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& DICOM

Digital Imaging and Communications in Medicine

* DICOM is the International Standard for
Medical Imaging and related information:

— 1images,

— waveforms,

— derived measurements and assessments,
— image presentation controls,

— workflow management in the imaging dept.

* Beyond Radiology and Cardiology:
Pathology, Ophthalmology, Surgery,
Dermatology, ...

e Published as NEMA PS3 and as ISO 12052
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g)ICOM The DICOM Work Process

Digital Imaging and Communications in Medicine

* Continuous process for evolution of the standard

_ I?s just “DICOM?”, not DICOM 3.0, 3.1, etc.

— Conformance is to SOP Classes, not to a ‘version’ of the Standard
* Change Proposals for minor corrections

— About 100 / year

— Anybody can submit
* Supplements for major changes — new object types,

services, compression schemes

— About 10 / year

— Require Work Item approved by DICOM Standards Committee
* Consolidated edition published every year

— Most recently, January 2010 (2009 version)
— Available free at DICOM web site
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& DICOM

Digital Imaging and Communications in Medicine

Images
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Multiframe Images

Digital Imaging and Communications in Medicine

* Multiframe objects to support 1000+ slice studies

— Image header supports functional group attributes changing during
acquisition

— Dimensions allow multiple views of data

* Common structure used for all new image IODs
— Sup XXX Enhanced Nuclear Medicine (Proposed)
— Sup 139 Enhanced XA/XRF Informative Annex (Balloted)
— Sup 141 Enhanced MR Color (Adopted 2009)
— Sup 43 Enhanced Ultrasound (Adopted 2009)
— Sup 125 Breast Tomosynthesis (Adopted 2008)
— Sup 117 Enhanced PET (Adopted 2008)
— Sup 110 Ophthalmic Coherence Tomography (Adopted 2007)
— Sup 116 3-D X-ray (Adopted 2007)
— Sup 83 Enhanced XA/XRF Image (Adopted 2004)
— Sup 58 Enhanced CT (Adopted 2003)
— Sup 49 Enhanced MR (Adopted 2001)
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%)ICOM Single-frame to MultiFrame

Digital Imaging and Communications in Medicine
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Frame Level Retrieve

Digital Imaging and Communications in Medicine

* Sup 119 Frame Level Retrieve (approved 2009)

e If we have 1000+ slice image objects, how do we access
the slice identified in the report as the Key Image?
— Or, how to access a short video clip of a long endoscopy video
image object?
— Many similar use cases needing one frame or a small subset of
frames from large multi-frame image

— Purpose of retrieval may not be diagnostic; compression OK

* Retrieve SOP Classes for subsets of frames
— Request can include a preferred transfer syntax (i.e., type of
compression)

— Returned object is a derived image with the requested subset of
frames, but with a different Instance UID
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g) ICOM Enhanced Ultrasound

Digital Imaging and Communications in Medicine

* Sup 43 Enhanced Ultrasound (approved 2009)

* Pixel frames may represent tissue, velocity, variance or power

Real World

== e Multiple frames (up
S to 3) must be
blended for proper
display

* Enhanced blending
e pipeline required to
render images
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g)ICOM New Imaging Domains

Digital Imaging and Communications in Medicine

Ophthalmology

* Sup 144 Ophthalmic Axial Measurements (Letter Ballot)
* Sup 146 Ophthalmic Visual Field (OPYV) (Prep. for Letter Ballot)

Pathology
* Sup 145 Whole Slide Imaging (Public Comment)

— Splits (Hugh) image into tiles and uses enhanced multi-
frame framework

— Enable existing viewing pipelines to be used

— Compression Transfer Syntaxes to reduce amount data

SPIE Medical Imaging - Feb 2010 9



& DICOM

Digital Imaging and Communications in Medicine

Whole Slide Imaging

*Pyramid concept to navigate across matrix of tiles

Thumbnail Image

Intermediate Image Tiles

Baseline

Image Tiles
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Single frame image

Multi-frame image
(single object)

Multi-frame image
(single object)

may include multiple
Z-planes, color planes

10



& DICOM Radiotheraphy

Digital Imaging and Communications in Medicine

e RT Second Generation

— Radiotherapy Working Group decided to create a new family of
SOP Classes

— Based on the new Enhanced Multi-frame paradigm and other
new DICOM developments

— In early phase of collection requirements
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g)ICOM More video transfer syntaxes

Digital Imaging and Communications in Medicine

* MPEG-2 (Supplement 137, Approved 2009)
— Hi-def formats (e.g., BluRay)
— Hi-def TV shapes and frame rates
— Output format for many current Hi-def cameras

— DICOM size limit corresponds to 15-30 minutes of video per
SOP instance.

* MPEG-4 (Expect Letter Ballot, March 2010)

— Higher compression ratio than MPEG-2
— Higher computational requirements than MPEG-2

* These transfer syntaxes will be available for any image
modality, although visible light is the expected type.
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g)ICOM Image Presentation

Digital Imaging and Communications in Medicine

* Supplement 140 XA /XRF Softcopy Grayscale
Presentation State (Approved 2009)
* Cardiovascular-specific presentation functions:
— Image Subtraction with Regional Pixel Shift

— Shutter functions for a range of frames
instead of for the entire dataset

— Presentation functions for a range of frames
instead of for the entire dataset
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g)ICOM Image Presentation

Digital Imaging and Communications in Medicine

*Supplement 120 Extended Presentation States
(Balloted, Expect Final Text March 2010)

— Compound Graphical Object: Crosshair, Rulers,
Range Lines, etc.

— Groups: a set of object and manipulate as a single
object (rotate, move, etc.)

— Applications that can not handle the composite object can
display the (mandatory) compatible set of graphical elements
representing the composite object as text and line objects
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& DICOM

Digital Imaging and Communications in Medicine

Image Presentation

Examples Compound Graphic Objects:
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Measurements & Reporting
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Structured Reporting

Digital Imaging and Communications in Medicine

* Additional Templates

— Sup 78 Fetal and Pediatric Echocardiography SR (Approved,
Awaiting LOINC Codes)

— Sup 126 Colon CAD (Approved)
— Sup 143 Macular Grid Thickness & Volume SR (Approved)

— Sup 144 Ophthalmic Axial Length SR (Approved)
— Sup 129 Cardiac Electrophysiology (Public Comment)

 Harmonization with HL7
— Sup 135 SR HL7 CDA Mapping (Letter Ballot)
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& DICOM

Digital Imaging and Communications in Medicine
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Workflow
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g)ICOM Unified Procedure Step

Digital Imaging and Communications in Medicine

* Sup 96 Unified Procedure Step (Letter Ballot)

* Simplification and merger of Worklist
Management and Performed Procedure Steps
— 1:1 relationship between scheduled and performed steps
— A single IOD that combines attributes of both
— C-FIND to query worklists
— N-CREATE to create new scheduled procedure steps
— N-GET/N-SET to update
— N-EVENT-REPORT to monitor and report progress

* Intended to meet the needs of
— Radiation Therapy Scheduling and Monitoring
— Scheduling and Monitoring CAD systems

— Proposed new scheduling activities
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g) [COM Radiotherapy Workflow

Digital Imaging and Communications in Medicine

* Sup 74 Radiotherapy Worklist (Perp. for Letter Ballot)

* Supports automated worklist management and machine
parameter verification for the integration of multi-
system radiation therapy planning and treatment

* First usage of Unified Procedure Step
e Also defines three new objects / SOP Classes

— RT Beams Delivery Instruction (Composite)
— RT Conventional Machine Verification (Normalized)
— RT Ion Machine Verification (Normalized)

* Real implementation and evaluation needed — in
conjunction with IHE Radiation Oncology

SPIE Medical Imaging - Feb 2010 20



& DICOM

Digital Imaging and Communications in Medicine
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Specialties
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Specialties

Digital Imaging and Communications in Medicine

Surgery
— Sup 131 Implant Description (Prep for Letter Ballot)

— Sup 134 Implantation Plan SR Document Storage (Prep for
Letter Ballot)

— 3D models and surgical plans for bone-mountable implants

Biomed Engineering

— Supp 124 Communication of Display Parameters (deferred)
Automate aspects of monitor calibration & remote management

Clinical Analysis
— Supp 118 Application Hosting (Letter Ballot)

Image analysis programs run on any host system

Web Services

— Sup 148 WADO via Web Services (Prep. for Public Comment)
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g)ICOM Get Involved!

Digital Imaging and Communications in Medicine

* Get the DICOM Standard (free!)
— http://dicom.nema.org/dicom/2009/

* Ask questions/discuss on the DICOM Newsgroup
— http://groups.google.com/group/comp.protocols.dicom

Respond to Supplements released for Public Comment

— http://www.dclunie.com/dicom-status/status.html

Submit Change Proposals

— mailto:hclark@medicalimaging.org

Join a DICOM Wortking Group

— See list in
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http://medical.nema.org/dicom/geninfo/Strategy.pdf

@)ICOM DICOM Conference

Digital Imaging and Communications in Medicine

* DICOM Conference 2010
* 9—-11 October in Rio de Janeiro

* Program
* Workshop about DICOM
* What’s New & Exiting in DICOM
* What’s Next for DICOM

* Information
* http://medical.nema.org/dicom/DCS-2010
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