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1 Executive Summary:

1.1 Service Description and Purpose
Medical imaging, often equated with Radiology, is used for a variety of reasons including early detection of critical illness; accurate detection, identification and treatment of disease; and development of risk factor management plans. 

Medical imaging helps the physician with early detection of critical illnesses at their most curable stage - and, in many cases, when they are least costly to treat. It has improved disease screening and diagnosis for a range of acute and chronic conditions, many of which would otherwise go unseen until they reach a much more severe and often life-threatening stage. 

Medical imaging has dramatically reduced the physician’s reliance on exploratory surgery by allowing them to more accurately identify and treat diseases. By reducing the need for invasive procedures and allowing physicians to look inside the body to detect disease, imaging improves treatment of many conditions.

It provides information that is critical for making differential diagnoses, and for assessing the exact location and extent of disease in order to tailor treatment appropriately, thus allowing the physician to make or alter therapeutic treatment decisions. 

Results from imaging scans can help physicians design lifelong risk factor management plans with their patients. Over time, this technology can provide valuable assessments of how effective these therapeutic measures are by allowing physicians to track disease progression and regression. 

Although advanced medical imaging has improved diagnosis and treatment for many acute and chronic conditions, cancer treatment is certainly one of the clinical areas that has benefited most from these technologies. Ultrasound and MRI, along with PET and SPECT, which can both be used in combination with CT, have paved the way for minimally invasive biopsies and surgeries, and targeted radiation therapy.

These technologies not only provide more complete tumor assessments, including more accurate staging to guide initial treatment decisions, but they also help physicians determine how well certain therapies are working, and provide more accurate, less invasive monitoring for disease recurrence. PET/CT, one of the newest technologies, illustrates how medical imaging has fundamentally improved oncologic care. While CT reveals anatomical features, PET provides insight into metabolic functioning including changes occurring in the earliest stages of malignancy. PET and combination PET/CT can be used not only to diagnose and stage cancer, but also to uncover metastatic disease and monitor response to therapy. 

Medical imaging can help determine gross tumor volume and characterize different areas of the tumor—information that makes targeted radiation therapy possible. By detecting a tumor’s response to radiation or chemotherapy within 3 to 4 weeks post-treatment, it is possible to more quickly modify therapy regimens and increase treatment effectiveness. 

1.2 Scope

The Image Management Service will provide the core specification for image management from both the clinical and research perspectives regardless of the nature of image involved in the transaction. 

Functionally, the Imaging Management Service will include features to support:
· Providing the conceptual functional profiles for:

·  image ordering, 
· Retrieval & Storing
· annotation and reporting.
It comprises a number of business focused interfaces enabling the management of image studies, the integration with various workflows, and the support of growing number of consumers utilizing imaging data. Where deployment context considerations have surfaced they are pointed out at this conceptual level and enumerated in conformance statements as deemed necessary.
1.3 Out of Scope

Imaging Management in the caEHR will be used primarily for communication between humans. The intent of the services is to provide information concerning radiological studies (note: the Life Cycle or manipulation of the images is considered out of scope).  This service is not intended to facilitate updates to imaging records. This information should be updated via services provided to manage those observations. H&P notes summarize the results of the information in those systems.

1.4 The reason why the service is necessary
Healthcare is one of the last vestiges of the paper-driven era, but is now being transformed to bring healthcare delivery into the information age. Healthcare has become a system of data silos that operate independently of one another. Business divisions adopted technology at different speeds and for different reasons. The typical healthcare organization is comprised of scores of systems that are each responsible for a specific function. For example, patients are registered and discharged with the ADT system, a patient’s images are captured and archived with the PACS system, but the ADT system and PACS system do not share information about a common patient. Healthcare systems are incapable of communicating with one another which leads to fragmented care and services, wasted money and resources, and customer dissatisfaction. The healthcare transformation effort requires interoperability between systems, both within and among healthcare organizations, enabling data silos a means of communication. Interoperability provides system users with the information they need when they need it, providing a holistic view of the patient and allowing the physician to make better decisions. The introduction and use of healthcare standards such as HL7 (Health Level 7) and DICOM (Digital Imaging and Communications in Medicine) increase the effectiveness and efficiency of healthcare delivery by providing a means to share information and improve work flow.

The Imaging Management Service offers a single coherent architectural component that provides the integration semantics around the ordering, annotation and reporting needs. 
These integration semantics provide the foundation for both simple and complex compositions with other software components, whether provided by the NCI or by other vendors, without explicit regard for how the service may ultimately be implemented or deployed. These integration semantics are developed using the principles of Service Oriented Architecture as adopted by the NCI. As specified in the NCI Enterprise Conformance and Compliance Framework, (http://gforge.nci.nih.gov/svnroot/candc/trunk/documents/mapping/caBIG%20Enterprise%20Conformance%20and%20Compliance%20Framework%20Roadmap_20090505.doc)these semantics may be realized in a number of implementations that should conform to the conformance statements in this and related specifications. 

This image management Specification provides the NCI with the architectural and technological underpinnings for providing interested parties with a single authoritative means by which other systems may share information regarding Image Management. 
2 Business Storyboards

2.1 Actors

	Actor
	Role
	Notes

	Primary Physician
	Image Order
	The person or system that orders the study

	<TBD>
	Order Manager
	The person or system that manages the order fulfillment process

	<TBD>
	Order Promiser
	The system that produces the study through taking the images, requesting the persistence of the images and requesting the radiological assessment of the study.

	Mrs. S.
	Study Subject (BAM)
	The subject of the study

	Mammography Senographe System
	Image Taker
	The system that produces the images as part of the study

	<TBD>
	Assessment Requester
	The system or person that is requested to assess the study

	Radiologist
	 Study Assessor
	The radiologist that provides the assessment of the study in the form of a radiological report

	DICOM Workstation
	Image Reporter
	The system that can provide response to queries for radiological studies

	RIS
	Document Manager
	The system that can store the radiological reports (note: not necessarily the images)

	PACS
	Image Storer
	The system that can persist the images

	Dr Jones
	Surgeon
	Physician responsible for surgical consultation

	DICOM Workstation
	Image Requester
	The system or person requesting a radiological study of a patient


2.2 General Collaborative Example

Figure 1 is taken from the I-SPY 2 project (http://gforge.nci.nih.gov/projects/spy-ii) and demonstrates potential collaboration between parties in the management of Images. This diagram is included here to show an example of the larger framework in which the following storyboards would be valid. There is no explicit relationship made between this diagram and the storyboards as both an authoritative Collaborative Imaging Services and specific implementations are beyond the scope of this Service Specification. 
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Figure 1:  Example of Imaging Management in the context of enrolling in the I-SPY 2 adaptive clinical trial.
2.3 Storyboard 
2.3.1 Scenario

Mrs. S., a 47 year old woman, was referred for a surgical consultation to Dr. Jones, a breast surgeon for evaluation of an abnormal mammogram found through routine screening by her Primary Care Physician (PCP).  The PCP referral, history and physical and the patient’s medical history are faxed to Dr. Jones. The office of Dr. Jones calls Mrs. S. to schedule an appointment and direct her to the practice’s website to download and complete “new patient” forms:  Patient Information Sheet, Medical History, a list of current medications and Privacy Practices/HIPAA form.  Mrs. S. is instructed to complete the forms and bring them with her to her appointment. [Download forms, complete by hand and bring to office]. Upon arriving, Mrs. S is registered and submits her completed patient forms.  Mrs.S. had a mammogram and ultrasound performed at an outside institution and brings a CD with the images and copies of the reports.  According to the imaging reports, a mass was noted in her left breast. Dr. Jones conducts a history and physical and also notes a mass in her left axilla. At the time of her visit, Dr. Jones determines he would like to do a core biopsy of her breast mass and axillary lymph node.  A core biopsy procedure consent form is completed, printed and signed by Mrs. S.  A consent for participation in the CCPT biospecimen repository is offered and signed.  [Interface with biospecimen repository database] Mrs. S.’s mother was diagnosed with breast cancer at the age of 51.  Because of the positive family history, Mrs. S. is also referred for a genetic work up.

Alternate flow points – 

· Mrs. S. Image Study is available via remote imaging services that will be used by her Physician
· Mrs. S. primary physician is the orders the initial of the study
· The image study is produced with an Mammography Senographe system
· A Radiologist provides an assessment of the study

· The Radiologist reviews the images via a DICOM Workstation

· The images are stored in a Picture Archiving and Communication System (PACS)
· The Reports are stored in Radiology Information System (RIS)

3 Structure of the Service 

3.1 Organization

This service is concerned with the retrieval of information associated to a subject of a study.  In addition to the retrieval, the ability to capture images and reports assessing the study is delineated.  How these features are achieved is outside the scope of this conceptual specification.
The Image management service is partitioned into five functional profiles:
1. Image Query Management:  Profile for supporting the functionality of retrieving Studies, Series, Images and Reports for the targeted Subject.
2. Image Authoring Management: Profile the supporting functionality for creating and managing Studies, Series, Reports and Images for a Subject.  This allows for the persistence of the necessary information.
3. Image Assessment: Profile to support the request that a specific study be evaluated by the appropriate authority.

4. Image Authoring Report Management: Profile for creating and associating a report assessment of a study with the study.
5. Image Fulfillment Management: Profile managing the Fulfillment of requesting a image study and report assessment
3.2 Assumptions and Dependencies

The Image service supports business processes involved in managing the interactions that occur when image studies are requested, preformed, assessed and queried.  Because the service focuses on functionality required to manage the image lifecycle, it is dependent on services within the caEHR that support specific processes and content domains. These include:
· Person Identification Services for resolving patient identifiers across multiple enterprise services

· Orders and Observation order management profile to handle the request for an Imaging Study;

· Orders and Observation fulfillment management choreography specification to support the behaviors required to manage the interaction between the Order Management process and Imaging Fulfillment management;

· Services that manage Authentication, Authorization, Consent, Policy, etc, provide the context that the Imaging service operates within.

Systems that are outside the EHR that may be required or impact imaging services include:
· Digital Imaging and Communication in Medicine (DICOM) enabled systems for handling, storing, printing, and transmitting information in medical imaging. DICOM enables the integration of scanners, servers, workstations, printers, and network hardware from multiple manufacturers into a picture archiving and communication system (PACS).
· Picture Achieving Communications Systems (PACS) for the storing digital images. Electronic images and reports are transmitted digitally through PACS.  the imaging modalities such as CT and MRI, a secured network for the PACS support the transmission of patient information, workstations for interpreting and reviewing images, and long and short term archives for the storage and retrieval of images and reports.  PACSs handle images from various medical imaging instruments, including ultrasound (US), magnetic resonance (MR), positron emission tomography (PET), computed tomography (CT), endoscopy (ENDO), mammograms (MG), digital radiography (DR) and computed radiography (CR)
· Radiology Information Systems (RIS) for managing annotations and radiological reports. It supports access to computerized database used by radiology departments to store, manipulate and distribute patient radiological data and imagery. The system generally consists of patient tracking and scheduling, result reporting and image tracking capabilities. RIS complements HIS (Hospital Information Systems) and are critical to efficient workflow to radiology practices.
3.2.1 Security

The various manifestations of the Image Management Service will require different security contexts. Two aspects of the Image Management Service, the functional profiles and the nature of the information passed, give flexibility with regard to how it is deployed within a given set of security parameters. The Functional Profiles align well with different security levels. For example, the Image Query Management is a read-only set of capabilities, while the Image Authoring Management allows for writes and state change to the data.

3.3 Implementation Considerations

4 Detailed Functional Model for each Operation 
Potential Source:  

· Architectural Documents/Diagrams

· Business Case Document

· Analysis Model

· Other Conceptual Models

· Information Model

· Use Case Model

· Standards Documents

· Conformance Statements

· Consider client, maintenance, and management interfaces when conducting this analysis

· Note that each “capability” may result in one or more individual operations in the technical specification resulting from an RFP submission.

List of service capabilities (aka responsibilities or actions) for each interface and description on what it does in business terms.


For each interface, provide the following as designated:

· [Mandatory] A business-friendly name describing the context of the motivating scenario, and is unique within this Functional Model (e.g., “Find a Person” vs. FindPerson)

· [Mandatory] High-level [functional] description of the expected behavior

· [Mandatory] Business Pre-conditions [may be null], i.e. what conditions must have been satisfied before the action can be requested or  carried out

· [Mandatory] Inputs  [include both mandatory and optional]

· [Mandatory] Outputs [include both mandatory and optional]

· [Optional] Business Post-conditions, i.e. what conditions will result from the action being carried out. 

· [Mandatory] Business Exception Conditions  [may be null]

· [Mandatory] Enumeration of aspects left to the technical specification [may be null]

· [Optional] Relationship to levels of conformance (or other patterns)

· [Optional] Notes 

· [Optional] Ties to Requirements

4.1 Retrieve Image
	Description [M]
	Retrieves the image associated to the identifier

	Pre-Conditions [M]
	· The image should exist


	Inputs [M]
	· Identifier uniquely identifying the desired image
· Image Resolution (Management Level or Diagnostic Level)

	Outputs [M]
	· Image identified by identifier

	Post-Conditions [O]
	· Image is retrieved


	Exception Conditions [M]
	· Infrastructure Exceptions

· Identifiers Should be resolvable
· Image not found

	Aspects left for Technical Bindings [O]
	· Identifier

	Notes [O]
	· 

	Links to Requirements [O]
	TBD


4.2 Retrieve Image URL

	Description [M]
	Retrieves the image associated to the identifier

	Pre-Conditions [M]
	· The image should exist


	Inputs [M]
	· Identifier uniquely identifying the desired image

	Outputs [M]
	· URL for the requested Image

	Post-Conditions [O]
	· URL is provided


	Exception Conditions [M]
	· Infrastructure Exceptions

· Identifiers Should be resolvable

· Image not found

	Aspects left for Technical Bindings [O]
	· Identifier

	Notes [O]
	· 

	Links to Requirements [O]
	TBD


4.3 Retrieve Report
	Description [M]
	Retrieves the Radiology report associated to the study

	Pre-Conditions [M]
	· The Patient and Report should exist


	Inputs [M]
	·  Study Identifier for the desired report to be retrieved

	Outputs [M]
	· The requested report associated to the study

	Post-Conditions [O]
	· The desired report has been returned

	Exception Conditions [M]
	· Infrastructure Exceptions
· Identifiers Should be resolvable

	Aspects left for Technical Bindings [O]
	· Identifier

	Notes [O]
	

	Links to Requirements [O]
	TBD


4.4 Retrieve Series
	Description [M]
	Retrieves the Series of images associated to the study

	Pre-Conditions [M]
	· The Patient should exist
· Study exists

	Inputs [M]
	· The study of the requested series

	Outputs [M]
	· The Series associated to the study.

	Post-Conditions [O]
	· Series has be returned

	Exception Conditions [M]
	· Infrastructure Exceptions

· Identifiers Should be resolvable
· Series does not exist

	Aspects left for Technical Bindings [O]
	· Identifier

	Notes [O]
	· 

	Links to Requirements [O]
	TBD


4.5 Retrieve Studies
	Description [M]
	Returns the studies associated to the Subject 

	Pre-Conditions [M]
	· Patient should be present in system

	Inputs [M]
	· The Patient Subject Identifier for the requested study
· The date range criteria for selecting Studies

	Outputs [M]
	· Set of Studies associated to the Subject

	Post-Conditions [O]
	· Set of studies if they exist is returned

	Exception Conditions [M]
	· Infrastructure Exceptions

· Identifiers Should be resolvable

	Aspects left for Technical Bindings [O]
	· Identifier

	Notes [O]
	

	Links to Requirements [O]
	<<TBD>>


4.6 Request Assessment
	Description [M]
	Request that a Study be assessed

	Pre-Conditions [M]
	· The Study exists

	Inputs [M]
	· The Study Identifier for the requested assessment

	Outputs [M]
	· Successful Acknowledgement

	Post-Conditions [O]
	· The Study has been assessed

	Exception Conditions [M]
	· Infrastructure Exceptions

· Identifiers Should be resolvable

	Aspects left for Technical Bindings [O]
	· Identifiers

	Notes [O]
	

	Links to Requirements [O]
	<<TBD>>


4.7 Cancel Request Assessment

	Description [M]
	The request for the study assessment is canceled

	Pre-Conditions [M]
	· The Study exists

	Inputs [M]
	· The Study Identifier for the requested assessment

	Outputs [M]
	· Successful Acknowledgement

	Post-Conditions [O]
	· The request for the assessment has been canceled

	Exception Conditions [M]
	· Infrastructure Exceptions

· Identifiers Should be resolvable

	Aspects left for Technical Bindings [O]
	· Identifiers

	Notes [O]
	

	Links to Requirements [O]
	<<TBD>>


4.8 Add Study
	Description [M]
	Add/Create a new Study to be persisted

	Pre-Conditions [M]
	· The Study does not already exist

	Inputs [M]
	· The Patient Subject Identifier
· The Study data to be added

	Outputs [M]
	·  Successful Acknowledgement

	Post-Conditions [O]
	· The Study has been created

	Exception Conditions [M]
	· Infrastructure Exceptions
· Identifiers Should be resolvable

	Aspects left for Technical Bindings [O]
	· Identifiers 

	Notes [O]
	

	Links to Requirements [O]
	<<TBD>>


4.9 Add Series

	Description [M]
	Add/Create a new Series for the specified Study to be persisted

	Pre-Conditions [M]
	· The Study does exist

· The Series does not exist

	Inputs [M]
	· The Study identifier for which to add the series
· The Series information to be added

	Outputs [M]
	· Successful Acknowledgement

	Post-Conditions [O]
	· The Series has been created

	Exception Conditions [M]
	· Infrastructure Exceptions

· Identifiers Should be resolvable

	Aspects left for Technical Bindings [O]
	· Identifiers

	Notes [O]
	

	Links to Requirements [O]
	<<TBD>>


4.10 Add Image

	Description [M]
	Add/Create a new image associated to the series

	Pre-Conditions [M]
	· The series does exist



	Inputs [M]
	· The Series identifier for which the image should be added/associated
· The image data

	Outputs [M]
	·  Successful Acknowledgement

	Post-Conditions [O]
	· The Image has been added 

	Exception Conditions [M]
	· Infrastructure Exceptions

· Identifiers Should be resolvable
· Failure to add the image

	Aspects left for Technical Bindings [O]
	· Identifiers


	Notes [O]
	

	Links to Requirements [O]
	<<TBD>>


4.11 Add Report

	Description [M]
	Add/Create a new report associated to the study

	Pre-Conditions [M]
	· The study does exist



	Inputs [M]
	· The study identifier to add the report
· The report data

	Outputs [M]
	· Successful Acknowledgement

	Post-Conditions [O]
	· The Report has been created and meta data specific to the newly created Report is amalgamated into [OUT] Report 

	Exception Conditions [M]
	· Infrastructure Exceptions

· Identifiers Should be resolvable 

	Aspects left for Technical Bindings [O]
	· Identifiers



	Notes [O]
	

	Links to Requirements [O]
	<<TBD>>


4.12 Revise Study

	Description [M]
	Allows the amendment or revision of an existing Study

	Pre-Conditions [M]
	· The Study already exist

	Inputs [M]
	· The Study Identifier

· The Study data to be added

	Outputs [M]
	·  Successful Acknowledgement

	Post-Conditions [O]
	· The Study has been amended/updated

	Exception Conditions [M]
	· Infrastructure Exceptions

· Identifiers Should be resolvable

· Failed to update/amend study 

	Aspects left for Technical Bindings [O]
	· Identifiers 

	Notes [O]
	

	Links to Requirements [O]
	<<TBD>>


4.13 Revise Series

	Description [M]
	Allows the amendment or revision of an existing Series

	Pre-Conditions [M]
	· The Series exist

	Inputs [M]
	· The Series identifier

· The Series information to be added

	Outputs [M]
	· Successful Acknowledgement

	Post-Conditions [O]
	· The Series has been amended according 

	Exception Conditions [M]
	· Infrastructure Exceptions

· Identifiers Should be resolvable

	Aspects left for Technical Bindings [O]
	· Identifiers

	Notes [O]
	

	Links to Requirements [O]
	<<TBD>>


4.14 Revise Image

	Description [M]
	Allows the amendment or revision of an existing Image

	Pre-Conditions [M]
	· The series does exist



	Inputs [M]
	· The Series identifier for which the image should be added/associated

· The image data

	Outputs [M]
	·  Successful Acknowledgement

	Post-Conditions [O]
	· The Image has been added 

	Exception Conditions [M]
	· Infrastructure Exceptions

· Identifiers Should be resolvable

· Failure to add the image

	Aspects left for Technical Bindings [O]
	· Identifiers



	Notes [O]
	

	Links to Requirements [O]
	<<TBD>>


4.15 Revise Report

	Description [M]
	Allows the amendment or revision of an existing Report

	Pre-Conditions [M]
	· The Report exist



	Inputs [M]
	· The report identifier
· The report data

	Outputs [M]
	· Successful Acknowledgement

	Post-Conditions [O]
	· The Report has been updated accordingly 

	Exception Conditions [M]
	· Infrastructure Exceptions

· Identifiers Should be resolvable 
· Failed to update the report

	Aspects left for Technical Bindings [O]
	· Identifiers



	Notes [O]
	

	Links to Requirements [O]
	<<TBD>>


4.16 Request Image Fulfillment

	Description [M]
	Request the an image study be completed

	Pre-Conditions [M]
	

	Inputs [M]
	

	Outputs [M]
	Order Promise

	Post-Conditions [O]
	

	Exception Conditions [M]
	

	Aspects left for Technical Bindings [O]
	

	Reference to Functional Profiles [O]
	

	Notes [O]
	

	Links to Requirements [O]
	[Reference Requirement Document in the appendices by URI. Reference individual requirements here]


4.17 Update Image Fulfillment

	Description [M]
	Updates the status of a request for the fulfillment of an imaging study and associated radiology report

	Pre-Conditions [M]
	

	Inputs [M]
	

	Outputs [M]
	Status Conformation

	Post-Conditions [O]
	

	Exception Conditions [M]
	

	Aspects left for Technical Bindings [O]
	

	Reference to Functional Profiles [O]
	

	Notes [O]
	

	Links to Requirements [O]
	[Reference Requirement Document in the appendices by URI. Reference individual requirements here]


4.18 Query Image Fulfillment Status

	Description [M]
	Allows for the query on the status of the fulfillment of the delivery of an imaging study and report for a subject


	Pre-Conditions [M]
	

	Inputs [M]
	

	Outputs [M]
	

	Post-Conditions [O]
	

	Exception Conditions [M]
	

	Aspects left for Technical Bindings [O]
	

	Reference to Functional Profiles [O]
	

	Notes [O]
	

	Links to Requirements [O]
	[Reference Requirement Document in the appendices by URI. Reference individual requirements here]


5 Profiles
A profile is a named set of cohesive capabilities.   A profile enables a service to be used at different levels and allows implementers to provide different levels of capabilities in differing contexts.    Service-to-service interoperability will be judged at the profile level and not the service level.  Note that through the use of profiles, there are no “optional” operations.  Conditions that might otherwise merit this optionality should be addressed via a dedicated profile.

Include the following three components in each profile:

· Operational List: a named list of a subset of the operations defined within this specification which must be supported in order to claim conformance to the profile.

· Semantic Signifiers: identification of a named set of information descriptions that are supported by one or more operations.

· Conformance Profile: this is a combination of a set of functional list and semantic signifiers taken together to give a complete coherent set of capabilities against which conformance can be claimed.  They also include usage context and business workflow context (sample choreography). This may optionally include additional constraints where relevant.

Fully define the profile being defined by this version of the service. 

When appropriate, a minimum profile should be defined.  For example, if a service is data-oriented, minimum semantic signifiers supporting HL7 data (with the relevant data cited) should be included.

Each operation list must identify which interfaces are supported, and where relevant where specific data groupings are covered etc.  

When creating a profile, consider the use of your service in:

· Differing business contexts

· Different localizations

· Different information models

· Partner-to-Partner Interoperability contexts 

· Product packaging and offerings
5.1 Introduction
The specimen management service is partitioned into six functional profiles:
1. Image Query Management: Defines the operations necessary to support the querying of image related artifacts.

2. Image Assessment: Operations provide to support the request that a specific study be evaluated by the appropriate authority.
3. Image Authoring Management: Provides the operations for the creating and storing of the artifacts in the process of managing imaging artifacts.  
4. Image Authoring Report Management: Operations for creating and associating a report assessment of a study with the study.
5. Image Fulfillment Management: Operations managing the Fulfillment of requesting a image study and report assessment
5.2 Functional Profiles

Figure 2 depicts the use of imaging query in the context of a potential EHR.  It provides an example of how imaging may work during the process of ordering an image and the subsequent reviewing of the image from within an EHR solution.
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Figure 2. Example of imaging in the context of an EHR
5.2.1 Image Query Management
The “Image Reporting” service contract articulates the conceptual interaction between the role of the Image Requestor and the Image Reporter.  The Image Requestor can retrieve image studies, image reports and images from the Image Reporter for a specified subject.

5.2.1.1 Operations List

· Retrieve Image
· Retrieve Image URL

· Retrieve Report

· Retrieve Series

· Retrieve Studies
5.2.2 Image Assessment
The “Image Assessment Request” the conceptual interaction between the role of the Assessment Requestor and the Study Assessor.  As part of the order image process, an assessment of the images is required to complete the study.  The Assessment Requester requests the Study Assessor to complete the process by requesting the imaging report be completed. 
5.2.2.1 Operations List

· Request Assessment
· Cancel Request Assessment

5.2.3 Image Authoring Management
Provides the operations for the creating and storing of the artifacts in the process of managing imaging artifacts.  
5.2.3.1 Operations List

· Add Study

· Revise Study 

· Add Series

· Revise Series

· Add Image
· Revise Image

· Add Report
· Revise Report

5.2.4 Image Authoring Report Management
This profile supports the behavior for creating and associating a report assessment of a subject with the study.

5.2.4.1 Operations List

· Add Report

· Revise Report
5.2.4.2 Image Fulfillment 

The “Image Fulfillment” provides the conceptual interaction between the role of the Image Taker and the Image Storer.  The Image Taker is responsible for taking the physical images and the Image Storer persists the images for later retrieval.

The “Image Promise Fulfillment” articulates the conceptual interaction between the role of the Order Manager and the Order Promiser.  The Order Promiser establishes the commitment that the imaging study will be completed.  It reports back to the Order Manager upon completion of the imaging study that includes the taking of the images and the study assessment.  
The “Order an Image” is the conceptual interaction between the role of the Image Order and the Order Manager.  The Order Manager interface is specified in “CFSS_Orders_Observations_Service.doc”.   

5.2.4.3 Operations List

· Request Image Fulfillment

· Update Image Fulfillment

· Query Image Fulfillment Status
5.3 Information Profiles

The History and Physical Service is bound to the concepts represented in the caEHR extensions to the Biomedical Research Integrated Domain Group Model (BRIDG Model) (http://www.bridgmodel.org/).  These extensions are derived from the HL7 representations of the concepts from the pertinent domains and from the Clinical Document Architecture (CDA), version 2, further constrained by the Continuity of Care (CCD) document, and by the CDA implementation guide for History and Physical Notes.

The History and Physical content management functional profile is bound to the business and clinical concepts specifically. Functional profiles that support the fulfillment of requests for authenticated documents are bound to the proscribed document structure as well. 

Three different levels of conformance may be claimed by CDA documents:

· Level 1 – conforms to CDA header and content requirements. 

· Level 2 – conforms to constraints at the section level of the structuredBody

· Level 3 – conforms to constraints at the entry level within a section

Whether the details of a document are structured or unstructured, all required content must be present. Required sections for which content is unavailable or unknown must contain assertions specifically stating that fact.

The following are the document sections for Imaging (the codes quoted are the LOINC codes that identify the sections:

	LOINC® Code 
	Display Name 
	Modality 

	18748-4 
	Diagnostic Imaging Report 
	Any 

	18747-6 
	CT Report 
	Computed Tomography 

	18755-9 
	MRI Report 
	Magnetic Resonance Imaging 

	18760-9 
	Ultrasound Report 
	Ultrasound 

	18757-5 
	Nuclear Medicine Report 
	Nuclear Medicine 

	18758-3 
	PET Scan Report 
	Positron Emission Tomography 

	18745-0 
	Cardiac Catheterization Report 
	Cardiac Radiography/Fluoroscopy 

	11522-0 
	Echocardiography Report 
	Cardiac Ultrasound 

	18746-8 
	Colonoscopy Report 
	Magnetic Resonance Imaging 

	18751-8 
	Endoscopy Report 
	Magnetic Resonance Imaging 

	18750-0 
	Electrophysiology Report 
	Cardiac Radiography/Fluoroscopy 

	11525-3 
	Obstetrical Ultrasound Report 
	Ultrasound 


5.3.1 General DAM Static Image Profile
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5.3.1.1 Study
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A collection of medical images data <TBD>
	Element
	Type
	Occurrence
	Description

	When
	
	
	

	patient-name
	
	
	

	description
	
	
	

	Series
	
	
	

	Reason
	
	
	

	preview-blob-name
	
	
	

	key-images
	
	
	

	study-instance-uid
	
	
	


5.3.1.2 Series
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The details describing a specific series of images for a study.
	Element
	Type
	Occurrence
	Description

	acquisition-datetime
	
	
	

	description
	
	
	

	Images
	
	
	

	institution-name
	
	
	

	referring-physician
	
	
	

	Modality
	
	
	

	body-part
	
	
	

	preview-blob-name
	
	
	

	series-instance-uid
	
	
	


5.3.1.3 Report
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Key Aspects:

· Description of technique 

· Quality 

· Limitations of the examination 

· Description of radiologic findings 

· Diagnostic impression 
· Differential diagnosis 

· Recommendations for further investigations 

5.3.1.4 Image
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Information about a single image in a series.
	Element
	Type
	Occurrence
	Description

	image-blob-name
	
	
	

	image-preview-blob-name
	
	
	


5.3.2 Specialized Static Semantic Profiles
5.3.2.1 Image State Machine

5.3.2.2 Image Repository Static Domain Model
6 System Interaction Details

***STAKEHOLDER RESPONSIBILITIES***
	Stakeholder
	Responsibility

	Executive/Business Representative
	· Review

	Subject Matter Expert
	· Review

	Analyst
	· Review

	Architect
	· Write

· Edit

· Review

	Project Team Member
	· Review


Potential Source:  
· Architectural Documents/Diagrams

· Business Case Document
· Analysis Model

· Other Conceptual Models

· Information Model

· Use Case Model

· Standards Documents

· Conformance Statements
· Describe the dynamics of the service from a requirement-level architectural view and its interactions with anticipated (services/components/applications, etc.)

· High-level description, illustrating the storyboards, elaborated for each storyboard in Chapter 3.

· May use any well known, reasonable mechanism for communicating the information, (e.g. UML Activity Diagrams or Sequence Diagrams)
6.1.1 Retrieve Image
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6.1.2 Retrieve Report
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6.1.3 Retrieve Series
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6.1.4 Retrieve Studies
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6.1.5 Request Assessment
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6.1.6 Add Study
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6.1.7 Add Series
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6.1.8 Add Image
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6.1.9 Add Report
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7 Recommendations for Conformance and Compliance

***STAKEHOLDER RESPONSIBILITIES***
	Stakeholder
	Responsibility

	Executive/Business Representative
	· Review

	Subject Matter Expert
	· Review

	Analyst
	· Review

	Architect
	· Write

· Edit

· Review

	Project Team Member
	· Review


Potential Source:  
· Architectural Documents/Diagrams

· Business Case Document
· Analysis Model

· Other Conceptual Models

· Information Model

· Use Case Model

· Standards Documents

· Conformance Statements
· Enumerate conformance assertions that can be stated from this document

· Attempt to tie these conformance assertions with FIT Metrics – verifiable criteria that can be tested.

· If necessary, create a layered model for conformance.

7.1 Conformance Assertions

· List any Conformance Assertions that emerge from this specification

7.2 Recommendations for NCI Core Specification

· Enumeration of the elements and reasoning that makes this specification a candidate for inclusion within the NCI’s core specification. Be sure to include the layers of conformance assertions that would be required in this core specification.
8 Appendix A - Relevant Standards

· BRIDG Model (http://www.bridgmodel.org) 

· HL7 RIM (http://www.hl7.org)

·  HL7 Clinical Document Architecture (CDA)  Standards (https://www.hl7.org/implement/standards/cda.cfm):

· CDA Release 2

· Continuity of Care Document (CCD) Release 1
·  Implementation Guide for CDA Release 2: Imaging Integration
·  Supplement 135: SR Diagnostic Imaging Report Transformation Guide
· ISO 21090 (https://wiki.nci.nih.gov/display/EAWiki/ISO+21090+Data+Types) 

· HITSP/IS107 EHR-Centric Interoperability Specification 

***STAKEHOLDER RESPONSIBILITIES***
	Stakeholder
	Responsibility

	Executive/Business Representative
	· Review

	Subject Matter Expert
	· Review

	Analyst
	· Review

	Architect
	· Write

· Edit

· Review

	Project Team Member
	· Review


Potential Source:  
· Standards Documents

· Review of potentially relevant standards, including a short-list of applicable standards. 

· For each applicable standard (this may include citations to standards themselves, information content, portions of standards, etc.   Demonstrate that “you are not re-inventing the wheel”):

· A short review that explains its intended relationship to this specification 

· What are the relevant parts that are being re-used, extended, etc.

· Include context of how the service relates to the existing standard.

· How does this work relate to similar work; 

· What are the implications if this service is used in an environment that has already adopted a competing or closely related standard

· If there is relevant realm work, a traceability matrix would be useful here {for instance, U.S. Federal Enterprise Architecture/Service Reference Model} 

9 Appendix B - Glossary  

Citation of terms specific to this functional specification and not included in the overall caBIG Glossary
10 Appendix C - Status

This specification uses a generic “Status” construct to provide consumers information about the results of each operation. This information includes the success or failure of the operation as well as any additional alerts which are appropriate. This defines a set of return parameters with information on success or failure of operations within services in the overall architecture. 
  For successful calls, while there will typically be a single status-condition returned, implementers may return as many status-condition instances they wish to fully communicate the result of the successful operation. 

  For successful calls, implementers may choose to implement a single status-condition for the Service that indicates a success from a given operation or they may create operation specific messages

  For failed calls, implementers must return (n) error-conditions that fully communicate all the error conditions encountered during the call.

  Each error-condition will have a severity enumeration property.  The severity enumeration will be Informational, Warning or Error. 

  Services can optionally handle locale for error messages and in the absence of a locale, return messages in the default locale (language) for that server instance. In WS implementations, a consideration could be made to allow this (and other specific properties to be optionally placed in the SOAP envelope)

[image: image17.emf]class Status Structure

Status

-  statusSuccess:  boolean

AdditionalStatusInfo

StatusCondition

-  severity:  char

-  statusCode:  char

«coded»

-  statusMessage:  StatusMessage

AdditionalStatusCodeInfo

Notification

-  objectReferenceId:  char

-  status:  enum

-  type:  enum

NotificationAttribute

-  name:  char

-  value:  char

«Enum»

Severtity

+ Success:  int

+ Warning:  int

+ Error:  int

0..*

1..*

0..*

0..*

0..*


Figure 5. Return Status Model

The structure is as follows:

  statusSuccess - A BL flag representing the success or failure of the operation. True indicates that the operation was successful and false indicates a non-successful operation

  statusConditions[] - Set<T> statusCondition structure (see below)

  additionalStatusInfo – operation specific extensibility point 

10.1.1.1 StatusCondition

  statusCode - A code representation of the outcome of the operation.
  statusSeverity - An enumeration that indicates the severity of the status-code returned. Possible values are:

o   Informational – Used to relay to the client useful information about the outcome of the call. Informational messages are usually indications of successful operations 

o   Warning – Indicates a potential issue, but which does not stop processing. Depending on specific behavior semantics, can be ignored or overridden.

o   Error – Indicates a condition that must be corrected and that will not allow successful completion of the operation.

  statusMessage - An alpha-numeric message describing the meaning of the status code
  additionalStatusCodeInfo – operation/status code specific extensibility point
10.1.1.1.1 Common status conditions
  Related to operations which have QueryControl as an input parameter

-   (Warning) Invalid parameter format (indicate which class attribute) ignoring input.

-   (Warning OR Error) Maximum result set size exceeded, [output truncated OR query not returned]

  Related to operations which have filter criteria as an input parameter

-   (Warning) Invalid parameter format (indicate which class attribute) ignoring input

 
10.1.1.2 Alert Structure

The purpose of the Alert is to provide service consumers the capability to understand actions which have already been performed and actions which are recommended to be performed, but for which the service does not have the responsibility to perform. Examples are:
  Business Rules may add a value (or override) to a particular attribute based upon the values of other attributes.

  Business rules request that an additional set of information be captured.

  Business rules request that a dynamic task be added to the workflow process instance.

Thus the purpose of the Alert is two-fold. First to provide detailed information on changes which have already been incorporated from the original request. The second is to implement a chain of responsibility pattern to allow for the alert of requests up the service and application invocation path for actions which are recommended to be taken.

The structure of an Alert is as follows:

  alert type id – Identifier for the type of alert

  object reference id – Xpath id which references the particular object which the alert relates to. This id must exist within the Data Graph.

  alert attribute pairs – name value pairs which are specific for the alert type.

  alert status – Whether the alert request has already been performed, or is still an open request. 

11 Appendix C - Conceptual Functional Models and Service Specification
11.1 Introduction
The Conceptual Model is intended to provide a means for the project team to focus the enterprise on what it is doing and why it is doing it.  All concepts for the related project or projects will flow from/through the Conceptual Model.  The Conceptual Model includes the following:

· Vision

· Scope

· Business Context

· Storyboards

· Use Case Specifications (Activity Diagrams)

· Use Case Realizations

· Business Operations, including traceability

· Profiles

· Implementable Information Model

· Architectural Proof-Of-Concept/Mockup

· Wire Frame Diagrams

· Dependencies

· Glossary

The CBIIT Development Framework Methodology is the methodology followed to define specifications for services and applications for the National Cancer Institute (NCI) under the auspices of the Center for Biomedical Informatics and Information Technology (CBIIT). The methodology sets out an overall process, and also defines the responsibilities of the Conceptual Functional Service Specification(CFSS).   The CFSS is the formal specification of the Conceptual Functional Model for CBIIT.
11.1.1 Service Definition Principles

The high level principles regarding service definition are as follows:

· Service Specifications shall be well defined and clearly scoped and with well understood requirements and responsibilities.  

· Services should have a unity of purpose (e.g., fulfilling one domain or area) but services themselves may be aggregated.

· Services will be specified sufficiently to address functional, semantic, and structural interoperability.

· It must be possible to replace one conformant service implementation with another meeting the same service specification while maintaining functionality of the system.

A Service at the CFSS level is regarded as a system component; the meaning of the term “(system) component” in this context is consistent with UML usage
.A component is a modular unit with well-defined interfaces that is replaceable within its environment. A component can always be considered an autonomous unit within a system or subsystem. It has one or more provided and/or required interfaces, and its internals are hidden and inaccessible other than as provided by its interfaces. 

Each CFSS defines the interfaces that the service exposes to its environment, bindings to information models relevant to the domain, extension points for choreographies to reference and use the service, and finally the service’s dependencies on capabilities provided by other components in its environment. Dependencies in the CFSS relate to services that have or may in the future have a CFSS at a similar level; detailed dependencies on low-level utility services or on technology bindings should not be included, as that level of design is not in scope for the CFSS.

The manner in which services and interfaces are deployed, discovered, and so forth is outside the scope of the CFSS. However, a CFSS may reference content from other areas of architectural work that deal with architecture, deployment, naming and so forth. Except where explicitly specified, these references are to be considered informative only. All other interactions within the scope of the scenarios identified above are in the scope of the CFSS. 
Reference may be made to other specifications for interface descriptions, for example where an interface is governed by an existing standard.
11.1.2 Source Documents

It is intended that the CFSS is created from and kept up to date with other standard project artifacts/work products.  For example the vision for the service could be pulled from the project vision document.  

Below is a list of artifacts/work products that could be used as sources for the CFSS.  Note: The list of documents a project might have and use is not to be constrained by this list.

· Vision/Scope Document

· Business Case Document

· Use Case Model

· Analysis Model

· Design Model

· Information Model

· Architectural Diagrams/Document/Models

· User Interface Model

· Conformance Statements

· Standards Documents

· Glossaries
11.1.3 Stakeholders
The following is an enumeration of stakeholder types that are responsible for the creation, review, and acceptance of the CFSS.

	Stakeholder
	Description
	Job
	Perspective

	Executive/Business Representative
	Representative who holds the businesses interest from a management perspective.
	Inform
	Enterprise, Informational

	Subject Matter Expert
	Expert in the subject area of the addressed by the service.
	Inform
	Enterprise, Informational

	Analyst
	Those responsible for interacting with Executives, Business Representatives, and Subject Matter Experts in order to break the business cases into requirements and storyboards.
	Inform, Write, Edit, Review
	Enterprise, Informational

	Architect
	Those responsible for the overall service design including:  structure, decomposition, profiles, and system interaction details.
	Inform, Write, Edit, Review
	Computational, Engineering, Technical

	Project Team Member
	Responsible for some part of service implementation.
	Inform, Write, Edit, Review
	Computational, Engineering, Technical


12 Appendix

12.1 Conformance Assertions

Conformance Assertions are testable, verifiable statements made in the context of a single RM-ODP Viewpoint (ISO Standard Reference Model for Open Distributed Processing, ISO/IEC IS 10746|ITU-T X.900). They may be made in four of the five RM-ODP Viewpoints, i.e. Enterprise, Information, Computational, and/or Engineering. The Technology Viewpoint specifies a particular implementation /technology binding that is run within a ‘test harness’ to establish the degree to which the implementation is conformant with a given set of Conformance Assertions made in the other RM-ODP Viewpoints. Conformance Assertions are conceptually non-hierarchical.  However, Conformance Assertions may have hierarchical relationships to other Conformance Assertions within the same Viewpoint (i.e. be increasingly specific).  They are not, however, extensible in and of themselves.
12.1.1 Enterprise

12.1.2 Informational

12.1.3 Computational 

12.1.4 Engineering (Optional)
My Notes:

Continuity of Care Document (CCD)

Continuity of Care Record (CCR)

Cannot recall if I told you, but we decided to no bid the VA RFP
Clinical Query – return 
Image id [] : Retrieve Image List (patient ID) Retrieve Image List
Byte[] : Retrieve Image By Id (image ID)
Byte[]: Retrieve Image Thumb Nail (image ID)

ReportID[] : Retrieve Image Reports List (image ID)
String : Retrieve Image Report Title (report ID)

XML : Retrieve Report(report ID)

Update Report (XML)

Create Report(XML)

True : Append Report (XML)

XML : Retrieve Image Meta Data (image ID)

Update Image Meta Data(XML, [image id])

� It is expected that services will be defined, in response to the OMG RFP process, as UML components, however that level of design is outside the scope of the Functional Model.











�For consistency, system interaction details should be put here.






