

RT Structure Set IOD entity-relationship model

The E-R model for the RT Structure Set 10D is illustrated in figure A.W-1.

the subject
of

A.W.3

Figure A.

RT Structure $etl

Q/\able W. A

Stuay
1

o>

Jon

Series

IE \Viodule, Reference Usage
Patient \| Patient N/ Cc.7.1.1 M
Stiidy <\Ge\neMSt\udy C.7.2.1 M
NRatignt Study C.7.2.2 U
Sdriés N\ YRT Series C.8.X.1 M
Equipment ™/ 'Gereral Equipment C.7.5.1 M
Stfucture<Set | Stucture Set C.8.X.5 M
LBOI Contour C.8.X.6 M
RT ROI Observations C.8.X.8 M
Approval 816 Y
Audio C.10.3 U
SOP Common C.12.1 M
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A.X RT PLAN INFORMATION OBJECT DEFINITION

A.X.1 RT Plan 10D Description

The focus for this Radiotherapy Plan IOD (RT Plan 10D) is to address the requirements for
transfer of treatment plans generated by manual entry, a virtual simulation system, or a
treatment planning system before or during a course of treatment. Such plans may contain
fractionation information, and define external beams and/or brachytherapy application setups.
This 10D may also contain audio curve annotations.

A.X.2 RT Plan 10D entity-relationship model

The E-R model for the RT Plan 10D is illustrated in figure A.X-1.

is
the subject

IEC 643/98

e A.X-1 — DICOM RT Plan 10D information model
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A.X.3 RT Plan IOD Module Table

Table A.X.3-1 — RT Plan 10D Modules

IE Module Reference Usage
Patient Patient C.7.1.1
Study General Study C.7.2.1
Patient Study C.7.2.2
Series RT Series C.8.X.1
Equipment General Equipment C.75.1
Plan RT General Plan C.8.X.9
RT Prescription T.8.X.10
RT Tolerance Tables C.8.X.11
RT Patient Setup C.8.X.12
RT Fraction Scheme C.8.X.13
RT Beams c.8.X.14 DN

AN

RT Brachy Application C.WS < Reguifed if RT Fractipn
Setups Sc me Module exists and
umber of Brachy
Application Setups
00A,00A0) is greater thpan
zero for one or more
(N fraction groups
ApprovaN _ —~ \ ) C.8X'16 U
Audio ©40.3 U
SAP\Common (" | LC.121 M
A.X.3.1
The RT ctured to be used together with the RT Beamg or RT
Brachy f beams are referenced in the RT Fraction Scheme
module included in the RT Beams module if it is present. Sim{larly, if
brachy erenced in the RT Fraction Scheme module, all such|setups
shall b chy Application Setups module if it is present. However, [the RT
Fractio Qtiule can be used without the RT Beams or RT Brachy Application [Setups
module 3 orYrachy application setups are referenced, and the RT Beamqg or RT
Brachy| Application_Sefups modules can also be used without the RT Fraction Scheme module

if no frTction schem

information is available.

A.X.3.2 RT PRESCR

IPTION MODULE

The RT Prescription module provides for the inclusion of dose prescription information
pertinent to the complete plan, which may comprise several fraction schemes, themselves
consisting of many beams.

A.X.3.3 RT TOLERANCE TABLES MODULE

The RT Tolerance Tables module provides information concerning machine tolerances as they
apply to the whole treatment plan. Tolerances are applied by reference to a tolerance table
within the RT Tolerance Tables module for beams contained within the RT Beams module.
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A.X.3.4 RT PATIENT SETUP MODULE

The RT Patient Setup module provides information concerning patient setup parameters and
fixation devices as they apply to the whole treatment plan. Patient setup information within the
RT Patient Setup module is referenced by beams contained within the RT Beams module.

Add new Defined Terms to Section C.7.3.1.1.1

C.7.3.1.1.1 Modality

The following Defined Terms shall be added:

RTIMAIGE = Radiotherapy Image

RTDOS$E = Radiotherapy Dose
RTSTRUCT = Radiotherapy Structure Set
RTPLAN = Radiotherapy Plan

Add ngw Sections C.8.X and C.8.X.1 to

C.8.X |Radiotherapy

This sg

Module These
standa

Many @ 't 50.
C.8.X.1

There gnostic
objecty. may be

created ated to
satisfy [t irex the standard DICOM Query/Retrieve model while includipng only
those &
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Table C.8.X.1-1 — RT Series Module

Attribute Name Tag Type Attribute Description
Modality (0008,0060) 1 Type of equipment that originally
acquired the data. Enumerated Values:
RTIMAGE = RT Image
RTDOSE = RT Dose
RTSTRUCT = RT Structure Set
RTPLAN = RT Plan
See C.8.X.1.1.
Series Instance UID (0020,000E) 1 Unique identifier of the series.
Series Number (0020.0011) 2 A number that identifies this series.
Series Description (0008,103E) 3 User-provided desc,rlpti& of the.geries.
Referenced Study Component (0008,1111) 3 Uniquely identifi conpponent
Sequenge SOP Instance i e serigs is
related. One{>n\(q i e
included imthis.sequ )
>Referdnced SOP Class UID (0008,1150) | 1C |Uniquel iderhﬂ%s; e referenced SOP
Clasg™ReqguiredinReferenced Study
COF@%&( 0 1111) is sent.
>Referdnced SOP Instance UID | (0008,1155) | 1C ni identifies the'referenced SOP
ncelRequired if Referenced|Study
pgnent (0 ,1111) is sent.
C.8.X.1.1 Modality Q
The Erfjumerated Value for Modality (0008,0060)\shall*bexdetermined by the 10D.
RTIMAGE
RTDOS$E if RT Dose
RTSTRUCT
RTPLAN @ 5
NOTE —|DICOM specifiés tha ted by a
single d¢vice (described defined
for a given modality/dé b interval
(unlike ip radiology,
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Table C.8.X.2-1 contains attributes that describe RT-specific characteristics of a projection
image. The image described by these attributes must be a radiotherapy image acquired or
calculated using a conical imaging geometry.

Table C.8.X.2-1 — RT Image Module

Attribute Name Tag [Type Attribute Description
Samples per Pixel (0028,0002) 1 Number of samples (planes) in this
image. See C.X.2.6.1 for
. specialization
Photomletric Interpretation (0028,0004) 1 Specifies the intehdedNpterprefation
of the pixel data Se(e\c. 2.6.2 for
Bits Allgcated (0028,0100) 1 ch

Il have
ted.
ion.

Bits Stdred (0028,0101) W for each|pixel
hsamyle shall haye the
m er of bits stored. S¢e
=N KEZX,\Z. M forspecialization.
High Bi \

(002 ,0102)<

ogtgsigm icant bit for each pixel

ampleNEach sample shall haye the
same Mgh bit. See C.X.2.6.5 for
specialization.

Pixel Re¢presentation

N

N

473N

ata representation of the pixq|
samples. Each sample shall have the
same pixel representation. Seq
C.X.2.6.6 for specialization.

RT Image Label

(8002,0002)—

User-defined label for RT Imade.

(3002,0003)

User-defined name for RT Imape.

|
RT Imafje Name N
RT Imafe Descriptiop <

>
N

18002,0004)

User-defined description of RT| Image.

Operatdrs’ Name <
N\

\(Job\ogyﬁom)

N|W(W([F

Name of operator(s) acquiring lor
creating RT Image.

Image Type

N\(0008,0008)

=

Image identification characterigtics
(see DICOM Part 3 Section
C.7.6.1.1.2). RT Images shall lise one
of the following Defined Terms|for
Value 3:

DRR = digitally reconstructed
radiograph

PORTAL = digital portal image|or
portal film image

SIMULATOR = conventional simulator
image

RADIOGRAPH = radiographic image
BLANK = image pixels set to
background value

Conversion Type

(0008,0064)

Describes the kind of image
conversion. Defined Terms:
DV = Digitized Video

DI = Digital Interface

DF = Digitized Film

WSD = Workstation
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Reported Values Origin

(3002,000A)

2C

Describes the origin of the parameter
values reported in the image.
Required if Value 3 of Image Type
(0008,0008) is SIMULATOR or
PORTAL.

Enumerated Values:

OPERATOR = manually entered by
operator

PLAN = planned parameter values
ACTUAL = electronically recorded

RT Image Plane

(3002, 000C)

Describes whether or not image plane
is normal to beam axis.

NORMAL = image plane netmal to

beam axis

NON_NOm
normal to bea

non-

X-Ray Image Receptor Angle

(3002,000E)

Regeptor Angl¥ ile.
YAMAGE
oordinate system with
NPRY coord|nate
ee C.8.X.2.2.

RT Image Orientation

(3002,0010)

NN

>

ines of the first row
irst column with respelct to
C X-RAY IMAGE RECEHTOR
inate system. Required if|fRT
lane (3002,000C) is
NON_NORMAL.

Image Rlane Pixel Spacing

SN
[

Physical distance (in mm) between
the centre of each image pixel
specified by a numeric pair - a¢jacent
row spacing (delimiter) adjacent
column spacing. See C.8.X.2.3.

(3062,0012)

D

N

The x and y coordinates (in mm) of
the upper left-hand corner (first pixel
transmitted) of the image, in thle IEC
X-RAY IMAGE RECEPTOR
coordinate system.

RT Imape Positio@ \
Radiatign Ma W

(3002,0020)

User-defined name identifying
radiation machine used in acquiring or
computing image (i.e. name of
conventional simulator, electron
accelerator, X-ray device, or machine
modeled when calculating DRR).

Primaryl Dosimeter Unit

(300A,00B3)

Measurement unit of machine
dosimeter.

Enumerated Values:
MU = Monitor Unit
MINUTE = minute

Radiation Machine SAD

(3002,0022)

Radiation source to Gantry rotation
axis distance of radiation machine
used in acquiring or computing image
(mm).

Radiation Machine SSD

(3002,0024)

Source to patient surface distance (in
mm) of radiation machine used in
acquiring or computing image.

RT Image SID

(3002,0026)

Distance from radiation machine
source to image plane (in mm) along

radiation beam axis. See C.8.X.2.3.
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Source to Reference Object
Distance

(3002,0028)

Source to reference object distance
(in mm), as used for magnification
calculation of RADIOGRAPH and
SIMULATOR images.

Referenced RT Plan Sequence

(300C,0002)

Introduces sequence of one
Class/Instance pair describing RT
Plan associated with image. Only a
single item shall be permitted in this
sequence.

>Referenced SOP Class UID

(0008,1150)

Uniquely identifies the referenced
SOP Class. Required if Referenced
RT Plan Sequence (300C,0002) is

SEerlt.

>Refergnced SOP Instance UID

(0008,1155)

ed
brenced
3) is

Uniquely identifigs the
SOP Instance{ R i

Refererjced Beam Number

(300C,0006)

RT Plan s<ﬁh\c
sent.

i ifi bnding
bcified
within
Module
n

0pC,0002).

Referer]
Numbe

ced Fraction Group

BN

Idthﬁ‘i r of Fraction Group within RT
lanreferenced in Referenced/ RT
P quence (300C,0002).

Fractio Number

N

(3007,0029)

N
AN

Fraction Number of fraction dufing
hich image was acquired, within
Fraction Group referenced by
Referenced Fraction Group Number
(300C,0022) within RT Plan
referenced in Referenced RT Rlan
Sequence (300C,0002).

Start Cymulative Mgtér
Weight & b

(300C,Q008)

Cumulative Meterset Weight wjthin
Beam referenced by Referenced
Beam Number (300C,0006) at which
image acquisition starts.

End Cu
Weight

Mmulatiye tarset

AN

(300C,0009)

Cumulative Meterset Weight wjthin
Beam referenced by Referenced
Beam Number (300C,0006) at which
image acquisition ends.

Exposu

» Seqw

(3002,0030)

Introduces sequence of Expostire
parameter sets, corresponding|to
exposures used in generating the
image One or more items may be

included in this sequence. See
C.8.X.2.4.

>Referenced Frame Number

(0008,1160)

Identifies corresponding image frame
in multi-frame image. Required if
Exposure Sequence (3002,0030) is
sent, there is more than one item in
Exposure Sequence (3002,0030), and
image is a multi-frame image.

>KVP

(0018,0060)

2C

Peak kilo voltage output (kV) of X-ray
generator used to acquire image.
Required if Value 3 of Image Type
(0008,0008) is PORTAL, SIMULATOR
or RADIOGRAPH and Exposure
Sequence (3002,0030) is sent.
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>X-Ray Tube Current

(0018,1151)

2C

Imaging device X-ray Tube Current
(mA). Required if Value 3 of Image
Type (0008,0008) is SIMULATOR or
RADIOGRAPH and Exposure
Sequence (3002,0030) is sent.

>Exposure Time

(0018,1150)

2C

Time of X-ray exposure (msec).
Required if Value 3 of Image Type
(0008,0008) is SIMULATOR or
RADIOGRAPH and Exposure
Sequence (3002,0030) is sent.

>Meterset Exposure

(3002,0032)

2C

Treatment machine Meterset duration
over which image has been acquired,

speciliied n voniy or

Dosimeter Ung
Required if
(0008,0008), is T

Sequerce(3Q02,0080) i

>Beam [Limiting Device
Sequence

(300A,00B6)

imiting

nay be

is/sequence.

>>RT Bam Limiting Device
Type

(300A,00B8)

<
S

>

R N

am limiting device

. Required if Beam
evice Sequence

( A0B®6) is sent.
Enumerated Values:

>i = symmetric jaw pair in IEC K
direction
Y = symmetric jaw pair in IEC Y
direction
ASYMX = asymmetric jaw pair|in IEC
X direction
ASYMY = asymmetric pair in IEC Y
direction
MLCX = multileaf (multi-elemept) jaw
pair in IEC X direction
MLCY = multileaf (multi-elemept) jaw
pair in IEC Y direction

>>Sour:m fmitin (300A,00BA) 3 | Radiation source to beam limit|ng

Device pDistanc device (collimator) distance (mm).

>>Number of héaf/Jaw Pairs (300A,00BC) | 1C |Number of leaf (element) or jay pairs
(equal to 1 for standard beam limiting
device jaws). Required if Beam
Limiting Device Sequence
(300A,00B6) is sent.

>>[ eaf Position Boundaries (300A,00BE) 2C | Boundaries (in mm) of beam limiting

device (collimator) leaves (elements)
in IEC BEAM LIMITING DEVICE
coordinate axis appropriate to RT
Beam Limiting Device Type
(300A,00B8), i.e. X-axis for MLCY,
Y-axis for MLCX. Contains N+1
values, where N is the Number of
Leaf/Jaw Pairs (300A,00BC), starting
from Leaf (Element) Pair 1. Required
if RT Beam Limiting Device Type

(300A,00B8) is MLCX or MLCY.
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>>| eaf/Jaw Positions

(300A,011C) | 1C

Positions of beam limiting device
(collimator) leaf or jaw (element) pairs
(in mm) in IEC BEAM LIMITING
DEVICE coordinate axis appropriate
to RT Beam Limiting Device Type
(300A,00B8), e.g. X-axis for MLCX,
Y-axis for MLCY). Contains 2N
values, where N is the Number of
Leaf/Jaw Pairs (300A,00BC), in IEC
leaf (element) subscript order 101,
102, ... 1N, 201, 202, ... 2N. Required
if Beam Limiting Device Sequence

yZ-V-V-W\

(SO0A00B6) s Sent—

>Applicptor Sequence

(300A,0107) 3

Introduces sequence ofNApplicators

associated wi eam, O single
item shall rmit
sequence.
>>Applicator 1D (300A,0108) User chin su I|e déntifier for
p licator. Iica or
@QO 7) IS sent

>>Applicator Type

9,

(300A,0109)

i
>

N

eqwred if
r Seq ence (300A,01P7) is

TRO SQUARE = square

CYRON_RECT = rectangufar
electron applicator
LECTRON_CIRC = circular e]ectron
applicator
ELECTRON_SHORT = short e|ectron
applicator
ELECTRON_OPEN = open (dymmy)
electron applicator
INTRAOPERATIVE =
(custom) applicator
STEREOTACTIC = stereotacti¢
applicator

intraoperative

AN

>>Applicator riptio

(300A,010A) 3

User-defined description for
Applicator.

14

>Numbé¢

of\&%‘

(300A,00F0) | 1C

Number of shielding blocks
associated with Beam. Requirgd if

Exposure Sequence (3002,0030) is
sent.

>Block Fequence

(300A,00F4) | 2C

Introduces sequence of blocks
associated with Beam. Requirgd if

Number of Blocks (300A,00F0) is non-
zero. One or more items may be
included in this sequence.

>>Block Tray ID

(300A,00F5) 3

User-supplied identifier for block tray.

>>Source to Block Tray
Distance

(300A,00F6)

Radiation Source to attachment edge
of block tray assembly (mm).
Required if Block Sequence
(300A,00F4) is sent.
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>>Block Type

(300A,00F8)

1C

Type of block. Required if Block
Sequence (300A,00F4) is sent.
Enumerated Values:

SHIELDING = blocking material is
inside contour

APERTURE = blocking material is
outside contour

>>Block Divergence

(300A,00FA)

2C

Indicates presence or otherwise of
geometrical divergence. Required if
Block Sequence (300A,00F4) is sent.
Enumerated Values:

PRESENT = block edges are shaped

forearmdiverger
ABSENT = block(edges\are-not
shaped for beam\diyergenge

>>Block Number

(300A,00FC)

1C

bck.

ithin

>>Block Name

(300A,00FE)

)
Us}r\a‘eﬂ\ned n\Qme for block.

>>Matefial ID

(300A,00E1)

<N\ ]

pp entifier for material

sed to anu acture Block. Rdquired
k Sequence (300A,00F4) is
ent.

it/B

>>Block Thickness

(300?\&100\

Physical thickness of block (in
wparallel to radiation beam axis|

mm)

>>BlocKk Number of Points

}dumber of (x,y) pairs defining the
block edge. Required if Block

Sequence (300A,00F4) is sent

>>Block Data

9,

AN

>

S
08|

(BBOA,

A data stream of (x,y) pairs whifich
comprise the block edge. The pumber
of pairs shall be equal to Block
Number of Points (300A,0104)f and
the vertices shall be interpretedl as a
closed polygon. Coordinates afe
projected onto the machine isgcentric
plane in the IEC BEAM LIMITING
DEVICE coordinate system (mm).
Required if Block Sequence
(300A,00F4) is sent.

Gantry

\ngle \>

(300A,011E)

Treatment machine gantry angle, i.e.
orientation of IEC GANTRY
coordinate system with respect to IEC
FIXED REFERENCE coordinate

system (degrees).

Beam Limiting Device Angle

(300A,0120)

Treatment machine beam limiting
device (collimator) angle, i.e.
orientation of IEC BEAM LIMITING
DEVICE coordinate system with
respect to IEC GANTRY coordinate
system (degrees).

Patient Support Angle

(300A,0122)

Patient Support angle, i.e. orientation
of IEC PATIENT SUPPORT
coordinate system with respect to IEC
FIXED REFERENCE coordinate

system (degrees).
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Table Top Eccentric Axis (300A,0124) 3 Distance (positive) from the IEC
Distance PATIENT SUPPORT vertical axis to
the IEC TABLE TOP ECCENTRIC
vertical axis (mm).

Table Top Eccentric Angle (300A,0125) 3 Table Top (non-isocentric) angle, i.e.
orientation of IEC TABLE TOP
ECCENTRIC coordinate system with
respect to IEC PATIENT SUPPORT
system (degrees).

Table Top Vertical Position (300A,0128) 3 Table Top Vertical position in IEC
TABLE TOP coordinate system (mm).

Table Top Longitudinal Position (300A,0129) 3 Table Top Longitudinal position in IEC
TABLCE TOP coorghriale system (mm).

Table Tljop Lateral Position (300A,012A) 3 Table Top Lateral positiendn“HEC
TABLE TOP coordigate system (mm).

NOTE —|The numeric beam data parameters recorded with the RT Image correspon as they
were knpwn at the time the image was created or taken. The parameters ma n actual
RT Planl|instance that is created for a patient. If the Reported Values Origin {3002, ed value
of OPERATOR or ACTUAL and there is an RT Plan reference present, t i E may or
may not|be the same in the two objects.

C.8.X.2.1 Multi-frame image data

In eithg : e of the
Exposyre Sequence (3002, 0030) shall differ be & , i guch as
beam limiting device (collimator) leaf(elen S > otk information may dhange,
whereds attributes such as gantry and be it imator) angle shall not change.

C.8.X.2.2 X-Ray Image Receptor Ang

The X{Ray Image Recep pceptor

device|in the IEC X-R s to a
countef-clockwise rotatio ' 3 i iati urce in
the IEG GANTRY Ceordi ems : - i is zero
degreeps.

C.8.X.2.

The Image Rlane Rixel Spacing , i [ image
plane, |.e. i chine source to image plane distance specified by RT Image SID
(3002,0Q iR i i .. DRR
imagey), 2) and

Image Plane '\

C.8.X.2.4/ Exposure Sequence

The Exposure Sequence (3002,0030) allows specification of imaging parameters and aperture
definitions for single exposure images (single item sequence) or multiple exposures (multiple
item sequence). A multiple exposure image can be expressed as a multi-frame image
containing either a single frame, or more than one frame. Referenced Frame Number
(0008,1160) shall be specified for each Exposure Sequence item for multiple exposure images
expressed using more than one frame.

C.8.X.2.5 Single frame and multi-frame images

If the Multi-frame Module is present and the Cine Module is not present then the Frame
Increment Pointer (0028,0009) shall have the Enumerated Value of 00200013 (Image Number).
If the Multi-frame Module and Cine Module are both present then the Frame Increment Pointer
(0028,0009) shall have an Enumerated Value of either 00181063 (Frame Time) or 00181065
(Frame Time Vector).
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C.8.X.2.6 Image Pixel Module Attributes

C.8.X.2.6.1 Samples per pixel

For RT Images, Samples per Pixel (0028,0002) shall have the Enumerated Value of 0001H.

C.8.X.2.6.2 Photometric interpretation

For RT Images, Photometric Interpretation (0028,0004) shall have the Enumerated Value of
MONOCHROMEZ2.

C.8.X.2.6.3 Bits allocated

For RT|Images, Bits Allocated (0028,0100) shall have an Enumerated Va

C.8.X.2.6.4 Bits stored

For RT|Images, Bits Stored (0028,0101) shall have an Enumer&

8 when Bits Allocated (0028,0100) is 8

12-16 [when Bits Allocated (0028,0100) is 16

C.8.X.2.6.5 High bit

For R1| Images, High Bit (0028,0102) sh alue of one less than the
value gent in Bits Stored (0028,0101).

C.8.X.2.6.6 Pixel representation

For RT| Images, Pixel Reg 0000H
(unsigrned integer).

C.8.X.3 RT D@o

The RT Dose modtlg or 3D radiation dose data generated from trdatment
planning systems oK s ¢ attributes defined within the module support dose for
a single radiation\bea 2qti ymprised of multiple segments, as delivered in a dynamic
treatment) or 4 S omprising either a fraction group (see C.8.X.13) or a cdmplete
treatment plag (potedii of multiple fraction groups).

The RT des the mechanism to transmit a 3D array of dose data as a set of
2D doge plang WhIC may or may not be related to CT or MR image planes. This mechanism
works Multi-Frame module which is required if multi-frame pixel data are [sent.
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Table C.8.X.3-1 — RT Dose Module

Attribute Name

Tag

Type

A

Attribute Description

Samples per Pixel

(0028,0002)

1C

Number of samples (planes) in this
image. See C.X.3.4.1 for
specialization. Required if Pixel Data
(7FE0,0010) is present.

Photometric Interpretation

(0028,0004)

1C

Specifies the intended interpretation of
the pixel data. See C.X.3.4.2 for
specialization. Required if Pixel Data
(7FE0,0010) is present.

Bits Allocated

(0028.0100)

1C

Number of bits allocated for each pixel

b the
See
uired
nt.

sample. Each sampleshall hav
same number of\jits allocated:
C.X.3.4.3 for speciakzation\Re

Pixel Data (/F 001Q) is\pre

Bits Stgred

(0028,0101)

Dixel

b the
e
uired
sent.

High Bi

(0028,0102)

N

B
b the
!

Data

E0,0010) is present.

Pixel Re¢presentation

O

(0028,0193)

DataTépresentation of the pixel
mples. Each sample shall ha
me pixel representation. See
C.X.3.4.6 for specialization. Re
Pixel Data (7FE0,0010) is present.

Ve the

uired

Dose Uhits (300 OOGXK\/i Units used to describe dose.
Enumerated Values:
Q GY = Gray
\/\ RELATIVE = dose relative to inplicit
/\<\ reference value
Dose Type 3004,0004) 1 Type of dose.
Defined Terms:
PHYSICAL = physical dose
EFFECTIVE = physical dose affer
correction for biological effect Using
user-defined modeling techniqule
ERROR = difference between desired
and planned dose
Dose Cpmment (3004,0006) 3 User-defined comments for doge data.
Normalizatiom Poimnt (3004,0008) 3 coordimates (X, y, Zjy of normatization
point in the patient-based coordinate
system described in C.7.6.2.1.1 (mm).
See C.8.X.3.1.
Dose Summation Type (3004,000A) 1 Type of dose summation.

Defined Terms:

PLAN = dose calculated for entire RT
Plan

FRACTION = dose calculated for a
single Fraction Group within RT Plan
BEAM = dose calculated for one or
more Beams within RT Plan

BRACHY = dose calculated for one or
more Brachy Application Setups within
RT Plan
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dose. Required if Dose Summation
Type (3004,000A) is BEAM. Ong or

more items may be included in this

Referenced RT Plan Sequence | (300C,0002) 1C Introduces sequence of one
Class/Instance pair describing RT Plan
associated with dose. Required if Dose
Summation Type (3004,000A) is
PLAN, FRACTION, BEAM, or
BRACHY. Only a single item shall be
permitted in this sequence.

See Note 1.

>Referenced SOP Class UID (0008,1150) 1C Uniquely identifies the referenced SOP
Class. Required if Referenced RT Plan
Sequence (300C,0002) is sent.

>Referenced SOP Instance (0008,1155) 1C Uniquely identifies the referenced SOP

ulD mstance. Require eferencad RT
Plan Sequence (300C,0 2) iS’sent.
>Refergnced Fraction Group (300C,0020) 1C : ction

Sequence Chy

o dose.

pe

AM,

shall
>>Refefenced Fraction Group | (300C,0022) 1C ifigs Fraction Group

Numbe Fraction Group Number

in Fraction Group
equenge of RT Fraction Scheme
M within RT Plan referencied in
eferenced RT Plan Sequence
EOOC,OOOZ). Required if Refer¢nced
QS raction Group Sequence (300C,0020)
<\ /\ N is sent.
>>Refefenced Beam 1306C,0 ?l*)\\y: Introduces sequence of Beamslin
Sequenge Q/ current Fraction Group contributing to

X

sequence.

>>>Referenced Beam

=R

300¢,0006)

Uniquely identifies Beam specifjed by
Beam Number (300A,00C0) in Beam
Sequence of RT Beams Modulg within
RT Plan referenced in Referenged RT
Plan Sequence (300C,0002). Rgquired
if Referenced Beam Sequence
(300A,0004) is sent.

>>Refe
Applica

enced Brachy
ion“Setup Sequence

(300C,000A)

Introduces sequence of Brachy
Application Setups in current Frjaction

Group contributing to dose. Required if
Dose Summation Type (3004,000A) is
BRACHY. One or more items may be
included in this sequence.

>>>Referenced Brachy
Application Setup Number

(300C,000C)

Uniquely identifies Brachy Application
Setup specified by Brachy Application
Setup Number (300A,0234) in Brachy
Application Setup Sequence
(300A,0230) of RT Brachy Application
Setups Module within RT Plan
referenced in Referenced RT Plan
Sequence (300C,0002). Required if
Referenced Brachy Application Setup

Sequence (300C,000A) is sent.
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Grid Frame Offset Vector (3004,000C) 1C An array which contains the z
coordinates (in mm) of the image
frames in a multi-frame dose. Required
if multi-frame pixel data are present
and Frame Increment Pointer
(0028,0009) points to Grid Frame
Offset Vector (3004,000C). See
C.8.X.3.2.
Dose Grid Scaling (3004,000E) 1 Dimensionless scaling factor
converting dose data into dose units
specified in Dose Units (3004,0002).
NOTE 1 ln ordar to nra entmi crnprncnnfaf on-of dosa cummatian r\nmr\r\nnnfc i tha Daca Siimmat on Type
(3004,0q0A) is PLAN then only a single instance of RT Plan is referenced (| e. compone fraction groups$ are not
referencpd). Similarly, if the Dose Summation Type (3004,000A) is FRACTION then op te of RT
Plan angl a single Fraction Group are referenced (i.e. component beams or brachy apll ati e are not
referencpd).
C.8.X.3.1 Normalization Point
The N¢rmalization Point (3004,0008) aids in the interpret of the
transmjtted data. If used, it shall be a point receiving do renced

components of the dose summation.

C.8.X.3.2 Grid Frame Offset Vector

Grid Ffame Offset Vector (3004,000€
multi-frame image. This attribute contai
of the data. This attribute is conditiona
pixel dpses are not being transmitted,
frame Module is present,

Value ¢f 3004000C (Grid

C.8.X.3.3 Dose Unit

Dose Units are
Type pfresent in the R

C.8.X.3.
C.8.X.3.

For RT]

bcation
even if
e Multi-

e Dose

MONOCHROMEZ

C.8.X.3.4.3 Bits allocated

For RT Doses, Bits Allocated (0028,0100) shall have an Enumerated Value of 16 or 32.

C.8.X.3.4.4 Bits stored

For RT Doses, Bits Stored (0028,0101) shall have an Enumerated Value equal to Bits Allocated

(0028,0100).
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C.8.X.3.4.5 High bit
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For RT Doses, High Bit (0028,0102) shall have the Enumerated Value of one less than the
value sent in Bits Stored (0028,0101).

C.8.X.3.4.6 Pixel representation

For RT Doses, Pixel Representation (0028,0103) shall have the Enumerated Value of 0000H

(unsigned integer).

C.8.X.4 RT DVH Module

histogram data. The data contained within this module may suppleme

The RBF DVH module provides for the inclusion of differential or cumglativ dose

volume
the RT

Dose and/or RT Dose ROI modules, or it may be present in the abse ose data
Table C.8.X.4-1 — RT DVH Moduleg

Attribut¢ Name Tag

Refererlced Structure Set (300C,0060) 1

Sequence

Lires
se-
\ nly a
N in this
uence. See C.8.X.4.1.
>Refergnced SOP Class UID (0008,1150) 1 Uniquely identifies the referenged
N OP Class.
>Referdnced SOP Instance/ND 08{15% Uniquely identifies the referended
/@{\ N\ SOP Instance.

DVH Ndrmalization Poi (3004; XQ)\J 3 | Coordinates (x, y, z) of commdn DVH
normalization point in the patignt
based coordinate system descfibed in
C.7.6.2.1.1 (mm).

DVH Nd rmahzatlon 0084,0042) 3 | Dose Value at DVH Normalizafion
Point (3004,0040) used as refgrence
for individual DVHs when Dosg Units
(3004,0002) is RELATIVE.

DVH Sqqu nc (3004,0050) 1 Introduces sequence of DVHs.|One or

\ more items may be included in|this
sequence.

>DVH R eferen\eew> (3004,0060) 1 Introduces sequence of referemnced

Sequenge ROIs used to calculate DVH.

>>Refefeneed ROl Number (3006,0084) 1 Uniquely identifies ROI used tg
calculate DVVH Qpp(‘iﬁpd hy ROl
Number (3006,0022) in Structure Set
ROI Sequence (3006,0020) in
Structure Set Module within RT
Structure Set referenced by
referenced RT Plan in Referenced RT
Plan Sequence (300C,0002) in RT
Dose Module.

>>DVH ROI Contribution Type (3004,0062) 1 Specifies whether volume within ROI

is included or excluded in DVH. See
C.8.X.4.2. Enumerated Values:
INCLUDED, EXCLUDED.
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>DVH Type

(3004,0001)

Type of DVH.

Enumerated Values:
DIFFERENTIAL = differential dose-
volume histogram

CUMULATIVE = cumulative dose-
volume histogram

>Dose Units

(3004,0002)

Dose axis units.

Enumerated Values:

GY = Gray

RELATIVE = dose relative to
reference value specified in DVH
Normalization Dose Value

(3004;0042)

>Dose Type

(3004,0004)

Type of dose.
Defined Ter

ter
Ising
user— fme d I|n echnique

erence between ¢esired
—30

>DVH Dose Scaling

(3004,0052)

nIess caling factor

cpnve mg sg’values found ih DVH
(3 4,0058) into dose un|ts

sp i

Dose Units (3004,0002).

>DVH \folume Units

3004,0 4}\
o

\\<olume)aX|s units.
Defi Terms:

CM3 = cubic centimetres
>ER CENT = per cent

>DVH Number of Bins W% 5 Number of bins n used to storg DVH
\~ | Data (3004,0058).
>DVH Data (3004; B\%,)\J 1 |A data stream describing the dpse bin
widths D, and associated volumes Vp,
(\ \ in the order D1Vq, DoVy, ... DaVy,.
>DVH Nlinimum Dose (BWN) 3 | Minimum calculated dose to RQI(s)
\/> described by DVH Referenced |ROI
O\ Sequence (3004,0060).
>DVH Nlaxim ose (3004,0072) 3 | Maximum calculated dose to ROI(s)
described by DVH Referenced|ROI
N Sequence (3004,0060).
>DVH Me Dbsfg (3004,0074) 3 Mean calculated dose to ROI(9)
\\\) described by DVH Referenced|ROI
Sequence (3004,0060).
Cc.8.X.44 Referenced Structure Set annanr‘n

The Referenced Structure Set Sequence (300C,0060) is required for direct cross-reference of
the dose bin data with the corresponding ROI(s) from which they were derived. ROls
referenced by the DVH Referenced ROI Sequence (3004,0050) shall only contain contours with
a Contour Geometric Type (3006,0042) of POINT or CLOSED_PLANAR.

C.8.X.4.2 DVH ROI Contribution Type

The volume used to calculate the DVH shall be the geometric union of ROIs where DVH ROI
Contribution Type (3004,0062) is INCLUDED, minus the geometric union of ROIs where DVH
ROI Contribution Type (3004,0062) is EXCLUDED.
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C.8.X.5 Structure Set Module

-33

A structure set defines a set of areas of significance. Each area can be associated with a
Frame of Reference and zero or more images. Information which can be transferred with each

region of
technique.

interest (ROI)

includes geometrical

and

display parameters, and generation

Table C.8.X.5-1 — Structure Set Module

Attribute Name Tag Type Attribute Description
Structure Set Label (3006,0002) 1 User-defined label for Structure Set.
Structure—Set Name (Qnﬂﬁf\ﬂﬂA) 3 User-defined nnme_f_g,r_s_tr_uc_tu(e Set.
Structufe Set Description (3006,0006) 3 | User-defined d/icnpw)r Structure
Set.
Structufe Set Date (3006,0008) 2 | Date at whi WCW\N%S last
modified.
Structufe Set Time (3006,0009) 2 |[Time é&w\e\w\?‘mls last
modlfgWh\
Referenced Frame of Reference | (3006,0010)
Sequence ein
he or
this
>Fram¢ of Reference UID (00285Q052) N n@el ntifies Frame of
< efere within Structure Setl
uired if Referenced Frame|of
Reference Sequence (3006,00[L0) is
N nt.
>Frame¢| of Reference 00 00&% Introduces sequence of transfgrms
Relatiopship Sequence \(B\ that relate other Frames of Reference
o to this Frame of Reference.
>>Relafed Frame of Re e (3006,0082) 1C |Frame of Reference Coordinatg
(0]1) System to be transformed to the
current Frame of Reference. Required
if Frame of Reference Relationship
\/\ Sequence (3006,00C0) is sent
>>Framle of Refer nc \@906,00C4) 1C | Type of Transformation. Requifed if
Transformatio Frame of Reference Relationship
Sequence (3006,00C0) is senﬂ‘
/N Defined Terms: HOMOGENEQUS
>>Framle (3006,00C6) 1C | Four-by-four transformation Matrix
Transformatio from Related Frame of Reference to
current Frame of Reference. Matrix
elements shall be listed in row{major
order. Required if Frame of Reference
Relationship Sequence (3006,00C0)
is sent. See C.8.X.5.2.
>> Frame of Reference (3006,00C8) 3 Comment regarding the
Transformation Comment transformation between the related
and current Frames of Reference.
>RT Referenced Study (3006,0012) 3 Introduces sequence of Studies
Sequence containing series to be referenced.
One or more items may be included in
this sequence.
>>Referenced SOP Class UID (0008,1150) 1C [ Uniquely identifies the referenced

SOP Class. Required if RT
Referenced Study Sequence
(3006,0012) is sent.
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>>Referenced SOP Instance (0008,1155) 1C | Uniquely identifies the referenced

0]1) SOP Instance. Required if RT
Referenced Study Sequence
(3006,0012) is sent.

>>RT Referenced Series (3006,0014) 1C |Introduces sequence of items

Sequence

describing series of images within the
referenced study which are used in
defining the Structure Set. Required if
RT Referenced Study Sequence
(3006,0012) is sent. One or more
items may be included in this
sequence.

>>>Serfes mstance UtD

(0020,000E)

unigue raentiier |

dif RT

>>>Corftour Image Sequence

(3006,0016)

bries
Set
equired
nce
re

>>>>Rdferenced SOP Class
ulD

(0008, 150<

Un@el identifies the referenged
image P Class. Required if
C r Image Sequence (3006,0016)

is sent.

>>>>Rdferenced SOP Instance
ulD

(00 ,11%

))niquely identifies the referenged
image SOP Instance. Required if
Contour Image Sequence (300/6,0016)
is sent.

>>>>Rdferenced Fram
Numbe

SN
o)

!

Identifies image frame if a mulfi-frame

image is referenced.

Structu

e Set RO «&\b

(&@0’2’0)

Introduces sequence of ROIs fpr
current Structure Set. One or more
items may be included in this
sequence.

>ROI Nlimbe \

(3006,0022)

Identification number of the RQI. The
value of ROl Number (3006,00R2)
shall be unique within the Strugture
Set in which it is created. Required if
Structure Set ROI Sequence
(3006,0020) is sent.

>RefergncedFrame of
ReferericecUID

(3006,0024)

1C

Uniquely identifies Frame of
Reference in which ROI is defihed,

specified by Frame of Reference UID
(0020,0052) in Referenced Frame of
Reference Sequence (3006,0010).
Required if Structure Set ROI
Sequence (3006,0020) is sent.

>ROI Name

(3006,0026)

2C

User-defined name for ROI. Required
if Structure Set ROl Sequence
(3006,0020) is sent.

>ROI Description

(3006,0028)

w

User-defined description for ROI.

>ROI Volume

(3006,002C)

Volume of ROI (cubic centimetres).
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>ROI Generation Algorithm (3006,0036) 2C | Type of algorithm used to generate
ROI. Required if Structure Set ROI
Sequence (3006,0020) is sent.
Defined Terms:

AUTOMATIC = calculated ROI
SEMIAUTOMATIC = ROI calculated
with user assistance

MANUAL = user-entered ROI

>ROI Generation Description (3006,0038) 3 User-defined description of technique
used to generate ROI.

C.8.X.5.1__Frames of Reference

The Referenced Frame of Reference Sequence (3006,0010) describes|a set afiframes of
reference in which some or all of the ROIs are expressed. Since th® ame of
Reference UID (3006,0024) is required for each ROI, each frame okreferencexused toNgxpress

the cogrdinates of an ROI shall be listed in the Referenced F e juence

NOTE 1|- As an example, a set of ROIs defined using a single image sé€ries>would ¥ i ies in]a single
Referen¢ed Frame of Reference Sequence (3006,0010) item, prg d|n the WD i rame of
referencp (obtained from the source images), and listing all perti i & g equence
(3006,0q16).

NOTE 2|- As an example, a set of ROIs containing ROIs referenci f ould list
the refefenced images in two or more differept a e , ) items,

providing in each case the UID for this referenged Txa 3 a ’ i , and listing
all pertirjent images in the Contour Image Seq bropriate
Frame of Reference UID (0020,0052).

C.8.X.5.
In a rjgid body system; ¢ i i 4 x 4
transfoymation matrix to describe ny Fat d/or translations necessary to transform

m. The
m to a
where for

coordinates from the rg
equatign performjng the
point (X,Y,2) i@
homoggneous transt

11 Mo

A ystem can be shown as follows,
3 = 0 and Myy4 = 1.
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In general, a ROI can be defined by either a sequence of overlays or a sequence of contours.
This module, if present, is used to define the ROI as a set of contours. Each ROI contains a
sequence of one or more contours, where a contour is either a single point (for a point ROI) or
more than one point (representing an open or closed polygon).

Table C.8.X.6-1 — ROI Contour Module

Attribute Name

Tag

Type 4

Attribute Description

ROI Contour Sequence

(3006,0039)

Introduces sequence of Contour
Sequences defining ROIs One or

more items may e includeddin|this
sequence.

>Refergnced ROI Number (3006,0084) Un|quely| e efe nged ROI
described e tru ure Set\ROI
SequemQ 0).

>ROI D|splay Colour (3006,002A) on for

RGB representati
uf@d the‘range[0-255.

>Contoyr Sequence

(3006,0040)

ol n this sequence.

>>Contpur Image Sequence

(3006,0016)

O

du\c% Wof Contolrs
'%NQ&L né~dr more items may
e in i
I t s seguence of image$
he contour. One or

be included in this
S que e.

nln more

>>>Referenced SOP Class UID

(0008,1150)

Uniquely identifies the referenged

age SOP Class of the imageg
containing the Contour, if it exi
Required if Contour Image Seg

(3006,0016) is sent.

Sts.
uence

>>>Referenced SOP In t

uib

w@

Uniquely identifies the referenged
image SOP Instance of the image
containing the Contour, if it exists.
Required if Contour Image Sedquence
(3006,0016) is sent.

>>>Refg

:renct&mé\mb

\(0/0(58,1160)

Identifies image frame if a mulfi-frame
image is referenced. Required [if
referenced image is a multi-frame
image.

>>Contp

DU e\rﬁitr

(3006,0042)

Geometric type of contour. Required if
Contour Sequence (3006,00401; is

sent. See C.8.X.6.1.
Enumerated Values:
POINT = single point

OPEN_PLANAR = open contour
containing coplanar points
OPEN_NONPLANAR = open contour
containing non-coplanar points
CLOSED_PLANAR = closed contour
(polygon) containing coplanar points

>>Contour Slab Thickness

(3006,0044)

Thickness of slab (in mm)
represented by contour, where the
Contour Data (3006,0050) defines a
plane in the centre of the slab, offset
by the Contour Offset Vector
(3006,0045) if it is present. See

C.8.X.6.2.
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>>Contour Offset Vector (3006,0045) 3

Vector (X,y,z) in the patient-based
coordinate system described in
C.7.6.2.1.1 which is normal to plane
of Contour Data (3006,0050),
describing direction and magnitude of
the offset (in mm) of each point of the
central plane of a contour slab from
the corresponding original point of
Contour Data (3006,0050). See
C.8.X.6.2.

>>Number of Contour Points (3006,0046) 1C

Number of points (triplets) in Contour
Data (3006,0050). Required if Contour

>>Contpur Data (3006,0050) 1C

Seguence (3006;0640) s Semnt]

contour in th
coordinate

C.8.X.6.1 Contour Geometric Type

— A Contour Geometric Type (3006
point, defining a specific location o

(30p6,0050) may |
OPEN_NONP
nor{-coplanar

single

vertex
5,0050)

ne last
r Data
42) of
ossibly

5t point
Contour

ickness
ned by
Vector
%0) that
r Slab

Thickness (3006,0044) is sent, then the offset value shall be (0,0,0) and the original Contour
Data (3006,0050) shall define the central plane of the Contour slab.
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C.8.X.7 RT Dose ROI Module

RT Dose ROI provides ancillary dose-related information to the ROI data defined within the
Structure Set and ROI Contour modules, which may be included in the RT Dose 10D composite
object. These modules in combination provide for the definition of dose data in the form of
isodose curves or named or unnamed dose points. Isodose curves in radiation oncology are

simply

contours identifying a set of points with the same dose value.

Table C.8.X.7-1 — RT Dose ROI Module

Attribute Name Tag Type Attribute Description

RT Dosg RQl Sequence (’%004 0010) 1 Introduces sequence of items
specifying dose lgvelsXor isoddse
curves or dos ints desgribed in the

ROI module s may

be include bee

C.8.X. 74,
>Referdnced ROl Number (3006,0084) 1 nlqu Iy |aed’t\:f|e t\e\rs?renced ROI

T DoSe. See Note
>Dose Pnits (3004,0002) 1 i ea\for O Dose.
Values:
{ = dose relative to implicit
(\ (\ value

>Dose Yalue (300,001 Do%g/vélue for ROI, in units defined

by Dose Units (3004,0002). See

—~ "C.8.X.7.3.

NOTE 1|- The Structure Set R § s the dose point and surfaces is defingd in the
Structurg¢ Set module. The ROI e , ique within the Structure Set ROl Sequehce, and
is referepced from the RT Dpse ROl module~usi renced/ROI Number (3006,0084)
NOTE 2|- The RT Dose RO G es _the*attriutes that describe references to ROIs contained within the
associatpd Structu vles. Note that the RT Dose module table specifies that pither all
or none pf the mod € taur,and RT Dose ROI must be present in the RT Dose |0D.
C.8.X.7. 3 \ Referenced ROI
ROIs feferenged \ ROI Module shall have a Contour Geometri¢ Type

(3006,0042)

C.8.X.1.

There
and th

Dose R@Kmodule shall only contain references to structures which are dose-related (i.

points

ANAR or CLOSED_PLANAR.

Shall besaone-to-one correspondence between Referenced ROl Number (300¢
P sequence 0

ROIls defined in the Structure Set and ROI Contour modules. T

5,0084)
he RT

p. dose

and 1Ssodose curves).

C.8.X.7.3 Dose Value

Dose Value (3004,0012) shall be the dose value corresponding to the referenced isodose

curve,

named dose point, or unnamed dose point.
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C.8.X.8
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RT ROI Observations Module

The RT ROI Observations module specifies the identification and interpretation of an ROI
specified in the Structure Set and ROI Contour modules.

Table C.8.X.8-1 — RT ROI Observations Module

Attribute Name

Tag

Type 4

Attribute Description

RT ROI Observations Sequence | (3006,0080) 1 Introduces sequence of observations
related to ROIs defined in the ROI
Module. One or more items may be
included in this seglence
>0Obseryation Number (3006,0082) 1 Identification nurytber
Observation.
Observatio B2)
shall be uniqu Ol
Observations Skeq 0080).
>Referdnced ROl Number (3006,0084) 1 | Uniqugly id\en%e tha referenged ROI
d ibed i the Stxucture Set ROI
ngue}l& ( ,0020).
>ROI Opservation Label (3006,0085) 3/ User-defined m»{)a%r ROI
-Qbsexvat

>ROI Opservation Description

(3006,0088)

DI

gs -dé{g;d\déscription for R
bzgfvati .

>RT Re|ated ROI Sequence (3006,0 O§\ 3 ntrodudes sequence of signifi¢antly
related/ROls, e.g. CTVs contained
within a PTV. One or more items may
~ e included in this sequence.
>>Refe 00 ,00‘&% “Uniquely identifies the related ROI
described in the Structure Set ROI

enced ROI NumberQ

SN

Sequence (3006,0020). Requined if
RT Related ROI Sequence
(3006,0030) is sent.

>>RT ROI Relatié&sp}p

0086,0083)

>

Relationship of referenced RO| with
respect to referencing ROI.
Defined Terms:

SAME = ROls represent the sg
entity

ENCLOSED = referenced ROI
completely encloses referencirjg ROI
ENCLOSING = referencing RQ|I
completely encloses referencefd ROI

me

>RT R(
Sequen

I IdentifiWode

CE

(3006,0086)

Introduces sequence containing Code
used to identify ROI. If this sequence
is included, only one item shall be

present. Baseline Context ID Number
= 96. See PS 3.3 Section 5.3 for
further explanation.

>>Code Value

(0008,0100)

1C

Identifier within Coding Scheme which
identifies ROI. Required if RT ROI
Identification Code Sequence
(3006,0086) is sent. See PS 3.3
Section 5.3 for further explanation.

>>Coding Scheme Designator

(0008,0102)

1C

Uniquely identifies the table (Coding
Scheme) where the Code Value
(0008,0100) is linked to its Code
Meaning (0008,0104). Required if RT
ROI Identification Code Sequence
(3006,0086) is sent. See PS 3.3

Section 5.3 for further explanation.
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>>Code Meaning (0008,0104) 3 Human-readable text interpretation of
Code Value (0008,0100). See PS 3.3
Section 5.3 for further explanation.

>Related RT ROI Observations (3006,00A0) 3 Introduces sequence of related ROI

Sequence Observations. One or more items may
be included in this sequence.

>>0Observation Number (3006,0082) 1C | Uniquely identifies a related ROI
Observation. Required if Related RT
ROI Observations Sequence
(3006,00A0) is sent.

>RT ROI Interpreted Type (3006,00A4) 2 Type of ROI. See C.8.X.8.1.

Defined Terms:

EXTERNAL = eXtermal patient

- = Treated
i ICRU50

CE = region in which
minimized

ORGAN = patient organ
ARKER = patient marker
REGISTRATION = registration
ISOCENTER = treatment isoce
be used for external beam ther
CONTRAST_AGENT = volume
which a contrast agent has bee
injected
CAVITY = patient anatomical ¢

Contour

(as
as

as

Volume
sed for

dose

ROI
ntre to
apy
Into

n

avity

BRACHY_CHANNEL = brachytherapy

channel
BRACHY_ACCESSORY =
brachytherapy accessory devig
BRACHY_SRC_APP = brachyt|
source applicator
BRACHY_CHNL_SHLD =
brachytherapy channel shield

e
herapy

>ROI Irlterpreter (3006,00A6) 2 Name of person performing the
interpretation.

>Material ID (300A,00E1) 3 User-supplied identifier for ROI
material.

>ROI Physical Properties (3006,00B0) 3 Introduces sequence describing

Sequence

physical properties associated

with

current ROl interpretation. One or

more items may be included in
sequence.

this
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>>ROI Physical Property

(3006,00B2)

1C

Physical property specified by ROI
Physical Property Value (3006,00B4).
Required if ROl Physical Properties
Sequence (3006,00B0) is sent.
Defined Terms:
REL_MASS_DENSITY = mass density
relative to water
REL_ELEC_DENSITY = electron
density relative to water
EFFECTIVE_Z = effective atomic
number

EFF_Z PER_A = effective ratio of

- H I e
A LOTIC I ToeT Lu/kl-ra@'?(?efM'U')

>>ROI Physical Property Value

(3006,00B4)

1C

hysigal
hysjcal
BO) is

property. Regdir
Properties ence_(

C.8.X.8.1

RT RQI Interpreted Type (3006,00A4) shall describe
Individpial instances of each class of structure (e.qg.

ROI Observation Label (3006,0085).

N\

W

sent.

sSNof e.g. CTV,| PTV).
can ke distinguishegl using
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Table C.8.X.9-1 — RT General Plan Module

Attribute Name

Tag

Type

Attribute Description

RT Plan Label

(300A,0002)

User-defined label for treatment plan.

RT Plan Name

(300A,0003)

User-defined name for treatment plan.

RT Plan Description

(300A,0004)

User-defined description of treatment
plan.

Operators’ Name

(0008,1070)

Name of operator(s) creating
treatment plan.

L0 OO AR

RT Plar

Pate

(©oUUA,UUUD) Udate treatrierit pi doS Iasl
modified. /mﬂ«\
RT Plaf} Time (300A,0007) Time treatmept pla as\‘it
modified. "\ Tﬂ\
Treatmént Protocols (300A,0009) Planned tréatment protocols.
Treatmént Intent (300A,000A) Intent meﬁﬁent.
Defined Terms{\CWVRATIVE,
PALL VE\PRO YLACTI(.
Treatmént Sites (300A,000B) Rlahned Reatment sites.
RT Plan Geometry (300A,000C) based

AN

whether RT Plan is
nt ortregatment device

See C.8.X.9.1.

ENT = RT Structure Set eXxists
MENT_DEVICE = RT Structure
Set does not exist

Refererjced Structure Set
Sequence

(300 ,oc%

7/‘\)(\)<\w wlw| N N N w|w|e
=

troduces sequence of one
Class/Instance pair describing
instance of RT Structure Set op which
the RT Plan is based. Only a s|ngle
item shall be permitted in this
sequence. Required if RT Plan
Geometry (300A,000C) is PAT|ENT.

>Referdnced SOP Cldss WD

)08,1150)

1C

Uniquely identifies the referenged
SOP Class. Required if Referenced
Structure Set Sequence (300C}0060)
is sent.

>Refere

AN
S

(0008,1155)

Uniquely identifies the referenged
SOP Instance. Required if Referenced
Structure Set Sequence (300C}0060)
is sent.

Referer{ced/Dose Seguence

(300C,0080)

SOP

Introduces sequence of related
Class/Instance pairs describin
related instances of RT Dase ( or

grids and named/unnamed point
doses). One or more items may be
included in this sequence.

See Note 1.

>Referenced SOP Class UID

(0008,1150)

Uniquely identifies the referenced
SOP Class. Required if Referenced
RT Dose Sequence (300C,0080) is
sent.

>Referenced SOP Instance UID

(0008,1155)

1C

Uniquely identifies the referenced
SOP Instance. Required if Referenced
RT Dose Sequence (300C,0080) is
sent.
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Referenced RT Plan Sequence

(300C,0002) 3

Introduces sequence of related SOP
Class/Instance pairs describing
related instances of RT Plan. One or
more items may be included in this
sequence.

>Referenced SOP Class UID

(0008,1150)

1C [ Uniquely identifies the referenced
SOP Class. Required if Referenced
RT Plan Sequence (300C,0002) is

sent.

>Referenced SOP Instance UID

(0008,1155)

1C [ Uniquely identifies the referenced
SOP Instance. Required if Referenced

RT Plan Sequence (300C,0002) is

Sent. 1

>RT Plan Relationship

(300A,0055)

1C | Relationship of

rent treatment
R = plan used ip
of current plan

(.

grid-based (pixel) data, individual dose points (

NOTE 1|- An RT Dose IOD referenced withinthe Referenced Dose equgple 0C,0080) can be used fdr storing
ith optional dose point\ames)/ isodose curves, and DVHs.

C.8.X.9.1 Referenced Structure Set

An RT [Plan Geometry (30QAX
defined
the Referenced Struct
TREATMENT_DEVICH
Plan is|being defi wi

signify that an RT Structure Set hgs been
is RT Structure Set shall be spegified in
0). An RT Plan Geometry (300A,000C) of
Q patient geometry is available, and that the RT
XED Coordinate System.
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Table C.8.X.10-1 — RT Prescription Module

Attribute Name

Tag

Type 4

Attribute Description

Prescription Description

(300A,000E)

3

User-defined description of treatment
prescription.

Dose Reference Sequence

(300A,0010)

3

Introduces sequence of Dose
References. One or more items may be
included in this sequence.

>Dose Reference Number

(300A,0012)

1C

Identification number of the Dose
Reference. The value of Dose Reference

Numper (oUUA,UUL ue
itdsicreated.
ence

>Dose
Type

Reference Structure

(300A,0014)

1C

févé/?e.
equence

) se seference volume

DAcifie
INA ES = point specifiefl by
Pose Refefence Point Coordinat]:es

3 18)

'SITE = dose reference clinical site

>Dose

Reference Description

(300A,K010®

\?er—defined description of Dose
eference.

>Refere

nced ROI Number

9,

AN

(3006, E»K

D

Uniquely identifies ROI representing the
dose reference specified by ROI
Number (3006,0022) in Structurg Set
ROI Sequence (3006,0020) in Sfructure
Set Module within RT Structure $et in
Referenced Structure Set Sequence
(300C,0060) in RT General Plan
Module. Required if Dose Refergnce
Structure Type (300A,0014) is PPINT
or VOLUME and Dose Referencg
Sequence (300A,0010) is sent.

>Dose
Coordin

ates

Re en&P ﬁt\/

(300A,0018)

1C

Coordinates (x,y,z) of Reference| Point
in the patient based coordinate gystem
described in C.7.6.2.1.1 (mm).
Required if Dose Reference Strycture
Type (300A,0014) is COORDINATES

and Dose Reference Sequence
(300A,0010) is sent.

>Nomin

al Prior Dose

(300A,001A)

Dose (in Gy) from prior treatment to this
Dose Reference (e.g. from a previous
course of treatment).

>Dose Reference Type

(300A,0020)

1C

Type of Dose Reference. Required if
Dose Reference Sequence (300A,0010)
is sent.

Defined Terms:

TARGET = treatment target
(corresponding to GTV, PTV, or CTV in
ICRU50)

ORGAN_AT_RISK = Organ at Risk (as

defined in ICRU50)
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>Constraint Weight

(300A,0021)

Relative importance of satisfying
constraint, where high values represent
more important constraints.

>Delivery Warning Dose

(300A,0022)

The dose (in Gy) which when reached
or exceeded should cause some action
to be taken.

>Delivery Maximum Dose

(300A,0023)

The maximum dose (in Gy) which can
be delivered to the dose reference.

>Target Minimum Dose

(300A,0025)

Minimum permitted dose (in Gy) to
Dose Reference if Dose Reference
Type (300A,0020) is TARGET.

>Target Prescription Dose

(300A,0026)

Prescribed dose (in Gy) to Dose

Reference I Dose ence 1y
(300A,0020) is TA GET

pe

>Targef Maximum Dose

(300A,0027)

to
ce

Maximum per fted dose, (i
Do fer
TARG

>Targef{ Underdose Volume

Fractior]

(300A,0028)

Dose Refer
Type (SOQA
ct|o (|n per
ss than the

tructure
See

>0Organ|at Risk Full-volume

Dose

(300 o&&

Dose

pe
K and

aximy se (in Gy) to entire
Reference if Dose Reference Ty
(300A,0020) is ORGAN_AT_RIS

se Reference Structure Type
(300A,0014) is VOLUME.

>0rgan

at Risk Limit Dose<

Maximum permitted dose (in Gy
part of Dose Reference if Dose
Reference Type (300A,0020) is
ORGAN_AT_RISK and Dose Re
Structure Type (300A,0014) is
VOLUME.

to any

ference

>0rgan|at Risk Maxj

Dose

um

NN

-

Maximum dose (in Gy) to non-
overdosed part of Dose Referen
Dose Reference Type (300A,003
ORGAN_AT_RISK and Dose Re
Structure Type (300A,0014) is
VOLUME.

Ce if
0) is
ference

>0rgan
Volume

at Risk O\erdose
Fractio

(300A,002D)

Maximum permitted fraction (in per
cent) of the Organ at Risk to recgive
more than the Organ at Risk Makimum

Dose if Dose Reference Type
(300A.0020) is ORGAN_AT R

K and

Dose Reference Structure Type

(300A,0014) is VOLUME.

C.8.X.10.1

Target Underdose Volume Fraction

If the Target Underdose Volume Fraction (300A,0028) is not present, it shall be interpreted as

zero.
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Table C.8.X.11-1 — RT Tolerance Tables Module

Attribute Name

Tag

Type 1

Attribute Description

Tolerance Table Sequence

(300A,0040)

3

Introduces sequence of tolerance
tables to be used for delivery of
treatment plan. One or more items
may be included in this sequence.
See Note 1.

>Tolerance Table Number

(300A,0042)

1C

Identification number of the Tolerance
Table. The value of Tolerance Table

Number (300A,0042) shall be leique
within the RT P in whieh-it i3
created. Reguired i erance
Sequence (300A\0

Table

>Tolerance Table Label

(300A,0043)

0 Is.se
User-defined, lakelgr Taleraride
Table!

>Gantry Angle Tolerance (300A,0044) Maxi raitte difference|(in

degrees)hetyween pnned and

| delivered Bantry Angle.
>Beam |Limiting Device Angle (300A,0046) ﬁ\p{\;ﬂ?ted difference](in
Tolerance betwéen planned and

(\ (\ am Limiting Device
nyle.

>Beam |[Limiting Device Introdyées sequence of beam [imiting
Toleranfce Sequence device (collimator) tolerances.|One or

(300?01&&
X

ore items may be included in|this

equence.

>>RT Bleam Limiting Devi

Type

((30 Q0BS).")

>

%M//Q@ T.

Type of beam limiting device
(collimator). Required if Beam
Limiting Device Tolerance Sequence
(300A,0040) is sent.
Enumerated Values:
X = symmetric jaw pair in IEC X
direction
Y = symmetric jaw pair in IEC Y
direction

ASYMX = asymmetric jaw pair
X direction

ASYMY = asymmetric pair in IEC Y
direction
MLCX = multileaf (multi-elemept) jaw
pair in IEC X direction
MLCY = multileaf (multi-element) jaw

in IEC

pair i tEC-Y direction

>>Beam Limiting Device (300A,004A) 1C [ Maximum permitted difference (in

Position Tolerance mm) between planned and delivered
leaf (element) or jaw positions for
current beam limiting device
(collimator). Required if Beam
Limiting Device Tolerance Sequence
(300A,0040) is sent.

>Patient Support Angle (300A,004C) 3 Maximum permitted difference (in

Tolerance degrees) between planned and
delivered Patient Support Angle.

>Table Top Eccentric Angle (300A,004E) 3 Maximum permitted difference (in

Tolerance

degrees) between planned and
delivered Table Top Eccentric Angle.
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>Table Top Vertical Position (300A,0051) 3 Maximum permitted difference (in

Tolerance mm) between planned and delivered
Table Top Vertical Position.

>Table Top Longitudinal (300A,0052) 3 Maximum permitted difference (in

Position Tolerance mm) between planned and delivered
Table Top Longitudinal Position.

>Table Top Lateral Position (300A,0053) 3 Maximum permitted difference (in

Tolerance mm) between planned and delivered
Table Top Lateral Position.

NOTE 1 — Tolerance Tables may be used to compare planned with delivered machine parameters. If the absolute
difference between the planned and delivered values exceeds the Tolerance Table value, treatment may be
inhibited or the operator may be warned.

@%
&
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The RT Patient Setup Module contains information describing the positioning of the patient with
respect to the treatment machine, along with any fixation devices used. It also describes the
shielding devices applied to the patient. The module contains a sequence of patient setup
descriptions, each of which may be referenced by one of more beams or brachy application

setups.

Table C.8.X.12-1 — RT Patient Setup Module

Attribute Name

Tag

Type

A

Attribute Description

1

Patient Setup Sequence

(300A 0180)

Introdiices sequence of paripn
data for current plan. Qne o]
items may be jmejuded inythis
seqguence. A

setup
ore

>Patient Setup Number

(300A,0182)

ient
up
nique

>Patienf Position

(0018,5100)

O\

1C

e DICOM Part 3 Se
2 for Defined Terms
xplanation.

five to
ent

) is not
ction
and

>Patienf Additional Position

(3006%&84)
(O

User-defined additional descrif
}atient position. Required if P4
osition (0018,5100) is not pre

tion of
tient
sent.

>Fixatid

n Device Sequenc\

Introduces sequence of Fixatio
Devices used in Patient Setup.
more items may be included in
sequence.

n
One or
this

>>Fixat

on Devicé\T}be \

N

1C

Type of Fixation Device used d

Device Sequence (300A,0190)
Defined Terms: BITEBLOCK,
HEADFRAME, MASK, MOLD,

Patient Setup. Required if Fixalt

HEADREST, BREAST_BOARD.

uring in
on
is sent.

CAST,

>>Fixat

% abel

(300A,0194)

2C

User-defined label identifier fo
Fixation Device. Required if Fi
Device Sequence (300A,0190)

ation
is sent.

>>Fixatjon Device~Desoription

(300A,0196)

User-defined description of Fix
Device.

ation

>>Fixatjon‘Bevice Position

(300A,0198)

Position/Notch number of Fixa

ion

Device.

>Shielding Device Sequence

(300A,01A0)

Introduces sequence of Shieldi
Devices used in Patient Setup.
more items may be included in
sequence.

ng
One or
this

>>Shielding Device Type

(300A,01A2)

1C

Type of Shielding Device used

Device Sequence (300A,01A0)
sent.

in

Patient Setup. Required if Shielding

is

Defined Terms: GUM, EYE, GONAD.

>>Shielding Device Label

(300A,01A4)

2C

Sequence (300A,01A0) is sent

User-defined label for Shielding
Device. Required if Shielding Device
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>>Shielding Device Description (300A,01A6) 3 User-defined description of Shielding
Device.

>>Shielding Device Position (300A,01A8) 3 Position/Notch number of Shielding
Device.

>Setup Technique (300A,01B0) 3 Setup Technique used in Patient
Setup.
Defined Terms: ISOCENTRIC,
FIXED_SSD, TBI, BREAST_BRIDGE,
SKIN APPOSITION.

>Setup Technique Description (300A,01B2) 3 User-defined description of Setup
Technique.

>Setup Device Sequence (300A,01B4) 3 Introduces sequence of devices used
for patient alignm Patienf Setup.
One or moremnc uded in
this sequencegl aN

>>Setup Device Type (300A,01B6) 1C i Patient

evice

'ER,

>>Setup Device Label

(300A,01B8)

v o

<\<¥

Se evice Sequence (300A},01B4)
}S sent.

’ ser-definedJabel for Setup Dpvice
forpatient alignment. Required if

>>Setup Device Description

(300A, Bm\

o

USer-defined description for Setup
NDevice used for patient alignmgnt.

b Device Parameter

N

>>Setu

(300 01%

N;

etup Parameter for Setup Deyice in
appropriate IEC 61217 coordinjate
system. Units shall be millimetfes for
distances and angles for degrdes.
Required if Setup Device Sequence
(300A,011B4) is sent.

>>Setu

) Referenéevla’?c\ﬁg}io\n

(3Q0A01D0)

User-defined description of Setup
Reference used for patient alignment.

>Table [Top Verti ewup
Displacement

(300A,01D2)

Vertical Displacement in IEC TABLE
TOP coordinate system (in mny)
relative to initial Setup Positiort, i.e.
vertical offset between patient
positioning performed using sdtup and
treatment position.

>Table [Top LOWI Setup
Displacement

(300A,01D4)

Longitudinal Displacement in IEC
TABLE TOP coordinate systen (in
mm) relative to initial Setup Pdsition,

elongitudinal offset between! patient

positioning performed using setup and
treatment position.

>Table Top Lateral Setup
Displacement

(300A,01D6)

Lateral Displacement in IEC TABLE
TOP coordinate system (in mm)
relative to initial Setup Position, i.e.
lateral offset between patient
positioning performed using setup and

treatment position.
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The RT Fraction Scheme module contains attributes that describe a single or multiple scheme
of dose descriptions. Each sequence item contains dose specification information, fractionation
patterns, and either beam or brachytherapy application setup specifications. The design of the
RT Fraction Scheme module allows a beam or brachytherapy application setup to be used in

multiple fraction sch

emes.

Table C.8.X.13-1 — RT Fraction Scheme Module

Attribute Name

Tag

Type 4

Attribute Description

ence

1

Fraction Group Seqi

(300A 0070)

Introduces sequence of Fractign
Groups in curreny Frattion SeHeme.
One or more i s may he-included in
this sequengcey

>Fractign Group Number (300A,0071) 1 ction
roup
nique
>Referdnced Patient Setup (300C,006A) 3 i identifiesPatient Setlp
Numbe ecifie Patjent Setup Nur:rmber
?] 82) within Patlent Setup
atient
N ‘/> S éj
>Refergnced Dose Sequence rod es sequence of related SOP

N

(@
"

Class/Instance pairs describing
Eelated instances of RT Dose (for
rids, isodose curves and
named/unnamed point doses).|One or
more items may be included in|this
sequence. See Note 1.

>>Refefenced SO?CIaks\O/’IlD

(oh&\,]{s}

&
3

Uniquely identifies the referenged
SOP Class. Required if Referenced
Dose Sequence (300C,0080) i$ sent.

>>Refefenced SO
ulD

tan

\?\V,nss)

1C

Uniquely identifies the referenged
SOP Instance. Required if Referenced
Dose Sequence (300C,0080) i$ sent.

>Refergnced ose
Sequeng

e nc?e\/

(300C,0050)

Introduces sequence of Dose
References for the current Fragtion
Group. One or more items may be

included in this sequence.

>>Refefenced D
Numbe

Reference

(300C,0051)

Uniquely identifies Dose Refergnce
specified by Dose Reference Number
(300A,0012) within Dose Refernence

Sequence (300A,0010) in R1
Prescription Module. Required if
Referenced Dose Reference
Sequence (300C,0050) is sent.

>>Constraint Weight

(300A,0021)

Relative importance of satisfying
constraint, where high values
represent more important constraints.

>>Delivery Warning Dose

(300A,0022)

The dose (in Gy) which when reached
or exceeded should cause some
action to be taken.

>>Delivery Maximum Dose

(300A,0023)

The maximum dose (in Gy) which can

be delivered to the dose reference.
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>>Target Minimum Dose

(300A,0025)

Minimum permitted dose (in Gy) to
Dose Reference if Dose Reference
Type (300A,0020) of referenced Dose
Reference is TARGET.

>>Target Prescription Dose

(300A,0026)

Prescribed dose (in Gy) to Dose
Reference if Dose Reference Type
(300A,0020) of referenced Dose
Reference is TARGET.

>>Target Maximum Dose

(300A,0027)

Maximum permitted dose (in Gy) to
Dose Reference if Dose Reference
Type (300A,0020) of referenced Dose
Reference is TARGET.

>>TargfT Underdose volume
Fractio

(300A,00Z8)

Maximum permitig perc

an the
\,0027)
0020)

IS

>>0rgah at Risk Full-volume
Dose

(300A,002A)

o

dose\(in Gy) to entirg Dose
ce ikDose Reference Type

0PA,0020) of referenced Doge
s ORGAN_AT_RISK and
erence Structure Type
014) of referenced Doge
Reference is VOLUME.

0S€ R

>>0rgah at Risk Limit Dose

A

(300 ,oc%

)Maximum permitted dose (in Gy) to
any part of Dose Reference if Dose
Reference Type (300A,0020) of
referenced Dose Reference is
ORGAN_AT_RISK and Dose
Reference Structure Type
(300A,0014) of referenced Doge
Reference is VOLUME.

>>0rgah at Risk
Dose

um

(30DA,002C)

Maximum dose (in Gy) to non-
overdosed part of Dose Refergnce if
Dose Reference Type (300A,0020) of
referenced Dose Reference is
ORGAN_AT_RISK and Dose
Reference Structure Type
(300A,0014) of referenced Doge
Reference is VOLUME.

>>0rgah at Risk Overdose
Volumel| Fraction

(300A,002D)

Maximum permitted fraction (in per
cent) of Organ at Risk to receiye more

than the Organ at Risk Maximum
Dose if Dose Reference Type
(300A,0020) of referenced Dose
Reference is ORGAN_AT_RISK and
Dose Reference Structure Type
(300A,0014) of referenced Dose
Reference is VOLUME.

>Number of Fractions Planned

(300A,0078)

Total number of treatments
(Fractions) prescribed for current
Fraction Group.

>Number of Fractions Per Day

(300A,0079)

Total number of treatments
(Fractions) prescribed per day for

current Fraction Group. See Note 2.
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>Repeat Fraction Cycle Length

(300A,007A)

Number of weeks needed to describe
treatment pattern. See Note 2.

>Fraction Pattern

(300A,007B)

String of Os (no treatment) and 1s
(treatment) describing treatment
pattern. Length of string is 7 x
Number of Fractions Per Day x
Repeat Cycle Length. Pattern shall
start on a Monday. See Note 2.

>Number of Beams

(300A,0080)

Number of Beams in current Fraction
Group. If Number of Beams is greater
then zero, Number of Brachy

Application Setups (300A,00A0) shall

equal Zero.

>Refergnced Beam Sequence

(300C,0004)

Introduces seq

beams in currént Fr Up.
Required i
(300A,0080) is ro. One
or mo in this
seguence.
>>Refefenced Beam Number (300C,0006) i i ified by
ithin
n RT
>>Beam Dose Specification Qoord@ates (x,y,z) of point at yhich
Point ose is specified in the patient
ased coordinate system descfibed in
>.7.6.2.1.1 (mm). See Note 3.
>>Beam Dose 0 00 Dose (in Gy) at Beam Dose
Specification Point (300A,0082) due
F\ to current Beam.
3

>>Beam Meterset

NS
\

Machine setting to be delivered for
current Beam, specified in Monitor
Units (MU) or minutes as defined by
Primary Dosimeter Unit (300A,p0B3)
(in RT Beams Module) for refefenced
Beam. See Note 4.

>Numbér of
Setups

(300A,00A0)

Number of Brachy Application Setups
in current Fraction Group. If Nyimber
of Brachy Application Setups i
greater then zero, Number of Beams
(300A,0080) shall equal zero.

>Refergnced Brac
Setup Jequence

pl|cat|on

(300C,000A)

1C

Introduces sequence of treatmpnt
Brachy Application Setups in cprrent
Eraction Group Required if Number

of Brachy Application Setups
(300A,00A0) is greater than zero. One
or more items may be included in this
sequence.

>>Referenced Brachy
Application Setup Number

(300C,000C)

1C

Uniquely identifies Brachy Application
Setup specified by Brachy Application
Setup Number (300A,0234) within
Brachy Application Setup Sequence
(300A,0230) in RT Brachy Application
Setups Module. Required if
Referenced Brachy Application Setup

Sequence (300C,000A) is sent.
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>>Brachy Application Setup (300A,00A2) 3 Coordinates (x,y,z) of point in the
Dose Specification Point patient-based coordinate system

described in C.7.6.2.1.1 at which
Brachy Application Setup Dose
(300A,00A4) is specified (mm).

>>Brachy Application Setup (300A,00A4) 3 Dose (in Gy) at Brachy Application
Dose Setup Dose Specification Point

Application Setup.

(300A,00A2) due to current Brachy

NOTE 1 — An RT Dose IOD referenced within the Referenced Dose Sequence (300C,0080) can be used for storing
grid-based (pixel) data, isodose curves, and/or individual dose points (with optional dose point names) for the

current Fraction Group.

NOTE 2}- The fractionation pattern does not indicate the actual start of treatment. If treatnient do
as outlined in the pattern, it is the application’s responsibility to make any necessary adjustments.

Examplgs of Fractionation Pattern Schemes:
a) 1 fraption group, 1 fraction per day (Monday to Friday):
Numbper of Fractions per Day = 1, Repeat Fraction Cycle Length = 1, Fracgon

b) 2 fraftion groups, 1 fraction per day, first fraction group Monday, Wedg
Tuedday and Thursday:

1
=

Fracfion Group 1: Number of Fractions Per Day

, Fraction Rattern

s not_.egmmence

bn group

10101100
Fracfion Group 2: Number of Fractions Per Day attern =
0101000

c) 2 fraftion groups, 1 fraction per day, alterratingNrac eatment (Monday to Friday):

Fracfion Group 1: Number of Fractions Per™Day
1010{1000101000

|
N

Fracfion Group 2: Number of Fractions P
0101j0001010100

d) 1 fraftion group, 2 fractions

1
-

Fracfion Group 1: Numbs F iong 3 gpeat Fraction Cycle Length
11111111110000

e) 2 fraftion group@
Fracfion Group 1NXup
1010{1010100000

Fracfion Group
01010101010000

tion groups every treatment (Monday to Friday):

2, Fraction Rattern =

, Fraction Rattern =

, Fraction Hattern =

1, Repeat Fraction Cycle Length = 2, Fraction Hattern =

1, Repeat Fraction Cycle Length = 2, Fraction Rattern =

NOTE 3|- The & S it h Point (300A,0082) and Brachy Application Setup Dose Specificatfon Point

(300A,00A
Referen S
Refereng¢e Sequense
and dos¢ tracking

NOTE 4 — The Mete

of the single point used for dose normalization. This point is distinct[from the
guence (300C,0050) in the RT Beams module and the Brachy Referenced Dose
in the RT Brachy Application Setups module, which are used for plan eyaluation

etat a given Control Point (see RT Beams Module) is equal to the Beam Meterset

(300A,0086) multiplied by the Cumulative Meterset Weight (300A,0134) for the Control Point, divided by fhe Final

Cumulat|ve'Meterset Weight (300A,010E).
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The RT Beams Module contains information defining equipment parameters for delivery of
external radiation beams.

Table C.8.X.14-1 — RT Beams Module

Attribute Name Tag Type Attribute Description
Beam Sequence (300A,00B0) 1 Introduces sequence of treatment
beams for current RT Plan. One or
more items may be included in this
QPﬁllan(‘P
>Beam [Number (300A,00C0) 1 Identification number of\the Beam. The
value of Beam ber (30QA,00C0)
shall be uniq ithirQ\R lan in
which it is created
>Beam [Name (300A,00C2) 3 User-defined Rame for-Beam
>Beam |Description (300A,00C3) 3 User-défined déscription fop Begm.
>Beam [Type (300A,00C4) 1 Moti ristic\of Béam.
Enumera
ST =(all beam parameters femain
ring delivery
}? = on& or more beam
(\ pAr tersshanges during deliyery
>Radiafion Type (300A! OC\SK 2 rticté type of Beam.
Defined 1'erms:
HOTON, ELECTRON, NEUTRON,

PROTON.

A~

>Treatmient Machine Name (30 A,O\Q\S Zp\l/ser—defined name identifying
treatment machine to be used fgr beam

A Q\f,\ delivery. See Note 1.

>Manufpcturer (00 8\0%)\)\\'3‘ Manufacturer of the equipment tp be
used for beam delivery.

>Institufion Nam (0098,0080)~" 3 Institution where the equipment (s
located that is to be used for beam

2\ delivery.
>Institufion Addre (6Q08/0081) 3 Mailing address of the institution where
<\ the equipment is located that is fo be

used for beam delivery.

>|nstitutigha axttnent (0008,1040) 3 Department in the institution where the

Name equipment is located that is to bg used
for beam delivery.

>Manufpacturer's M@Qe))l\lame (0008,1090) 3 Manufacturer's model name of the
equipment that is to be used for [beam
delivery.

>Device Serial Number (0018,1000) 3 Manufacturer's serial number of the
equipment that is to be used for beam
delivery.

>Primary Dosimeter Unit (300A,00B3) 3 Measurement unit of machine
dosimeter.

See C.8.X.14.1.
Enumerated Values:
MU = Monitor Unit
MINUTE = minute
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>Referenced Tolerance
Table Number

(300C,00A0) 3

Uniquely identifies Tolerance Table
specified by Tolerance Table Number
(300A,0042) within Tolerance Table
Sequence in RT Tolerance Tables
Module. These tolerances are to be
used for verification of treatment
machine settings.

>Source-Axis Distance (300A,00B4) 3 Radiation source to Gantry rotation axis
distance of the equipment that is to be
used for beam delivery (mm).

>Beam Limiting Device (300A,00B6) 1 Introduces sequence of beam limiting

Sequence device (collimator) jaw or leaf (element)
Sers. One or More J
included in this sgﬁuencg

>>RT Bleam Limiting Device | (300A,00B8) 1 imitin '

Type

~

IEC X
LY
jaw

jaw

LCY = multileaf (multi-element
pair in IEC Y direction

>>Sourg¢e to Beam Limitin
Device Pistance

3

0 BA)\S 3
N

adiation source to beam limiting
device (collimator) distance of the

equipment that is to be used for [beam

delivery (mm).

>>Number of Lea@v irs

(&ow\)/ 1
I\

Number of leaf (element) or jaw |pairs
(equal to 1 for standard beam limiting
device jaws).

>>| eaf Position B

300A90BE) 2C

D

Boundaries of beam limiting devjce
(collimator) leaves (in mm) in IEC
BEAM LIMITING DEVICE coordinate
axis appropriate to RT Beam Linpiting
Device Type (300A,00B8), i.e. Xfaxis
for MLCY, Y-axis for MLCX. Contains
N+1 values, where N is the Numlber of
Leaf/Jaw Pairs (300A,00BC), starting
from Leaf (Element) Pair 1. Reqpired if
Beam Limiting Device Sequencg

(300A,00B6) is sent and RT Beam
Limiting Device Type (300A,00B8) is
MLCX or MLCY. See Note 2.

>Referenced Patient Setup
Number

(300C,006A) 3

Uniquely identifies Patient Setup to be
used for current beam, specified by
Patient Setup Number (300A,0182)
within Patient Setup Sequence of RT
Patient Setup Module.

>Referenced Reference
Image Sequence

(300C,0042) 3

Introduces sequence of reference
images used for validation of current
beam. One or more items may be
included in this sequence.
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>>Referenced SOP Class (0008,1150) 1C Uniquely identifies the referenced SOP
uiD Class. Required if Referenced
Reference Image Sequence
(300C,0042) is sent.

>>Referenced SOP Instance (0008,1155) 1C Uniquely identifies the referenced SOP

(0]1) Instance. Required if Referenced
Reference Image Sequence
(300C,0042) is sent.

>>Reference Image Number (300A,00C8) 1C Uniquely identifies Reference Image
within Referenced Reference Image
Sequence (300A,0042). Required if
Referenced Reference Image
SEQUENCE (300A,00F 25 Sent._|

>>Start|Cumulative Meterset (300C,0008) 3 Cumulative Meterdet Wetght-within

Weight current Beam af whiciNma
acquisition StaM; m

>>End Cumulative Meterset (300C,0009) 3 Cumula%gﬁﬁ@s\\agw\' ﬁt\w)ﬂnin

Weight current Be t whichimage
acqujsitign en

>Planngd Verification Image (300A,00CA) 3 S ence\of planned

Sequenge i es.tobe acquirgd

ent beam. One or mofe
beN ded in this sefjuence.

F\< e B\8.X214.2.
>>Start|Cumulative Meterset (300C@@\/\\3 i Weterset Weight witfiin
Weight clrent Beam at which image
acquisition will start.
>>Metefset Exposure (3002,0032) 3 age is

<

@R\

eterset duration over which im
tg/be acquired, specified in Mon{tor

nits (MU) or minutes as defined by
Primary Dosimeter Unit (300A,00B3).

Cumulative Metgrset

N

>>End
Weight

Cumulative Meterset Weight within
current Beam at which image
acquisition will end.

hage Plane

>>RT In

NN

AN
ooi\o%q
D

Describes whether or not image
is normal to beam axis.
Enumerated Values:

NORMAL = image plane normal
beam axis

NON_NORMAL = image plane n
normal to beam axis

plane

to

>>X-Raly IW

(3002,000E)

X-Ray Image Receptor Angle i.e|
orientation of IEC X-RAY IMAGH
RECEPTOR coordinate system

respect to IEC GANTRY coordin

system (deqgrees) See C 8 X 14
PA \ >~ VA

vith
ate
3

Angle
>>RT Image Orientation

(3002,0010)

The direction cosines of the first row
and the first column with respect to the
IEC X-RAY IMAGE RECEPTOR
coordinate system.

>>RT Image Position

(3002,0012)

The x and y coordinates (in mm) of the
upper left-hand corner (first pixel
transmitted) of the image, in the IEC
X-RAY IMAGE RECEPTOR coordinate
system.

>>RT Image SID

(3002,0026)

Radiation machine source to image
plane distance (mm).

>>Imaging Device-Specific
Acquisition Parameters

(300A,00CC)

User-specified device-specific
parameters which describe how the
imager will acquire the image.
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>>Referenced Reference (300C,0007) 3 Uniquely identifies Reference Image to
Image Number which planned verification image is
related, specified by Reference Image
Number (300A,00C8) within Referenced
Reference Image Sequence
(300A,0042).
>Treatment Delivery Type (300A,00CE) 3 Delivery Type of treatment.
Defined Terms:
TREATMENT = normal patient
treatment
OPEN_PORTFILM = portal image
acquisition with open field
e
of
>Refergnced Dose Sequence | (300C,0080) 3 5OP
related
hmed
may
>>Refefenced SOP Class (0008,1150) 1C

uib

identifies the referenced SOP
I Re uired if Referenced Dlose
ce (300C,0080) is sent.

>>Refefenced SOP Instance
uiD

(ooos,xia\

1C

|quely Efentmes the referenceld SOP
Ins Required if Referenced Dose
\&equence (300C,0080) is sent.

>Numbegr of Wedges

(300A,d§D(XQ

ber of wedges associated with
urrent Beam.

>Wedg¢ Sequence

PR AR

\Jl

Introduces sequence of treatment
wedges. Required if Number of Wedges
(300A,00D0) is non-zero. One of more

items may be included in this sefguence.

>>Wedge Number

30@\(@}2)

1C

Identification number of the Wedge.
The value of Wedge Number
(300A,00D2) shall be unique within the
Beam in which it is created. Required if
Wedge Sequence (300A,00D1) is sent.

>>Wedge Lyp

N
A0
X

\A300A,00D3)

2C

Type of wedge (if any) defined for
Beam. Required if Wedge Sequénce
(300A,00D1) is sent.
Defined Terms:

STANDARD = standard (static) yedge
DYNAMIC = moving beam limiting
device (collimator) jaw simulatin

wedge
MOTORIZED = single wedge which can
be removed from beam remotely

>>Wedge ID

(300A,00D4)

User-supplied identifier for Wedge.

>>Wedge Angle

(300A,00D5)

Nominal wedge angle (degrees).
Required if Wedge Sequence
(300A,00D1) is sent.

>>Wedge Factor

(300A,00D6)

2C

Nominal wedge factor under machine
calibration conditions at the beam
energy specified by the Nominal Beam
Energy (300A,0114) of the first Control
Point of the Control Point Sequence
(300A,0111). Required if Wedge

Sequence (300A,00D1) is sent.
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>>Wedge Orientation

(300A,00D8)

2C

Orientation of wedge, i.e. orientation of
IEC WEDGE FILTER coordinate system
with respect to IEC BEAM LIMITING
DEVICE coordinate system (degrees).
Required if Wedge Sequence
(300A,00D1) is sent.

>>Source to Wedge Tray
Distance

(300A,00DA)

Radiation source to wedge tray
attachment edge distance (in mm) for
current wedge.

>Number of Compensators

(300A,00E0)

Number of compensators associated
with current Beam.

>Total Compensator Tray

(300A,00E2)

Compensator Tray transmission factor

Factor

(between U and 1J, bnergy
specified by the Fnergy
(300A,0114) of Point of
the Control POI
(300A,0111)>

>Compeénsator Sequence

(300A,00E3)

1C

nt

DN-

>>Compensator Number

(300A,00E4)

mpensator. The value of

Number (300A,00E4)

shall be Unique within the Beam |in

itis created. Required if Number
Compensators (300A,00EOQ) ig non-

Zero.

>>Matefial ID

00E1)

(N

\Bzc

User-supplied identifier for mate}ial
used to manufacture Compensator.
Required if Number of Compensjators
(300A,00EQ) is non-zero.

N
<

>>Compensator {> <§Q%W/ 3 |User-supplied identifier for
compensator.

>>Sourge to CompenSat ( ,N\O,E'G) 2C Radiation source to compensatof tray

Tray Distance attachment edge distance (in mm) for
current compensator. Required if

> Compensator Sequence (300A,J0E3) is

sent.

>>Comp nsa\m& (300A,00E7) 1C | Number of rows in the compensator.
Required if Compensator Sequepce
(300A,00E3) is sent.

>>Compensator CMS (300A,00ES8) 1C Number of columns in the compgnsator.
Required if Compensator Sequehce
(anA,nm:'«z) is sent

>>Compensator Pixel (300A,00E9) 1C Physical distance (in millimetres)

Spacing

between the centre of each pixel
projected onto machine isocentric
plane. Specified by a numeric pair -
adjacent row spacing (delimiter)
adjacent column spacing. Required if
Compensator Sequence (300A,00E3) is
sent.
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>>Compensator Position

(300A,00EA)

1C

The x and y coordinates of the upper
left-hand corner (first pixel transmitted)
of the compensator, projected onto the
machine isocentric plane in the IEC
BEAM LIMITING DEVICE coordinate
system (mm). Required if Compensator
Sequence (300A,00E3) is sent.

>>Compensator
Transmission Data

(300A,00EB)

1C

A data stream of the pixel samples
which comprise the compensator,
expressed as broad-beam transmission
values (between 0 and 1) along a ray
line passing through the pixel, at the

beanmmrenergy specifiedpy the Ngpminal
first

>>Compensator Thickness

Data

=

(300A,00EC)

S

DN

/

stteam of the pixel samples
éomp ise the compensatoy,
expressed-as thicknesses (in
i s) parallel to radiation peam
xis. The order of pixels sent is |eft to
right, top to bottom (upper left pilxel,
llowed by the remainder of row 1,
followed by the remainder of the
columns). Required if Compensator
Sequence (300A,00E3) is sent and
Material ID (300A,00E1) is non-Zero
length.

>Numb

br of Boli <
N\

RORED)

Number of boli associated with d
Beam.

urrent

>Refergnced Bolu
Sequence

AR

(300C/00BO)

D

1C

bciated
Df Boli

Introduces sequence of boli ass
with Beam. Required if Number
(300A,00ED) is non-zero. One of more

items may be included in this seguence.

>>Refe

en dWW

(3006,0084)

1C

Uniquely identifies ROI representing the
Bolus specified by ROl Number
(3006,0022) in Structure Set RO|l
Sequence (3006,0020) in Structlire Set
Module within RT Structure Set in

Referenced Structure Set Sequence
(300C,0060) in RT General Plan
Module. Required if Referenced Bolus
Sequence (300A,00B0) is sent.

>Number of Blocks

(300A,00F0)

Number of shielding blocks associated
with Beam.

>Total Block Tray Factor

(300A,00F2)

Total block tray transmission for all
block trays (between 0 and 1) at the
beam energy specified by the Nominal
Beam Energy (300A,0114) of the first
Control Point of the Control Point

Sequence (300A,0111).
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>Block Sequence (300A,00F4) 1C Introduces sequence of blocks
associated with Beam. Required if
Number of Blocks (300A,00F0) is non-
zero. One or more items may be
included in this sequence.
>>Block Tray ID (300A,00F5) 3 User-supplied identifier for block tray.
>>Source to Block Tray (300A,00F6) 2C Radiation Source to attachment edge of
Distance block tray assembly (mm). Required if
Block Sequence (300A,00F4) is sent.
>>Block Type (300A,00F8) 1C Type of block. Required if Block

Sequence (300A,00F4) is sent. See
C.8.X.14.4.

Enumeraied values’
SHIELDING = bl
inside contour

terialjs

B

>>BlocK Divergence

(300A,00FA)

APERTUREQL\ %
outside contour

[ thexwiSe [of
ence\Requirgd if

,00F4) is [sent.
aped

shaped

>>Block Number

(300A, Fc})\

1C

Id%]éi\g?éion number of the Blodk. The

val lock Number (300A,00FC)
all be unique within the Beam |in

which it is created. Required if Block

equence (300A,00F4) is sent.

>>Blocl Name L

"N(300A,08FE)

User-defined name for block.

>>Matelial ID b/\

User-supplied identifier for material
used to manufacture Block. Reqpired if
Block Sequence (300A,00F4) is |sent.

>>Block Thickness.

300@0)

2C

Physical thickness of block (in
millimetres) parallel to radiation peam
axis. Required if Block Sequence
(300A,00F4) is sent and Material ID
(300A,00E1) is non-zero length.
See C.8.X.14.4.

>>Block

raﬁs%s

(300A,0102)

2C

Transmission through the block
(between 0 and 1) at the beam gnergy
specified by the Nominal Beam Energy
(300A,0114) of the first Control Point of
the Control Point Sequence
(300A.0111) Required if Block

Sequence (300A,00F4) is sent and
Material ID (300A,00E1) is zero length.
See C.8.X.14.4.

>>Block Number of Points

(300A,0104)

2C

Number of (x,y) pairs defining the block
edge. Required if Block Sequence

(300A,00F4) is sent.
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>>Block Data

(300A,0106)

2C

A data stream of (x,y) pairs which
comprise the block edge. The number
of pairs shall be equal to Block Number
of Points (300A,0104), and the vertices
shall be interpreted as a closed
polygon. Coordinates are projected
onto the machine isocentric plane in the
IEC BEAM LIMITING DEVICE
coordinate system (mm). Required if
Block Sequence (300A,00F4) is sent.
See Note 3.

>Applicator Sequence

(300A,0107)

Introduces sequence of Applicators

associatedwith mgle
item shall be perm tted irnthis
sequence.

>>Appli

cator ID

(300A,0108)

1C

User or mac up |e de ifier for
Applicator. phicat
Sequen;zé\(@\ |s en

>>Appli

cator Type

Rx

(300A,0109)

T)is

ctron

plicator -
EDECTRON_SHORT = short elelctron

pplicator
ELECTRON_OPEN = open (dummy)
electron applicator
INTRAOPERATIVE = intraoperative
(custom) applicator
STEREOTACTIC = stereotactic
applicator

>>Appli

cator Description

300A9T0A)

User-defined description for Applicator.

>Final ¢
Weight

Cumulative\Me r

(300A/010E)

P

Value of Cumulative Meterset Wjeight
(300A,0134) for final Control Point in
Control Point Sequence (300A,0[111).
Required if Cumulative Meterset| Weight
is non-null in Control Points spetified
within Control Point Sequence
(300A,0111). See C.8.X.14.1.

>Numb

b1 .of Control Points

(300A,0110)

Number of control points in Beamn.

>Contrg

| Roint Sequence

(300A.0111)

Introduces seqguence of maching

configurations describing treatment
beam. Two or more items may be
included in this sequence. See
C.8.X.14.5 and C.8.X.14.6.

>>Control Point Index

(300A,0112)

1C

Index of current Control Point, starting
at 0 for first Control Point. Required if
Control Point Sequence (300A, 0111) is

sent.
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>>Cumulative Meterset (300A,0134) 2C Cumulative weight to current control
Weight point. Cumulative Meterset Weight for
the first item in Control Point Sequence
shall always be zero. Cumulative
Meterset Weight for the final item in
Control Point Sequence shall always be
equal to Final Cumulative Meterset
Weight. Required if Control Point
Sequence (300A, 0111) is sent. See
C.8.X.14.1.
>>Referenced Dose (300C,0050) 3 Introduces a sequence of Dose
Reference Sequence References for current Beam. One or
TTTOTE TteTTS Tay be, Fretgded T this
sequence. (mu\
>>>Referenced Dose (300C,0051) 1C Uniquely identifies\D Referemnce
Reference Number specified by mber
Re juence
>>>Cumulative Dose (300A,0100) Coefficientised\to calculate curhulative
Refererce Coefficient rom this Beam to the

N\

<

cetlDose Reference at the
Congrol Point. Required if
Dose Reference Seguence
(3 14.7.

>>Nominal Beam Energy

(300A, ?4’2(\

ominal Beam Energy at control point
(MV/MeV).

>>Dose

Rate Set <
N

15)

P

ose Rate to be set on treatmert
machine for segment beginning gt
current control point (e.g. MU/min).

>>Wed

je Position Seq enseN

16)

Introduces sequence of Wedge
positions for current control point. One
or more items may be included ih this

sequence.

>>>Ref
Numbe

brenced W,

300C, OCO)

>

1C

Uniquely references Wedge desgribed
by Wedge Number (300A,00D2)(in

Wedge Sequence (300A,00D1).
Required if Wedge Position Seqpence
(300A,0116) is sent.

>>>\We

ige osMn

(300A,0118)

1C

Position of Wedge at current Coptrol
Point. Required if Wedge Positign
Sequence (300A,0116) is sent.
Enumerated Values: IN, OUT.

>>Beanm limiting Device
Position Sequence

(300A 011A)

1C

Introduces sequence of beam limiting

device (collimator) jaw or leaf (element)
positions. Required for first item of
Control Point Sequence, or if Beam
Limiting Device changes during Beam.
One or more items may be included in
this sequence.
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>>>SRT
Type

Beam Limiting Device

(300A,00B8)

1C

Type of beam limiting device
(collimator). The value of this attribute
shall correspond to RT Beam Limiting
Device Type (300A,00B8) defined in an
item of Beam Limiting Device Sequence
(300A,00B6). Required if Beam Limiting
Device Position Sequence (300A,0116)
is sent.

Enumerated Values:

X = symmetric jaw pair in IEC X
direction

Y = symmetric jaw pair in IEC Y

direction
ASYMX = asymmeftric jaw pairdrn IEC X
direction
ASYMY = as LY
direction
jaw
jaw
>>>| eaf/Jaw Positions (300A,011C) b
pairs
ITING
iate to
CX,

o

-axis for MLCY. Contains 2N values,
bere N is the Number of Leaf/,TaW

airs (300A,00BC) in Beam Limiting
Device Sequence (300A,00B6). Values
shall be listed in IEC leaf (elemgnt)
subscript order 101, 102, ... 1N,|201,
202, ... 2N. Required if Beam Limiting
Device Position Sequence (3004,0116)
is sent. See Note 2.

>>Gant

'y Angle

1C

Gantry angle of radiation source} i.e.
orientation of IEC GANTRY coordinate
system with respect to IEC FIXED
REFERENCE coordinate system
(degrees). Required for first item of
Control Point Sequence, or if Gantry
Angle changes during Beam.

>>Gant

ry Rotatthion

(300A,011F)

1C

Direction of Gantry Rotation whgn
viewing gantry from isocenter, fd
segment following Control Point.

—

Required for first item of Control Point
Sequence, or if Gantry Rotation
Direction changes during Beam. See
C.8.X.14.8.

Enumerated Values:

CW = clockwise

CC = counter-clockwise

NONE = no rotation
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>>Beam Limiting Device
Angle

(300A,0120)

1C

Beam Limiting Device angle, i.e.
orientation of IEC BEAM LIMITING
DEVICE coordinate system with respect
to IEC GANTRY coordinate system
(degrees). Required for first item of
Control Point Sequence, or if Beam
Limiting Device Angle changes during
Beam.

>>Beam Limiting Device
Rotation Direction

(300A,0121)

1C

Direction of Beam Limiting Device
Rotation when viewing beam limiting
device (collimator) from radiation

source, for segment following Control
POi red—for firstitenTofqGontrol

>>Patiglnt Support Angle

(300A,0122)

pa

1C

lesi.e. orientation of
PPORT (turntalple)

tem with respect to IEC
R'REEERENCE coordinate|system
s . Required for first item of
ntrol Point Sequence, or if Patient
Support/Angle changes during Beam.

>>Patiejnt Support Rotation
Directign

Q
AR

(300A,0123)

%

irection of Patient Support Rotation
when viewing table from above, for

egment following Control Point,
Required for first item of Control
Sequence, or if Patient Support
Rotation Direction changes during
Beam. See C.8.X.14.8.
Enumerated Values:
CW = clockwise
CC = counter-clockwise
NONE = no rotation

Point

>>Tabl¢ Top Ectentxic xiE\ 300A,0124) 3 Distance (positive) from the IEC
Distancp PATIENT SUPPORT vertical axig to the
IEC TABLE TOP ECCENTRIC vertical
\ axis (mm).
>>Tabl¢ Top E€centris, Angle | (300A,0125) 1C | Table Top (non-isocentric) angldg, i.e.

orientation of IEC TABLE TOP
ECCENTRIC coordinate system |with
respect to IEC PATIENT SUPPAQRT

coordinate system (degrees). Required
for first item of Control Point Sequence,
or if Table Top Eccentric Angle
changes during Beam.
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>>Table Top Eccentric (300A,0126) 1C Direction of Table Top Eccentric
Rotation Direction Rotation when viewing table from
above, for segment following Control
Point. Required for first item of Control
Point Sequence, or if Table Top
Eccentric Rotation Direction changes
during Beam. See C.8.X.14.8.
Enumerated Values:
CW = clockwise
CC = counter-clockwise
NONE = no rotation
>>Table Top Vertical Position | (300A,0128) 2C Table Top Vertical position in IEC
TABLETO i mm).
Point
Sequence, or i idal
Position cha See
C.8.X.14.6.
>>Tabl¢ Top Longitudinal (300A,0129) 2C nIEC
Positiorn em (mm).
ontrolf Point
tudinal
. Pee
>>Tablg Top Lateral Position | (300A,012A) 7
mm).
Point

enee, or if Table Top Lateral
osition changes during Beam. Hee
C.8.X.14.6.

>>|s0cCe

nter Position <

e

\Bzc

ocentre coordinates (x,y,z) in the
patient based coordinate system
described in C.7.6.2.1.1 (mm).
Required for first item of Segmept
Control Point Sequence, or if Segment
Isocentre Position changes during
Beam.

>>Surfgce Entry Pging 300A912E) 3 Patient surface entry point coordinates
(x,y,2) in the
patient-based coordinate system
described in C.7.6.2.1.1 (mm).

>>Sour (300A,0130) 3 Source to Patient Surface distance

Distanc

R

(mm).

NOTE 1
depth dd

NOTE 2

— The bBI€ starpdard does not support the transmission of treatment unit modeling information| such as
ses and beam files.

= mplementors should take note that Leaf Position Boundaries (300A,00BE) are the positions of the

mechani

al boundaries (projected 1o the ISoCentric plane) between beam Hmiting device (collimator) leaves, fixed

for a given beam limiting device (collimator). Leaf/Jaw Positions (300A,011C) are values specific to a given beam
control point, specifying the beam limiting device (collimator) leaf (element) openings.

NOTE 3 — Block coordinates may not be transmitted when such data is not available from the transmitting system.
However, the receiving system may not have internal mechanisms to use or store such data. For example, a plan
sent from an treatment planning system to a Record and Verify (R&V) system will contain the block data for blocked
beams. Subsequent transfer of beam data from the R&V system may omit this data since the R&V system may not

have sto

red it.



https://iecnorm.com/api/?name=f39e6b3f29e4e36669da3abcd445d72f

~ 66 — 61852 © IEC:1998(E)

C.8.X.14.1 Meterset calculations

The Meterset at a given Control Point is equal to the Beam Meterset (300A,0086) specified in
the Referenced Beam Sequence (300A,0004) of the RT Fraction Scheme Module, multiplied by
the Cumulative Meterset Weight (300A,0134) for the Control Point, divided by the Final
Cumulative Meterset Weight (300A,010E). The Meterset is specified in units defined by Primary
Dosimeter Unit (300A,00B3). If the calculation for Meterset results in a meterset value which is
not an exact multiple of the primary meterset resolution, then the result shall be rounded to the
nearest allowed meterset value (i.e. less than a half resolution unit shall be rounded down to
the nearest resolution unit, and equal or greater than half a resolution unit shall be rounded up
to the nearest resolution unit).

Note ilso that if Final Cumulative Meterset Weight (300A,010E) is to 100, then
Cumulative Meterset Weight (300A,0134) becomes equivalent to the Beam
Meterspt (300A,0086) delivered at each control point. If Final Curp W eight
(300A,p10E) is equal to Beam Meterset (300A,0086), then the Cg W eight
(300A,p134) at each control point becomes equal to the cumulatiye 1 at that
controlfpoint.

C.8.X.14.2 Planned Verification Image Sequence

The Planned Verification Image Sequence (300A,00¢ gntai 2s which descilibe the
plannefl verification images to be acquired during ; . eterset
Weight (300C,0008) specifies the Cum i i hn is to
begin. [If Meterset Exposure (3002,0032) ulative
Meterspt Weight (300C,0009) is not pre ing the
metersget duration specified in Meterset-Exposu eterset

Weight (300C,0009) is present in a seguence item.'a is not
present then a single image_shall be cqve the beam delivery from Start Cunjulative
Meterspt Weight (300C,§00¢& Wd \Cumulati eterset Weight (300C,0009). |f both
Metersget Exposure (30Q2,00 g pnulative’Meterset Weight (300C,0009) are present
in a sejguence item thenN ired’ every Meterset Exposure (3002,003R) from

Start LCumulativeA Me to End Cumulative Meterset Weight
(300C,p009). Ne ;

C.8.X.1

The X bceptor
devicel|i s to a
counte urce in
the IEQ is zero

degreep.

C.8.X.14 4 ~“Multiple aperture blocks

All blocks with Block Type (300A,00F8) of APERTURE for a given beam shall have equal
values of Block Transmission (300A,0102) and/or Block Thickness (300A,0100) if they are
specified. The composite aperture shall be evaluated as the union of the individual apertures
within a single Block. Shielding block transmission(s) shall be applied multiplicatively after the
(composite) aperture has been evaluated.
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C.8.X.14.5 Control Point Sequence

The DICOM RT Beams Module uses a single beam model to handle static, arc, and dynamic
delivery of external beam radiation by a medical accelerator or gamma beam therapy
equipment (cobalt unit). All applicable parameters shall be specified at Control Point 0, with the
exception of couch positions (see C.8.X.14.6). All parameters which change at any control
point of a given beam shall be specified explicitly at all control points (including those
preceding the change). No assumptions are made about the behaviour of machine parameters
between specified control points, and communicating devices shall agree on this behaviour
outside the current standard. Some examples of beam specification using control points are as
follows:

a) Staj:/c derivery:
Co
Control Point 1: Cumulative Meterset Weight = 1, no other paramgete

trol Point 0: All applicable treatment parameters defined, Cumulative ight=0

b) Arqgdelivery:

Control Point 0: All applicable treatment parameters defing
Gantry Rotation Direction = rotation direction, Gantry#

Conmtrol Point 1: Cumulative Meterset Weight ‘ i iop Direction = [NONE,
Gantry Angle = final angle

ight = 0,

c) DyIamic delivery of two equally weighted

Co jht =0

Control Point 1: All changing treaten do not
chgnge at this control goi cumulative M
Co do not

d) Dymamic De/iv;r (o) ; gle:

Co = initial
ang
Co angle,
Paf]
Co angle,
Paf]

Controll Roint 3~Cumulative Meterset Weight = 1, Patient Support Angle = new| angle,
Patient Support Rotation Direction = NONE, no other parameters defined

C.8.X.14.6 Absolute and relative machine coordinates

All treatment machine parameters except couch translations are specified in absolute machine
coordinates as defined by IEC 61217. For the Table Top Vertical Position (300A,0128), Table
Top Longitudinal Position (300A,0129), and Table Top Lateral Position (300A,012A), if the first
Control Point contains a value of non-zero length, all subsequent Control Point position values
are absolute values in their respective coordinate system. If the first Control Point contains a
zero-length value, all subsequent Control Point position values are specified relative to the
(unknown) initial value.
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C.8.X.14.7 Cumulative Dose Reference Coefficient

The Cumulative Dose Reference Coefficient (300A,010C) is the value by which Beam Dose
(300A,0084) is multiplied to obtain the dose to the referenced dose reference site at the current
control point (and after previous control points have been successfully administered). The
Cumulative Dose Reference Coefficient (300A,010C) is by definition zero for the initial control
point. The Cumulative Dose Reference Coefficient (300A,010C) of the final control point
multiplied by Beam Dose (300A,0084) results in the final dose to the referenced dose reference
site for the current beam. Dose calculation for dose reference sites other than points is not well
defined.

C.8.X.14.8 Machine rotations

For thé¢ machine rotation angles Gantry Angle (300A,011E), Beam kipiti i Angle
(300A,0120), Patient Support Angle (300A,0122) , and Table Top Eccgftric ,0125),

maximum permitted rotation between two Control Points is 360 d

a) Gantry Angle moves from 5 degrees to 5 degrees, Gan ionNRirecti NE: No
moYyement.

b) Ganptry Angle moves from 5 degrees to 5 degrees V: Full

clo¢kwise rotation (360 degrees).

c) Tahle Angle moves from 170 degrees to = CC:
Colinter-clockwise rotation by 3507d gle as
def

C.8.X.]
The R

radioth
Channg

the application of a brachytherapy
rces, each associated with one gr more
is placed in its intended treatment position
ce” Applicator plus a Transfer Tube, a [Source
ource, or a seed. A number of Channgls (for
generally arranged in an Application Setup which
is important not to confuse Application Setlip with
been primarily built around the concept of [remote
upport other brachytherapy applications such as manual
dshand sources. Additional devices which are not Channgls are
S Devices. Examples of Accessory Devices include shields,
ribution from all sources in the treatment. However, Channel [shields

g are arranged as follows:

Treatmeni*Machine Sequence ;treatment machine information (single item)
Source Sequence ;library of sources used in brachy application
Application Setup Sequence ;one or more applicators, sources, seeds etc
Brachy Accessory Device Sequence ,application level shields, etc.
Channel Sequence ;applicator, line source(s), seed(s), etc.
Channel Shield Sequence ,channel-specific shields

Brachy Control Point Sequence ;mechanism to support individual source dwell times
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Table C.8.X.15-1 — RT Brachy Application Setups Module

Attribute Name

Tag

Type

Attribute Description

Brachy Treatment Technique

(300A,0200)

1

Type of brachytherapy treatment
technique. Enumerated Values:
INTRALUMENARY,
INTRACAVITARY, INTERSTITIAL,
CONTACT, INTRAVASCULAR,
PERMANENT. See C.8.X.15.1.

Brachy Treatment Type

(300A,0202)

Type of brachytherapy treatment.
Defined Terms:
MANUAL = manually positioned

HDR = High doseta
MDR = Mediu ose ra

LDR = Low e rafe
PDR = Pulge se

Treatme¢nt Machine Sequence

(300A,0206)

te
m seq q
ackine
y. On
in this

e
0 be
ly one

rseq

>Treatment Machine Name

(300A,00B2)

ce:
t

for

he
se We identifying
treatm m ine to be used
/\ reaﬁmen elivery.
Manufa

>Manufhcturer (OOQDQ?\ < rer of the equipmentto be
ed for treatment delivery.
>Institufion Name (0008,8080) 3.\ Institation where the equipment is
})cated that is to be used for
(\ reatment delivery.
>Institufion Address (0008)008%) )| _ 3> | Mailing address of the instituti¢n
where the equipment is located that is
[\ (N to be used for treatment delive}y.
>Institufional Depgrtmeht Nam (0 OW 3 | Department in the institution where
<> the equipment is located that i$ to be
used for treatment delivery.
>Manufpcturer's M Nare )8/1090) 3 Manufacturer's model name of|the
equipment that is to be used far
treatment delivery.

>Devicg Seri NUW (0018,1000) 3 | Manufacturer's serial number gf the

equipment that is to be used fqgr
Q \ treatment delivery.

Source [Sequence® (300A,0210) 1 Introduces sequence of Sources to be
used within Application Setups|{ One
or more items may be included in this
sequence.

>Source Number (s00A,0212) 1 Identification number of the Source.
The value of Source Number
(300A,0212) shall be unique within the
RT Plan in which it is created.

>Source Type (300A,0214) 1 Type of Source. Defined Terms:
POINT, LINE, CYLINDER, SPHERE.

>Source Manufacturer (300A,0216) 3 Manufacturer of Source.

>Active Source Diameter (300A,0218) 3 Diameter of active Source (mm).

>Active Source Length (300A,021A) 3 Length of active Source (mm).

>Material ID (300A,00E1) 3 User-supplied identifier for
encapsulation material of active
Source.

>Source Encapsulation Nominal | (300A,0222) 3 Nominal thickness of wall of

Thickness

encapsulation (mm).
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>Source Encapsulation Nominal | (300A,0224) 3 Nominal transmission through wall of

Transmission encapsulation (between 0 and 1).

>Source Isotope Name (300A,0226) 1 Name of Isotope.

>Source Isotope Half Life (300A,0228) 1 Half-life of Isotope (days).

>Reference Air Kerma Rate (300A,022A) 1 Air Kerma Rate in air of Isotope
specified at Air Kerma Rate
Reference Date (300A,022C) and Air
Kerma Rate Reference Time
(300A,022E) (in uGy h™* at 1 m).

>Air Kerma Rate Reference (300A,022C) 1 Reference date of Reference Air

Date Kerma Rate (300A,022A) of Isotope.

>Air Kerma Rate Reference (300A,022E) 1 Reference time of Air Kerma Rate

Time (300A,022A) of Isotope.

Applicalion Setup Sequence (300A,0230) 1 Introduces se nce of Application
Setups for ent Ia Ore or
more |tem be Irncl this
sequenge

>Applicption Setup Type (300A,0232) I atl n etu Defjned

, DEl CLOS,
_FLYNN,
CHESTER,

SOPHARYNGEEAL,

BLETT,, ENDORECTAL,

>Applicption Setup Number

AN

(30/>2\3§

\(@;ﬁefzatmn number of the
Applieation Setup. The value of
pplication Setup Number

00A,0234) shall be unique within the
RT Plan in which it is created.

>Applicption Setup Name

VAN
{ (300

86)

ion

User-defined name for Applica
Setup.

>Applicption Setup
Manufafturer

LS

s

Manufacturer of Application Sdtup.

>Templpte Numbe\/

O

40)

Identification number of the Template.
The value of Template Numbe
(300A,0240) shall be unique within the
Application Setup in which it is
created.

>Templpt ﬁe\ N\ \ (300A,0242) 3 | User-defined type for Templatg
X{K \ Device.

>Temp|ateN~a® \ (300A,0244) 3 | User-defined name for Templalte
Device.

>Refergnced Referénee Image (300C,0042) 3 Introduces sequence of reference

Sequence images used for validation of CEI’I’BI’I'[
Applcation-Setup—Oneormore items
may be included in this sequence.

>>Referenced SOP Class UID (0008,1150) 1C [ Uniquely identifies the referenced
SOP Class. Required if Referenced
Reference Image Sequence
(300C,0042) is sent.

>>Referenced SOP Class (0008,1155) 1C [ Uniquely identifies the referenced

Instance SOP Instance. Required if Referenced
Reference Image Sequence
(300C,0042) is sent.

>Total Reference Air Kerma (300A,0250) 1 Total Reference Air Kerma for current

Application Setup, i.e. the product of
Air Kerma Rate of all Sources in all
Channels with their respective
Channel Times (uGy at 1 m).
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>Brachy Accessory Device (300A,0260) 3 Introduces sequence of Brachy

Sequence Accessory Devices associated with
current Application Setup. One or
more items may be included in this
sequence.

>>Brachy Accessory Device (300A,0262) 2C | Identification number of the Brachy

Number

Accessory Device. The value of
Brachy Accessory Device Number
(300A,0262) shall be unique within the
Application Setup in which it is
created. Required if Brachy Accessory
Device Sequence (300A,0260) is sent.

>>Braclly ATCeSS0ry Device 1D

(S00A,0263)

ifier for
uired if
ence

user or macnine

>>Braclhy Accessory Device
Type

(300A,0264)

ce.
Device

>>Braclhy Accessory Device
Name

(300A,0266)

e for Brachy
qg SO Dewce

>>Matefial ID

R

‘:\]25 ed identifier for maferial of
y Accessory Device. See|Note
1.

>> Bradhy Accessory Device
Nominal Thickness

(3004,026A)

Nominal thickness of Brachy
ccessory Device (mm).

>> Brajhy Accessory Devi
Nominal Transmission

Nominal Transmission through|Brachy
Accessory Device (between 0 and 1).

enced ROI Nu r

9,

>>Refe

AN

(@RN
R
(D

>

Uniquely identifies ROI represegnting
the Brachy Accessory specified by
ROI Number (3006,0022) in Stfucture
Set ROI Sequence (3006,0020) in
Structure Set Module within RT
Structure Set referenced by
Referenced RT Structure Set
Sequence (300C,0060) in RT General
Plan Module. Required if Brachy
Accessory Device Sequence
(300A,0260) is sent. See C.8.4.15.2.

>Chanrlel Seqw

(300A,0280)

Introduces sequence of Channgls for
current Application Setup. One or
more items may be included in|this
QP(’]IIIPH(‘P

>>Channel Number

(300A,0282)

Identification number of the Channel.
The value of Channel Number
(300A,0282) shall be unique within the
Application Setup in which it is
created.

>>Channel Length

(300A,0284)

Length of Channel (mm). See

C.8.X.15.3.
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