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The examples above are stream captures of messages from either DICOM, HL7, or 
FHIR and opened in a Notepad-like application.  The answers are:

1. DICOM
1. Note the existence of a number of data elements of the form 1.2.xxx.xxx… 

These are Unique Identifiers (UIDs).  UIDs are global identifiers meant to 
be unique globally.  Manufacturers apply to standards agencies, e.g. ANSI, 
for the initial elements of an identifier and are responsible for making the 
remainder of the UID unique.

2. HL7
1. In HL7, fields are separated by “;”, hence the sets of ‘;’ indicating blank 

fields.
3. FHIR

1. FHIR is a candidate for replacing HL7 in many areas and is based on an 
XML-like syntax.

4



5



6



For example, in RT, generally an application requests an image or other object from 
an imaging device.  A CT-Sim could be the SCU, sending images to a planning system 
acting as the SCP.
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DICOM is a structured format, in that information sent consists of sequences 
following the structure above.  In principle, it is possible, using a DICOM Data 
Dictionary, to decode a data stream of information by searching for a starting tag and 
then following the message through.
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By using a DICOM-knowledgeable application (in the above case the DVTK DICOM 
Editor), one can extract a human-readable rendition of the DICOM message.
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The most important parts of the DICOM Communication model and documentation 
are the Service Class specifications (operations such as Store , Retrieve, Query, …), the 
Information Object Definitions (e.g. CT Image, RT Plan, RT Dose, …), and the Data 
Dictionary (definitions of the attributes and their meanings).
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The figure above illustrates which volumes of the DICOM standard contain 
information on DICOM structures and operations.
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Conformance statements, while the designated device for determining whether two 
applications  can share data correctly, are generally very difficult to use in radiation 
therapy.  This is because one must review all the individual content items in, for 
example, an RT Plan to determine if the applications exchange all necessary 
information.
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Due to the difficulty in determining compatible applications using DICOM 
Conformance Statements, much effort has been put into developing the IHE-RO 
(Integrating the Healthcare Environment – Radiation Oncology) domain.  IHE is 
focused on testing, in a controlled environment, multiple vendor systems / 
applications and determining their compatibility.  IHE-RO is led by ASTRO / AAPM and 
tests applications by defining clinical situations where difficulties occur, determining a 
solution path, and then working with vendors during a Connectathon to show that 
they perform according to the solution defined (known as an IHE Profile).  
Manufacturers that successfully implement solutions to these profiles are publicly 
acknowledged and can develop and IHE Integration Statement which, in 1-3 pages, 
indicates the IHE Profile they adhere to, what functions they supply in support of that 
profile, and which software and versions have been tested.
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