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Correction Number CP-2242

Log Summary: Fix inconsistencies regarding IE names and add missing |E definitions

Name of Standard
PS3.3

Rationale for Correction:

There are various inconsistencies regarding the spelling of IE (Information Entity) names throughout PS3.3
that should be fixed. Furthermore, not all IEs that are used in Patient-related Composite I0Ds are actually
defined in a subsection of PS3.3 Section A.1.2, which should also be fixed.

Comment: Inconsistencies regarding the name of the “SR Document IE” are already covered by CP 2168.

Correction Wording:

\ Change Figure A.1-1 in PS3.3 Section A.1.2 (according to the comments given below)

A.1.2 10D Entity-Relationship Model

This Section of an 10D provides the Entity-Relationship (E-R) Model that depicts the relationships of the components
or Information Entities (IE) of the specified IOD. It forms an IOD specific information model. This E-R model provides
the complete context of how the Composite Instance information shall be interpreted when a Composite Instance is
exchanged between two DICOM Application Entities; in particular, an IOD will specify a single |E at the level below the

Series IE.

Even though Composite Instances are encoded as discrete individual components, each [Composite Instance 10D E- Commented [JR1]: What is a “Composite Instance 10D"?
R Model requires that all Composite Instances that are part of a specific Study shall share the same context. That is, Wouldn’t “Composite IOD” be the correct term as defined in
all Composite Instances within a specific Patient Study share the same Patient and Study information; all Composite PS3.3 Section 6.1.1?

Instances within the same Series share the same Series information; etc.

Figure A.1-1 is the DICOM Composite Instance 10D Information Model. It applies to all Patient-related Composite
Instance 10Ds defined in Annex A. However, a subset of this model may be specified by each individual Composite
Instance 10D to accurately define the context for specific Composite Instance exchange.

The sub-sections of this Section describe the Information Entities (IE) that comprise the Composite Instance 10Ds
defined in this Annex.
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Figure A.1-1. DICOM Composite Instance 10D Information Model

Ci ted [JR2]: Rename “Performed Procedure

For reference see PS3.3 Section A.1.2.5

A.1.2.5 Frame of Reference IE

The Frame of Reference IE identifies the coordinate system that conveys spatial and/or temporal information of
Composite Instances in a Series.

When present, a Frame of Reference IE may be related to one or more Series. In this case, it provides the ability to
spatially or temporally relate multiple Series to each other. In such cases, the Series may share the UID of the Frame
of Reference, or alternatively, a Rregistration| SOP Instance may specify the spatial relationship explicitly, as a spatial

transformation. A Frame of Reference |E may also spatially register a Frame of Reference to an atlas.

Change PS3.3 Section A.1.2.22

A.1.2.22 Content Assessment Results IE

The Content Assessment Results IE contains the results of an assessment of the content of a SOP Instance.

An assessment is part of a process within a clinical workflow, conducted by users or devices, which have the role of
assessing the validity and suitability of the content in question, based on subjective or objective criteria. The specific
nature of such a process is outside of the scope of this Standard.

For reference see PS3.3 Section A.1.2.28

A.1.2.28 Procedure Protocol IE

The Procedure Protocol |IE defines the Attributes that describe a Protocol. This IE may encode a Defined Procedure
Protocol or a Performed Procedure Protocol.
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Protocol” to “Procedure Protocol” as in the title of Section
A.1.2.28 and in the I0ODs in Section A.82.

Rename “Registration” to “Spatial Registration” as in the I0Ds
in Section A.39.

Rename “Annotations” to “Annotation” (singular) as in the
Microscopy Bulk Simple Annotations 10D (see Section A.87).

Rename “Content Assessment Result” to “Content
Assessment Results” (plural) as in the Content Assessment
Results IOD (see Section A.81).

Rename “Real-World Value Mapping” to “Real World Value
Mapping”, i.e. remove the hyphen (“-“).

“( commented [IR3]: As there are multiple registration I0Ds

(see Section A.39), it is suggested to use the general term
“registration” (with lower case initial). The same approach is
used e.g. in Section A.35.12.1.

Commented [JR4]: The words “Results” and
“Measurements” are always used in plural form.




\ Add new subsection A.1.2.xx1 to PS3.3 Section A.1.2

A.1.2.xx1 Spatial Registration IE
The Spatial Registration IE defines the Attributes that | SDOM

\ Add new subsection A.1.2.xx2 to PS3.3 Section A.1.2

A.1.2.xx2 Annotation IE

The Annotation IE defines the Attributes that | N SIDOM

| Change Table A.1-2 in PS3.3 Section A.1.4

Table A.1-2. Composite Information Object Modules Overview - Non-Images

10Ds MR Spectroscopy | Raw Data| Surface Scan | Surface Scan |Content Assessment| WS Bulk
Point Cloud Mesh Results Smpl Ann

Modules

Patient M M M M M M

Clinical Trial Subject |U V] U U U U

General Study M M M M M M

Patient Study U V] U U U U

Clinical Trial Study |U U U U U U

General Series M M M M M M

Clinical Trial Series |U V] U U U U

Optical Surface M M

Scanner Series

Microscopy Bulk M

Simple Annotations

Series

Frame of Reference |M U M M C

Sync. C C

Cardiac Sync. C

Respiratory Sync. C

Bulk Motion Sync. C

General Equip. M M M M M M
Enhanced General |M M M M M
Equip.
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10Ds

Modules

MR Spectroscopy

Raw Data

Surface Scan
Point Cloud

Surface Scan
Mesh

Content Assessment
Results

WS Bulk
Smpl Ann

Multi-frame
Functional Groups

Multi-frame Dim.

Specimen

Raw Data

MR Spect.

MR Spect. Pulse
Sequence

MR Spect. Data

Point Cloud

Surface Mesh

UV Mapping

Scan Procedure

Content Assessment
Results

Microscopy Bulk
Simple Annotations

Acquisition Context

Common Instance
Reference

ICC Profile

SOP Common

Frame Extraction

\ Change PS3.3 Section A.36.3

A.36.3 MR Spectroscopy IOD
A.36.3.1 MR Spectroscopy IOD Description

The Magnetic Resonance (MR) Spectroscopy Information Object Definition (IOD) specifies spectroscopic data, which

has been created by a magnetic resonance device.

A.36.3.2 MR Spectroscopy Entity-Relationship Model

This 10D uses the E-R Model in Section A.1.2, with only the Spectroscopy IE below the Series IE.
A.36.3.3 MR Spectroscopy IOD Module Table
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Table A.36-3 specifies the Modules of the MR Spectroscopy 10D.

Table A.36-3. MR Spectroscopy IOD Modules

IE Module Reference Usage
Patient Patient C.7.11 M
Clinical Trial Subject C.71.3 U
Study General Study C.7.21 M
Patient Study C.722 U
Clinical Trial Study C.7.23 U
Series General Series C.7.31 M
Clinical Trial Series C.73.2 U
MR Series C.8.13.6 M
Frame of Reference |Frame of Reference C.741 M
Synchronization C.742 C - Required if time synchronization was applied.
Equipment General Equipment C.7.51 M
Enhanced General Equipment C.75.2 M
MR-Spectroscopy |Enhanced Contrast/Bolus C.7.6.4b C - Required if contrast media were applied.
Multi-frame Functional Groups C.7.6.16 M
Multi-frame Dimension C.76.17 M
Cardiac Synchronization C.7.6.18.1 |C - Required if cardiac synchronization was applied.
Respiratory Synchronization C.7.6.18.2 |C - Required if respiratory synchronization was applied.
Bulk Motion Synchronization C.7.6.18.3 |C - Required if bulk motion synchronization was applied.
Acquisition Context C.7.6.14 M
Specimen C.7.6.22 U
MR Spectroscopy C.8.14.1 M
MR Spectroscopy Pulse Sequence |C.8.14.2 C - Required if Image Type (0008,0008) Value 1 is
ORIGINAL. May be present otherwise.
MR Spectroscopy Data C.8.144 M
SOP Common C.121 M
Common Instance Reference C.122 U
Frame Extraction C.12.3 C - Required if the SOP Instance was created in response

to a Frame-Level retrieve request
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Note

The Specimen Identification Module was previously included in this 10D but has been retired, and its
functionality replaced by the Specimen Module. See PS3.3-2008.

| Change PS3.3 Section A.39

A.39 Spatial Registration Information Object Definitions
A.39.1 Spatial Registration IOD
A.39.1.1 Spatial Registration 10D Description

The Registration 10D specifies the spatial relationship between Frames of Reference.

A.39.1.2 Spatial Registration IOD Entity-Relationship Model

This 10D uses the E-R Model in Section A.1.2, with only the Spatial Registration IE below the Series IE.

A.39.1.3 Spatial Registration IOD Module Table

Table A.39.1-1 specifies the Modules of the Spatial Registration 10D.

Table A.39.1-1. Spatial Registration IOD Modules

IE Module Reference Usage
Patient Patient C.71.1 M
Clinical Trial Subject C.713 U
Study General Study C.7.21 M
Patient Study C.7.22 U
Clinical Trial Study C.7.23 U
Series General Series C.7.31 M
Clinical Trial Series C.73.2 U
Spatial Registration Series C.20.1 M
Frame of Reference Frame of Reference C.7.41 M
Equipment General Equipment C.7.51 M
Spatial Registration Spatial Registration C.20.2 M
Common Instance Reference C.12.2 M
General Reference C.124 U
SOP Common C.121 M
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Note

The Specimen Identification Module was previously included in this IOD but has been retired. See PS3.3-
2008.

A.39.2 Deformable Spatial Registration 10D
A.39.2.1 Deformable Spatial Registration IOD Description

The Deformable Spatial Registration Information Object Definition (IOD) describes spatial relationships between
images in one or more frames of reference via deformation grids and transformation matrices. The deformations and
transformations describe to an application how to sample data from one or more Source RCS into the Registered RCS.

The Registered RCS is the Frame of Reference specified within an Instance of this IOD. The IOD may specify that only
a subset of the entire Source RCS Frame of Reference is affected by the transformation, by specifying specific frames
of image SOP Instances that use the Source Frame of Reference.

The deformation is described as a grid of offset vectors. Each grid element contains 3 values representing offset
distances in the X, Y, and Z directions at the center position of the deformation grid element. The relationship between
the data being deformed and the deformation grid is purely spatial. Therefore the resolution of the grid is independent
of the data being deformed.

A.39.2.2 Deformable Spatial Registration 10D Entity-Relationship Model

This 10D uses the E-R Model in Section A.1.2, with only the Spatial Registration IE below the Series IE.

A.39.2.3 Deformable Spatial Registration IOD Module Table

Table A.39.2-1 specifies the Modules of the Deformable Spatial Registration 10D.

Table A.39.2-1. Deformable Spatial Registration IOD Modules

IE Module Reference Usage
Patient Patient C.7.1.1 M
Clinical Trial Subject C.7.13 U
Study General Study C.7.21 M
Patient Study C.7.22 U
Clinical Trial Study C.7.23 U
Series General Series C.7.31 M
Clinical Trial Series C.73.2 U
Spatial Registration Series C.20.1 M
Frame of Reference Frame of Reference C.7.41 M
Equipment General Equipment C.7.51 M
Enhanced General Equipment C.75.2 M
Spatial Registration Deformable Spatial Registration C.20.3 M
Common Instance Reference C.12.2 M
General Reference C.124 U
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IE Module Reference Usage

SOP Common C.12.1 M

\ Change PS3.3 Section A.57

A.57 Surface Segmentation 10D
A.57.1 Surface Segmentation IOD Description

The Surface Segmentation Information Object Definition (IOD) specifies a polygonal representation of a three
dimensional surface. A Surface Segmentation SOP Instance may reference an externally defined coordinate system
via the Frame of Reference UID (0020,0052) or establish its own coordinate system.

The Surface Segmentation |OD does not include the full set of acquisition parameters of the referenced images, e.g.,
cardiac phase. An application rendering or processing the segmentation may need to access the referenced images
for such information.

One Segmented Surface Instance can contain one or more surfaces. Each surface within a Segmented-Surface IE is
represented as a single object.

A.57.2 Surface Segmentation 10D Entity-Relationship Model

This 10D uses the E-R Model in Section A.1.2, with only the Surface IE below the Series IE.
A.57.3 Surface Segmentation IOD Module Table

Table A.57-1 specifies the Modules of the Surface Segmentation IOD.

Table A.57-1. Surface Segmentation IOD Modules

IE Module Reference Usage
Patient Patient C7.1.1 M
Clinical Trial Subject C.713 U
Study General Study C.7.21 M
Patient Study C.7.22 U
Clinical Trial Study C.7.23 U
Series General Series C.7.3.1 M
Segmentation Series C.8.20.1 M
Clinical Trial Series C.7.32 U
Frame of Reference |Frame of Reference C.7.4.1 M
Equipment General Equipment C.7.51 M
Enhanced General Equipment |C.7.5.2 M
Surface Surface Segmentation C.8.23.1 |M
Surface Mesh C.271 M
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IE Module Reference Usage
Common Instance Reference [C.12.2 C - Required if the surface has been derived from another SOP
Instance
General Reference C.124 U
SOP Common C.121 M

A.57.4 Surface Segmentation IOD Content Constraints

For Purpose of Reference Code Sequence (0040,A170) within Source Instance Sequence (0042,0013) in the General
Reference Module DCID 7019 “Segmentation Non-Image Source Purposes of Reference” shall be used.

For reference see PS3.3 Section A.87

A.81 Content Assessment Results IOD

A.81.1 Content Assessment Results IOD Description

This 10D represents the results of an assessment of the content of one or more SOP Instance(s). The assessment may
be performed automatically without human intervention. There is no provision for encoding verification or approval by
a human, although a human may be involved in determining whether the contents meet certain criteria. This 10D is not
intended to communicate approval to proceed with the clinical workflow.

The Content Assessment Results SOP Instance is not required to be part of the same Study as the assessed SOP
Instances.

A.81.2 Content Assessment Results 10D Entity-Relationship Model

The Content Assessment Results 10D uses the E-R Model in A.1.2, with only the Content Assessment Results |E below
the Series |IE. The Frame of Reference IE is not a component of this IOD.

A.81.3 Content Assessment Results IOD Module Table

Table A.81.3-1 specifies the Modules of the Content Assessment Results 10D.

Table A.81.3-1. Content Assessment Results IOD Modules

IE Module Reference Usage
Patient Patient C.7.11 M
Clinical Trial Subject C.71.3 U
Study General Study C.7.21 M
Patient Study C7.22 u
Clinical Trial Study C.7.23 U
Series General Series C.7.31 M
Clinical Trial Series C.73.2 U
Equipment General Equipment C.7.51 M
Enhanced General Equipment C.752 M
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IE Module Reference Usage
Content Assessment Results Content Assessment Results C.33.1
SOP Common C.12.1
Common Instance Reference C.12.2

A.81.4 Content Assessment Results IOD Content Constraints

A.81.4.1 Modality

The value of Modality (0008,0060) shall be ASMT.

For reference see PS3.3 Section A.82

A.82 Procedure Protocol Information Object Definitions

Procedure Protocol Information Object Definitions (IODs) encode the details of procedure protocols.

Separate 10Ds are defined for different types of Procedure Protocol, such as an image acquisition Procedure Protocol.
A Performed Procedure Protocol 10D encodes the details of a procedure that has been performed, and a Defined
Procedure Protocol 10D specifies details of a procedure that may be used for one or more Procedure Protocols to be

performed in the future.

A.82.1 CT Performed Procedure Protocol IOD
A.82.1.1 CT Performed Procedure Protocol IOD Description

The CT Performed Procedure Protocol 10D describes acquisition and reconstruction protocol parameter values used
during a specific performed CT procedure.

A.82.1.2 CT Performed Procedure Protocol IOD Entity-Relationship Model

This 10D uses the E-R Model in Section A.1.2, with only the Procedure Protocol IE below the Series IE.
A.82.1.3 CT Performed Procedure Protocol IOD Module Table

Table A.82.1.3-1. CT Performed Procedure Protocol IOD Modules
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Enhanced Series

IE Module Reference Usage
C.71.1
Patient Patient
C713
Clinical Trial Subject
C.7.21
Study General Study
C.7.22
Patient Study
C.7.23
Clinical Trial Study
C.7.3.1
Series General Series
C.7.3.2
Clinical Trial Series
C.733




IE Module Reference Usage
C.34.1
CT Protocol Series M
C.741
Frame of Reference Frame of Reference M
C.7.5.1
Equipment General Equipment M
C.75.2
Enhanced General Equipment M
C.34.2
Procedure Protocol Protocol Context M
C.34.3
Patient Protocol Context U
C.34.7
Instructions u
C.34.8
Patient Positioning U
C.34.10
Performed CT Acquisition U
C.34.12
Performed CT Reconstruction U
C.34.14
Performed Storage U
C.121
SOP Common M

\ For reference see PS3.3 Section A.87

A.87 Microscopy Bulk Simple Annotations 10D
A.87.1 Microscopy Bulk Simple Annotations IOD Description

The Microscopy Bulk Simple Annotations 10D encodes Microscopy Bulk Simple Annotations into a collection of points,
closed polygons, open polylines and simple geometric shapes. Polygons and polylines are defined by the coordinates
of each point. Simple geometric shapes are defined by parameters.

Numeric quantities and color may be associated with Annotations.

A.87.2 Microscopy Bulk Simple Annotations 10D Entity-Relationship Model

The E-R Model in Section A.1.2 depicts those components of the DICOM Information Model that directly reference the
Microscopy Bulk Simple Annotations 10D.

A.87.3 Microscopy Bulk Simple Annotations IOD Module Table
Table A.87-1. Microscopy Bulk Simple Annotations IOD Modules

IE Module Reference Usage
Patient Patient C.71.1 M
Clinical Trial Subject C713 U
Study General Study C.7.21 M
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IE Module Reference Usage

Patient Study C.722 U
Clinical Trial Study C.723 U
Series General Series C.7.31 M

Microscopy Bulk Simple Annotations Series |C.37.1.1 M

Clinical Trial Series C.7.3.2 U

Frame of Reference |Frame of Reference C.741 C - Required if Annotation Coordinate Type
(006A,0001) is 3D

Equipment General Equipment C.7.51 M
Enhanced General Equipment C.75.2 M
Annotation Microscopy Bulk Simple Annotations C.371.2 |M
ICC Profile C.11.15 u
Common Instance Reference C.12.2 M
SOP Common C.121 M

Possibly change PS3.3 Section C.8.9.1.1

C.8.9.1.1 PET Series Attribute Descriptions
Note

The meaning of a General Series in DICOM is determined by the Attributes in the General Series Module and
by the Source Entities (Patient, Study, Frame of Reference, Equipment) that originate the Series. The Source
Entities are the single-valued entities of the 1->n relationship, where the Series is the multi-valued entity.
Therefore, a Series is a group of images that: are from the same patient and Study; are from the same
Equipment; and, are from the same spatial Frame of Reference.

The PET Image 10D further refines la PET Series IE| by the Attributes in the PET Series Module, the PET Isotope

Module, the PET Multi-gated Acquisition Module and the Acquisition Context Module. These are the Attributes that
shall not change from Image to Image. Therefore, in addition to the criteria above for a General Series (same patient,
Study, Frame of Reference, equipment), the Attributes in the PET Series IE define a PET Series as a group of images
that: are from the same temporal Frame of Reference; have the same fundamental meaning (e.g., same units: either
activity density, metabolism, or attenuation); are derived from the same activity source (emission or transmission); are
from the same isotope and radiopharmaceutical; were derived from the same reconstruction processing; and, originated
from the same acquisition setup and parameters, including the patient conditions (cardiac stress or rest) if applicable.

Possibly change PS3.3 Section F.4.46

F.5.46 Radiotherapy Directory Record Definition

The Directory Record is based on the specification of Section F.3. It is identified by a Directory Record Type of Value
"RADIOTHERAPY". Table F.5-46 lists the set of keys with their associated Types for such a Directory Record Type.
The description of these keys may be found in the Modules related to the Instance-level IEs of the RT Second-
Generation 10Ds. This Directory Record shall be used to reference one of the classes of RT Second-Generation SOP
Instances having a Modality (0008,0060) as defined in Section A.86.1. This type of Directory Record may reference a
Lower-Level Directory Entity that includes one or more Directory Records as defined in Table F.4-1.
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Table F.5-46. Radiotherapy Keys

Key Tag Type Attribute Description
Specific Character Set (0008,0005) 1C |Required if an extended or replacement character set is
used in one of the keys.
Instance Number (0020,0013) 1
User Content Label (3010,0033) 1C |Required if User Content Label (3010,0033) is present.
User Content Long Label (3010,0034) 1C |Required if User Content Long Label (3010,0034) is
present.
Content Description (0070,0081) 2
Content Creator's Name (0070,0084) 2
Any other Attribute of the RT Second-Generation IE Modules 3 {c d [JR6]: Where in the standard text is this IE (or
these IEs?) defined? If missing, could e.g. be added to
Note Section A.86.1.

Because Referenced SOP Instance UID in File (0004,1511) may be used as a "pseudo" Directory Record Key
(See Table F.3-3), it is not duplicated in this list of keys.

Change PS3.3 Section F.5.27

F.5.27 Spectroscopy Directory Record Definition

The Directory Record is based on the specification of Section F.3. It is identified by a Directory Record Type of Value
"SPECTROSCOPY". Table F.5-27 lists the set of keys with their associated Types for such a Directory Record Type.
The description of these keys may be found in the Modules related to the MR Spectroscopy IE of MR Spectroscopy
10Ds. This Directory Record shall be used to reference a Spectroscopy SOP Instance. This type of Directory Record
may reference a Lower-Level Directory Entity that includes one or more Directory Records as defined in Table F.4-1.

Table F.5-27. Spectroscopy Keys

Key Tag Type Attribute Description

Specific Character Set (0008,0005) 1C Required if an extended or replacement
character set is used in one of the keys.

Image Type (0008,0008) 1

Content Date (0008,0023) 1

Content Time (0008,0033) 1

Instance Number (0020,0013) 1

Referenced Image Evidence Sequence (0008,9092) 1C Required if present in the spectroscopy

Instance.

One or more Items shall be included in this
Sequence.

>Include Table C.17-3 “Hierarchical SOP Instance Reference Macro Attributes”
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Key Tag Type Attribute Description

Number of Frames (0028,0008) 1

Rows (0028,0010) 1

Columns (0028,0011) 1

Data Point Rows (0028,9001) 1

Data Point Columns (0028,9002) 1

Icon Image Sequence (0088,0200) 3 This Icon Image is representative of the
Spectroscopy Instance.
Only a single Item is permitted in this Sequence.

>Include Table C.7-11b “Image Pixel Macro Attributes” See Section F.7.

Any other Attribute of the MR-Spectroscopy IE Modules 3

Note

Because Referenced SOP Instance UID in File (0004,1511) may be used as a "pseudo"” Directory Record Key
(see Table F.3-3), it is not duplicated in this list of keys.

\ Change PS3.3 Section F.5.47

F.5.47 Microscopy Bulk Simple Annotations Directory Record Definition

The Directory Record is based on the specification of Section F.3. It is identified by a Directory Record Type of Value
"ANNOTATION". Table F.5-47 lists lists the set of keys with their associated Types for such a Directory Record Type.
The description of these keys may be found in the Modules related to the Annotation IE of the Microscopy Bulk Simple
Annotations I0OD. This type of Directory Record may reference a Lower-Level Directory Entity that includes one or more
Directory Records as defined in Table F.4-1.

Table F.5-47. Microscopy Bulk Simple Annotations Keys

Key Tag Type Attribute Description

Specific Character Set (0008,0005) 1C Required if an extended or replacement character set is used in
one of the keys.

Content Date (0008,0023) 1 The date the content creation started.

Content Time (0008,0033) 1 The time the content creation started.

Include Table 10-12 “Content Identification Macro Attributes”

Any other Attribute of the Annotations IE Modules 3

Note

Because Referenced SOP Instance UID in File (0004,1511) may be used as a "pseudo" Directory Record Key
(See Table F.3-3), it is not duplicated in this list of keys.
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