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Log Summary: New ImageType(s) for Multi-energy CT Acquisition: ENERGY_VRPROP_WT

Name of Standard
DICOM PS3.3

Rationale for Correction:

For Dual Energy CT non-linear blending of the original low and high energy images is an established technique to
enhance the visualization of dense materials with increased effective atomic number. In this way iodine contrast
agent and bone are displayed with a stronger linear weight for the low energy image than the surrounding soft
tissue. Effectively these materials are highlighted in the image. The generated image therefore belongs to the
“Material Visualization Family” as defined in supplement 188. The CT-value in each voxel is bounded by the original
images.

In order to generalize this method of image mixing, all images, which originate from linear mixing with varying

proportional weight, will be included in the same Multi-energy CT image type. The linear weight may either depend
on the CT-value itself, which leads to non-linear blending, or it may explicitly depend on the voxel position or other
parameters. The magnitude of the variations of the linear weight in the image is characterized by new DICOM tags.

Furthermore, an apparent conflict between the Additional X-Ray Source Sequence and Supplement 188 is removed
by making sure that the same information cannot be stored in two different ways within the same DICOM object.

Correction Wording:

<Modify A.38.1.4 Enhanced CT Image Functional Group Macros>

Table A.38-2. Enhanced CT Image Functional Group Macros

Functional Group Macro Section Usage

CT Additional X-Ray Source C.8.15.3.11 C - Required if the image is reconstructed from a system with multiple X-Ray
sources and Multi-energy CT Acquisition (0018,9361) is not YES.

<Modify C.8.2.1.1.1 CT Image Attribute Descriptions — Image Type>

Defined Terms for Value 4 for Multi-energy CT Images:

MAT_VALUE_BASED a Value-Based Image. CT Image where real-world value mapped pixels represent a certain
value for a specified material.
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ENERGY_VRPROP_WT Multi-energy CT Image where Image pixels (which may differ in pixel

weighting) are created through proportional weighting of multiple acquisitions at distinct X-Ray

energies.

Note

Multi-energy CT images are not necessarily DERIVED and may be ORIGINAL\PRIMARY..

Images of type ENERGY VRPROP_ WT shall reference the used weighting algorithm in the

Derivation Algorithm Sequence (0022,1612)

<Modify C.8.15.3.9 CT X-Ray Details Macro>

Table C.8-125. CT X-Ray Details Sequence Macro Attributes

Attribute Name Tag

Type

Attribute Description

CT X-Ray Details Sequence (0018,9325)

1

Contains the Attributes defining the X-Ray information.

If Multi-energy CT Acquisition (0018,9361) is NO or is absent, only a
single Item shall be included in this Sequence.

If Multi-energy CT Acquisition (0018,9361) is YES, one or more Items
shall be included in this Sequence.

>Energy Weighting Factor (0018,9353)

1C

The fixed (ENERGY PROP WT) or mean
(ENERGY VRPROP WT) weighting factor of the data from this
Sequence Item.

Required if Frame Type (0008,9007) Value 4 of this frame is
ENERGY_PROP_WT or ENERGY VRPROP_WT. May be
present otherwise.

>Minimum Energy Weighting Factor |  (XXX1, 3 |The minimum weighting factor used by the weighting
XXX2) algorithm referenced in the Derivation Algorithm Sequence

(0022,1612) within the current image from this Sequence ltem.
Required if Frame Type (0008,9007) Value 4 of this frame is
ENERGY VRPROP WT or if Image Type (0008,0008) Value 4 is
ENERGY VRPROP WT.

'>:Maximum Energy Weighting XXXZ)XXX 3 |The maximum weighting factor used by the weighting

actor

algorithm referenced in the Derivation Algorithm Sequence
(0022,1612) within the current image from this Sequence Item.

Required if Frame Type (0008,9007) Value 4 of this frame is

ENERGY VRPROP WT or if Image Type (0008,0008) Value 4 is

ENERGY VRPROP WT.

<Modify C.8.2.1 CT Image Module >

Table C.8-3. CT Image Module Attributes
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Attribute Name

Tag Type

Attribute Description

CT Additional X-Ray Source Sequence (0018,9360)

Contains the Attributes describing additional acquisition
parameters beyond the primary source in a multiple X-Ray
source system or a multi-energy acquisition. The primary
X-Ray source is specified in other Attributes of this
Module.

One or more ltems are permitted in this Sequence.

Shall not be present if Multi-energy CT Acquisition
(0018,9361) is YES

<Modify C.8.15.3.12 Multi-energy CT Characteristics Macro >

Table C.8.15.3.12-1. Multi-energy CT Characteristics Macro Attributes

Attribute Name

Tag Type

Attribute Description

Derivation Algorithm Sequence

(0022,1612)

o100

Software algorithm that performed the derivation.

Required if Frame Type (0008,9007) Value 4 of this
frame is ENERGY VRPROP WT or if Image Type
(0008,0008) Value 4 is ENERGY VRPROP WT.. Shall
then reference the used weighting algorithm.

‘ <Modify C.11.1.1.2.1 Recommended Rescale Type Assignments For Multi-energy CT Image> ‘

Table C.11.1.1.2.1-1. Recommended Rescale Type Assignments for Multi-energy CT

Image

Multi-energy Rec.
Image Family Rescale
Type

Image Type Value 4| Intercept

Slope| RWV | RWV | RWV | RWV LUT Label RWV

First & |Intcpt. | Slope Meas.
Last Units
Values
Mapped

Material Visualization Family

Material- HU_MOD
Modified Image

MAT_MODIFIED -1024

SN

0/4095 |-1024 MAT_MODIFIED 129321

Proportional HU MOD

ENERGY VRPROP |-1024

Weighting
Image

WT

=

ENERGY VRPROP (129321
WT

=

0/4095 |-1024
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<Modify PS3.17 JJJJ.3 Classification of Multi-energy Images>

Material Visualization Image Family These image types allow visualizing material content, usually with colors
(color maps, color overlays, blending, etc.).

Proportional Weighting Image

Multi-energy CT Image where Image pixels are
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created through proportional weighting of

multiple acquisitions at distinct X-Ray
energies that varies per pixel.




