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1 Introduction 

1.1 Issues

The scope of the anatomic pathology includes surgical pathology, biopsies pathology, cytopathology, autopsies, and related techniques (immunohistochemistry, molecular pathology, etc).

Information systems in pathology laboratories gather medical data (text, images, etc) throughout specimen management from specimen reception to report editing. 

The diagnostic process in anatomical pathology (figure 1) differs from that in the clinical laboratory since it relies on image interpretation. It also differs from that in radiology since it is specimen-driven and when digital imaging is performed many types of imaging equipments (gross imaging, microscopic still imaging, whole slide imaging, multispectral imaging, etc) may be involved for a single examination. Moreover, images of the same study may be related to different specimen (parts and/or slides) from one or even different patients (e.g Tissue Micro Array). Finally, slides are always available to acquire more images, if needed. In radiology, the diagnostic process is patient-driven, an examination (study) usually involves a single image acquisition modality and all images of the study are related to one and only one patient.
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	Figure 1: Anatomic pathology workflow


1.2 Overview of Pathology Technical Framework 

The aim is to extend the IHE initiative to pathology laboratories, their information, automation and imaging systems and equipment. This document, the Pathology Technical Framework identifies the workflow, the IHE actors (i.e. functional components, application roles), and shows the transactions between them. This description is organized into functional units called integration profiles that highlight their capacity to address specific clinical needs. It also chooses the appropriate messages of established standards to cover this new domain, and defines their implementation.

The Pathology Technical Framework is organized in two volumes: 

Volume 1 provides a high-level view of the domain, identifying actors and transactions reused from existing profiles described within Radiology Technical Framework, Laboratory Technical Framework and IT Technical Framework. This volume also defines the new profiles, actors and transactions needed to achieve integration in the pathology domain. 

Volume 2 provides a detailed technical description of each transaction and of its messages. 

This document is updated annually, following a period of public review, and maintained regularly through the identification and correction of errata. The latest version of the document is available via the Internet at www.gmsih.fr.

It has been produced with the help of the following organizations: 

GMSIH (Groupement pour la Modernisation du Système d’Information Hospitalier) 

ADICAP (Association pour le Developpement de l’Informatique en Cytologie et Anatomie Pathologique)SEIS (Spanish Health Informatics Society)

SEAP (Spanish Society of Pathology)

SFP (French Society of Pathology)(to be confirmed)

HL7 and its affiliate organizations (HL7 pathology SIG)

IHE organization in each participating country: IHE-France, IHE-Spain,…

IHE-J (IHE Japan) 

Main contributors: 

	Editing 
	Didier ADELH : Samba Technologies

Jean-Christophe CAUVIN: Medasys 

Christel DANIEL LE BOZEC : ADICAP

Bettina FABIANI : AP-HP, ADICAP 

Marcial GARCIA ROJO : IHE-Spain

Dominique HENIN : AP-HP, ADICAP

Jacques KLOSSA : Tribvn

Miguel Anguel LAGUNA LOBATO : SESCAM, Spain François LECERTISSEUR: Technidata 

Damien MAZOYER : Infologic

Takashi OKUNO : Olympus Medical Systems Co., 

Thomas SCHRADER : La Charité – Berlin

Ikuo TOFUKUJI : Takasaki University of Health and Welfare

	Content review
	Yves ALLORY : AP-HP

Frédérique CAPRON : AP-HP, ADICAP

Vincenzo DELLAMEA : Udine univers., Italy

Jean-Marc GUINEBRETIERE :CLCC Huguenin, ADICAP

Natacha PATEY : AP-HP
Brigitte PINEAU : AP-HP

	Language review 
	Xxxx (Technidata)

	Overall review 
	Ernesto MORO. Spanish Society of Pathology (SEAP) 

	Tools & environment editing 
	Eric POISEAU: IHE Europe, Université de Rennes 

	Meetings & document management 
	Christel DANIEL LE BOZEC : AP-HP, ADICAP

	Project management 
	Christel DANIEL LE BOZEC : AP-HP, ADICAP

Karima BOURQUARD : GMSIH 


1.3 Audience 

The intended audience of this document is: 

· Technical staff of vendors participating in the IHE initiative 

· IT departments of healthcare institutions 

· Experts involved in standards development 

· Anyone interested in the technical aspects of integrating healthcare information systems. 

1.4 Comments 

ADICAP, GMSIH, SEIS, SEAP, SFP welcome comments on this document and the IHE initiative. They should be directed to 

Christel DANIEL-LE BOZEC

INSERM U729, 15 rue de l’école de médecine

75006 PARIS 

Email : christel.daniel@spim.jussieu.fr

Comments may also be addressed to the IHE Pathology international mailing list: 

ihe-pathology@listes.univ-rennes1.fr
ihe-f-anapath@listes.univ-rennes1.fr (IHE-pathology France)

2 Integration profiles 

2.1 Scope 

Pathology Technical Framework describes the integration of the pathology department in the healthcare enterprise. The diagnostic process requires tight consultation between different healthcare providers: pathologists and technicians, surgeons, oncologists, clinicians, radiologists, etc. The ultimate goal is a comprehensive digital pathology record for the patient, of which images are a significant part. 

The primary focus will be digital formats for clinical patient management, but digital imaging for research applications may also be addressed as appropriate (dealing with Tissue Micro Arrays (one slide for hundreds of patient) with a link to patient information or dealing with animal experimentation, etc).

Not all sub-specialties will be covered by the current framework. The aim is to progressively include all sub-domains of pathology: surgical pathology, clinical autopsy, cytopathology, etc and all special techniques (gross examination, frozen section, immunohistochemistery (including TMAs), molecular pathology, flow cytometry, special microscopy techniques (confocal laser scanning, multispectral microscopy), etc.

Table 2.1-1: List of specialties

	Value 
	Description 
	Addressed by Pathology TF 2007 – 2008

	SP
	Surgical Pathology

· Surgical specimen

· Biopsies
	Yes

(Use cases 1.1, 1.2, 1.3, 1.4)
(Use cases 2.1, 2.2)

	CP 
	Cytopathology (including fine needle aspiration biopsy – FNAB)
	Yes (Use cases 3.1, 3.2)

	CA
	Clinical Autopsy
	Yes (Use cases 4)

	RP
	Research in Pathology (TMA)
	Partially (Use cases 5)


2.2 Integration Profiles overview

Integration profiles describe real-world scenarios or specific sets of capabilities of integrated systems. An Integration Profile applies to a specified set of actors and for each actor specifies the transactions necessary to support those capabilities. 
2.2.1 Integration Profiles presentation
Integration profiles (IP) in pathology are specific IP defined in the Pathology Technical Frameworks or existing IP from other Technical Frameworks that are usefull in pathology.

Figure 2.2.1 provides a graphical view of the dependencies between Integration Profiles. 

Table 2.2.1 defines the required dependencies between the Integration Profiles in a tabular form. (cf table in RADIO & BIO TF)
Integration Profiles that are specific to pathology and that will be addressed by the 2007-08 cycle are in grey in figure 2.2.1. Existing integration profiles useful in pathology are with (*) in figure 2.2.1 and table 2.2.2.
	
[image: image2]

	Figure 2.2.1: IHE Integration Profiles in pathology. Existing integration profiles useful in pathology are with (*). Pathology Workflow (PWF), in grey, is an IP specific of Pathology that will be addressed by the 2007-08 IHE Pathology cycle.


Table 2.2.2: Integration Profiles (IP) Dependencies
JCC : Vérifier pour le PM
	Integration profile
	Tech. FW

	Depends on
	Dependency Type
	Comments

	Patient Information Reconciliation (PIR)
	ITI, RAD
	
	
	Existing IP useful in pathology

	Pathology Workflow (PWF)
	PAT
	
	
	Cycle 2007-08

	Pathology Department Device Automation (PDA)
	PAT
	
	
	Future cycle (will be adapted from Department Device Automation (PDDA))

	Pathology Post-Processing Workflow (PPWF)
	PAT
	
	
	Future cycle (will be adapted from Post-Processing Workflow (PPWF))

	Pathology Reporting Workflow (PRWF)
	PAT
	
	
	Future cycle (will be adapted from Reporting Workflow (RWF))

	Access to Pathology Information (API)
	PAT
	
	
	Future cycle (adapted from Access to Radiology Information – ARI)

	Specimen Tracking (ST)
	PAT
	
	
	Future cycle

	Charge Posting (CHG*)
	RAD, EYECARE
	
	
	Existing IP useful in pathology



	Key Image Note (KIN*)
	RAD
	
	
	

	Presentation of Grouped Procedures (PGP*)
	RAD
	
	
	

	Consistent Presentation of Images (CPI*)
	RAD
	
	
	

	Evidence Documents (ED*)
	RAD, CARD, EYECARE
	
	
	

	Portable Data for Imaging (PDI*)
	RAD
	
	
	


In general, IT Infrastructure (ITI) profiles (Retrieve Information for Display - RID, Enterprise User Authentication – EUA, Patient Identifier Cross-referencing – PIX, Patient Synchronized Applications - PSA, Consistent Time - CT, Patient Demographics Query - PDQ, Audit Trail and Node Authentication - ATNA, Personnel White Pages - PWP, and Cross-Enterprise Document Sharing - XDS) are useful in pathology for Patient Administration Management (PAM) and other general functionalities.

2.2.2 Pathology Workflow (PWF)

The Pathology Workflow (PWF) Integration Profile is the only one specific Integration Profile addressed by the 2007-2008 cycle of IHE Pathology technical Framework.
The Pathology Workflow Integration Profile establishes the continuity and integrity of basic pathology data acquired for examinations being ordered for an identified inpatient or outpatient. It focuses on the main transactions of: 
a) the ordering aspects of the workflow. The PWF specifies a number of transactions to maintain the consistency of ordering information and specimen management information. 
b) the reporting aspects of the workflow The PWF specifies a number of transactions to create and store final report items and to maintain the consistency of these reports.
and c) the imaging aspects of the workflow. The PWF specifies a number of transactions to create and store images and to maintain the consistency of these images. Worklists for image acquisition is generated and can be queried. This Integration Profile also describes evidence creation.

Some actors and transactions of the Pathology Workflow Integration Profile are reused from existing profiles described within Radiology Technical Framework and Laboratory Technical Framework. 

Table 2.2.2: New Integration Profiles in pathology

	Integration profile (IP) of the Pahology Technical Framework (PAT)
	Adapted from other Technical Framework

	Pathology Workflow (PWF) 
	Adapted from Laboratory Technical Framework (ordering and reporting aspects)

Adapted from Radiology Technical Framework (imaging aspects)


2.3 Actors Description (proposal, will probably change according to volume 2)

Actors are information systems or components of information systems that produce, manage, or act on information associated with operational activities in the enterprise. The following are the actors defined by IHE and referenced throughout the rest of this document (in alphabetic order).

Acquisition Modality – A system that acquires and creates medical images while a patient is present, e.g. a Computed Tomography scanner or Nuclear Medicine camera. A modality may also create other evidence objects such as Grayscale Softcopy Presentation States for the consistent viewing of images or Evidence Documents containing measurements.

Department System Scheduler/Order Filler – A pathology department-based information system that provides functions related to the management of orders received from external systems or through the department system’s user interface. The system receives orders from Order Placer actors, collects or controls the related specimens, accepts or rejects the order, schedules work orders, and sends them to processing room, receives the results of gross study (specimen status and adequacy), controls the status of each specimen, and appropriately manages all state changes of the order. In some cases, the Order Filler will create test orders itself (e.g. a paper order received from a department not connected to an Order Placer, or a paper order was received from a physician external to the organization). In some cases the Order Filler is responsible for collecting and identifying the specimens. An Order Filler may receive orders from various Order Placers.

Enterprise Report Repository – A system that receives reports from the Report Manager and stores them outside of the Pathology Department.
Evidence Creator – A system that creates additional evidence objects such as images, presentation states, Key Image Notes, and/or Evidence Documents and transmits them to an Image Archive. It also makes requests for storage commitment to the Image Manager for the data previously transmitted. 
Image Archive – A system that provides long term storage of evidence objects such as images, presentation states, Key Image Notes and Evidence Documents.

Image Manager – A system that provides functions related to safe storage and management of evidence objects. It supplies availability information for those objects to the Department System Scheduler.

Order Filler: (See Department System Scheduler - DSS) 

Order Placer – A hospital or enterprise-wide system that generates orders for various departments and distributes those orders to the correct department, and appropriately manages all state changes of those orders. In some cases the Order Placer is responsible for collecting and identifying the specimens. Therefore, the transaction between Order Placer and Order Filler may carry specimen related information. There may be several Order placer actors in the same enterprise.

Report Manager – A system that provides functions related to diagnostic report management. This involves the ability to handle content and state changes to diagnostic reports. The Report Manager generates and transmits verified, unsolicited text results to the Enterprise Report Repository. 

2.4 Transaction Descriptions (proposal, will probably change according to volume 2)

Transactions are interactions between actors that transfer the required information through standards-based messages. The following are the transactions defined by IHE and referenced throughout the rest of this document.

PAT1 (from LAB1): Placer Order Management – This transaction contains all the messages required between the Order Placer and the Order Filler for the management of the life cycle of the order. Its main goal is to keep a consistent vision of the order, (content and status), between the two actors. 

PAT2 (from LAB2), in option: Filler Order Management – This transaction contains all the messages required between the Order Filler and the Order Placer for the notification of a new filler order, as well as the creation of the placer order that reflects it. Its main goal is to ensure that each filler order will be represented by a placer order, and will have both a filler order number and a placer order number. 

PAT3 (from RAD-5): Modality Worklist Provided – Based on a query entered at the Acquisition Modality, a modality worklist is generated listing all the items that satisfy the query. This list of Scheduled Procedure Steps with selected demographic information and information about specimen is returned to the Acquisition Modality.

PAT 7: Report Management This transaction carries reports from Report Manager to Enterprise Report Repository. 

PAT 4 (from RAD4, RAD-13): Procedure Scheduled and Update – The Department System Scheduler/Order Filler sends the Image Manager and Report Manager scheduled procedure information or procedure update.

RAD-8, RAD 43, RAD-10 (cf Radiology Technical Framework) 
3 Pathology Workflow (PWF)

3.1 Actors/Transactions

	
[image: image3]

	Figure 3.1-Pathology Workflow (PWF)


JCC : schema récapitulatif des acteurs et transaction obligatoires/acteur
3.2 Process Flow

Process flow is expressed with the following UML sequence diagrams, with time scale from top to bottom. 

These diagrams present a high-level view of the flow: Each transaction is represented by a single arrow with the initial triggering event, but without any detail on the various messages that compose the transaction. For instance, transaction [PAT-1] starts with the placing of an order, but the message flow of this transaction keeps going on until the order is completed, cancelled, or nullified. Individual messages aren’t shown, the detailed message flow of each transaction can be found in volume 2.
3.2.1 Pathology General Workflow without image acquisition

A physician or a surgeon in a care department orders for macroscopic and microscopic examination of specimen collected from the patient. Each Order may contain one or more Requested Procedure possibly reported by different pathologists. It must be possible to add or link rough drawings, photographs (gross imaging) or vocal messages to an order. The Order Placer sends the Order with Requested Procedure(s) and all pertinent information to the Order Filler (PAT1)
.

The specimens may arrive in the pathology department without any order. Sometimes pathologists are also responsible for collecting the specimens. In these cases, the Order Filler sends the Order with Requested Procedure(s) to the Order Placer (PAT2). 

The Order Filler automatically accessions the Requested Procedure(s) (Study Accession Number)
. 

The pathology department staff checks the Order and ensures that all required Parts are available and conform to the Order. Containers are labeled and Specimen (parts) are identified.
 Order and specimen(s) conformance statuses are sent to the Order Placer
 (PAT1, PAT2).

The pathology department staff performs a macroscopic examination of the specimens and processes specimen for tissue banking and/or microscopic examination
.
After slide examination, the pathologist sends a report. The Report Manager sends the Report to the Enterprise Report Repository and provides the Enterprise Report Repository with up-to-date information and statuses of the Report (PAT7).
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	Figure 3.2.1-Pathology General Workflow without acquisition of images


3.2.2 Pathology General Workflow with acquisition of images

Gross imaging and/or microscopic imaging is performed using the Acquisition Modality. The technician queries the Order Filler to retrieve the information about the Specimen (querying thanks to the Box ID = Specimen Accession Number) and the corresponding Requested Procedure (PAT3). While performing images, a new STUDY and a new SERIES are created, stored in the Image Archive (RAD-8, RAD-10) and available for the Image Display.
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	Figure 3.2.2-Pathology General Workflow with acquisition of images


3.2.3 Pathology General Workflow with post processing

Post processing imaging is performed using the Evidence Creator. The technicians queries the Image Manager/Image Archive to retrieve the images (querying thanks to the patient ID, the study ID or the Specimen ID) (RAD14, RAD-16). While performing Evidence Documents, a new STUDY and a new SERIES are created, stored in the Image Archive (RAD-43, RAD-10) and available for the Image Display.

	
[image: image6]

	Figure 3.2.3-Pathology General Workflow with post processing


4 Use cases

4.1 Use case 1: Surgical pathology – Operative specimen
4.1.1 Use case 1.1: Surgical pathology – one specimen per container

· PWF without image acquisition

Patricia Patient visits Sammy Surgeon for removal of a breast tumor. Sammy Surgeon orders the Requested Procedure “Breast surgical specimen - Pathological examination” and sends two parts: “Breast tumorectomy” and “Axillary lymph node” with all pertinent information (see appendix A). A rough drawing and a vocal message are attached to the order.
The Order Filler automatically accessions the Requested Procedure DP0711 (Accession Number). Terri Technician prints labels DP0711-1 for “Breast surgical specimen” and DP0711-2 for the “Axillary lymph node”. The Order Filler sends to the Order Placer the Order and specimen(s) conformance statuses (see example of PAT 1 in Pathology TF volume 2).
The Order Filler sends to the Report Manager the Order and specimen(s) information (see example of PAT 4 in Pathology TF volume 2).
The pathology department staff performs a macroscopic examination of the tumorectomy and processes specimen for frozen section examination. After frozen section examination, the pathologist sends a preliminary report.  The Report Manager sends the report and status to the Enterprise Report Repository (see example of PAT 7 in Pathology TF volume 2).
The day after, the pathologist performs a macroscopic examination of the specimens and processes specimens for tissue banking and/or microscopic examination. Table 4.1.1 depicts the sampling process of the specimen.
Table 4.1.1: Use Case 1.1 - Sampling process (one specimen per container)
	Order (by Sammy Surgeon) : OR-123 (Placer Order Number) for Patricia Patient 0712345
Filler Order Number

Requested Procedure 1 (Filler Order Number): “Breast surgical specimen with axillary lymph node - Frozen sections & pathological examination” : DP0711 (Study Accession Number) 

DP0711-1 : Tumorectomy (Specimen ID)



DP0711-1-1 : Block for frozen sections

DP0711-1-1-a : HE

DP0711-1-1-b : Toluidine blue

DP0711-1-2; DP0711-1-3 : fresh samples

DP0711-1-4; DP0711-1-5 : mirror paraffin blocks

DP0711-1-6 : tumor

DP0711-1-7 : tumor

DP0711-1-8: tumor

DP0711-1-9: tumor


DP0711-1-9-a : HE


DP0711-1-9-b : HE





DP0711-1-9-c : IHC

DP0711-1-10 to DP0711-1-13: margins

DP0711-1-14 to DP0711-1-15: adjacent breast tissue

DP0711-2 : Axillary lymph node (Specimen Accession Number)

                               DP0711-2-1 : Lymph node 1

                               DP0711-2-2 : Lymph node 2


· PWF with image acquisition
· Gross imaging acquisition

The technician queries the Order Filler to retrieve the information about the Specimen (tumorectomy). The querying keys are the Patient ID: 0712345 or the Study ID : DP0711 or the specimen ID : DP0711-1) (see example of PAT3 in Pathology TF volume 2).
Gross imaging of the tumorectomy is performed. A new Study and a new Series are created, stored in the Image Archive (see example of RAD8 and RAD10 in Pathology TF volume 2).
· Microscopic imaging acquisition

The technician queries the Order Filler to retrieve the information about the Specimen (breast tumor tissue section). The querying keys are the Patient ID: 0712345 or the Study ID : DP0711 or the specimen ID : DP0711-1-9-a) (see example of PAT3 in Pathology TF volume 2).
The tissue section on slide is imaged. A new Study and a new Series are created, stored in the Image Archive (see example of RAD8 and RAD10 in Pathology TF volume 2).
4.1.2 Use case 1.2 : Surgical pathology – more than one specimen per container

· PWF without image acquisition

Pauline Patient visits Sammy Surgeon for removal of a breast tumor. Sammy Surgeon orders the Requested Procedure “Breast surgical specimen - Pathological examination” and sends two parts: “Breast tumorectomy” and “Axillary lymph node” with all pertinent information (see appendix A).
The Order Filler automatically accessions the Requested Procedure DP0712 (Accession Number). Terri Technician prints labels DP0712-1 for “Breast surgical specimen” and DP0712-2 for the “Axillary lymph node”. The Order Filler sends to the Order Placer the Order and specimen(s) conformance statuses (see example of PAT 1 in Pathology TF volume 2).
The Order Filler sends to the Report Manager the Order and specimen(s) information (see example of PAT4 in Pathology TF volume 2).
Table 4.1.2 depicts the sampling process of the specimen.

Table 4.1.2: Use Case 1.2 - Sampling process (more than one specimen per container)

	Order (by Sammy Surgeon) : OR-234 (Placer Order Number) for Pauline Patient 0723456
Filler Order Number

Requested Procedure 1 (Filler Order Number): “Breast surgical specimen with axillary lymph node - Frozen sections & pathological examination” : DP0712 (Study Accession Number) 

                           DP0712-1 : Tumorectomy (Specimen ID)


      DP0712-1-1 : tumor
                               DP0712-1-1-a : HE: DP0712-1-1-a*1: tumor level 1, DP0712-1-1-a*2: tumor level 2
                                     DP0712-1-2 to DP0712-1-4 : tumor 

                                     DP0712-1-5 to DP0712-1-6: margins

                                     DP0712-1-7 : adjacent breast tissue

                            DP0712-2 : Axillary lymph node (Specimen Accession Number)

                      DP0712-2-1 : DP0712-2-1*1: Lymph node 1, DP0712-2-1*2: Lymph node 2

                       The 2 lymph nodes are embedded in the same block  in the same cassette 
                                  DP0712-2-1-a : HE: DP0712-2-1-a*1: Lymph node 1, DP0712-2-1-a*1: Lymph node 2


After slide examination, the pathologist sends a report.  The Report Manager sends the report and status to the Enterprise Report Repository (see example of PAT7 in Pathology TF volume 2).
· PWF with image acquisition (microscopic image)
The technician queries the Order Filler to retrieve the information about the Specimen (tumoral tissue on DP0712-1-1-a, level 1). The querying keys are the Patient ID: 0723456 or the Study ID: DP0712 or the container ID: DP0712-1-1-a ot the specimen ID : DP0712-1-1-a*1: tumoral tissue on DP0712-1-1-a, level 1) (see example of PAT3 in Pathology TF volume 2). The tissue section on slide is imaged. A new Study and a new Series are created, stored in the Image Archive (see example of RAD8 and RAD 10 in Pathology TF volume 2).
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	Figure 4.1.2-1: Two tissue items come from the same tissue in block but different levels. Specimen ID (DP0712-1-1-a*1 and DP0712-1-1-a*2) and Container ID (DP0712-1-1-a) are different.


The technician queries the Order Filler to retrieve the information about the Specimen (lymph node 1 with cancer cells). The querying keys are the Patient ID: 0723456 or the Study ID: DP0712 or the container ID: DP0712-2-1-a ot the specimen ID : DP0712-2-1-a*1: Lymph node 1 on slide DP0712-2-1-a) (see example of PAT3 in Pathology TF volume 2).
The tissue section on slide is imaged. A new Study and a new Series are created, stored in the Image Archive (see example of RAD8 and RAD 10 in Pathology TF volume 2).
	
[image: image8]

	Figure 4.1.2-2: Two tissue items come from the same tissue in block but from two different parts. Specimen ID (DP0712-2-1-a*1 and DP0712-2-1-a*2) and Container ID (DP0712-2-1-a) are different.


4.1.3 Use case 1.3: Surgical pathology – two requested procedure per order

· PWF without image acquisition

Perrine Patient visits Sammy Surgeon for removal of a breast tumor. Sammy Surgeon orders two Requested Procedures: “Breast surgical specimen - Pathological examination” (corresponding to two parts: “Breast tumorectomy” and “Axillary lymph node”) and “Naevus - Pathological examination” (corresponding to one part “naevus).
The Order Filler automatically accessions the Requested Procedure “Breast surgical specimen - Pathological examination” DP07131 and the Requested Procedure “Naevus - Pathological examination” DP07132. Terri Technician prints labels DP07131-1 for “Breast surgical specimen”, DP07131-2 for the “Axillary lymph node” and DP07132-1 for the “Naevus”. The Order Filler sends to the Order Placer the Order and specimen(s) conformance statuses (see examples of PAT1 in Pathology TF volume 2).
Table 4.1.3 depicts the sampling process of the specimen.

	Order (by Sammy Surgeon) : OR-345 (Placer Order Number) Perrine Patient 0734567
Filler Order Number

Requested Procedure 1 (Filler Order Number): “Breast surgical specimen with axillary lymph node - Frozen sections & pathological examination” : DP07131 (Study Accession Number) 

DP07131-1 : Tumorectomy (Specimen ID)

                                               DP07131-1-1 : tumor

DP07131-1-2 : tumor


DP07131-1-2-a : HE
DP07131-1-3 to DP07131-1-5: margins

DP07131-2 : Axillary lymph node (Specimen Accession Number)

                               DP07131-2-1 : Lymph node 1

                               DP07131-2-2 : Lymph node 2
Requested Procedure 2 : “Nevus - Pathological examination” : DP07132 (Study Accession Number)

DP07132-1 : nevus


DP07132-1-1

 
DP07132-1-2


4.1.4 Use case 1.4: Surgical pathology – creating an order in the Order Filler
Peter Patient visits Sammy Surgeon for removal of a naevus. Sammy Surgeon sends the naevus to the pathology department without any order.

Terri Technician accessions a new Requested Procedure “Naevus - Pathological examination” DP0714 in the Order Filler. The Order Filler sends to the Order Placer the Order, Requested Procedure and Specimen(s) conformance statuses (see examples of PAT2 in Pathology TF volume 2).
4.2 Use case 2: Surgical pathology – Biopsies
4.2.1 Use case 2.1: Biopsies – one specimen per container

· PWF without image acquisition

Paul Patient visits Suzan Surgeon for xxxx
Suzan Surgeon orders the Requested Procedure “xxx - Pathological examination” and sends two biopsies in two different containers.

The Order Filler automatically accessions the Requested Procedure DP0721 (Accession Number). Terri Technician prints labels DP0721-1 for xxx and DP0721-2 for xxx . The Order Filler sends to the Order Placer the Order and specimen(s) conformance statuses (see example of PAT 1 in Pathology TF volume 2).
The Order Filler sends to the Report Manager the Order and specimen(s) information (see example of PAT 4 in Pathology TF volume 2).
xxx sends a preliminary report. The Report Manager sends the report and status to the Enterprise Report Repository (see example of PAT 7 in Pathology TF volume 2).
Terri Technician processes the biopsies for microscopic examination. Table 4.2.1 depicts the sampling process of the specimen.

Table 4.2.1: Use Case 2.1 - Sampling process (one specimen per container)

	Order (by Suzan Surgeon) : OR-543 (Placer Order Number) for Paul Patient 0754321
Xxxxxxx


· PWF with image acquisition (microscopic image)
Terri Technician queries the Order Filler to retrieve the information about the Specimen (biopsy of xxx). The querying keys are the Patient ID: 0754321 or the Study ID: DP0721 or the specimen ID : DP0721-xxxx) (see example of PAT3 in Pathology TF volume 2).
The tissue section on slide is imaged. A new Study and a new Series are created, stored in the Image Archive (see example of RAD8 and RAD10 in Pathology TF volume 2).
4.2.2 Use case 2.2 : Biospsies – more than one specimen per container

4.3 Use case 3 : Cytology

4.3.1 Use case 3.1: Cytology – one specimen per container

4.3.2 Use case 3.2 : Cytology – more than one specimen per container
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	Several tissue items from different parts on the same slide


4.4 Use case 4 : Autopsy
4.5 Use case 5 : Tissue Micro Array (more than one specimen from more than one patient per container)
Slides created from TMA block have small fragments of many different tissues coming from different patients all of which may be processed at the same time, under the same conditions by a desired technique.  These are typically utilized in research.
The Specimen (spot) ID must be different from the Container (TMA Slide) ID.

If the TMA slide is imaged, a single image must be created for each spot. A complete view of the TMA slide is created only as an “index” low resolution image
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	TMA : Tissue items (spot) on the TMA slide come from different tissue items (core) in TMA blocks (from different donor blocks, different parts and different patients)


5 Appendix 

5.1 Appendix A: Orders, requested procedures, Procedure steps

There are multiple information systems involved in the fulfillment of the orders directed to the Department of Pathology (and sent to the  Pathology Information System (PIS))

The order for the pathological examination is communicated between the Order Placer (of the Order Entry system) and the Order Filler (of the PIS). In the pathology department environment, the Order Filler also identifies the set of procedures and sub-procedures (procedure steps) that have to be performed in the process of fulfilling the order. 

Each Order is identified by an Order ID. Information related to the order are: order identification (Order ID), order date & time, identification of the ordering physician and the ordering care department (including call back telephone number), patient identification (PID, name, visit number …), identification of the care unit of the patient (if different from the ordering care department), priority of the order, (date & time when the results are expected to be available), etc. Information related to the specimen is described in Appendix B.

Each order may contain one or more Requested Procedure possibly reported by different pathologists. A Requested Procedure is a unit of work resulting in one report with associated codified, billable acts. Each Requested Procedure is identified by a Requested Procedure ID (Study Accession Number). 

For each Requested Procedure, the basic or special techniques involved in the processing of the corresponding specimen(s) may require different devices (automatons, image acquisition modality, etc). 

Each Requested Procedure may contain one or more Procedure Steps. A Procedure Step is the smallest unit of work in the workflow that is scheduled (work to do) and/or performed (work done) by a person or a machine (automaton, image acquisition modality, etc) on an object (specimen, tissue sample, tissue section, etc) 

5.2 Appendix B: Specimen model
This section comes from joint efforts from DICOM WG26, HL7 Pathology SIG and IHE Pathology.

5.2.1 Definitions

 “Specimen” is the role played by any discrete physical object that is the subject of pathology examination.  This includes objects at all levels of processing, including fresh tissue, dissected organs, tissue embedded in paraffin, and sections made from embedded tissue. This extends the common definition of a specimen beyond the object itself received for examination (e.g., from surgery).
“Container” is the object that holds the specimen and carries its identifier. This includes boxes, buckets, cassettes, vials, and slides.
“Collection” is an action taken to initially obtain a physical object from a patient (or an environmental location) for pathology examination. This includes surgical excision, scrape, fluid aspiration, biopsy, explantation, etc. 
In typical anatomic pathology practice, and in Laboratory Information Systems, there are conventionally three identified levels of specimen preparation – part, block, and slide. These terms are actually conflations of the concepts specimen and container. Not all processing can be described by only these three levels. 

A part is the uniquely identified tissue or material collected from the patient and delivered to the pathology department for examination. A box is a container for a part, and conveys the part unique identifier. Examples of parts would include a lung resection, colon biopsy at 20 cm, colon biopsy at 30 cm, peripheral blood sample, cervical cells obtained via scraping or brush, etc.
A block is a uniquely identified container, typically a cassette, containing one or more tissue dice.  A dice is a sampling of a part. The tissue dice may optionally be separately identified, although most LIS do not presently have this capability.

A slide is a uniquely identified container, typically a glass microscope slide, containing tissue or other material.  
Common slide preparations include “Tissue sections” (created from Tissue Dice(s) embedded in blocks), “Touch preps” (prepared by placing a slide into contact with unprocessed tissue) , “Dispersions” (thin layer of cells created from a suspension), etc
.

“Sampling process” is an action taken to initially obtain a specimen from a parent specimen (e.g. a tissue item from a part, a tissue section from a block, a dispersion from a part, etc)
“Processing” is an action taken on a specimen to prepare it for pathology examination. This includes dissection, chemical processing such as fixation, embedding, and staining.A specimen, when examined, is typically in or on a container and has been subject to zero or more processing steps.  A  specimen may at different times be subject to different staining or restaining processes.
The proposed DICOM Specimen Module includes attributes that facilitate the use of these conventional terms.

“Tissue Microarray” (TMA) is a composite specimen which is typically created by taking a small core of tissue from many different tissue blocks (donor blocks) from different patients and re-embedding them in a new block in an organized manner.  Slides created from this TMA block thus have small fragments of many different tissues all of which may be processed at the same time, under the same conditions by a desired technique.  These are typically utilized in research.

5.2.2 Specimen identification
When an imaging procedure is performed on a specimen (part, tissue samples, tissue section, dispersion, etc), this object is on or inside or comes from a container (block, cryomold, slide, etc) identified by the Pathology Information System. 

By convention, a specimen in DICOM is identified by the identifier of the container in or on which the physical object is at the time of the imaging procedure (figure 5.2.2).

When the specimen is a part, the specimen identification requires the box identifier. 

When the specimen is a tissue section, the specimen identification requires the slide identifier, and optionally the box identifier(s) of the corresponding part(s), and the cassette identifier of the corresponding block(s). 

When the specimen is dispersion, the specimen identification requires the slide identifier and optionally the box identifier(s) of the corresponding part(s).
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	Figure 5.2.2 : In most cases, Specimen ID and container ID are the same


In some case (figures 4.1.2-1, 4.1.2-2, 4.4, 4.5), a specimen identifier different from the container identifier is required.
5.2.3 Specimen model
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5.3 Appendix C: Studies, series

In pathology, the image folder (STUDY) is defined at the level of the Requested Procedure (Study accession number). 

For each Requested Procedure, images acquisition may require different modalities (for gross imaging, microscopic images, etc). When an image is acquire from an object (specimen, tissue sample (block), slide, etc) by a new acquisition modality a new SERIES is created.

5.4 Appendix D: Report

Observation results progress through different steps of validation: 

A non-validated result is acquired from some device (flow cytometry, automated image analysis), without any human acceptance. 

A technically validated result has been accepted by the laboratory technician or cytotechnician who ensures that this result has been obtained through the correct procedures, taking into account quality control results, together with other criteria. 

A pathologist validated result has been accepted and interpreted by a pathologist. Pathologist validation includes interpretation of the non-validated results or technically-validated results, if available, and morphological and ancillary techniques results. The pathologist considers the consistency of the gross and microscopic findings, with the special techniques, and the available clinical and therapy information. 

In pathology, reports are delivered only after pathologist validation. 

Since 1993, Association of Directors of Anatomic and Surgical Pathology publishes recommendations for the reporting in many different fields [I]. A generic model of structured report can be derived from these templates. In complement, studies about quality assessment of reports provide lists of mandatory items and stress the positive role of checklists to enhance the reporting process [2,3]. 

The different parts of the pathology report are presented (see CEN TC 251 WI 130.1.1:2003):

A histology report may be divided into sections describing the: macroscopic appearance, microscopic features and the conclusion of the service provider based on these findings. Each of these sections may consist of free-text, measurements (e.g. size, weight etc.) and code values representing the findings.

Different healthcare parties may be responsible for different parts of a report. Furthermore, overall responsibility for reviewing and signing-off the reports may rest with yet another supervisory healthcare party.

NOTE: The various parts may also be considered as sub-investigations.

According to “evidence-based pathology”, only features that are reproducible and relevant – with a demonstrated diagnostic or prognostic signification – should be reported in description and corresponding evidence available”[4,5]. A crucial issue is to identify a technical solution to handle templates of structured reports including findings and their evidences.

It must be possible to link each observation or finding to the specimen source (part(s) (Box ID) for macroscopic findings, tissue item (Slide ID) for microscopic findings)). Moreover it must be possible to link each observation or finding to the image(s) or region of interest of image(s) acquired from the specimen source.

Complex diagnostic structured reports include numeric quantitative measurement, images or graphs, image annotation and links between image (and/or evidence) information and textual information. These complex structured reports will be described in future extension of the Technical Framework. The post-processing and evidence creation are described in other integration profiles.
5.5 Appendix F: Relationship to Standards and Real World architectures

5.5.1 Relationship to Standards

The IHE Technical Framework identifies functional components of a distributed healthcare environment (referred to as IHE Actors), solely from the point of view of their interactions in the healthcare enterprise. It defines a coordinated set of transactions based on the HL7 and DICOM standards and other standards if required and promotes the implementation of the standards as they are developed, including interoperability testing and demonstration.  

In Pathology, SNOMED is a de facto terminology standard. In Europe, Technical Committee CEN/TC 251 is dealing with “Health informatics”.

In some cases, IHE recommends selection of specific options supported by these standards; however, IHE does not introduce technical choices that contradict conformance to these standards. If errors in or extensions to existing standards are identified, IHE’s policy is to report them to the appropriate standards bodies for resolution within their conformance and standards evolution strategy.

In the pathology domain, two specific working groups have been recently created within DICOM and HL7.

· DICOM WG26

The group will be responsible for formulating components of the DICOM standard that relate to imaging for Pathology.

Some pathology-related image formats do not as yet have applicable DICOM Information Object Definitions. Examples include whole-slide images (WSI), high-order multispectral images, flow cytometry, electron microscopy. 

· HL7 Pathology Special Interest Group

The group will achieve a complementary effort, focusing on the "orders and observations" aspects of the pathology workflow

HL7 Pathology Special Interest Group international mailing list: pathology@lists.hl7.org
· SNOMED Standard Board

This group is integrated with internal staff from SNOMED International and external collaborators. They work in the definition of new terms and relationships between accepted terms. There is a need to define the best way to integrate SNOMED Clinical Terms in Pathology Information Systems (SNOMED Pathology subset), and how to exchange information with other clinical departments and other institutions, using a common terminology.

· CEN TC 251

The document TC 251 Work Item 130.( Health informatics — Service request and report messages), prepared under mandate M/255 given by the European Commission and the European Free Trade Association, has been prepared by Technical Committee CEN/TC 251 “Health informatics”, and has replaced the previous standards ENV 1613 (Medical informatics - Messages for exchange of laboratory information)., ENV 12538 (Medical informatics - Referral and discharge messages), and ENV 12539 (Medical informatics - Request and report messages for medical service departments). The scope of the messages specified by this EN comprises healthcare service requests and reports related to investigations carried out by healthcare service providers on subjects of care. They cover electronic information exchange between computer systems used by healthcare parties requesting the services of, healthcare service providers.

Typical use cases are available by CEN TC251 in prEN 14720-1:2003 (Health informatics — Service request and report messages — Part 1: Basic services including referral and discharge, TC 251 WI 130.1.1:2003 – E. See: http://www.centc251.org/):

· Service to be performed on specimens supplied by the requester

· Services that require scheduling prior to the receipt of the sample collected by the requester (frozen sections, renal biopsy)

· Services performed on samples collected by the service provider (fine needle aspiration)

· Services in which the subject of care is examined by the service provider

· Services involving evaluation of an existing sample or study product (second opinion)

· Modification of an existing request following any of the above scenarios (additional investigations or revised clinical information)

· Cancellation of an existing request following any of the above scenarios

Scheduling: See section B.2.3 Services that require scheduling prior to the receipt of the sample collected by the requester in CEN TC-251 WI 130  Part 1 (examples: frozen section and renal biopsy).

· Harmonization

It is important the five  parallel efforts - IHE-pathology initiative, DICOM WG 26 and Pathology Special Interest Group being formed for HL7, SNOMED Standard Board, and CEN CT 251 - aligned, yet distinct, each with its own purpose and organizational context.

Clearly there will be overlap in defining the information model for specimens, in standardizing reports including quantitative measurements and assessments made with reference to images, etc.

Information model for specimens and templates for structured reports should be established in common across both standards.  

HL7-DICOM interoperation in pathology will be addressed in a HL7-DICOM joint working group (HL7 Pathology SIG / DICOM WG26) defining clauses for harmonization of standards.  

5.5.2 Relationship to Real-world architectures 

The IHE actors and transactions are abstractions of the real-world healthcare information system environment. While some of the transactions are traditionally performed by specific product categories (e.g. Electronic Patient Record, Pathology Information System (PIS), automatons, imaging acquisition modalities and other pre and post-analytic process equipment), the IHE Pathology Technical Framework intentionally avoids associating functions or actors with such product categories. For each actor, the IHE Pathology Technical Framework defines only those functions associated with integrating information systems. The IHE definition of an actor should therefore not be taken as the complete definition of any product that might implement it, nor should the framework itself be taken to comprehensively describe the architecture of a healthcare information system.

5.6 Appendix G

5.6.1 Copyright permissions 

Health Level Seven Inc. has granted to the IHE to reproduce tables from the HL7 standard. The HL7 tables in this document are copyrighted by Health Level Seven Inc. All rights reserved. 

IHE grants permission to Health Level Seven Inc. and its affiliate organizations to reproduce either parts of this document or the document in its entirety. 

The National Electrical Manufacturers Association (NEMA) has granted permission to the IHE to incorporate portions of the DICOM standard.

5.6.2 IHE Technical Framework Development and Maintenance Process 

The IHE Technical Framework is being continuously extended and maintained by the IHE Technical Committee. The Development and Maintenance Process of the Framework follows a number of principles to ensure stability of the specification both vendors and users may rely upon in specifying, developing and acquiring IHE compatible products. These principles are based in those defined in the Radiology Technical Framework version 6.0, 2005, chapter 1.10 IHE Technical Framework development and Maintenance Process.

· What

New developments. Extensions to the Technical Framework include:

1. Newly developed Integration Profiles, including introduction of new Actors and Transactions (e.g charge posting, grouped examinatiox²ns,…).

2. Addition of actors to existing Integration profiles. These may be either Actors previously defined in the Framework, or new ones not yet defined in this profile. Transactions employed by these actors may be designated as required or optional. No new required transactions are added for actors that have been previously defined for participation in an Integration Profile.

3. Addition of optional transactions to existing Integration Profiles.

4. Addition of new options to transactions already defined in existing Integration Profiles. Maintenance. Clarifications to the Technical Framework are changes to the text of the Technical Framework that make it easier to understand, but do not introduce any technical changes

Maintenance. Corrections to the Technical Framework are changes that correct technical issues causing non interoperability of implementations. Such changes shall not introduce changes in functionality of a stable Integration Profile.

· When 

The  Pathology IHE Technical Framework is developed and published yearly in a course of the three-step process:

1. Technical Framework version for “Public Comment”. After new functionality to be developed in a given year is identified by the IHE Strategic and Planning Committees, the Technical Committee develops sets of extensions, clarifications and corrections to the framework that are used to form a new version of the document. It includes the stable Integration Profiles of the previous version. This new version, with highlighted changes from the preceding stable version of the IHE Technical Framework from the previous year is issued for Public Comment. The numeric designation of this version of the framework stays constant during the current development cycle.

2. Technical Framework version for “Trial Implementation”. Once the Public Comment phase is completed and the Technical Committee has addressed the comments received, an updated version of the Technical Framework is published for “Trial Implementation”. It states that this Technical Framework contains a number of extensions and corrections that have been introduced in the current yearly cycle. It also contains the stable parts of the Technical Framework from the preceding cycle as well as a number of clarifications. It is this version of the Technical Framework that is used by vendors in developing their trial implementation software for the annual Connect-a-thon.

3. Technical Framework version “Final Text”. After publication of the Framework for “Trial Implementation”, the Technical Committee regularly considers correction requests from vendors that reflect experience of trial implementations as well as results of tests during yearly Connect-a-thon. After consideration and incorporation (as appropriate) of these additional corrections, the Technical Framework version is published as “Final Text”. Overall and Language review boards will make a final review of the document.

· Who

After new functionality to be developed in a given year is identified by the IHE Strategic and Planning Committees, the Technical Committee develops sets of extensions, clarifications and corrections to the framework that are used to form a new version of the document. 

A Submitted Change Proposal results from issues raised by users, vendors or Technical Committee members, e.g. from experiences with Trial Implementation or Final Text Integration Profiles or at a Connect-a-thon. The resulting Change Proposal document should explicitly state:

· the parts of the Technical Framework requested to be changed,

· a problem description,

· a rationale why the change is considered necessary,

· and a solution or approach to the problem.

The Technical Committee regularly considers Change Proposals which are then either accepted or rejected.

A Rejected Change Proposal is published with a rationale from the Technical Committee explaining why the change is not appropriate.

An Accepted Change Proposal is assigned to a member of the Technical Committee as a work item for further investigation with the goal to produce adequate clarifications or corrections. The resulting text will again be reviewed by the Technical Committee before being approved.

The “Document management” responsible will post the Technical Framework versions and coordinate all this process. 

5.7 APPENDIX H : Conventions 

IHE Pathology Technical Framework adopts without any change, the conventions defined in IHE radiology Technical Framework Rev. 6.0. 

This document has adopted the following conventions for representing the framework concepts and specifying how the standards upon which the IHE Technical Framework is based should be applied.

5.7.1 Actor and Transaction Diagrams and Tables

Each integration profile is a representation of a real-world capability that is supported by a set of actors that interact through transactions. Actors are information systems or components of information systems that produce, manage, or act on categories of information required by operational activities in the enterprise. Transactions are interactions between actors that transfer the required information through standards-based messages.

In some cases, a profile is dependent on a pre-requisite profile in order to function properly and be useful. 

5.7.2 Process Flow Diagrams 

The descriptions of Integration Profiles that follow include Process Flow Diagrams that illustrate how the profile functions as a sequence of transactions between relevant actors. 

These diagrams are intended to provide a “big picture” so the transactions can be seen in the context of the overall workflow. Certain transactions and activities not defined in detail by IHE are shown in these diagrams in italics to provide additional context on where the relevant IHE transactions fit into the broader scheme of healthcare information systems. 

These diagrams are not intended to present the only possible scenario. Often other actor groupings are possible, and complementary transactions from other profiles may be interspersed. 

In some cases the sequence of transactions may be flexible. Where this is the case there will generally be a note pointing out the possibility of variations. 

5.7.3 Technical Framework Referencing 

When references are made to a section within the same Technical Framework volume, a section number is used by itself. When references are made to other volumes or to a Technical Framework in another domain, the following format is used: 

<domain designator> TF-<volume number>: <section number>, where  <domain designator> is a short designator for the IHE domain (ITI = IT Infrastructure, RAD = Radiology, CARD = Cardiology, LAB = Laboratory, EYECARE = Eye Care, PAT = Pathology) 

<volume number> is the applicable volume within the given Technical Framework (e.g., 1, 2, 3), and  <section number> is the applicable section number. 

For example: ITI TF-1: 3.1 refers to section 3.1 in volume 1 of the IHE IT Infrastructure Technical Framework, RAD TF-3: 4.33 refers to section 4.33 in volume 3 of the IHE Radiology Technical Framework. 

5.7.4 Transaction Referencing 

When references are made to a Transaction, the following format is used: 

<domain designator>-<transaction number>, where  <domain designator> is a short designator for the IHE domain (ITI = IT Infrastructure, RAD = Radiology, CARD = Cardiology, LAB = Laboratory, EYECARE = Eye Care, PAT = Pathology) 

<transaction number> is the applicable transaction number as specified in the Technical Framework for that domain. 

Transactions may also be referenced by name, but only after that transaction name has been identified with its domain and transaction number within that section of the document. 

6 Glossary
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Access to Pathology Workflow (API)
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Consistant Presentation of Images (CPI*)
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Pathology Device Automation (PDAWF)


Track status, notify specimen processing related steps











Pathology ReportingWorkflow (PRWF)


Track status, notify acquisition related steps








Pathology Post-processingWorkflow (PPPWF)


Manage worklists, track status, notify image processing and CAD steps





Pathology Imaging Workflow (PIWF)


Track status, notify image acquisition related steps








Pathology Workflow (PWF)


Order, track status of order
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Patient Information Reconcilia-tion (PIR*)








Reconcile worklists status and data objects for unknown patients and demographics changes
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PAT-4 : Procedure Scheduled and Update 





RAD-8: Modality Image stored


RAD-10: Storage Commitment
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� Short designator for the IHE domain (ITI = IT Infrastructure, RAD = Radiology, CARD = Cardiology, LAB = Laboratory, EYECARE = Eye Care, PAT = Pathology)


� See appendix A


� The pathology department can modify the breakdown of the order in Requested Procedures.


� This intrinsic pathology department Specimen ID (Specimen Accession Number) is linked to the corresponding (clinical) Specimen ID that is stored by the Order Filler.


� Specimen and Order conformance statuses require a controlled vocabulary (Appendix B) 


� (see appendix B for Specimen identification and description issues).
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