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Name of Standard
PS3.3, PS3.6, PS3.16, PS3.17

Rationale for Correction:

To push the use of coded identification of ROIs in the RT Structure Set it is proposed to have a baseline
CID for Segmented Property Category Code Sequence (0062,0003) and RT ROI Identification Code
Sequence (3006,0086) and align these CIDs with the definitions in the Segmentation IOD.

As the list of Defined Terms in RT ROI Interpreted Type(3006,00A4) that is currently providing more
detailed information consists of a mixture of geometric concepts and radiotherapeutic roles, it is intended to
factor out these two aspects. As these are orthogonal properties they may exist in parallel and thus, there is
currently a loss of information when encoding the RT Structure Set. Therefore, in order to also be able to
encode therapeutic roles of ROlIs it is proposed to add the existing therapeutic role category/type attributes
from the RT Enhanced Prescription Module.

Along with this, additional coded definitions that match the Defined Terms in RT ROI Interpreted Type
(3006,00A4) are required. The goal is to be able to fully describe what an ROI represents by using codes
instead of Defined Terms.

To guide the implementer, a mapping from existing Defined Terms in RT ROI Interpreted Type (3006,00A4)
to coded information is proposed along with examples for typical clinical cases.

In addition a refactoring of code categories and corresponding type codes is proposed to align the RT
definitions with the editorial concepts in CID 7150 “Segmentation Property Categories” and the
corresponding mappings of category codes to category CIDs move from Part 3 to Part 16.

Correction Wording:

‘ Update in PS3.3, Table C.8-44. RT ROI Observations Module Attributes

C.8.8.8 RT ROI Observations Module

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

Table C.8-44 RT ROI Observations Module Attributes
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Attribute Name Tag Type

Attribute Description

RT ROI Observations Sequence (3006,0080) 1

Sequence of observations related to ROIs defined in the ROI
Module.

One or more ltems shall be included in this Sequence.

>QObservation Number (3006,0082) 1

Identification number of the Observation. The value of
Observation Number (3006,0082) shall be unique within the RT
ROI Observations Sequence (3006,0080).

>Include Table 10-7b “Multiple Site General Anatomy Optional
Macro Attributes”

May not be necessary if the anatomy is implicit in the RT ROl
Identification Code Sequence (3006,0086).

More than one item in Anatomic Region Sequence (0008,2218)
may be used when a region of interest spans multiple
anatomical locations and there is not a single pre-coordinated
code describing the combination of locations. There is no
requirement that the multiple locations be contiguous.

>Segmented Property Category Code
Sequence

(0062,0003) 3

Sequence defining the general category of the property this
ROI represents.

Only a single Item is permitted in this Sequence.

See Note 1.

>>Include Table 8.8-1 “Code Sequence Macro Attributes”

No-Baseline ClD.is defined.-

BCID CCC1 “RT Segmentation Property Categories”

>RT ROI Identification Code Sequence | (3006,0086) 3

Sequence containing Code used to identify ROI.
Only a single Item is permitted in this Sequence.

See Note 2.

>>Include Table 8.8-1 “Code Sequence Macro Attributes”

For dose-measurementdevices BCID 7026

[ i i i i

No.Baseline CID e deflned.otherwlse.
See C.8.8.8.n.

>>Segmented Property Type Modifier
Code Sequence

(0062,0011) | 3

Sequence defining the modifier of the property type of this
segment.

One or more ltems are permitted in this Sequence.

>>>Include Table 8.8-1 “Code Sequence Macro Attributes

DCID 244 “Laterality”.

>Therapeutic Role Category Code (3010,0064)

Sequence

(3]

The general category of the therapeutic role of this ROI.

Only a single Item shall be included in this Sequence.

>>Include Table 8.8-1 “Code Sequence Macro Attributes”

DCID 9503 “Radiotherapy Therapeutic Role Categories”

>Therapeutic Role Type Code
Sequence

(3010,0065)

(3]

The specific property type of the therapeutic role of this
ROL.

Only a single Item shall be included in this Sequence.

Page 2




Attribute Name

Tag Type

Attribute Description

>>Include Table 8.8-1 “Code Sequence

Macro Attributes”

See C.8.8.8.n.

>Related RT ROI Observations
Sequence

(3006,00A0) | 3

Sequence of related ROI Observations.

One or more ltems are permitted in this Sequence.

>>Qbservation Number

(3006,0082) | 1

Uniquely identifies a related ROI Observation.

>RT ROI Interpreted Type

(3006,00A4) | 2

Type of ROI. See Section C.8.8.8.1.

Defined Terms:

EXTERNAL
PTV

CTvV

GTV
TREATED_VOLUME
IRRAD_VOLUME
BOLUS
AVOIDANCE
ORGAN

MARKER
REGISTRATION
ISOCENTER
CONTRAST_AGENT

CAVITY

external patient contour

Planning Target Volume (as defined in
[ICRU Report 50])

Clinical Target Volume (as defined in
[ICRU Report 50])

Gross Tumor Volume (as defined in
[ICRU Report 50])

Treated Volume (as defined in [ICRU
Report 50])

Irradiated Volume (as defined in [ICRU
Report 50])

patient bolus to be used for external
beam therapy

region in which dose is to be minimized
patient organ

patient marker or marker on a localizer
registration ROI

treatment isocenter to be used for
external beam therapy

volume into which a contrast agent has
been injected

patient anatomical cavity

BRACHY_CHANNEL brachytherapy channel
BRACHY_ACCESSORY brachytherapy accessory device

BRACHY_SRC_APP

brachytherapy source applicator

BRACHY_CHNL_SHLD brachytherapy channel shield

SUPPORT
FIXATION

DOSE_REGION
CONTROL

external patient support device
external patient fixation or
immobilization device

ROI to be used as a dose reference
ROI to be used in control of dose
optimization and calculation

DOSE_MEASUREMENT ROl representing a dose

measurement device, such as a
chamber or TLD

C.8.8.8.1 RT ROl Interpreted Type

RT ROI Interpreted Type (3006,00A4) shall describe the class of ROI (e.g., CTV, PTV). Individual
instances of each class of structure (e.g., CTV1, CTV2) can be distinguished using ROI Observation

Label (3006,0085).

It is recommended to utilize coding of information in addition to providing a Defined Term in RT

ROl Interpreted Type (3006,00A4), see C.8.8.8.n.
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C.8.8.8.n RT ROl Identification Code Sequence and Therapeutic Role Type Code Sequence

The CID for RT ROI Identification Code Sequence (3006,0086) shall correspond to the CID defined
in CID CCC1 “RT Segmentation Property Categories” for each value in Segmented Property
Category Code Sequence (0062,0003).

The CID for Therapeutic Role Type Code Sequence (3010,0065) is defined in C.36.6.1.1.

C.8.8.8.n.1 Mapping of RT ROI Interpreted Type

Table C.8-N1 defines a mapping between the geometric concepts represented in RT ROI
Interpreted Type (3006,00A4) and coded values in Segmented Property Category Code Sequence
(0062,0003) in combination with RT ROI Identification Code Sequence (3006,0086).

Table C.8-N1. RT ROI Interpreted Type Code Mapping

RT ROl Interpreted Type Segmented Property RT ROI Identification Code
(3006,00A4) Category Code Sequence Sequence
(0062,0003) (3006,0086)
EXTERNAL (130047, DCM, External Any value from DCID 9507
Body Model) “External Body Models”
BOLUS (130405, DCM, “Patient- (228736002, SCT, “Surface
Attached Dose Control Bolus”)
Object)
MARKER (130666, DCM, Any value from BCID 7112
Radiotherapy Fiducial) “Radiotherapy Fiducials”
ISOCENTER (130043, DCM, "RT (130073, DCM, “Isocentric
Geometric Information™) Treatment Location”)
CONTRAST AGENT (105590001, SCT, (7140000, SCT, “Contrast
Substance) agent”)
CAVITY (91723000, SCT, (91806002, SCT, “Body Cavity”)
“Anatomical Structure”)
BRACHY CHANNEL (130045, DCM, (130080, DCM, “Brachytherapy
"Brachytherapy Device") channel”)
BRACHY ACCESSORY (130045, DCM, No Baseline CID defined.
"Brachytherapy Device")
BRACHY SRC APP (130045, DCM, (130078, DCM, “Brachytherapy
"Brachytherapy Device") source applicator”)
BRACHY CHNL SHLD (130045, DCM, (130079, DCM, Brachytherapy
"Brachytherapy Device") channel shield
SUPPORT (130044, DCM, "Fixation or | Any value from DCID 9515 “RT
Positioning Device") Patient Support Devices”
FIXATION (130044, DCM, "Fixation or Any value from DCID 9513
Positioning Device") “Fixation Devices”
DOSE REGION (CP2151N4, DCM, (CP2151N3, DCM, “Isodose
“Radiotherapy Dose Volume”)
Region”)

DOSE MEASUREMENT (260787004, SCT, “Physical| Any value from DCID 7027
object”) “Segmented Radiotherapeutic
Dose Measurement Devices”

Page 4



Table C.8-N2 defines a mapping between therapeutic roles represented in RT ROI Interpreted Type

(3006,00A4) and coded values in Therapeutic Role Cateqgory Code Sequence (3010,0064) in

combination with Therapeutic Role Type Code Sequence (3010,0065).

Table C.8-N2. Therapeutic Role Code Mapping

RT ROl Interpreted Type

Therapeutic Role Category

Therapeutic Role Type Code

(3006,00A4) Code Sequence Sequence
(3010.0064) (3010,0065)
PTV (130041, DCM, “RT Target”)] (228793007, SCT, “PTV”)
CTVvV (130041, DCM, “RT Target”)| (228792002, SCT, “CTV”)
GTV (130041, DCM, “RT Target”)] (228791009, SCT, “GTV”)
OAR (130042, DCM, “RT Dose |(130060, DCM, “Organ At Risk”)

Calculation Structure)

TREATED VOLUME

(130041, DCM, “RT Target”)

(130059, DCM. “Treated

Volume”)

IRRAD VOLUME

(130041, DCM, “RT Target”)

(228790005, SCT, “Irradiated

Volume”)
AVOIDANCE (130042, DCM, “RT Dose (130058, DCM, “Avoidance
Calculation Structure) Volume”)
REGISTRATION (CP2151N2, DCM, “RT (112171, DCM, Fiducial mark)
Registration Mark”)
CONTROL (130042, DCM, “RT Dose | (130061, DCM, “Radiation Dose

Calculation Structure)

Shaping Volume”)
or
(130062, DCM “Conformality

Shell”)

For examples how the mapping is applied, see PS3.17, ####.1.1.

Update in PS3.3, C.36.8.1 (the deleted mapping moves to Part 16)

C.36.6.1 RT Enhanced Prescription Attribute Descriptions
C.36.6.1.1 Therapeutic Role Type Code Sequence

The Therapeutic Role Type Code Sequence (3010,0065) further specifies the role of the anatomy along
the Therapeutlc Role Category Code Sequence (301 0 0064) Iab%-&desenbes#reeedes

i i ecified: The CID for Therapeutlc
Role Tvpe Code Seduence (3010, 0065) shaII correspond to the CID defined in CID 9503 for each
value in Therapeutic Role Category Code Sequence (3010,0064).

tode Value of Tt e Role ¢ s .
(3010.0064) Sequence {3010.0065)

13 H Li 13 H H 1]
3 Hl ——

‘ Update in PS3.3, C.36.8.1 (the deleted mapping moves to Part 16)
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C.36.8.1 RT Segment Annotation Attribute Descriptions
C.36.8.1.1 RT Segment Annotation Type Code Sequence

The CID for Segment Annotation Type Code Sequence (3010,002C) shall correspond to the CID
defined in Segment Annotation Type and RT ROI Identification Context Group in CID 9502 for each
value in Segment Annotation Category Code Sequence (3010,002B).

Add to PS3.6 Annex A, Table A-3

Table A-3 CONTEXT GROUP UID VALUES

Context UID Context Context Group Name
Identifier
1.2.840.10008.6.1.NNN1 CCcC1 RT Segmentation Property Categories
1.2.840.10008.6.1.NNN2 CCC2 Radiotherapy Registration Marks
1.2.840.10008.6.1.NNN3 CCC3 Radiotherapy Dose Regions

\ Update in PS3.16, Annex B

CID 7192 Anatomical Structure Segmentation Property Types
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Resources: HTML | FHIR JSON | FHIR XML | IHE SVS XML

Type: Extensible
Version: YYYYMMDD
UID: 1.2.840.10008.6.1.1191

Table CID 7192. Anatomical Structure Segmentation Property Types

Coding Code Code Meaning SNOMED-RT ID UMLS Concept
Scheme Value Unique ID
Designator

Include CID 4 “Anatomic Region”

Include CID 4273 “Retinal Segmentation Surfaces”

SCT 91806002 | Body Cavity

CID 9502 RT Segment Annotation Categories

Resources: HTML | FHIR JSON | FHIR XML | IHE SVS XML
Type: Extensible
Version: YYYYMMDD
UID: 1.2.840.10008.6.1.1212

Table CID 9502. RT Segment Annotation Categories

Coding Code Code Meaning SNOMED-RT ID UMLS Concept
Scheme Value Unique ID
Designator

[ i i L2

Include CID 9503 “Radiotherapeutic Role Categories”

Include CID CCC1 “RT Segmentation Property Categories”

DCM | 130041 |RT Target

DCM | 130042 |RT Dose CalculationStructure

CID 9503 Radiotherapy Therapeutic Role Categories
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Resources: HTML | FHIR JSON | FHIR XML | IHE SVS XML

Type: Extensible
Version: YYYYMMDD
UID: 1.2.840.10008.6.1.1213

Table CID 9503. Radiotherapy Therapeutic Role Categories

Coding Code Code Meaning SNOMED- UMLS Segment Annotation Type and
Scheme Value RTID Concept Therapeutic Role Type Context Group
Designator Unique ID
DCM 130041 |RT Target DCID 9534 “Radiotherapy Targets”
DCM 130042 |RT Dose Calculation DCID 9535 “Radiotherapy Dose
Structure Calculation Roles”
DCM CP2151N2 |RT Registration Mark DCID CCC2 “Radiotherapy Registration
Marks”

‘ Add to PS3.16, Annex B

CID CCC1 RT Segmentation Property Categories

Resources: HTML | FHIR JSON | FHIR XML | IHE SVS XML
Type: Extensible
Version: YYYYMMDD
UID: 1.2.840.10008.6.1.NNN1

Table CID CCC1 RT Segmentation Property Categories

Coding Code Value Code Meaning SNOMED- UMLS Segment Annotation Type and RT ROI
Scheme RTID Concept Identification Context Group
Designator Unique ID
Include CID 7150 “Segmentation Property Categories”
DCM 130041 RT Target DCID 9534 “Radiotherapy Targets”
DCM 130043 |RT Geometric Information DCID 9504 “RT Geometric Information”
DCM 130047 |External Body Model DCID 9507 “External Body Models”
DCM 130405 |Patient-Attached Dose DCID 9516 “Radiotherapy Bolus Device
Control Object Types”
DCM 130044  |Fixation or Positioning DCID 9505 “Fixation or Positioning Devices”
Device
DCM 130045 |Brachytherapy Device DCID 9506 “Brachytherapy Devices”
DCM 130046 |Non-specific Volume DCID 9508 “Non-specific Volumes”
DCM CP2151N4 |Radiotherapy Dose Region DCID CCC3 “Radiotherapy Dose Regions”
DCM 130666 |Radiotherapy Fiducial DCID 7112 “Radiotherapy Fiducials”
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CID CCC2 Radiotherapy Registration Marks

HTML | FHIR JSON | FHIR XML | IHE SVS XML
Extensible
YYYYMMDD

Resources:

UID:

Type:
Version:

1.2.840.10008.6.1.NNN2

Table CID 7112. Radiotherapy Registration Marks

Coding Scheme Code Value Code Meaning SNOMED-RT ID UMLS Concept
Designator Unique ID
DCM 112171 Fiducial mark

CID CCC3 Radiotherapy Dose Regions

Resources:

UID:

Type:
Version:

HTML | FHIR JSON | FHIR XML | IHE SVS XML
Extensible
YYYYMMDD

1.2.840.10008.6.1.NNN3

Table CID 7112. Radiotherapy Dose Regions

Coding Scheme Code Value Code Meaning SNOMED-RT ID UMLS Concept
Designator Unique ID
DCM CP2151N3 |Isodose Volume
Add to PS3.16, Annex D
ANNEX D DICOM CONTROLLED TERMINOLOGY DEFINITIONS (NORMATIVE)
Code Value Code Meaning Definition Notes
CP2151N2 |RT Registration Mark Marker used in a registration process.
CP2151N3 |Isodose Volume A volume whose surface represents an
isodose.
CP2151N4 |Radiotherapy Dose Region defined by the spatial extent of a
Region radiation dose.

Add to PS3.17

Note to the editor: It is foreseeable that with when applying 2nd Gen concepts in 1st Gen IODs and
allowing a combined use of 1st and 2rd Gen I0Ds, more examples are necessary. It is therefore proposed
fo add an RT section in Part 17 with the IODs as the structuring element on first level. This can then be

extended over time.
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####. Radiotherapy Examples
####.1 RT Structure Set

####.1.1 Coding RT ROI Interpreted Type Information
The following tables provide examples of how to utilize coded information along with the Defined

Term in RT ROI Interpreted Type (3006,00A4) for backward compatibility. For details of how to

map between Defined Terms and codes, see PS3.3, C.8.8.8.n.1.

Table ###4#.1-1 illustrates the definition of a prostate with the role GTV.

Table ####.1-1. Coding Example Prostate as GTV

Attribute Name Tag Value Comment
Structure Set Sequence
>ROI Number (3006,0022) (5
>ROI Name (3006,0026) |Prostate
RT ROI Observations Sequence (3006,0080)
>Observation Number (3006,0082) |1
>Referenced ROI Number (3006,0084) |5

>Segmented Property Category Code

(0062,0003)

(91723000, SCT, Anatomical Structure)

Sequence

From CID 7150

“Segmentation Property
Categories”

>RT ROI Identification Code
Sequence

(3006,0086)

(41216001, SCT, Prostate)

From CID 7160 “Pelvic

Organ Segmentation
Types”

>>Segmented Property Type Modifier

(0062,0011)

Code Sequence

Not present

>Therapeutic Role Category Code

(3010,0064)

(130041, DCM, “RT Target”)

Sequence

From CID 9503
“Radiotherapeutic Role

Categories”

>Therapeutic Role Type Code
Sequence

(3010,0065)

(228791009, SCT, “GTV”)

From CID 9534
“Radiotherapy Targets”

>RT ROl Interpreted Type

(3006,00A4)

GTV

Table ####.1-2 illustrates the definition of a left eye, the name of the ROl and the SNOMED codes

provided in German and with the role Organ At Risk.
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Table ##HH#t.1-2 Coding Example Left Eye as OAR

Attribute Name Tagq Value Comment
Structure Set Sequence
>ROI Number (3006,0022) |2
>ROI Name (3006,0026) |Linkes Auge
RT ROI Observations Sequence (3006,0080)
>Observation Number (3006,0082) |3
>Referenced ROI Number (3006,0084) |2

>Segmented Property Category Code

(0062,0003)

(91723000, SCT, “Anatomische

Sequence

Strukturen”)

From CID 7150
“Segmentation Property

Categories”

>RT ROI Identification Code
Sequence

(3006,0086)

(79652003, SCT, “Augapfel”)

From CID 4028
“Craniofacial Anatomic

Regions”

>>Segmented Property Type Modifier

(0062,0011)

(7771000, SCT, “Links”)

Code Sequence

From CID 247 “Laterality
Left-Right Only”

>Therapeutic Role Category Code

(3010,0064)

(130042, DCM, “RT Dose Calculation

From CID 9503

Sequence

Structure”)

“Radiotherapeutic Role
Categories”

>Therapeutic Role Type Code
Sequence

(3010,0065)

(130060, DCM, “Organ At Risk”)

From CID 9535

“Radiotherapy Dose
Calculation Roles”

>RT ROl Interpreted Type

(3006,00A4)

OAR

Table ####.1-3 illustrates the definition of an implanted coil marker with the role of a registration

mark.

Table ##H##.1-3 Coding Example Marker Coil as registration mark

Attribute Name Taq Value Comment
Structure Set Sequence
>ROI Number (3006,0022) |1
>ROI Name (3006,0026) |Implant 1
RT ROI Observations Sequence (3006,0080)
>Observation Number (3006,0082) |6
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Attribute Name Tag Value Comment
>Referenced ROI Number (3006,0084) |1

>Segmented Property Category Code

(0062,0003)

(130666, DCM, “Radiotherapy

Sequence

Fiducial”)

From CID 9502 “RT
Segmentation Property

Categories”

>RT ROI Identification Code
Sequence

(3006,0086)

(129301, DCM, Coil Marker)

From CID 7112
“Radiotherapy Fiducials”

>>Segmented Property Type Modifier

(0062,0011)

Code Sequence

Not present

>Therapeutic Role Category Code

(3010,0064)

(CP2151N2, DCM, “RT Registration

Sequence

Mark”)

From CID 9503
“Radiotherapeutic Role

Categories”

>Therapeutic Role Type Code
Sequence

(3010,0065)

(1121171, DCM, “Fiducial mark”)

From CID CCC2

“Radiotherapy
Registration Marks”

>RT ROl Interpreted Type

(3006,00A4)

REGISTRATION

Table ###4#.1-4 illustrates the definition of a (manually) enlarged object representing a PTV, where

the category of the geometric concept “RT Target” is chosen from CID CCC1 “RT Segmentation

Property Categories” and the category of the role “RT Target” is chosen from CID 9503

“Radiotherapeutic Role Categories”.

Table ###HHt.1-4 Coding object as PTV

Attribute Name Tagq Value Comment
Structure Set Sequence
>ROI Number (3006,0022) |1
>ROI Name (3006.0026) |PTV1
RT ROI Observations Sequence (3006,0080)
>Observation Number (3006,0082) |6
>Referenced ROI Number (3006,0084) |1

>Segmented Property Category Code

(0062,0003)

(130041, DCM, “RT Target”)

Sequence

From CID CCC1 “RT
Segmentation Property

Categories”

>RT ROI Identification Code
Sequence

(3006,0086)

(228793007, SCT, “PTV”)

From CID 9534
“Radiotherapy Targets”

>>Segmented Property Type Modifier

(0062,0011)

Code Sequence

Not present
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Attribute Name Tag Value Comment

>Therapeutic Role Category Code (3010,0064) ((130041, DCM, “RT Target”) From CID 9503
Sequence “Radiotherapeutic Role

Categories”
>Therapeutic Role Type Code (3010,0065) |(228793007, SCT, “PTV”) From CID 9534
Sequence “Radiotherapy Targets”
>RT ROl Interpreted Type (3006,00A4) |PTV
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