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Overview 

ÅObjects 

ïImages 

ïPresentation states 

ïStructured reports 

ïEncapsulate documents 

ÅInformation Models 

ïUIDs 

ÅRelationship between workflow and objects 
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Introduction  

ÅMedical imaging study performed on a 

patient involves a number of steps 

ïImage acquisition 

ïImage processing 

ïResult reporting 

ÅEach of the step can result creation of a 

DICOM objects 
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Introduction  

ÅMedical imaging study is a collection one or 

more of the following DICOM objects  

ïImages 

ïEncapsulated documents 

ïSR documents 

ïPresentation states 

ÅEach class of DICOM object has 

standardised set of metadata 

ÅDescribed by DICOM Information Object 

Definition (IOD) 
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Aim  

ÅExamine the medical imaging workflow 

ïIdentify where DICOM objects are created at 

during the workflow 

ïIdentify what attributes (metadata) are stored 

as part of the object 

ïIdentify the linkage between objects 
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Background 

The DICOM Information Model 
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Modelling 

ÅMetadata - data to describe an object 

ÅModelling process to systematically 

describe an object 
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Entity-relationship model 

ÅModel the type of information that needs to 

be stored 

ÅEntity-relationship model  

ÅEntity  

ïsomething that exists 

ïDICOM ñreal world objectò 

ïDICOM Information Entity 
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DICOM real-world model 
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More simplified 
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Information  

Entities 

Objects 
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Information entities vs objects 

ÅEntities described by DICOM Information 

Entities 

ïnormalised 

ÅObjects are defined in Information Object 

Definitions (IOD) 

ïComposite  

ïMade up of a number of normalised entities 

ÅIOD will contain metadata about patient, 

study, series and object 
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Information entities 

CRICOS Provider No 00025B 

Entity Definition 

Patient Patient who is the subject of a imaging studies 

Study An imaging  study is a collection of one or more 

series of medical images, presentation states, and/or 

documents that are logically related for the purpose 

of diagnosing a patient. Each study is associated with 

exactly one patient. 

Series DICOM series is a set of object that were generated 

together by the same equipment at the same 

operation. 

 

1 DICOM PS3.3  2011 http://nema.org 
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DICOM information model 

Patient 

Study 

Series 

Object 

Patientôs Name 

Patient ID 

Patients DOB 

Patient Sex 

Study Instance UID 

Study Date 

Study Time 

Accession Number 

Series Instance UID 

Series Number 

Modality Type 

SOP Instance UID 

Image Number 

Bits Allocated 

Bits Stored 

Columns 

Rows 

Photometric interpretation 

Information entity Attributes 

Information object definition (IOD) 

ÅDICOM divides all real-world data 

(metadata) into standardised attributes  

ÅListed in the DICOM Data Dictionary  

ÅDescribes any real object as a collection of 

these attributes known as the Information 

Object Definition  

ÅDICOM Part 3 IODs 
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Image Source www.dcm4che.org 
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DICOM Objects 
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DICOM Image file 
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Images 
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Images 

ÅPixel Data Element (7FE0,0010) 

ÅNative 

ïUncompressed 

ÅEncapsulated (compressed) in file format 

defined outside of DICOM 

ïJPEG 

ïRLE 

ïJPEG-LS 

ïJPEG2000 
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Images  

ÅInformation Object Definition  

ïCT Image IOD 

ïMR Image IOD 

ïCR Image IOD 

ïVL Photographic Image IOD 

ïVL Endoscopic Image IOD 

ÅImages created 

ïmodality 

ïñWrappingò JPEG image DICOM container 
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JPEG to DICOM 

CRICOS Provider No 00025B 

Step 1: import images from 

digital camera. 

Step 2: Create metadata 

elements by filling in the 

form 

Step 3:  Create the 

DICOM image file. 
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Encapsulated documents 

ÅTypes encapsulated documents 

ïPDF document 

ïClinical Document Architecture (CDA) 

document 

ÅWraps the document in DICOM header 

ÅReferrals, request form, worksheets, 

diagnostic reports 

ÅEncapsulated Document (0042,0011) 

contains the byte stream of the actual PDF 

or CDA document 
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CDA 

ÅXML encoded  

ÅXML (as opposed to free text) allows both 

machine and human processing 

ÅStructure is defined by HL7 

ÅDischarge summary, imaging report, 

pathology report 

ÅCan be transported by HL7 or DICOM e.g. 

C-STORE, C-MOVE 
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Encapsulated documents 

ÅMethods 

ïDirect document import 

ïDocument scanner (TWAIN) 

ïVirtual print driver 

ÅWorkflow 

ïConvert (Text, MS Word), Encapsulate (PDF) 

and store or transmit 

ÅMetadata 

ïDMWL 

ïPACS query 
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Encapsulated documents 
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Encapsulated documents 
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Structured Report 

ÅStorage (and transmission) of clinical 

documents 

ïDiagnostic reports 

ïOther clinical documents 

ÅGenerated by person or machine 

ÅAbout content not display  

ïStyle sheets to display content in reader 

friendly format 
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Structured reports 

Åplain text 

Åcoded values 

Ånumeric values (with units) 

Åperson names, dates and times 

Åreferences to DICOM images, waveforms 

and other composite objects 

Åspatial and temporal coordinates in 

referenced objects 
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Person generated SR 
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Image viewing software 

application 

Software application for 

creating a structure report. 

Separate (but often linked) 

to image viewing software. 
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Machine generated SR 

SR containing radiation 

dose information generated 

by CT scanner. 
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SR generated from 

measure recorded 

during obstetric 

ultrasound examination. 

Machine generated SR 
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Structured reports 

ÅDICOM name-value pairs 

CODE: ñFindingò = ñMassò 

NUM: ñDiameterò = ò1.3ò òcmò 

CODE: ñShapeò = ñRoundò 

CODE: ñMarginò = ñWell-definedò 

ÅFacilitates searching 

ñAll male patients under 25 years of age with 

lung nodules less 1cm in diameterò 
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