Annex for Deliverable D2 :
Best practices for linking local applications to a communication standard

Ali G. Tafazzoli, Ralf Schweiger, University Hospital of Giessen

1.
Background

One focus of investigation of the ISIS European XML/EDI Pilot Project was the development of  XML message structures for conveying patients' medical records. The starting point was the EHCR (Electronic Healthcare Record) model that was recently adopted as a pre-standard by CEN TC251. 

In general, communication standards reduce the number of different communication interfaces for a given system by providing - at least theoretically - a system-independent communication format. Through this, they play an important role in reducing the overall effort spent on communication interfaces. In reality, system providers are quite hesitatant about using communication standards and prefer ad-hoc solutions.  Typically this happens because the effort required to conform to standards is often over stated, whereas the benefits - that are indeed rather long term - are often underrated. 

Taking this into consideration, necessary requirements for the adpoption of these good practices are:

· to reduce the effort of linking local systems to a communication standard, and 

· to augment the immediate benefit for the local system.

2.
Best Practice

This "Best practice for linking local system to communication standards" report can be summarized briefly by the following three points :

1. Creation of a local document type definition (DTD) that reflects the data structureg of the data that is to be communicated. Through this, the mapping between the native representation of the data and the XML representation according to the local DTD should be easy to be implemented by proprietary means on the local system.

2. Use of XSL Transformations (XSLT) to map between the appropriate local XML representation and the representation according to a communication standard. It should be possible to do this efficently and in a manner that is easy to maintain.

3. Use of XSLT to display the local XML data in useful ways. By this, immediate benefits should be able to be obtained with relatively little effort.

These points are illustrated in the following figure.
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Figure 1 : Schematic illustration of how to link local systems to a communication standard

The arrows represent the necessary transformation processes. Their numbers relate to the points listed above. 

These best practice guidelines are intended to specify which structures are useful and how the transformation can be done to achieve an easy and beneficial linking.  They don't specify when and by which processes these transformation should be triggered. Generally, for display purposes transformation 1 and 3 may be triggered by a user-interface, while for communication purposes transformation 1 and 2 (or inverse order for ingoing messages) may be triggered by a communication program.

The following experiment demonstrates that:

1. A map between the given local XML representation and its standard representation according TC251 can be done efficiently with XSLT (transformation 2 from figure 1).

2. Immediate benefits can be obtained easily by displaying the data in different modes (transformation 3 from figure 1).

3.
Experiment

3.1.
Introduction

The experiment took place in the context of an oncological information system (GDTA) that was developed in Giessen. The GTDS provides a protoype version of software for the documentation of pathology findings. The aim of the experiment isL 

· the mapping between a given finding and a ProvideEhcr messagedefined by CEN TC251, and

· the presentation of a pathology finding in different ways (one of them similar to the paper printout).

The data capture user interface is shown in figure 2.
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Figure 2 : Existing user interface for pathology findings

The documentation of a pathology finding includes:

· some organisational data, e.g., the related patient and the incoming date of the finding

· the materials the finding is based on

· components like microscopic, macroscopic and interpretation descriptions containing typically some free text that can't be further structured, and

· morphology and state descriptions.

Furthermore, the microscopic, macroscopic, interpretation and morphology descriptions can be optionally related to one of the materials. It may be possible that there are several, e.g. macroscopic, descriptions, each of them related to a different material.

3.2.
The local DTD

Following Step 1 under the heading "Best practice", a local DTD was defined. This is shown in figure 2.

<!-- Start: Reused Parameter Entities

-->

<!ENTITY % PatEntity "

<!ELEMENT Patient (PatientId+, FamilyName+, GivenName?, BirthDay? Title?)>

<!ELEMENT PatientId (#PCDATA)>

<!ATTLIST PatientId

OriginatingSystem 
(GTDS | PILZ | CHAOS)
#REQUIRED>

<!-- indicates the origin (three used systems in Giessen Hospital) of the PatientId. -->

<!-- information is indispensable for safe automatic record linkage -->

<!ELEMENT FamilyName (#PCDATA)>

<!ELEMENT GivenName (#PCDATA)>

<!ELEMENT BirthDay (#PCDATA)>

<!ELEMENT Title (#PCDATA)>

">

<!ENTITY % MsgHeaderEntity  "

<!ELEMENT MsgHeader (MsgId, MsgIssueDate, Source, Destination)>

<!ELEMENT MsgId (#PCDATA)> 

<!--Identifier assigned by the originator of a message.-->

<!ELEMENT MsgIssueDate (#PCDATA)> 

<!--Date and time at which a message is issued by the sending application. -->

<!ELEMENT Source (#PCDATA)> 

<!-- Sender of the Finding  -->

<!ELEMENT Destination (#PCDATA)> 

<!-- Recipient of the Finding  -->

">

<!-- End: Reused Parameter Entities

-->

<!ELEMENT ProvidePathologyFinding     (MsgHeader?,

PathologyFinding)>

%MsgHeaderEntity;

<!ELEMENT  PathologyFinding                 (No, 

IncomingDate, 

Patient, 

Material+, 

Macro*, 

Micro*, 

Interpretation*,

Morphology*,

Tnm? )> 

<!-- Finding is based on several parts of an examined material. -->

<!--The macroskopic and microskopic description, the interpretation and the morphology  -->

<!-- can be related optionally to one of these parts. -->
<!ELEMENT No 

(#PCDATA)> 

<!ELEMENT IncomingDate 
(#PCDATA)> 

%PatEntity;

<!ELEMENT Material 
(#PCDATA)> 

<!ATTLIST Material 

Id 
ID 
#REQUIRED> 


<!-- examined part of material -->
<!ELEMENT Macro 

(#PCDATA)> 

<!ATTLIST Macro 


Id
ID
#REQUIRED

    
MatId 
IDREF 
#IMPLIED> 

<!-- macroscopic description in freetext - optionally related to an indicated part of material -->
<!ELEMENT Micro 

(#PCDATA)> 

<!ATTLIST Micro 


Id
ID
#REQUIRED

    
MatId 
IDREF 
#IMPLIED> 

<!-- microscopic description in freetext - optionally related to an indicated part of material -->
<!ELEMENT Interpretation 
(#PCDATA)> 

<!ATTLIST Interpretation 


Id
ID
#REQUIRED

   
MatId 
IDREF 
#IMPLIED> 

<!-- medical interpretation in freetext - optionally related to an indicated part of material -->
<!ELEMENT Morphology (
Code, 

Description)>

<!ATTLIST Morphology 


Id
ID
#REQUIRED

MatId 
IDREF 
#IMPLIED> 

<!-- morphology in structured form - optionally related to an indicated part of material -->
<!ELEMENT Code 
#PCDATA>

<!ATTLIST Code

Version 
(ICD-O-2 | ICD-O-3 | 3G)  
#REQUIRED>



<!-- version values specify the used coding schemes -->



<!-- One must be provided explicitly to avoid misinterpretation -->
<!ELEMENT Description #PCDATA>


<!-- textual description of the code -->

<!ELEMENT Tnm (c_T, p_T, T, c_N, p_N, N,c_M, p_M,  M, L, V, S>

<!-- the TNM-stage description according to predefined categories -->
<!ATTLIST Tnm


Id
ID
#REQUIRED

Version 
(TNM4 | TNM5) 
#REQUIRED>

<!-- the existing versions of the TNM-staging scheme -->


<!-- One must be provided explicitly to avoid misinterpretation -->
<!ELEMENT c_T 
(#PCDATA)>

<!ELEMENT p_T 
(#PCDATA)>

<!ELEMENT T 
(#PCDATA)>

<!--Tumour Staging -->

<!ELEMENT c_N 
(#PCDATA)>

<!ELEMENT p_N 
(#PCDATA)>

<!ELEMENT N 
(#PCDATA)>

<!-- description of concerned lymph nodes -->

<!ELEMENT c_M 
(#PCDATA)>

<!ELEMENT p_M 
(#PCDATA)>

<!ELEMENT M 
(#PCDATA)>

<!-- description of the proliferation of metastases -->

<!ELEMENT L 
(#PCDATA)>

<!ELEMENT V 
(#PCDATA)>

<!ELEMENT S 
(#PCDATA)>

<!-- Semantics of these categories (including possible values) are defined in the TNM-staging scheme -->



Figure 3 : Local DTD reflecting the local data structures

The content of the element PathologyFinding contains one finding. It is wrapped by the element ProvidePathologyFinding which contains in addition to PathologyFinding the optional element MessageHeader. The latter is optional, because it is unnecessary for display purposes - one of the future uses of an appropriate xml instance. The optional relations between the elements Macro, Micro, Interpretation, Morphology and material are expressed with the ID-IDREF attribute feature of XML, leading to a quite simple but expressive structure.

3.2.1.
Mapping between the native data structures and the local xml-representation

In the context of the experiment, one direction of the mapping, namely from the native data structures to the local XML representation, was implemented. Due to the closeness of the native representation and the local XML representation, the mapping was able to be performed by a simple procedure (a PL/SQL procedure typically used in the GTDS' software environment).

The mapping is executed by pressing the "save as xml" button in the upper part of the user-interface.  Figure 4 shows the appropriate local representation of the finding from figure 2.

<ProvidePathologyFinding>

<MessageHeader>

<MsgId> B1</MsgId>

<MsgIssueDate> 19991006</MsgIssueDate>

<Source>GTDS</Source>

<Destination>KIS</Destination>

</MessageHeader>

<PathologyFinding>

<No> B1</No>

<IncomingDate> 19990707</IncomingDate>

<Patient>

<PatientId OriginatingSystem="GTDS">8000</PatientId>

<FamilyName>Janssen</FamilyName>

<GivenName>Johann</GivenName>

<BirthDay>19201010</BirthDay>

</Patient>

<Material Id="mat2">PE Nasenfluegel rechts</Material>

<Material Id="mat1">PE Stirn links</Material>

<Macro Id="macro1" MatId="mat1">Ein annaehernd kreisrundes mit Nadel auf Kork fixiertes max. 2.5 cm durchm. Hautexzidat.(zu mat1)</Macro>

<Macro Id="macro2" MatId="mat2">Ein ovalaeres von lateral nach medial 2,2 cm durchm. und von kranial nach kaudal 1,6 cm durchm. Hautexzidat.(zu mat2)</Macro>

<Macro Id="macro3" MatId="mat1">Ein ovalaeres von lateral nach medial 2,2 cm durchm. und von kranial nach kaudal 1,6 cm durchm. Hautexzidat. Dieses ist mit Nadel auf Kork fixiert.</Macro>

<Micro Id="micro1" MatId="mat1">Auf fortlaufenden Schnittstufen erkennt man Kutis mit staerkergradig gebuchteter, teils verbreiterter und hyperorthokeratotisch verhornender Epidermis... (zu mat1)</Micro>

<Micro Id="micro2" MatId="mat2">Auf diesen  fortlaufenden Schnittstufen erkennt man darueber hinaus zunaechst multizentrisch lokalisierte mikrofokale, im weiteren Verlauf auch netzfoermig konfluierende, von der Epidermis ausgehende basaloide Tumorkomplexe. (zu mat2)</Micro>

<Interpretation Id="inter1" MatId="mat1">Es handelt sich um ein multizentrisch wachsendes oberflaechliches Basaliom im Bereich der linken Stirn (zu mat1)</Interpretation>

<Interpretation Id="inter2" MatId="mat2">Es handelt sich um ein solides zystisches und skerodermiformes Basaliom im Bereich des rechten Nasenfluegels (zu mat2)</Interpretation>

<Interpretation Id="inter3">Die Tumoren sind zwar in toto reseziert, dennoch kann in Hinblick auf das multifokale Tumorwachstum eine sichere Aussage ueber die Vollstaendigkeit der Exzision nicht gemacht  werden. (unspezifisch)</Interpretation>

<Morphology Id="morp1" MatId="mat1">

<Code version="3G">80913</Code>

<Description>Multifokales oberflaechliches Basalzellkarzinom (zu mat1)</Description>

</Morphology>

<Morphology Id="morp2" MatId="mat2">

<Code version="ICD-O-2>">80903</Code>

<Description>Carcinoma basocellulare, o.n.A. (zu mat2)</Description>

</Morphology>

<Morphology Id="morp3" MatId="mat2">

<Code version="ICD-O-3">80923</Code>

<Description>Sklerosierendes Basalzellkarzinom</Description>

</Morphology>

</PathologyFinding>

</ProvidePathologyFinding>

Figure 4: Generated local XML representation

3.3.
XSLT Mapping between the local and the TC251 representation

Two XSLT stylesheets where realised that perform an automatic mapping between the two representations. Their code is given in the following subsections. 

3.3.1.
XSLT-Mapping from the local towards TC/251 representation

In the following figure the XSLT stylesheet to map onto the TC251 representation is shown.

<!-- xslt stylesheet : local pathology xml-representation TO TC/251 xml-representation -->

<!-- LOCAL =====> TC/251 -->

<xsl:stylesheet xmlns:xsl="http://www.w3.org/XSL/Transform/1.0">

<!-- Overview of the mapping onto tc/251 structures -->

<!-- ============================================== -->

<!-- one pathology finding is put in an tc/251 composition element -->

<!-- tc/251 communityDefinedElements are taken for -->

<!--
the local macroscopic, microscopic and interpretation descriptions -->

<!-- tc/251 StructCodedItems are taken for -->

<!--
the local morphology descriptions -->

<!-- the optional relationship between one macro, micro, interpretation or -->

<!-- morphology description to one material is expressed by the tc/251 -->

<!-- LinkSetItem Element -->

 <!-- TEMPLATE RULE 1 -->

 <!-- =============== -->

 <xsl:template match="/">


<ProvideEhcr Urgency="LOW">


<!-- firstly, the tc/251 message header elements ... -->


<OrigMsgId><xsl:value-of select="//MsgId"/></OrigMsgId>


<MsgIssueDate><xsl:value-of select="//MsgIssueDate"/></MsgIssueDate>


<EhcrSource><AgentCtxId><IdValue><xsl:value-of select="//Source"/></IdValue></AgentCtxId></EhcrSource>


<EhcrDestination><AgentCtxId><IdValue>

                         <xsl:value-of select="//Destination"/>

                      </IdValue></AgentCtxId></EhcrDestination>


<!-- in contrast to the local repre. in tc/251 the patientinfo belongs to the message header -->


<PatientMatchingInfo>


<PatientId> <Id> <IdValue><xsl:value-of select="//PatientId"/></IdValue></Id></PatientId>


<PersonName><StructPersonName><FamilyName><xsl:value-of select="//FamilyName"/></FamilyName>


<GivenName><xsl:value-of select="//GivenName"/></GivenName></StructPersonName></PersonName>


</PatientMatchingInfo>


<EhcrInfoSpec Scope="Subset"></EhcrInfoSpec>


<Ehcr>


<Composition RcStatus="Current">



<Cuid IdScope="Message"><xsl:value-of select="//PathologyFinding/No"/> </Cuid>



<OrigAgent>1</OrigAgent>



<OrigDate><xsl:value-of select="//PathologyFinding/IncomingDate"/></OrigDate>



<RcNameCateg>




<Code>??</Code><CodeMeaning>Pathology Finding</CodeMeaning>



</RcNameCateg>



<!-- all subparts are given to transformation to tc/251-style -->



<xsl:apply-templates select="ProvidePathologyFinding/PathologyFinding/Material" />



<xsl:apply-templates select="ProvidePathologyFinding/PathologyFinding/Macro" />



<xsl:apply-templates select="ProvidePathologyFinding/PathologyFinding/Micro" />



<xsl:apply-templates select="ProvidePathologyFinding/PathologyFinding/Interpretation" />



<xsl:apply-templates select="ProvidePathologyFinding/PathologyFinding/Morphology" />


</Composition>

 </Ehcr>

 </ProvideEhcr>

 </xsl:template>

 <!-- TEMPLATE RULE 2 -->

 <!-- =============== -->

 <!-- Abhandlung aller Materials --> 

 <xsl:template match="Material">       



<CommunityDefinedElement>




<Cuid IdScope="Message"><xsl:value-of select="@Id"/> </Cuid>




<ItemTypeRef>material-description</ItemTypeRef>




<DataItemContent><xsl:value-of select="."/></DataItemContent>



 </CommunityDefinedElement>

 </xsl:template>

 <!-- TEMPLATE RULE 3 -->

 <!-- =============== -->

 <!-- Abhandlung aller Macros; wenn es einem Material zugeordnet ist -->  

 <!-- dann wird ein LinkSetItem angelegt -->

 <xsl:template match="Macro">



<CommunityDefinedElement>




<Cuid IdScope="Message"><xsl:value-of select="@Id"/> </Cuid>




<ItemTypeRef>macroskopic-description</ItemTypeRef>




<DataItemContent><xsl:value-of select="."/></DataItemContent>



 </CommunityDefinedElement>



 <!-- is it related to a material ? -->



 <!-- if yes, then add LinkSetItem -->



 <xsl:if test="@MatId">




<LinkSetItem RcStatus="Current">





<LinkSource>  <xsl:value-of select="@Id"/>    </LinkSource>





<TargetSource><xsl:value-of select="@MatId"/> </TargetSource>




</LinkSetItem>



 </xsl:if>

 </xsl:template>  

 <!-- TEMPLATE RULE 4 -->

 <!-- =============== -->

 <!-- Abhandlung aller Micros; wenn es einem Material zugeordnet ist -->  

 <!-- dann wird ein LinkSetItem angelegt -->

 <xsl:template match="Micro">



<CommunityDefinedElement>




<Cuid IdScope="Message"><xsl:value-of select="@Id"/> </Cuid>




<ItemTypeRef>microskopic-description</ItemTypeRef>




<DataItemContent><xsl:value-of select="."/></DataItemContent>



 </CommunityDefinedElement>



 <!-- is it related to a material ? -->



 <!-- if yes, then add LinkSetItem -->



 <xsl:if test="@MatId">




<LinkSetItem RcStatus="Current">





<LinkSource>  <xsl:value-of select="@Id"/>    </LinkSource>





<TargetSource><xsl:value-of select="@MatId"/> </TargetSource>




</LinkSetItem>



 </xsl:if>

 </xsl:template>  

 <!-- TEMPLATE RULE 5 -->

 <!-- =============== -->

 <!-- Abhandlung aller Interpretation; wenn es einem Material zugeordnet ist -->  

 <!-- dann wird ein LinkSetItem angelegt -->

 <xsl:template match="Interpretation">



<CommunityDefinedElement>




<Cuid IdScope="Message"><xsl:value-of select="@Id"/> </Cuid>




<ItemTypeRef>interpretation</ItemTypeRef>




<DataItemContent><xsl:value-of select="."/></DataItemContent>



 </CommunityDefinedElement>



 <!-- is it related to a material ? -->



 <!-- if yes, then add LinkSetItem -->



 <xsl:if test="@MatId">




<LinkSetItem RcStatus="Current">





<LinkSource>  <xsl:value-of select="@Id"/>    </LinkSource>





<TargetSource><xsl:value-of select="@MatId"/> </TargetSource>




</LinkSetItem>



 </xsl:if>

 </xsl:template>  

 <!-- TEMPLATE RULE 6 -->

 <!-- =============== -->

 <!-- transform a morphology description into tc/251 StructCodedItem - Representation -->

 <xsl:template match="Morphology">



<StructCodedItem RcStatus="Current">




<Cuid IdScope="Message"><xsl:value-of select="@Id"/> </Cuid>




<RcNameStruct>





<xsl:element name="RcNameOrigCode">





<xsl:attribute name="ICSI"><xsl:value-of select="Code/@version"/> </xsl:attribute>






<Ce>






    <Code><xsl:value-of select="Code"/></Code>






    <CodeMeaning>  <xsl:value-of select="Description"/></CodeMeaning>






</Ce>





</xsl:element>




</RcNameStruct>






 </StructCodedItem>



 <!-- is it related to a material ? -->



 <!-- if yes, then add LinkSetItem -->



 <xsl:if test="@MatId">




<LinkSetItem RcStatus="Current">





<LinkSource>  <xsl:value-of select="@Id"/>    </LinkSource>





<TargetSource><xsl:value-of select="@MatId"/> </TargetSource>




</LinkSetItem>



 </xsl:if>

 </xsl:template>  

 </xsl:stylesheet>

Figure 5 : XSLT stylesheet for mapping the local representation onto TC251 DTD

Figure 6 shows a part of the xml-representation according to TC/251 as result of the application of the stylesheet in figure 5 on the local xml-representation given in figure 4. The full xml-representation is given in the Annex A.
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- <Personfiames
- <StructPersaniiame>
<FamilyName>Janssen</Familylame>
<Giventiame >Johann</Giveniame >
</StructPersonfiames
</Persaniiame>
</PatientMatchinglnfo>
<EhcrlnfoSpec Soope="Subset’ />
- <Eher>
- <Composition ReStatus="Current’>
<Cuid IdScope="Message" >B1</Cuid>
<OrigAgent>1</Orighgent>
<OrigDate>19990707</Origbate>
- <ReNameCateg>
<Code>?7</Code>
<CadeMeaning>Pathology Finding</CadeMeaning>
</ReNameCateg>
<CommunityDefinedelement>
<CommunityDefinedelement
<Cuid IdScape="Message" >mat1</Cuid>
<ItemTypeRef>material-description</ItemTypeRef>
<DataltemCantent>PE Stirn links</DataltemCantent>
</CommunityDefinedElement>
- <CommunityDefinedelement>
<Cuid 1dScope="Message" >macro1</Cuid>
<ItemTypeRef>macroskopic-description</ItemTypeRef>
<DataltemCantent>Ein annaehernd kreisrundes mit Nadel
Hautexzidat.(zu mat1)</DataltemContent>
</CommunityDefinedeloment>
£ <LinkSetitem ReStatus="Current’>
<LinkSaurce>macro1</LinkSource>
<TargetSaurce>mat1 </TargetSaurce>





Figure 6 :  A part of the xml-representation according to TC251

Note: The use of XSLT in this context is not restricted to map onto the TC251. It should be able to use it for any standard representation, i.e. for non-XML-representations.
3.3.2.
XSLT-Mapping from the TC251 towards the local representation

The stylesheet given in the following figure allows the transformation of the TC251 representation of a pathology finding back to the local representation. As example, the standard representation given in Annex A could be transformed to the local representation given in figure 4.

<!-- xslt stylesheet : TC/251 xml-representation TO local pathology xml-representation -->

<!-- TC/251 =====> LOCAL -->

<xsl:stylesheet xmlns:xsl="http://www.w3.org/XSL/Transform/1.0">

<!-- Overview of the mapping onto the local representation -->

<!-- ===================================================== -->

<!-- the TC/251 CommunityDefinedElements are transformed to -->

<!-- the local material, micro, macro and interpretation -->

<!-- descriptions -->

<!-- the TC/251 StructCodeItems are transformed to the local -->

<!-- morphology descriptions -->

<!-- during each transformation the TC/251 LinkSetItems are exploited -->

<!-- to populate the optional MatId attribute of the local descriptions -->

<!-- the following variables link the local description types -->

<!-- to the type names used in the Tc/251 ItemTypeRef Element which -->

<!-- is an element to specify the content of a CommmunityDefined Element. -->

<xsl:variable name="material">material-description</xsl:variable>

<xsl:variable name="macro">macroskopic-description</xsl:variable>

<xsl:variable name="micro">microskopic-description</xsl:variable>

<xsl:variable name="interpretation">interpretation</xsl:variable>

 <!-- TEMPLATE RULE 1 -->

 <!-- =============== -->

 <xsl:template match="/">


<ProvidePathologyFinding>


<MessageHeader>


<MsgId><xsl:value-of select="//OrigMsgId"/></MsgId>


<MsgIssueDate><xsl:value-of select="//MsgIssueDate"/></MsgIssueDate>


<Source><xsl:value-of select="//EhcrSource//IdValue"/></Source>


<Destination><xsl:value-of select="//EhcrDestination//IdValue"/></Destination>


</MessageHeader>


<xsl:apply-templates select="//Composition" />



</ProvidePathologyFinding>

  </xsl:template>

 <!-- TEMPLATE RULE 2" -->

 <!-- =============== -->

 <!-- template rules handels one pathology finding -->

 <xsl:template match="Composition">


<PathologyFinding>


<No><xsl:value-of select="Cuid"/></No>


<IncomingDate><xsl:value-of select="OrigDate"/></IncomingDate>


<Patient>



<PatientId OriginatingSystem="GTDS"><xsl:value-of select="//PatientId//IdValue"/></PatientId>



<FamilyName><xsl:value-of select="//FamilyName"/></FamilyName>



<GivenName><xsl:value-of select="//GivenName"/></GivenName>


</Patient>


<!-- for extracting material,micro, macro, interpretation descriptions -->


<xsl:apply-templates select="CommunityDefinedElement"/>


<!-- for extracting morphologies -->


<xsl:apply-templates select="StructCodedItem"/>


</PathologyFinding>

 </xsl:template>

 <!-- TEMPLATE RULE 3 -->

 <!-- =============== -->

 <!-- template rule matches all materials, macros, micros and interpretations -->

 <!-- background : they are put in CommunityDefinedElements of TC/251 -->

 <xsl:template match="CommunityDefinedElement">


<!-- handle material descriptions (in tc/251-CommunityDefinedElement) -->


<xsl:if test="ItemTypeRef=$material">



<xsl:element name="Material">



<xsl:attribute name="Id"><xsl:value-of select="Cuid"/> </xsl:attribute>



<xsl:value-of select="DataItemContent"/>



</xsl:element>


</xsl:if>



<!-- handle macro descriptions (in tc/251-CommunityDefinedElement) -->


<xsl:if test="ItemTypeRef=$macro">



<xsl:element name="Macro">



<xsl:attribute name="Id"><xsl:value-of select="Cuid"/> </xsl:attribute>



<!-- integration of a potential relation to a material -->



<xsl:apply-templates select="../LinkSetItem[LinkSource=current()/Cuid]"/>




<!-- Content of macro - element -->



<xsl:value-of select="DataItemContent"/>



</xsl:element>


</xsl:if>


        <!-- handle micro descriptions (in tc/251-CommunityDefinedElement) -->


<xsl:if test="ItemTypeRef=$micro">



<xsl:element name="Micro">



<xsl:attribute name="Id"><xsl:value-of select="Cuid"/> </xsl:attribute>



<!-- integration of a potential relation to a material -->



<xsl:apply-templates select="../LinkSetItem[LinkSource=current()/Cuid]"/>




<!-- Content of micro - element -->




<xsl:value-of select="DataItemContent"/>



</xsl:element>


</xsl:if>

  
<!-- handle interpretation descriptions (in tc/251-CommunityDefinedElement) -->


<xsl:if test="ItemTypeRef=$interpretation">



<xsl:element name="Interpretation">



<xsl:attribute name="Id"><xsl:value-of select="Cuid"/> </xsl:attribute>



<!-- integration of a potential relation to a material -->



<xsl:apply-templates select="../LinkSetItem[LinkSource=current()/Cuid]"/>



<!-- Content of interpretation - element -->




<xsl:value-of select="DataItemContent"/>



</xsl:element>


</xsl:if>


  </xsl:template>

 <!-- TEMPLATE RULE 4 -->

 <!-- =============== -->

 <!-- template rule matches morphologies -->

 <!-- background : they are put in StructCodedItem of TC/251 -->

 <xsl:template match="StructCodedItem">



<xsl:element name="Morphology">



<xsl:attribute name="Id"><xsl:value-of select="Cuid"/> </xsl:attribute>



<!-- integration of a potential relation to a material -->



<xsl:apply-templates select="../LinkSetItem[LinkSource=current()/Cuid]"/>



<!-- Code and version of morphology - element -->




<xsl:element name="Code">



<xsl:attribute name="version">




<xsl:value-of select="RcNameStruct/RcNameOrigCode/@ICSI"/> 



</xsl:attribute>



<xsl:value-of select="RcNameStruct/RcNameOrigCode/Ce/Code"/>



</xsl:element> <!-- element Code -->



<!-- Description of morphology - element -->




<Description><xsl:value-of select="RcNameStruct/RcNameOrigCode/Ce/CodeMeaning"/></Description>



</xsl:element> <!-- element Morphology -->

 </xsl:template>

 <!-- TEMPLATE RULE 5 -->

 <!-- =============== -->

 <!-- this template rule is called from TR 4 and from several points from TR 3 -->

 <!-- to add the MatId-attribute to macro, micro, interpretation or morphology -->

 <!-- descriptions.-->


 <xsl:template match="LinkSetItem">


<xsl:attribute name="MatId"><xsl:value-of select="TargetSource"/> </xsl:attribute>

 </xsl:template>

</xsl:stylesheet>

Figure 7 : XSLT-Stylesheet for mapping the standard onto the local representation

Note: It should be possible to use XSLT efficiently in any case where the standard representation is in XML format.

3.4.
Immediate Benefits

An important requirement for the presented best practices is the provision of immediate benefits for the users. In this context, two XSLT stylesheets for the provision of different views on a given finding were implemented. By pressing the "Display Finding" - button in the user-interface, the different views can be chosen by the pop-up-window shown in figure 8.
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Figure 8: Modes of display/representation of a given pathology finding

The following subsubsection show the views presented to the user. The stylesheet are listed in Annexes B and C.

3.4.1. Display in classical fashion
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Figure 9: Display of a pathology finding according to the existing paper printouts

3.4.2. Display in material-oriented fashion
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Figure 10: Display of a pathology finding ordered by material

Annex A : Complete xml-finding from figure 2 in TC251 representation

<ProvideEhcr Urgency="LOW">

<OrigMsgId> B1</OrigMsgId>

<MsgIssueDate> 19991006</MsgIssueDate>

<EhcrSource>

<AgentCtxId><IdValue>GTDS</IdValue></AgentCtxId>

</EhcrSource>

<EhcrDestination><AgentCtxId><IdValue>KIS</IdValue></AgentCtxId>

</EhcrDestination>

<PatientMatchingInfo><PatientId><Id><IdValue>8000</IdValue></Id></PatientId>

<PersonName><StructPersonName><FamilyName>Janssen</FamilyName><GivenName>Johann</GivenName></StructPersonName></PersonName>

</PatientMatchingInfo>

<EhcrInfoSpec Scope="Subset"/>

<Ehcr>

<Composition RcStatus="Current"><Cuid IdScope="Message"> B1</Cuid><OrigAgent>1</OrigAgent><OrigDate> 19990707</OrigDate><RcNameCateg><Code>??</Code>

<CodeMeaning>Pathology Finding</CodeMeaning>

</RcNameCateg>

<CommunityDefinedElement><Cuid IdScope="Message">mat2</Cuid>

<ItemTypeRef>material-description</ItemTypeRef>

<DataItemContent>PE Nasenfluegel rechts</DataItemContent>

</CommunityDefinedElement>

<CommunityDefinedElement><Cuid IdScope="Message">mat1</Cuid><ItemTypeRef>material-description</ItemTypeRef>

<DataItemContent>PE Stirn links</DataItemContent>

</CommunityDefinedElement>

<CommunityDefinedElement><Cuid IdScope="Message">macro1</Cuid><ItemTypeRef>macroskopic-description</ItemTypeRef>

<DataItemContent>Ein annaehernd kreisrundes mit Nadel auf Kork fixiertes max. 2.5 cm durchm. Hautexzidat.(zu mat1)</DataItemContent>

</CommunityDefinedElement>

<LinkSetItem RcStatus="Current">

<LinkSource>macro1</LinkSource>

<TargetSource>mat1</TargetSource>

</LinkSetItem>

<CommunityDefinedElement><Cuid IdScope="Message">macro2</Cuid><ItemTypeRef>macroskopic-description</ItemTypeRef>

<DataItemContent>Ein ovalaeres von lateral nach medial 2,2 cm durchm. und von kranial nach kaudal 1,6 cm durchm. Hautexzidat.(zu mat2)</DataItemContent>

</CommunityDefinedElement>

<LinkSetItem RcStatus="Current">

<LinkSource>macro2</LinkSource>

<TargetSource>mat2</TargetSource>

</LinkSetItem>

<CommunityDefinedElement><Cuid IdScope="Message">macro3</Cuid><ItemTypeRef>macroskopic-description</ItemTypeRef><DataItemContent>

Ein ovalaeres von lateral nach medial 2,2 cm durchm. und von kranial nach kaudal 1,6 cm durchm. Hautexzidat. Dieses ist mit Nadel auf Kork fixiert.

</DataItemContent></CommunityDefinedElement>

<LinkSetItem RcStatus="Current">

<LinkSource>macro3</LinkSource>

<TargetSource>mat1</TargetSource>

</LinkSetItem>

<CommunityDefinedElement><Cuid IdScope="Message">micro1</Cuid>

<ItemTypeRef>microskopic-description</ItemTypeRef>

<DataItemContent>Auf fortlaufenden Schnittstufen erkennt man Kutis mit staerkergradig gebuchteter, teils verbreiterter und hyperorthokeratotisch verhornender Epidermis... (zu mat1)</DataItemContent>

</CommunityDefinedElement>

<LinkSetItem RcStatus="Current">

<LinkSource>micro1</LinkSource>

<TargetSource>mat1</TargetSource>

</LinkSetItem>

<CommunityDefinedElement><Cuid IdScope="Message">micro2</Cuid>

<ItemTypeRef>microskopic-description</ItemTypeRef>

<DataItemContent>Auf diesen  fortlaufenden Schnittstufen erkennt man darueber hinaus zunaechst multizentrisch lokalisierte mikrofokale, im weiteren Verlauf auch netzfoermig konfluierende,von der Epidermis ausgehende basaloide Tumorkomplexe. (zu mat2)</DataItemContent>

</CommunityDefinedElement>

<LinkSetItem RcStatus="Current">

<LinkSource>micro2</LinkSource>

<TargetSource>mat2</TargetSource>

</LinkSetItem>

<CommunityDefinedElement><Cuid IdScope="Message">inter1</Cuid>

<ItemTypeRef>interpretation</ItemTypeRef>

<DataItemContent>Es handelt sich um ein multizentrisch wachsendes oberflaechliches Basaliom im Bereich der linken Stirn (zu mat1)</DataItemContent>

</CommunityDefinedElement>

<LinkSetItem RcStatus="Current">

<LinkSource>inter1</LinkSource>

<TargetSource>mat1</TargetSource>

</LinkSetItem>

<CommunityDefinedElement><Cuid IdScope="Message">inter2</Cuid>

<ItemTypeRef>interpretation</ItemTypeRef>

<DataItemContent>Es handelt sich um ein solides zystisches und skerodermiformes Basaliom im Bereich des rechten Nasenfluegels (zu mat2)</DataItemContent>

</CommunityDefinedElement>

<LinkSetItem RcStatus="Current">

<LinkSource>inter2</LinkSource><TargetSource>mat2</TargetSource>

</LinkSetItem>

<CommunityDefinedElement><Cuid IdScope="Message">inter3</Cuid>

<ItemTypeRef>interpretation</ItemTypeRef>

<DataItemContent>Die Tumoren sind zwar in toto reseziert, dennoch kann in Hinblick auf das multifokale Tumorwachstum eine sichere Aussage ueber die Vollstaendigkeit der Exzision nicht gemacht  werden. (unspezifisch)</DataItemContent>

</CommunityDefinedElement>

<StructCodedItem RcStatus="Current"><Cuid IdScope="Message">morp1</Cuid><RcNameStruct><RcNameOrigCode ICSI="3G"><Ce>

<Code>80913</Code>

<CodeMeaning>Multifokales oberflaechliches Basalzellkarzinom (zu mat1)</CodeMeaning></Ce></RcNameOrigCode></RcNameStruct>

</StructCodedItem>

<LinkSetItem RcStatus="Current">

<LinkSource>morp1</LinkSource>

<TargetSource>mat1</TargetSource>

</LinkSetItem>

<StructCodedItem RcStatus="Current"><Cuid IdScope="Message">morp2</Cuid><RcNameStruct><RcNameOrigCode ICSI="ICD-O-2"><Ce>

<Code>80903</Code>

<CodeMeaning>Carcinoma basocellulare, o.n.A. (zu mat2)</CodeMeaning></Ce></RcNameOrigCode></RcNameStruct>

</StructCodedItem>

<LinkSetItem RcStatus="Current">

<LinkSource>morp2</LinkSource>

<TargetSource>mat2</TargetSource>

</LinkSetItem>

<StructCodedItem RcStatus="Current"><Cuid IdScope="Message">morp3</Cuid><RcNameStruct><RcNameOrigCode ICSI="ICD-O-3"><Ce>

<Code>80923</Code>

<CodeMeaning>Sklerosierendes Basalzellkarzinom</CodeMeaning></Ce></RcNameOrigCode></RcNameStruct>

</StructCodedItem>

<LinkSetItem RcStatus="Current">

<LinkSource>morp3</LinkSource>

<TargetSource>mat2</TargetSource>

</LinkSetItem>

</Composition>

</Ehcr>

</ProvideEhcr>

Annex B : Stylesheet for displaying the local representation in the "classic" way

<xsl:stylesheet xmlns:xsl="http://www.w3.org/XSL/Transform/1.0"

                             xmlns="http://www.w3.org/TR/xhtml1">

 <xsl:template match="/">

 
<HTML>


<HEAD>



<TITLE>**** Pathology Finding -classical presentation- ****</TITLE>


</HEAD>


<BODY BGCOLOR="#FFFFFF">



<HR WIDTH="100%"/>



<table>



<tr> <td> <Strong>Patient </Strong> </td> <td><xsl:apply-templates select="//PathologyFinding/Patient" /> </td></tr>



<tr> <td> <Strong>No. </Strong> </td> <td><xsl:apply-templates select="//PathologyFinding/No" /> </td></tr>



<tr> <td> <Strong>IncomingDate </Strong> </td> <td><xsl:apply-templates select="//PathologyFinding/IncomingDate" /> </td></tr>



<tr> <td> <Strong>Material </Strong> </td> <td><xsl:apply-templates select="//PathologyFinding/Material" /> </td></tr>



</table>



<HR WIDTH="100%"/>



<table border="1" WIDTH="100%" BGCOLOR="#FFFFCC">




<tr>

                             <th>Microscopic Analysis</th>

                             <th>Rel. Material</th>

                
</tr>




<xsl:apply-templates select="//PathologyFinding/Micro" />



</table>



<table border="1" WIDTH="100%" BGCOLOR="#FFFFCC">




<tr>

                             <th>Macroscopic Analysis</th>

                             <th>Rel. Material</th>

                
</tr>



<xsl:apply-templates select="//PathologyFinding/Macro" />  



</table>



<table border="1" WIDTH="100%" BGCOLOR="#FFFFCC">




<tr>

                             <th>Interpretation</th>

                             <th>Rel. Material</th>

                
</tr>



<xsl:apply-templates select="//PathologyFinding/Interpretation" />  



</table>





<table border="1" WIDTH="100%" BGCOLOR="#FFFFCC">




<tr>

                             <th>Morphology</th>

                             <th>Rel. Material</th>

                
</tr>



<xsl:apply-templates select="//PathologyFinding/Morphology" />  



</table>



 </BODY>


</HTML>

 </xsl:template>

 <xsl:template match="Micro">



 
 <tr>



<td WIdTH="500"> <xsl:apply-templates/> </td>



<td WIdTH="100"> <xsl:apply-templates select="../Material[@Id = current()/@MatId]"/>  </td>




 </tr>

 </xsl:template>  

 <xsl:template match="Macro">



 
 <tr>



<td WIDTH="500"> <xsl:apply-templates/> </td>



<td WIDTH="100"> <xsl:apply-templates select="../Material[@Id = current()/@MatId]"/>  </td>




 </tr>

 </xsl:template>  

 <xsl:template match="Interpretation">




 
 <tr>



<td WIDTH="500"> <xsl:apply-templates/> </td>



<td WIDTH="100"> <xsl:apply-templates select="../Material[@Id = current()/@MatId]"/>  </td>




 </tr>

 </xsl:template>  

 <xsl:template match="Morphology">




 
 <tr>



<td WIDTH="500"> <xsl:apply-templates/> </td>



<td WIDTH="100"> <xsl:apply-templates select="../Material[@Id = current()/@MatId]"/>  </td>




 </tr>

 </xsl:template>

 <xsl:template match="Material">



<DIV> <xsl:apply-templates/> </DIV>

 </xsl:template>

</xsl:stylesheet>
Annex C : Stylesheet for displaying the local representation in the "material"-oriented way

<xsl:stylesheet xmlns:xsl="http://www.w3.org/XSL/Transform/1.0"

                             xmlns="http://www.w3.org/TR/xhtml1">

 <xsl:template match="/">

 
<HTML>


<HEAD>



<TITLE>**** Pathology Finding - material-oriented- ****</TITLE>


</HEAD>


<BODY BGCOLOR="#FFFFFF">


<HR WIDTH="100%"/>


<table>



<tr> <td> <Strong>Patient </Strong> </td> <td><xsl:apply-templates select="//PathologyFinding/Patient" /> </td></tr>



<tr> <td> <Strong>No. </Strong> </td> <td><xsl:apply-templates select="//PathologyFinding/No" /> </td></tr>



<tr> <td> <Strong>IncomingDate </Strong> </td> <td><xsl:apply-templates select="//PathologyFinding/IncomingDate" /> </td></tr>


</table>


<HR WIDTH="100%"/>


<table border="1" WIDTH="100%" BGCOLOR="#FFFFCC">




 <tr>

                             <th>Material</th>

                             <th>Component of Finding</th>

                         </tr>



 
 <tr>



<td>unspecific</td>



<td>



<xsl:apply-templates select="//PathologyFinding/Micro[not(@MatId)]" />



<xsl:apply-templates select="//PathologyFinding/Macro[not(@MatId)]" />  



<xsl:apply-templates select="//PathologyFinding/Interpretation[not(@MatId)]" />  



<xsl:apply-templates select="//PathologyFinding/Morphology[not(@MatId)]" />  



</td>




 </tr>



<xsl:apply-templates select="//PathologyFinding/Material" />  


</table>


 </BODY>


</HTML>

 </xsl:template>

 <xsl:template match="Material">



<tr>


<td><xsl:apply-templates />(<xsl:value-of select="@Id"/>)</td>

   
<td><xsl:apply-templates select="../Micro[@MatId = current()/@Id]" />


<xsl:apply-templates select="../Macro[@MatId = current()/@Id]" />  


<xsl:apply-templates select="../Interpretation[@MatId = current()/@Id]" /> 


<xsl:apply-templates select="../Morphology[@MatId = current()/@Id]" />   </td>



</tr>

 </xsl:template>  

 <xsl:template match="Micro">


<div><em>Microskopic Description : </em>


<xsl:apply-templates /> </div>

 </xsl:template>  

 <xsl:template match="Macro">


<div><em>Macroscopic Description :</em>


<xsl:apply-templates /> </div>

 </xsl:template>  

 <xsl:template match="Interpretation">


<div><em>Interpretation : </em>


<xsl:apply-templates /> </div>

 </xsl:template>  

 <xsl:template match="Morphology">


<div><em>Morphology : </em>


<xsl:apply-templates /> </div>

 </xsl:template>  

</xsl:stylesheet>
5

_1001134230.vsd

