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EXECUTIVE SUMMARY

The Air Force Medical Service (AFMS) is facing a severe shortage of radiologists.  The solution to this problem includes: 

(1) Increasing the number of radiologists by increasing the number produced by residency training programs and through better retention 

(2) Increasing efficiencies of radiologists through cost-effective PACS implementation and efficient image workload distribution through a TR matrix 

(3) Outsourcing diagnostic imaging services when appropriate.  

This business plan describes the strategy and deployment of using a combination of PACS and TR solutions to address these solutions and enable other opportunities over the next four years; this effort is known as the AFMS Digital Imaging (DI) initiative.  

A basic TR package has been developed and will be placed into MTFs without a radiologist, or MTFs with workload exceeding interpretation capabilities.  These facilities will transmit images to other AF MTFs or non-AF interpreters.  The TR package can be upgraded to a PACS system when a radiologist can be placed at the MTF.  PACS systems will be placed in AF MTF’s with a radiologist.  

The strategic deployment and maximized use of this technology will improve and maintain health care across the entire continuum of military medical operations.  Ultimately, the goal is to create a digital imaging distribution network across the AFMS enterprise, and eventually the DoD healthcare enterprise; the envisioned end state being an enterprise-wide network in which any diagnostic imaging exam can be viewed at any site by any clinician or radiologist at any time.  Diagnostic imaging examinations will also function as a foundation component of the MHS’s developing computerized patient record.  

SECTION 1 - GENERAL

1.1.  Purpose 

This document provides the business plan for the Air Force Digital Imaging (DI) initiative.  It describes the use, employment, and responsibilities associated with implementing Picture Archiving and Communications Systems (PACS)/Teleradiology (TR) as a medical service clinical support system; for this plan, these systems will be known as DI.  It focuses on the broad conceptual aspects of an envisioned end-state and is not intended to provide minute details of all aspects of operations.  DI will be deployed to meet specific medical requirements related to a Medical Treatment Facility (MTF) mission, based on considerations of fiscal and personnel resource constraints.



The Air Force Telemedicine Business Office (AF TBO) is the agency responsible for coordination of Air Force telemedicine strategic issues.  The planning, coordination, integration, funding, deployment, and sustainment of DI systems is the responsibility of the Air Force Medical Logistics Office (AFMLO/FOE) in cooperation with the TBO and other medical staff and field agencies.  This plan is a living document and will be adjusted and changed to support new opportunities and constraints.
1.2.  Description  

The DI system, as defined in this plan, represents the future state of digital imaging capabilities, as it will be used to support the peacetime and wartime medical mission.  A DI system uses an open standards-based telecommunication protocol and a telecommunications transmission medium to distribute and manage digital images; ultimately, these images could be real-time streaming video, static photos, or any form of digitally acquired image.  These capabilities will be utilized to provide definitive diagnostic imaging support as well as follow on clinical evaluations and studies.  DI is an open systems network of digital devices designed for the effective acquisition, transmission, display and management of diagnostic imaging studies.   


The primary use of a TR system is to send image data sets in a digital format to another MTF where radiologists are present to interpret the exam.  The basic TR system is comprised of a computed radiography (CR) device, a CR quality control workstation, a teleradiology workstation, a small amount of storage capability (approximately 3-6 months on line), and a laser film printer for printing images to hardcopy.  


A PACS is used where there are radiologists at the MTF and that facility is converted to a “filmless” environment.  The PACS includes: connections to all radiology equipment (we should probably delete this; people are interfacing digital mammography now and it’s just a matter of time before all mammo is digital and interfaced with PACS), PACS workstations, a web server, a digital archive, a database server, HIS/RIS interface and connections/modifications to the existing hospital local area network.

1.3.  Background and Constraints

Within the Department of Defense (DoD), digital radiography was initiated in the late 1980s with the Medical Diagnostic Imaging Support (MDIS) System, developed by LORAL and Lockheed Martin.  While there have been numerous “growing pains”, the systems have been highly successful.  Several key operational issues, however, remain unresolved.    It is difficult, but not impossible, for one MTF to obtain the electronic radiographs of another and interconnectivity between facilities must be addressed.  With respect to image storage or archiving, the ability to recall an image with its associated report from a central repository or utilize a distributed archiving network must be investigated and evaluated; this will support the global mobility of the DoD.  Additionally, the bi-directional interface of any full PACS solution to the supporting Radiology/Hospital Information System (RIS/HIS) must be resolved; it is imperative that there be two-way communication between the two systems to maintain data integrity of all pertinent healthcare information.  The need for an enterprise-wide solution for the Air Force and the DoD is further necessitated by a reduction of radiologists that is expected to reach close to 60%.  DI has the potential to provide a technological solution to lessen the impact of this loss across the enterprise.

1.4.  Goal

DI provides a robust digital imaging network coupled to an image archiving system that delivers the right imaging information to the right customers at the right time at the right price.   The strategic deployment and maximized use of this technology will ultimately improve and maintain health status across the entire continuum of military health care operations.

1.5.  Strategy

DI supports comprehensive healthcare services to support the nation’s security objectives by enabling healthcare providers to globally access high quality, secure healthcare information.  Computerized diagnostic imagery and teleradiology have experienced a technological explosion, as technology continues to advance the implementation of DI can provide numerous advantages:

· Digital images can easily integrate with electronic medical records

· Eliminates hazardous chemicals and management of physical film waste

· Storage area and manpower needs for physical files are significantly reduced

· Digital images can be manipulated to enable optimum appearance of abnormal anatomic structures

· Graphics can be electronically appended to images to highlight important findings without permanently disturbing the original raw image

· Images can be transmitted virtually anywhere in the world, assuming adequate infrastructure, thus allowing radiographs taken in remote areas to be interpreted at MTF’s having qualified interpreters

· Workload amongst providers who perform diagnostic interpretation can be dynamically distributed

· Radiograph interpreters can make preliminary diagnoses while dislocated from the originating site

· Efficient voice recognition software coupled with DI can significantly reduce transcription costs

· Within a facility, productivity gains of up to 20-30% can be achieved at large medical centers, according to a recent Johns Hopkins/VA-Baltimore study

· Enables the facility and service to recapture outsourced workload

SECTION 2 - DESCRIPTION

2.1.  Modalities  

Modalities are the devices that are used to acquire a digital image.  These devices need not be fixed pieces of equipment; they could be small handheld instruments, ultrasound systems, a fixed CT scanner, or similar clinical devices.  Using the Digital Imaging and Communications in Medicine (DICOM) standard for digital medical images and worklists generated from a RIS (or HIS broker), the images are matched with patient demographics, the specific modality, and the final diagnostic interpretation. 

2.2.  Picture Archiving and Communication System (PACS)

2.2.1.  System Definition: A Picture Archiving and Communication System (PACS) enables the distribution of images and associated reports throughout a medical enterprise and can be fully integrated with  the Hospital Information System (HIS).  Additionally, a PACS allows the functional ability not only to distribute images to a requestor, but communicate to physicians for patient scheduling, download patient demographics to modalities, track image location, and to assemble collaborative material necessary to interpret the image.

2.2.2.  Image Acquisition:  Image acquisition is accomplished with a DICOM or other open-standards imaging format that supports the given modality; this facilitates interoperability across a multi-vendor DI platform.  Acquisition can be accomplished via an image phosphor (IP) plate or it may be acquired directly through fixed or portable acquisition devices/instruments.

2.2.3.  Image Viewing: Providers can sit down at any PC/workstation on the AF network, pull up any worklist, look at any image, and any appropriate comparison study.  Additional capabilities allow for imaging tools and formatting that permit the manipulation of the entire data set for interpretative studies; the final component allows for dictated reports to be automatically "attached" to the corresponding exam.  In general, image viewing is considered in three reference models: evaluation, review, and interpretive.

2.2.3.1.  Evaluation: A general practice evaluation model.  This viewing capability allows for immediate image evaluation by practitioners within the DI matrix.  This capability is intended to augment on-call providers and support intra-facility image distribution with lower bandwidth and viewing specifications, while still meeting the standard of care requirements of non-interpretive image users
.  It is possible for this viewing model to be achieved with Internet-type web browser applications and high-quality commercial PC monitors.  A PC equipped with appropriate memory and video cards to support a minimum of 512 x 512 pixel resolution with 0.24 dot pitch is required.

2.2.3.2.  Review: An intermediate clinical model.  This model uses very high quality monitors (minimum 1000 x 1000, high-bright pixel resolution) that are used to review acquired images and adjust contrast and density to the department/radiologist preference .  The monitors are interfaced to the DI application for image adjustment and management with DI modality worklists, and archives.  These monitors can be used to support intra-facility departments with higher resolution needs beyond basic review (e.g. orthopedics, pulmonary, and trauma/emergency rooms).

2.2.3.3.  Interpretive: A diagnostic interpretation model.  This is the only model of monitor that can be used for interpretive image studies and definitive primary diagnosis; it is typically configured in a bank of two or four monitors (minimum 2000 x 2000, high-bright pixel resolution). The specifications for this viewing model are based on the American College of Radiologists Standard for Teleradiology.  Interpretive monitors are utilized in radiologists offices, integrated reading sites, and areas requiring interpretive capability; similar to Quality Control monitors, interpretive monitors are interfaced to the PACS application for image management and allow for the radiologist to transcribe the diagnoses report to the image (including annotation  on the image).

2.2.4.  Image and Associated Reports Archiving:  The image archive shall be based on either a distributed, centralized, or hybrid architecture.  Implementation of archive hardware shall be designed to support the logical design of the image examination database.  Hardware may include magnetic tape drives, hard drives, redundant array of hard drives, erasable and non-erasable optical drives and related magnetic and optical juke boxes.  Any solutions that provide removable media (i.e., optical disks, magnetic tape cartridges) shall include a two-year initial supply of the media delivered in increments of six months usage.  The image examination database and archive shall provide automated indexing of all image exams contained on removable media.  All digitally acquired images will be archived in digital format to allow retrieval of the full DICOM data set.  

Image archiving will enable the AFMS to optimize individual radiologists efficiency using DI and dynamic workload allocation via distribution of workload through the AFMS DI matrix with appropriate command and control.  The image archive will manage images similar to the Internet Domain Name Servers (DNS); a Image Archive Server (IAS) concept will allow studies “to be read” to reside at the study initiating base with “tags” on the IAS to guide queries from reading sites.  This concept will minimize communication resource utilization as the site requesting the study for interpretation initiates image transfer.  Image archive storage levels may be combined depending upon site-specific requirements; all storage shall be scaleable, upgradeable and site configurable while maintaining one contiguous patient database.  Image archive schemes vary from vendor-to-vendor; in general terms, archives are comprised of three models: short-term, intermediate, and long-term.  

2.2.4.1.  Short-term: An archive for priority imaging exams with immediate retrieval.  Generally, short-term archives are maintained at the point of review (i.e. at the “box”), this can be on a single hard drive or in redundant array of inexpensive disks (RAID) configuration.  The duration of short-term memory is typically the daily worklist, or termination of system power.  The advantage of the short-term archive is the network and provider efficiencies gained from immediate image availability at the viewing station .  Short-term storage shall include the following image exams:

· Adequate short-term storage to support exams awaiting interpretation or review.

· Selected supporting “pre-fetched” historical exams of patients who have had uninterpreted new image exams.

· Exams de-archived for scheduled clinic appointments

In a distributed architecture, upon completion of the report approval and following the user-defined protocol (time delay, patient discharge, report availability), the exams and reports shall be automatically purged from short-term storage on a first-in first-out basis to create space for additional exams.  This feature shall be site configurable; the user shall be able to selectively protect exams and reports from automatic deletion.

2.2.4.2.  Intermediate:  An archive for "recently" acquired imaging exams with fast retrieval.  (It is acknowledged that the requirement for this level of storage may be met through short-term storage in some forms of architectural configurations and thus may not be present as a separate physical storage device).  Generally, intermediate archives are maintained on a PACS server; the methods of storage can be a hard drive(s), or a redundant array of independent disks (RAID).  Networked Attached Storage (NAS) devices are another method of configuring PACS servers to support intermediate archiving schemes.  The amount of archive space and duration of image storage is determined by individual sites, based on workload and workflow requirements.  Intermediate storage capacity shall be sufficient to support, at a minimum, all of the following image exams:

· New exams acquired in the period of twice the time of the in-patient length of stay for 90% of the patients.

· Two weeks of outpatient exams.

· Selected supporting “pre-fetched” historical exams of patients who have had uninterpreted new image exams.  

New exams and their associated historical exams in the intermediate storage shall be automatically deleted on: a first-in first-out basis, and the exam status (i.e., unread and unreported exams shall not be deleted).  Reported exams shall be automatically deleted from the unread worklist and their images released from intermediate storage, if present.  As images are saved to intermediate archives they are also saved to long-term storage, this methodology provides archiving redundancy.

2.2.4.3.  Long-term:  Long-term archives provide the final resting point for digital images.  Typical PACS solutions provide optical disk media in a jukebox configuration or digital linear tape cartridges for archiving; this permits a scalable solution for future expansion.  Administration of the image database maintained on the archive is the responsibility of the on-site systems administrator and essential for image/data integrity.  The long-term archive shall maintain a permanent record of all image exams acquired and transmitted to the network.  The long-term archive shall be designed with sufficient capacity such that exams acquired within the last three years are on-line; exams older than three years may be stored off-line.  No images shall be deleted from long-term archive media.  Images shall be written to the archive in a sequential manner such that the archive media is fully utilized and may be placed in an off-line status that reflects clinical chronological sequence.  As part of a long-term storage solution a central storage repository may be implemented for redundant image storage of enterprise-wide images.

2.2.4.4.  Image/Exam Management and Disposition: Images/exams (i.e. the record) maintained in the archives are managed by the facility that initiated the record in a manner similar to analog films. The initiating facility maintains the record database; each facility is responsible for record storage, retrieval, and disposition.  PACS systems should provide storage capacity (i.e. archiving) capable of complying with all facility, state, and federal regulations regarding medical record retention. If records are transmitted via a TR system, records stored at either site should meet the jurisdictional requirements of the transmitting site. Records interpreted off-site need not be stored at the receiving facility, provided they are stored at the transmitting site. However, if the records are retained at the receiving site, the retention period of that jurisdiction must be met as well.  Disposition will be IAW AFMAN 37-139, Records Disposal Schedule (reference Appendix E).
2.2.4.5.  Image Compression:  Data compression may be performed to facilitate transmission and storage. Several methods, including both reversible and irreversible techniques, may be used, under the direction of a qualified physician.  Any technique must ensure there is no reduction in diagnostic image quality. The types and ratios of compression used for different imaging studies transmitted and stored by the system should be locally configurable and periodically reviewed by the responsible physician to ensure appropriate clinical image quality.


At any site, the system will be scalable from lossless to lossy compression.  The compression method and degree of compression shall be locally selectable with a desired range if 10:1 to 40:1.  Lossy compression should not be used for uninterpreted images or primary interpretation.  However, lossy compression and/or down-sampled images is acceptable for the evaluation viewing model described in this plan (reference para. 2.2.3.1.), referral or consultation images, images on long term storage media, and shall be considered on a site configurable basis for image archives.  Any images compressed with lossy compression shall display a notice, “Irreversibly Compressed”.  Any images that have a resolution larger than the display size (e.g. 4K x 4K mammograms) must be transmitted without loss of information and that the post processing reproduces the entire image and it must be available for display on the primary interpretation viewing system.

2.2.5.  Reporting Capabilities:  Each exam data file must have an accurate corresponding patient and examination database record, which includes patient name, identification number, exam date, type of examination, facility at which examination was performed. It is desirable that space be available for a brief clinical history and for the name of the ordering clinician.  Prior examinations should be retrievable from archives in a time frame appropriate to the clinical needs of the facility and medical staff.
2.2.5.  Communication Capabilities:  The communication needs within the facility (i.e. intra-facility) will require a minimum of 100 Mbps horizontal backbone (1 Gbps is desired) with dedicated 10Mbps vertical backbone (100 Mbps is desired) to the modality or PACS device.  

2.3.  Teleradiology (TR)

2.3.1.  System Definition:  A teleradiology (TR) system allows the distribution of radiological images and associated patient information and exams over a variety of telecommunication mediums.  Normally a full PACS will have a TR component associated with that system.  A full PACS can distribute “all” types of exams within its database to multiple facilities outside of the MTF where the PACS reside. A simple TR configuration at a small MTF will normally have the capability to distribute plain film images only.

2.3.2.  Image Distribution and Database: The joining of multiple PACS sites via telecommunication lines creates the ultimate value for the enterprise; it enables the TR matrix, which allows the efficient delivery of images across the healthcare enterprise.  The receiving site in the matrix becomes the “catcher’s mitt” for these distributed images.  In the matrix this catcher’s mitt can be dynamically adjusted based on changing workload and available resources.  The image examination database shall provide the following data management functions: accept and store image examination data (all image data sets shall support DICOM information objects); transmit archived and newly acquired images across the network on demand or by a logical autorouting algorithm to individual workstations or hard copy devices; retrieve exams manually and automatically according to predetermined fetch and prefetch requirements; provide information about stored objects; and function through an interface with the DoD’s HIS (i.e. CHCS).

2.3.3.  Communication Capabilities:  The key to any TR solution is the ability to transmit images to alternate locations throughout the DI matrix.  The environment of the initiating site (i.e. transmitting site) will dictate the type and specifications of the transmission devices used. In all cases, for official interpretation, the digital data received at the receiving end of any transmission must have no loss of clinically significant information (i.e. a “lossless” image). The transmission system shall have adequate error-checking capability.  DICOM supported compression algorithms shall be fully supported by the system in TR applications for both transmit and receive functions.  Generally, connectivity outside the facility to others within the matrix is achieved using Internet-based solutions; to ensure network security all connections are established through the hosting-base firewall to a DI proxy server.  To ensure data integrity and security across the matrix, a virtual private network (VPN) with 128-bit Public Key Infrastructure (PKI) encryption is utilized from point-to-point.  Establishing a connection to the DI matrix will require authentication to the service and to the hosting archive.

2.3.4.  Image Management Workstation:  The workstation provides the functionality to the TR system.  The workstation provides the technologists’ with the tools to manage and post-process digitally acquired images.  Further functionality is available to provide query, retrieve, store, and forward images locally and from remote DI sites.  With respect to image management, all operations between the workstations and any level of the archive shall be database automatic, i.e., no human intervention shall be required to archive or retrieve an exam between these locations as long as the data is on-line.

2.4.  Configurations

2.4.1.  TR Configuration: The capability allows basic TR capability for the distribution of digital images.  It consists of a CR device for digital image acquisition and an image management workstation with full DICOM image manipulation, post processing functionality, and send/receive capabilities to ease distribution of images to off-site support personnel (i.e. contracted support, intra- and inter-service support).  Intra-facility image distribution and storage is accomplished with films printed from a laser printer interfaced to the system.  This is a very limited implementation, lacking integration of a DI image management archive or the filmless distribution of images throughout the facility.  An interface to the hospital information system for modality worklist to the CR may be present.

2.4.2.  HIS Interface Configuration: This configuration allows for integration of on-site digital archiving via a mass storage device such as a RAID or Compact Disc Jukebox.  The addition of a Hospital Level 7 (HL-7) broker allows the implemented DI solution to interface with the Composite Health Care System (CHCS) through the radiology module of CHCS; this interface functionality links images to patient data and relevant reports.  Currently, this is a one-way interface allowing patient data to match to modality worklists and reports to flow back to patient data.

2.4.2.  RIS Configuration: The most robust solution, the RIS system provides redundancy for the radiology department.  It allows the PACS to be fully functional regardless of CHCS status.  It provides complete redundancy of patient data, integrated with the PACS system.  The implementation of this configuration is currently only cost effective in larger PACS implementations.

2.5.  Clinical Considerations

When performing primary diagnostic image interpretation the minimum acceptable clinical standard is the review of digital images via a presentation medium that supports the full DICOM data set; digitized (i.e. scanned) film radiographs or printed digital films are not an acceptable diagnostic interpretation medium due to lost anatomical clarity and the potential for a missed diagnosis.  The standard of care for non-interpretive image review can be met by commercially available PACS browser applications, if the appropriate monitor is used (para. 2.2.2.1.).

SECTION 3 - RESPONSIBILITES

3.1.  Telemedicine Business Office (TBO)

The TBO is responsible for the strategic development and planning of Telemedicine business opportunities across the AFMS enterprise; in this role the TBO serves as the focal point for all DI initiatives.  Receiving direction from higher headquarters (e.g. OSD (HA), and the AF SG), the TBO provides the direction for DI development and deployments.  The TBO serves as the central point of information for all functional and policy issues related to AF DI systems and works with DoD counterparts to ensure a coordinated effort across the Military Medical enterprise.

3.2.  Radiologic Consultant to the Surgeon General (RCSG)

The RCSG serves as the functional area expert on issues relating to radiotherapy, nuclear medicine and diagnostic imaging, to include policy, and clinical processes and practices.  In this capacity, the RCSG chairs the Air Force Digital Imaging and Review Board (AFDIRB) and is an integral member of the TBO.  Additionally, the RCSG coordinates the development and ultimate management of the Imaging Manpower, Processing and Coordination Team (IMPACT) office.  The IMPACT office is a central site that is responsible for the coordination of imaging interpretation workload.

3.3.  Air Force Digital Imaging Review Board (AFDIRB)

With respect to DI systems, the AFDIRB evaluates equipment and construction requests for new and replacement radiology equipment at AF MTFs.  It works closely with the AF Medical Logistics Office (AFMLO/FOE) and the Health Facilities Division (AFMSA/SGSF) to assess equipment and facility funding and acquisition issues related to the deployment of DI systems.  

3.4.  Information Technology Branch (AFMSA/SGSIT)

The Information Technology Branch (AFMSA/SGSIT) is the focal point for information systems technology planning, programming, policy, security, resource management, data automation, and communications support for the AF SG.  SGSIT is the enabler of DI systems and works closely with AFMLO/FOE to ensure a timely, coordinated planning effort and implementation of an information technology infrastructure to support DI deployments across the enterprise.

3.5.  Health Facilities Division (AFMSA/SGSF)

The Health Facilities Division (AFMSA/SGSF) represents the AF SG in all matters concerning planning, programming, design, construction of medical facilities.  The ability to integrate network infrastructure upgrades and DI equipment deployment during facility projects is essential to an efficient and cost effective implementation.  SGSF provides the AFMLO/FOE ongoing status of Military Construction (MILCON) projects and minor renovations that enable coordinated DI deployments. 
3.5.  Air Force Medical Logistics Office (AFMLO)

The Air Force Medical Logistics Office/Clinical Engineering Branch (AFMLO/FOE) is responsible for tactical implementation of DI systems.  The deployment of DI systems across the AFMS is directed from the TBO and coordinated with the AFMLO/FOE.  The AFMLO/FOE centrally manages the procurement dollars for DI systems; DI deployment planning, acquisition, clinical use determination, and system acceptance testing is conducted and/or coordinated by the AFMLO/FOE.

3.6.  DI End-User

The MTF targeted for a DI system is integral in the planning and ultimate success of the DI initiative.  Team building at the local level is essential.  DI systems require collaboration and cooperation across disciplines (i.e. clinical and support) and work areas to ensure successful deployment and operation. 

SECTION 4 - INTELLIGENCE

The information transmitted via a DI system will be deemed Sensitive but Unclassified (SBU).  All DI systems in operation shall comply with guidance as defined in the C4ISP maintained by the AFMS DI Program Office (AFMLO/FOE); the system shall be considered a Trusted Computing Base (TCB) with a C2 assurance class.  Additionally, transmission of information via the DI system will also be governed by guidance as promulgated by the Healthcare Insurance Portability and Accountability Act of 1996 (HIPAA). 

SECTION 5 - COMMUNICATIONS/COMPUTER SYSTEM SUPPORT

5.1.  Local Area Network (LAN)

The DI system will traverse the Local Area Network at the local site.  The gaining site will have a network that is upgraded to the current MISM standard and will support the bandwidth required for intra-facility transmissions.  Connection to the local network will be approved by the local Designated Approval Authority (DAA); all necessary support and documentation will be detailed in the System Security Authorization Agreement (SSAA) at the local site.  Support for LAN connectivity is the managed by the local MTF Information Systems office and coordinated with the local communications agency.

5.2.  Wide Area Network (WAN)

The DI system will traverse the AF WAN via the medium and ports designated by the local DAA and in accordance with the parameters detailed in the C4ISP process.  All necessary documentation and support will be detailed in the CON, CTO, and SSAA at the local site.  Support for WAN connectivity is coordinated and managed with the Air Force Communication Agency at Scott AFB.

5.3.  HIS/RIS Interface 

The DI system currently uses a one-way interface to the CHCS Radiology Module.  In the future, a two-way interface to CHCS will be developed to further gain efficiencies within the system.  The SAIC CHCS Program Office manages support for this interface.
SECTION 6 - INTEGRATION/INTEROPERABILITY

6.1.  Open Standards 

The use of the DICOM standard and its components allows for an interoperable and innovative DI solution.  Any open architecture standard that is supported by DICOM devices is acceptable for a DI implementation.  Interoperability must be assured across image formats, communication protocols, and equipment interfaces.  Proprietary solutions are not used.

6.2.  Multiple Vendors

The DI system utilizes a multi-vendor solution to allow the most flexibility and best value for the DoD Healthcare enterprise.  Multiple vendor solutions ensure equitable competition and spurs innovation within the marketplace.  This innovation enables a long-term sustainable solution, which can be supported throughout the product lifecycle.

6.3.  Workflow within the MTF

Workflow within the facility is tracked and accounted for via MEPRS codes and the CHCS Radiology Module.  Standardized procedure tables and the use of appropriate CPT codes ensures an equitable distribution across all medical facilities, commands, and services. 

6.4.  Workflow between MTFs and Services

Man-hour credits between MTFs and between Services are critical; this equates to reimbursement for services and supports the efficiency of the DI system.  The system allows for appropriate credits to be distributed for the study and the interpretation of the study, regardless of location or service.  Standardized procedure tables and the use of appropriate CPT codes will need to be further defined to ensure an equitable distribution across all services.

SECTION 7 - SECURITY

7.1.  Command, Control, Communications, Computers & Intelligence Support Plan (C4ISP)

The C4ISP for DI systems will be maintained by AFMLO/FOE and the plan shall be assessed on the requirements defined in "Department of Defense Trusted Computer System Evaluation Criteria" (DOD 5200.28-STD) taking the following elements of a DI systems into consideration: Audit, Design Documentation, Discretionary Access Control, Identification and Authentication, Object Reuse, Security Features User's Guide, Security Testing, System Architecture, System Integrity, Test Documentation, and Trusted Facility Manual.

7.2.  DoD Information Technology Security Certification and Accreditation Process (DITSCAP)

The objective of the DITSCAP is to establish a DoD standard infrastructure-centric approach that protects and secures the entities comprising the Defense Information Infrastructure (DII).  The process considers the system mission, environment, and architecture while assessing the impact of operation of that system on the DII.  The principal purpose of the process is to protect and secure the entities and minimize risks associated with nonstandard security implementations across shared infrastructure and end systems comprising the DII.  All DI implementations will fully comply with DITSCAP guidance.

7.3.  Certificate of Networthiness (CON)

A Capstone CON and a Type System Security Authorization Agreement (SSAA) is maintained by AFMLO/FOE for implementation of AF-wide DI systems.  The CON is organized with appendices to support varying manufacturer configurations; it is forwarded to DI-gaining MAJCOMs for approval and a MAJCOM type CTO.  The Capstone CON and MAJCOM CTO are forwarded to local sites implementing DI systems for inclusion in local DITSCAP processes.  All vendors who want to participate in PACS or TR initiatives within the AF will be required to complete this accreditation process.

7.4.  Certificate to Operate (CTO)

When the local site receives the DI system along with the type SSAA and other DITSCAP relevant documents prepared by AFMLO/FOE and MAJCOM, the local site must perform the activities necessary to accredit the system by preparing a site SSAA which will used to issue a site CTO; these documents are based on the implementation of the system into the local site environment.  The local site is responsible for organizing the local certification team and ensuring that the necessary certifying activities occur to meet the requirements of the DAA at the local-level.

SECTION 8 - TRAINING

8.1.  Clinical

When the local site receives the DI system along with the type SSAA and other DITSCAP relevant document prepared by AFMLO/FOE and MAJCOM, the local site must perform the activities necessary to accredit the system and receive a site SSAA and site CTO, based on their implementation of the system into their local site environment.  The local site is responsible for organizing the local certification team and ensuring that the necessary certifying activities occur to meet the requirements of the DAA at the local-level.

8.2.  Maintenance

The DI systems vendor provides maintenance support training for the in-house biomedical equipment personnel, radiologic technologists, radiologists and/or information systems personnel.    Training includes basic troubleshooting techniques, preventive maintenance, and calibration/QC procedures required to support the basic system components.  Basic system components are considered to be: acquisition devices (e.g. CRs/DRs), workstations, interfaces, archives, monitors, radiologic information systems, switches/hubs, and servers.

8.3.  Systems Administrator

The PACS vendor provides training to a designated system administrator for the initial installation of the system and any subsequent major system upgrades that affect the user interface or functionality of the systems.  Training includes the principles and procedures for systems operations, administration, and disaster recovery of all PACS associated equipment and archives.

8.3.  Recurring 

The vendor will provide a training plan to the local site.  This plan will enable personnel to orient new personnel to the systems.  Any necessary refresher training is the responsibility of the local site.

SECTION 9 - LOGISTICS

9.1.  DI System Acquisition

System acquisition will be centrally funded and managed by AFMLO.  Requests for systems are generated at the base level on an AF Form 601. Typically, the 601 is developed after the AFMLO has provided a site survey that identifies the clinical requirements at the site.  The survey is used to develop a request for proposal (RFP), which is sent to vendors; vendors provide their individual quotes based on the RFP.  

The 601 requests must be routed through the respective MAJCOM and forwarded to AFMLO.  

All DI systems requests will meet the AFDIRB for inclusion in the AF DI deployment plan (reference Appendix B).  The MAJCOM, or the local base can fund any DI systems that are approved by the AFDIRB but unfunded due to the timing of centrally funded deployment schedule, if resources are available.  In either funding method, the system will be planned and procured by the AFMLO and shipped to the base for installation by the manufacturer.  Once the AFMLO is notified that the system installation is complete a Clinical Use Determination (CUD) and Acceptance Test (AT) will be conducted to ensure the system meets clinical and contractual requirements.

9.2.  DI Supplies Issues

All medical supplies and equipment necessary for operating and maintaining the DI system are the responsibility of the local base. 
9.3.  DI Maintenance & Support Issues

The recurring maintenance and maintenance responsibilities are shared between the vendor and the facility.  All maintenance costs are the responsibility of the facility; it is the responsibility of the facility to define its maintenance expectations so appropriate training can be programmed and achieved.  A cooperative training program enables the facility to lower out-year maintenance costs by sharing the risk with the vendor.  Local support should be considered for first-look troubleshooting, monitor QC & calibration check, limited system administration duties, and general preventive maintenance on the DI system; all of this must be considered in light of local budget and manpower constraints.
9.4.  Replacement of DI System

It is the responsibility of the local MTF to budget for replacement systems.  Replacement systems shall be budgeted for as detailed in AFMAN 23-110, Chapter 18, Medical Equipment Management.  Replacement systems are coordinated with respective MAJCOMs and the AFMLO along with other investment equipment packages.

SECTION 10 - SUMMARY

This Business Plan details the steps anticipated to reach an envisioned end-state of an AF DI system and, ultimately, a DoD-wide DI system.  It will provide the capability to transmit diagnostic images across a variety of transmission medium to meet the needs of patients and providers in a challenging environment with finite interpretation resources.    The DI system will create an environment where dynamic resource allocation and case management will be possible.  DI systems are an integral part of the peacetime and wartime medical mission.  For this desired end state to become a reality, three important factors must be present:  

· Leadership commitment to support the effort through its life cycle

· Resources available to plan, deploy, and sustain DI systems

· Technology advancements to enable efficient, affordable solutions

This plan provides the basis for a long-term effort. The ability to specify,  deploy, and maintain these systems requires a concise process that ensures all critical paths are addressed and followed to produce  a fully functional system that supports the mission.   

APPENDIX A: Strategic Goals and Objectives of DI Implementation

A robust digital imaging network coupled to an image archiving and management system that provides:

Any Image, Anywhere, Any Time.

The strategic deployment and maximized use of this technology will ultimately improve and maintain health care across the entire continuum of military medical operations.

I.
Supports a Higher Standard of Care

a. Integrates with Transportable Electronic Patient Record

b. Tri-Service Clinical Use Concurrence

c. Identify Future Opportunities and Services

II.
Supports a State-of-the-Art Integrated Healthcare Information System

a. Bi-directional Interface for CHCS

b. Standardized Procedure Tables

c. Tri-Service Interoperability & Interconnectivity

d. Data Quality and System Testing Capabilities

e. Develop Uniform Data Collection

III.
Facilitates an Efficient Healthcare Delivery System

a. DI System Deployment Strategy

b. Imaging Studies Workload Credit Distribution

c. Image Interpretation Management & Distribution Scheme

d. Image Management and Archiving

APPENDIX B: Deployment Plan and Budget

This deployment plan is based on an analysis of radiology workload and radiologist manpower support across the AFMS; additional consideration is given to ongoing and planned construction projects and network infrastructure upgrades.  With decreasing radiologist manpower across the enterprise, the highest priority is given to sites that have radiology workload beyond the capacity of assigned, or due-in, radiologist support and sites that do not have adequate support alternatives available to alleviate the disparity (e.g. contracted services, resource sharing agreements, etc.).

The deployment of DI is centrally managed and funded by the AFMLO.  Because of the limited resources available to support the deployment effort, a prioritized and phased approach is necessary.  All DI packages are approved by the AFDIRB for implementation and funding based on this deployment schedule.  A package submitted to the AFDIRB can be approved for implementation but unfunded if it does not coincide with the deployment schedule.  However, the local facility and MAJCOM may choose to fund the DI based on MAJCOM requirements and resources.  Regardless of funding mechanism, all DI implementations require oversight, planning, procurement, and acceptance through the AFMLO.

FOR THE LATEST DEPLOYMENT PLAN PLEASE REVIEW THE “DI DEPLOYMENT PLAN” LINK ON THE AFMLO WEBSITE

https://afml.ft-detrick.af.mil/afmlo/FOM-E/mtis.cfm
APPENDIX C: PACS Planning Milestones 

Gantt Chart providing a timeline based on DI systems milestones

· PACS Planning guidance package

· AF Form 601 submission

· AFDIRB approval

· Planning Site Visit

· Initiate local System Security authorization Agreement (SSAA) efforts 

· Delivery Order awarded for DI System

· DI System Installation

· MAJCOM Type Certificate to Operate (CTO)

· Base Designated Approval Authority (DAA) awards CTO

· Clinical Use Determination (CUD)

· Acceptance Testing (AT)

APPENDIX D: PACS Planning Guide

Background of PACS Planning and Procurement:

1. To help facilitate a transition from an analog to digital imaging solution there are several things to consider: 

a. One area to focus on in the early stages is PACS team building as a way to help pave the road ahead.  Within a typical Medical Treatment Facility (MTF) the PACS team should be comprised of representatives (or stakeholders) from each of the following areas (as a minimum): 

· Diagnostic Imaging

· Information Systems

· Bio-Medical Equipment Repair

· Person(s) to represent the Clinical issues of the particular site.  

b. Each member must have a vested interest in the process and must be able to contribute to the decision making process. 

c. As the project moves forward, it is imperative that the team has a single person to act as a point of contact with this office (AFMLO/FOE) and/or the vendors.  Please identify that person very early on and advise AFMLO/FOE.  It is preferable that the PACS team leader to be the Chief of Radiology or his designate.

d. AFMLO will work with the on-site PACS team in developing a PACS installation plan.  It is imperative that the site not request site visits or quotes from PACS vendors until the AF installation plan is complete.  

2. The processes associated with procurement of digital imaging equipment are no different than the processes for any piece of investment equipment; it starts with an AF Form 601.  After a 601 is prepared, it goes through the facility’s MEMO to MAJCOM to AFMLO.  The AFMLO forwards the package on to an AF clinical consultant, in this case Diagnostic Imaging.  The MAJCOM is the driver for investment equipment procurement; MAJCOM coordination and approval is required for all PACS Projects.  

3. Because of the growing complexity and cost of Diagnostic Imaging projects, the AF Diagnostic Imaging and Radiotherapy Board (AFDIRB) was formed to assist both the MAJCOMs and MTFs.  Membership in the AFDIRB is comprised of a representative from each of the various AF Commands.  Supplementing this core group are liaisons from the Health Facilities Office (HFO), Health Information Technology Branch (SGSIT), Medical Logistics (AFMLO), and other functions required in supporting the military medical enterprise.

4. The AFDIRB serves to validate imaging equipment requirements, prioritize projects, and advocate funding; based on the overall AF Medical Service mission and requirements.  In their advisory role, the AFDIRB can recommend funding a project, but it is still the MAJCOM that ultimately approves the project and authorizes procurement by the AFMLO.  PACS projects are centrally managed and funded by the AFMLO…after MAJCOM approval.

Planning & Data Collection Requirements:







To aid the acquisition process and ensure the procured system is capable of supporting local requirements, there is some information required by the AFMLO.  Use the following checklist to prepare the following information in the workbook provided (reference file linked at the bottom of this page) and send electronically to: thomas.monroe@ft-detrick.af.mil
· An inventory of all imaging modalities and equipment (make, model, date of purchase, etc), to include DICOM conformance status.  If you do not know the status, contact the manufacturer or your product sales representative for a given device.  This data will determine connectivity compatibility with a PACS.

· Detailed “Historical Workload” for the past 5 years.  This needs to be broken down by year, month, and modality.  Additionally, for each modality, it must be broken down by the number of images from each exam.  For example, you may have performed 200 exams in a given time period, but report 300 images.  With respect to other modalities, such as ultrasound, how many images constitute a given study for that modality?  For example; 200 exams x 36 images per study = 7200 images total.  Additionally, please provide the number of films for studies sent out of the facility (i.e. contracted services).  5 years is the optimal workload period, if you do not have access to that much data, provide as much as you can.  Workload data is converted into electronic file sizes and is used to gauge the optimal image storage requirements for your site.  Therefore, more data will aid in determining the best system to meet the mission while optimizing limited resources.  

· An inventory and cost breakout detailing the last couple of years of film-related consumables, e.g., film, chemicals, file folders, etc (any costs associated with providing imaging services).  Historical dollars spent in this area can be used in comparison with OEM out-year maintenance costs needed for PACS.  This data is essential in building a business case to support a DIN-PACS project.  

· Coordinate with the information Systems office to get the details relating to any network upgrades and enhancements (e.g. MSIM), and provide a synopsis of network capabilities internal to the MTF that details performance, i.e. what is the network’s vertical and horizontal backbone bandwidth and what are the bandwidth capabilities out of the facility to satellite clinics or supporting MTFs?   The capabilities of the network external to your facility and off the base will be critical in realizing the true potential of a PACS project.  It is imperative that discussions with the Base Communications Squadron are initiated early and they must be kept in the loop to ensure a successful deployment; it is extremely likely that your system will traverse the base firewall as the true potential of a digital imaging network are realized.

· Provide the number of radiologists and technicians assigned and projected.  Include shredouts with AFSCs and any onsite PACS experience.

· Provide the number of specialty clinic areas that will require image-viewing workstations, e.g. Ortho, ER or Acute Care.  Ensure you identify outlying clinics and imaging capabilities/needs.

· Provide the number of clinician’s and their respective specialty.  

· Provide a synopsis of your department workflow.
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Additional Planning Considerations:

1. If you are successful and are awarded a PACS, plan to keep analog (wet) film processing capability until such time that installation is completed and the system has been both inspected and accepted.  

2. Certification and Accreditation (C&A) of PACS at the base and MAJCOM are a key concern because PACS operate across an Air Force information network.  Today, new PACS cannot be deployed without first acquiring a Certificate of Networthiness (CON) from Air Force Communications Agency (AFCA).  As the Program Management Office for PACS, the AFMLO is working directly with the PACS vendors and AFCA to achieve the CON for PACS systems.  Whereas the CON process is transparent to the end customer (i.e. the MTF), your organization MUST acquire a Certificate to Operate (CTO) for the PACS before the system can be used on an AF Network.  Therefore, after the AFMLO receives a CON for PACS, the CON will be forwarded to the MAJCOM of the facility requesting a PACS system.  When the MAJCOM approves the PACS CON a CTO will be issued.  After the MAJCOM has issued a CTO, the Designated Approval Authority (DAA) at the base level must also replicate or administer a CTO.  Once all of the CTOs have been established (from MAJCOM and the base), than the PACS systems can be connected to an AF Network.

Regarding specific vendors, there are several General Electric Medical System legacy PACS sites in the inventory that were purchased under the former MDIS contract.  However in recent years the AF has predominately purchased PACS from the Defense Supply Center Philadelphia (DSCP) via the DIN-PACS Contract (Digital Imaging Network - Picture Archiving and Communications System).  The DIN-PACS contract is essentially the only contracting vehicle available for PACS purchase.  Although there are currently two vendors on this contract (AGFA and IBM), to date the AF has primarily purchased Agfa MIL-PACS.  A background of DIN-PACS and the DSCP contract is available at the following link: http://dscp305.dscp.dla.mil/dmmonline/equipment/equipdinpac.asp4.  Once the AFMLO PACS team has visited your site and provided you with a PACS installation plan, then you can expect the a PACS vendors to visit your facility.  They will design a PACS quote designed around the installation plan and their own  site visit information.  As they visit your facility and assess your needs, ensure that they perform a comprehensive analysis of your facility network to ensure it meets the needs of PACS while not degrading the performance of existing automated information systems already in place, i.e., office automation, CHCS, DMLSS, etc.  
5. Although there may be a few other matters of importance, such as equipment positioning for workflow, space and HVAC requirements for workstation placement, these issues will get worked out as the process advances. Your assistance in supplying the requested data in a prompt manner would be most helpful as it is crucial in sizing your specific site model.

6. There is nothing more important to the continued success of the deployment effort than a singular, coordinated project plan that all stakeholders support.  This is where all the processes listed above come to bear, e.g. PACS team building at the onset; defining, sizing and submitting your requirement; C&A, etc. 

7. MTFs are anxious to deploy or upgrade their systems, but there is a limited amount of investment funding available across the Air Force Medical Service (AFMS).  Implementing DIN-PACS across the AFMS enterprise is a complex and challenging task; therefore, as the AFMS strives to deploy PACS, a well-coordinated plan with very specific project criteria is required from the requesting site.  Please do not hesitate to call our office with any questions or concerns.  We look forward working with you to realize a successful project.

APPENDIX E: Image Disposition (Ref AFMAN 37-139)

Length of Time Required for Image Storage

Film Type




Action

Entrance and Separation x-rays
Forward on a current basis to National Personnel Records Center (NPRC & CPR).  These films cannot be held longer than three months.  The Veterans Administration assumes legal custody of all Armed Forces entrance and separation x-rays immediately upon returement to NPRC.  They are destroyed after 65 years in accordance with Federal Personal Property Management Regulations and with the concurrence of the VA on each disposal action.  Army Air Force x-rays dated prior to 1960 and Air Force x-rays dated prior to 1964 are destroyed after 65 years or when no longer needed in the reconstruction of military service records, whichever is later.  


EXCEPTION:  Separation and retirement x-rays may be retained until the individual has been separated or retired and then forwarded to the NPRC.

Mammograms
Destroy after 10 years

Unidentified exposed x-ray film
Destroy when encountered

X-rays, Ultrasound exams, CT exams, and Nuclear Medicine exams:

Reason Obtained



Action
Routine physical exam
Destroy/salvage after 5 years

As a result of occupational illness/accident/
File in appropriate military, non-military, or civilian 

Injury due to an exposure incident on the job
health folder.  For those that do not fit in the health

Or as a result of a health monitoring program
folder, retain at base level and destroy 50 years after


The end of military service/employment

Made in connection with the diagnosis and
Destroy/salvage after 5 years

Treatment of patients at medical facilities

Interesting/teaching cases
Destroy/salvage after 5 years

Negative and positive pathological changes
Destroy/salvage after 5 years

That are static in nature

Positive pathologic findings that are not static
Disposition pending

In nature

Rejected applicant and registrant chest x-ray film


     -If applicant is rejected because of pulm. TB:
Destroy if state health officer considers the report, indicating existence of disease is sufficient and does not desire the film

     -Applicants rejected for physical reasons 

      other than disease of the chest
Destroy after findings have been entered on the physical exam

     -Registrants unacceptable for induction
Package and return to the registrant’s local board

Point of Contact for Disposition Questions:

NPRC, 9700 Page Avenue, St. Louis, Missouri 63132-5100  (314) 425-5768; Fax (314) 425-5781

APPENDIX F: Security Requirements of the Proposed HIPAA Security Rule
I. Access Control Requirements (restrict access to only privileged entities) 
A. Procedure for emergency access 
B. At least one of the following access control methods 
1. Context-based access—based on time of day or user location, for example 
2. Role-based access—based on each user’s assignment to one or more predefined roles, each associated with specific privileges 
3. User-based access—based on specific identity of user 
C. Encryption (optional) 
II. Audit Control Requirements (to record system activity)—unspecified 
III. Authorization Control Requirements (information is disclosed only to those with need to know and is based on at least one of the following) 
A. Role-based access 
B. User-based access 
IV. Data Authentication Requirements (protection against unauthorized alteration or destruction)—unspecified 
V. Entity Authentication Requirements (to verify identity of users) 
A. Automatic log off 
B. Unique user identification—each user is assigned a unique name and/or number 
C. At least one of the following authentication methods 
1. Biometric system—identification is based on a physical feature or repeatable action by an individual, such as hand geometry, retinal scan, iris scan, facial characteristics, fingerprint pattern, handwritten signature, or voice print 
2. Password system 
3. Personal identification number (PIN) 
4. Telephone callback—system that calls the user back at a predetermined telephone number to establish a requested connection 
5. Token—identification is based on user’s possession of a device, such as a key card 
VI. Communication Control Requirements 
A. Integrity controls—ensure validity of information 
B. Message authentication—ensures data received match data sent 
C. At least one of the following communication control methods 
1. Access controls—protection against reception and interpretation by parties other than intended recipient 
2. Encryption 
VII. Networking Control Requirements 
A. Alarm—senses abnormal system conditions and provides a signal 
B. Audit trail—collects data to facilitate an audit 
C. Entity authentication—corroboration that an entity is the one claimed 
D. Event reporting—network message indicating irregularities or monitoring of network operation 
 APPENDIX G: DI Matrix Topology
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APPENDIX H: Memorandum of Understanding for Imaging Support

Left Blank Intentionally: A standard template is on the subsequent pages for use by the local MTF.

MEMORANDUM OF UNDERSTANDING

BETWEEN THE

XXTH MEDICAL ORGANIZATION, ANY BASE XX, CITY, STATE

AND

YYTH MEDICAL ORGANIZATION, ANY BASE YY, CITY, STATE

1. PURPOSE: This memorandum of understanding (MOU) establishes and delineates the services and responsibilities for digital imaging transmission and primary diagnostic interpretation requirements in support of the healthcare services provided at the XXth Medical Organization, Base XX, City, State. 

2.  SCOPE:  This MOU applies to the Commander, XXth Medical Organization and the Commander, YYth Medical Organization.

3.  REFERENCES:
A. AFI 33-101, Communications and Information Management Guidance and Responsibilities

B. AFI 33-115V1, Network Management

C. AFI 33-129, Transmission of Information Via the Internet

B. AFI 33-202, Computer Security

C. AFI 33-219, Telecommunications Monitoring and Assessment Program (TMAP)

D. AFI 33-221, Communications Security: Protected Distribution Systems

E. AFI 41-101, Obtaining Alternate Medical and Dental Care

F. AFI 41-119, Clinical Performance Improvement

G. AFMAN 37-139, Records Disposal Schedule

H. DODI 5200.40, DOD Information Technology Security Certification and Accreditation

I. Joint Commission for Accreditation of Healthcare Organization (JCAHO) Manual

J. 45 CFR Parts 160 and 164, Standards for Privacy of Individually Identifiable Health Information 

4.  SCOPE OF CARE:  

State the parameters and modalities of support; for example: XX Medical Organization will provide routine and after-hours reporting for radiology exams from YY Medical Organization via teleradiology during the period: Oct 2001 – MOU Termination.  Coverage during periods of physician manning shortage at YY Medical Organization may be covered when sufficient advance notice is given (minimum 30 days).  Examination categories will include all standard x-ray, computed tomography (CT), and magnetic resonance imaging (MRI).  Specifically excluded at this time are fluoroscopic studies, mammography and ultrasound (US)studies .  XXth Medical Organization will fax all CT and MRI requests not previously protocolled by the XXth Medical Organization radiologist for routine exam prescriptions within 72 hours.  Emergency studies will be protocolled immediately.  YYth Medical Organization will fax XXth Medical Organization CT and MRI exam protocol planning (i.e. radiologist specification of required imaging parameters, to include contrast administration if necessary for the requested diagnosis).  YYth Medical Organization will provide results by telephone, facsimile, or CHCS report as needed.
5.  RESPONSIBILITIES:
A.  XXth Medical Organization (Site requiring support and services):

(1) Provide a single point of contact for all issues related to this MOU and digital imaging support matters related to the Medical Organization.




Rank and Name: TSgt Nancy Robinson




Office Symbol: XX MDO/SGSR




Phone: (302) 564-7621

(2) Inform cooperating site of local network outages and equipment issues that impede the ability to provide services and support related to this MOU.

(3) Provide funding and procurement of necessary hardware required to connect the telerad system to the local network with the AFCA-approved configuration (e.g. a Virtual Private Network (VPN)).

(4) Provide necessary planning, coordination, and funding required to establish the Wide Area Network (WAN) connection between the two facilities.

(5) Provide a plan detailing the processes used to ensure end-users know the procedures for operating the telerad system.

(6) Provide telerad system contingency operations plans and capabilities.  Plan should include the cooperating site.

(7) Any actions or requirements necessary to maintain provider clinical currency and credentials, and organizational accreditation standards will be met by the organization during the term of this agreement.

B.  YYth Medical Organization (Site providing support and services):

(1) Provide a single point of contact for all issues related to this MOU and digital imaging support matters related to the Medical Organization.




Rank and Name: MSgt John Q. Smith




Office Symbol: YY MDO/SGSR




Phone: (718) 628-4356

(2) Inform cooperating site of local network outages and equipment issues that impede the ability to provide services and support related to this MOU.

(3) Provide funding and procurement of necessary hardware required to connect the telerad system to the local network with the AFCA-approved configuration (e.g. a Virtual Private Network (VPN)).

(4) Provide a plan detailing the processes used to ensure end-users know the procedures for operating the telerad system. 

(5) Provide telerad system contingency operations plans and capabilities. Plan should include the cooperating site.

(6) Any actions or requirements necessary to maintain provider clinical currency and credentials, and organizational accreditation standards will be met by the organization during the term of this agreement.

6.  PROCEDURES & EXPECTATIONS:
A.  Communications & Network Connectivity:

(1) All connections to the network will comply with the designated approval authorities (DAA) requirements for a Certificate of Networthiness (CON) and a Certificate to Operate (CTO).  Firewalls are managed by the base communication agency.  Security issues will be the responsibility of each party on their “end”.  

(2) Internal: Spoke (i.e. initiating) facilities require CHCS and/or LAN connections.  Initiating facilities could be transmitting full dataset images to intra-facility providers via a web browser-type configuration on the GFE network and computers.  Local archives will be maintained on Redundant Array of Independent Disks (RAID) devices for a limited period (e.g. 12 months); this will permit retrieval of prior studies.

(3) External: Initiating facilities should have transmission capacity to support a minimum transmission rate of 1.5Mbps.  If the interpreting site as software license to support remote access to web-viewing software, query and retrieve capability to intra-facility clinic providers on desktop PCs may be used for collaboration and consultation.  Web-based viewing is not an acceptable standard of care for primary diagnosis and interpretation of any image.

(4) Access to the Last Mile: The local communication agency at the transmitting and receiving locations will allow traffic across the telerad connections on dedicated ports with static IP addresses as listed in this MOU, monitoring of these ports for intrusion and malicious activities is expected and authorized.

(5) Because of the requirement for image transmission and interpretation to support direct patient care, the expected service level of the network and its connections is 99% up time.  

(6) Network failures will receive immediate attention to mitigate the problem.  Redundant systems shall be in place to ensure a fail-over system to support this service level.

B.  Workflow Concept

(1) All images at XXth Medical Organization will be acquired according to local standard operating procedures.  Images will be checked for quality control prior to transmission.  Poor images will be repeated prior to transmission.  It is likely that the initiating facility will use a laser printer as the image archiving method on-site until funding is available to provide a more robust archiving solution (e.g. RAID or Jukebox).

(2) The YYth Medical Organization (i.e. the “catcher’s mitt) will provide central archiving of digital images on the local PACS.  Initiating facilities will need local storage devices with a limited amount of RAID storage; laser printed images will be utilized to support image distribution as needed.

(3) Prior exams will be sent by mail with current studies for comparison, if requested by the interpreting facility.  This is not considered to be a routine practice for telerad support.

(4) Transmitted ultrasound or CT images will have priority, as the studies must be reviewed for completion prior to the patient being released from the initiating facilities.  For MRI images, this is not practical.  Highest priority for all sites will be given to exams specifically identified as emergent.

(5) Urgent/after-hours examinations -- All of the previously described processes will be followed the subsequent additions:

a. The transmitting/initiating facility will contact personnel at the receiving/interpreting facility by telephone or facsimile with a request for an urgent (wet-read) report. 

b. Responsibilities will be determined in individual M.0.U.s for each facility.  Results will be communicated directly by telephone or facsimile to requesting provider/facility or be made immediately available within CHCS.

(6) Routine Daily X-ray Examinations:

a. Read request and Image Transfer: Routine imaging examinations will be performed at XXth Medical Organization.  Exams are processed by the technologist and forwarded to YYth Medical Organization over the Telerad network link.  A corresponding Request for Radiologic Services (SF 519) will be sent by facsimile. Images will be permanently archived on the YYth Medical Organization PACS (Picture Archiving and Communication System). The request will provide adequate patient history for each examination and, whenever possible, the phone number of the requesting provider.
b. Receipt of Images: YYth Medical Organization radiologic technologists will monitor Telerad workstation(s) for incoming examinations; these exams will be manually forwarded into a PACS worklist for interpretation.  Images from XXth Medical Organization are held in the Telerad workstation pending reception of fax for request of services (SF519).  On receipt of the request, images will be manually transferred into the YYth Medical Organization’s PACS.  If a PACS broker is available this process may be automated. 

c. Study Interpretation and Dictation: Residents and/or staff will interpret telerad images at YYth Medical Organization.  After interpretation, a report will be dictated either by voice recognition or within the Remote Telephone Access System (RTAS) system.  Reports will then be available within CHCS for use by the initiating providers and facility.  Turnaround time for reports shall be < 48 hours.

d. Findings and Report Access: Unexpected findings requiring immediate notification will be relayed immediately by phone to requesting clinician (if phone number is provided) or to the XXth Medical Organization POC.  Reports will be available by one of the following means: telephone access to a digital recording of the actual dictation using the RTAS, a verbal or faxed report from YYth Medical Organization to the XXth Medical Organization provider, or on the remote CHCS after transcription.  If critical results are telephoned, the final dictated report will include the name of the health care provider who was notified of the results.

e. Verified Reports: Although exams may be initially read and findings dictated by a radiology resident, a credentialed staff radiologist reviews all studies and verifies the final reports.  If differences are noted between staff and resident findings, the YYth Medical Organization radiologist will notify a XXth Medical Organization health care provider immediately by phone and send a follow-up facsimile.

(7) Special considerations for routine CT & MRI exams:
a. Routine MRI & CT: Consults will be sent to DGMC via facsimile for appropriateness review and protocol determination by a DGMC radiologist or resident, and returned to NHL for scheduling.  Exams that are not routinely performed at XXth Medical Organization should not be requested as a teleradiology service regardless of the expertise available at DGMC.
b. Contrast Studies: A “contrast evaluation form” (which at minimum contains BUN and creatinine lab results, and report of patient’s past history of contrast reaction, see attached DGMC evaluation form) must be sent with the faxed request for appropriateness review before scheduling.  Contrast imaging studies will not be performed without a contrast administration order signed by a radiologist.  A NHL contrast-reaction-trained physician, physician assistant, or nurse health care provider must be available on site (i.e. within a 2 to 3 minute response time … an equivalent code-blue response) for any study requiring intravenous contrast material injection according to local policies (A copy of such a policy letter will be sent to DGMC).  Lemoore will be responsible for insuring their staff is adequately trained. 

c. Transmission of Exams: Images will be forwarded to YYth Medical Organization using the Telerad systems “high priority” setting for immediate review by radiologist to ensure no additional imaging is  necessary prior to release of the patient.  The XXth Medical Organization technologist must notify by telephone the YYth Medical Organization radiologist or resident of completion of CT exam transmission.
(8) Contingencies for System Failures:

a. Local CR system failure - a limited number of exams can be exposed on the CR plates pending repair of the CR unit.   Maintenance contract will be in place requiring prompt response in case of downtime (4 hours).

b. Network Failure- network failure may occur at the satellite LAN, military WAN, or the local LAN.   Image transmission failure gives a notification message within the image management workstation software. If this occurs, remote locations should notify both radiology and network personnel at the supported site immediately. Images will be available to the local providers on the local CR system and forwarded to the support site as soon as the network is operational.

c. CHCS Failure - CHCS failure will prevent automatic forwarding of teleradiology images into the PACs system.   This, however, does not necessarily prevent transmission of images to the interpreting site.   If immediate reading of images is required, interpreting site radiologic technologists will forward images into the PACs system manually.

d. Failure of XXth Medical Organization’s Telerad Management Workstation - this will prevent image transmission to interpreting site, and will appear as a transmission error within the remote image management workstation software. Again, personnel at the interpreting site should be notified immediately.

C.  Reimbursement for Telerad Support and Services:

(1) XXth Medical Organization will contract directly with a transcription service for payment of any costs associated with transcription of XXth Medical Organization reports.

(2) XXth Medical Organization will use CHCS to capture workload credits received for conducting studies read by the YYth Medical Organization.

(3) YYth Medical Organization radiology will use CHCS to capture workload credits received for reading studies from the XXth Medical Organization.

D.  Credentialing: 

(1) The YYth Medical Organization’s Credentials Monitor and YYth Medical Organization radiologists will assist XXth Medical Organization by providing information/documentation necessary to accomplish the necessary privileging for all services provided under this agreement
(2) XXth Medical Organization will privilege YYth Medical Organization radiologists in accordance AFI 41-119, para 5.32, and JCAHO telemedicine standard MS.5.16 for services provided under this agreement that involve prescribing a course of action and directing patient care.

E.  Liability: 

(1) While performing services pursuant to this agreement, active duty military members, civilian employees, and personal service contractors ( see DoDI 6025.5 Personal Services (PCS) for health care providers (HCPS), 6 Jan 95), collectively known as “federal employees”, remain employees of the United States performing duties within the course and scope of their federal employment.  Consequently, the provisions of the Federal Tort Claims Act (FTCA)(Title 28, U.S.C., Section 1346(b), 2671-2680), including its defense and immunities, will apply to allegations of negligence or wrongful acts or omissions by these federal employees while acting within the scope of their duties pursuant to this agreement.
(2) Each agency agrees to cooperate in the investigation and defense of claims actions for damages and to promptly notify the other agency of the filing of such claims.  It is understood that actions of independent contractors, including contractors, that may be working at DGMC under resource sharing agreements with the TRICARE contractor or some other contractual relationship that is not a PSC, are not actions of federal employees and the United States reserves any defenses and immunities afforded to it under the FTCA.

(3) In the event a claim or action is filed, which alleges negligent acts or omission by an individual providing services under this agreement, the employing agency shall be responsible for processing the claim or action.  In cases where the claim or action alleges negligence on the part of NHL and DGMC, the agency with the greatest interest shall be the lead agency for processing the claim or action subject to determination by Naval Claims Service and the Air Force’s Tort Claims and Litigation, Medical Law Branch, in Washington DC.   Each agency agrees to cooperate in the investigation of claims or actions for damages.
7.  IMPLEMENTATION: 

A.  This written agreement will be signed by parties of XXth Medical Organization and YYth Medical Organization who have the authority to bind their respective organizations to the terms set forth in this agreement.  The terms of this agreement will commence as of the date signed by both parties and will continue until terminated by either party.  It is expressly agreed that this written agreement embodies the entire agreement of the parties regarding this affiliation, subject to any applicable regulatory and statutory authority, and no other agreements exist between the parties except as herein expressly set forth.  Any changes or modifications to this agreement must be in writing and be signed by both parties.  The parties will review the agreement for appropriateness and currency periodically, but no less than once every three years.

B.  Termination by either party will require that written notification be sent by registered mail thirty (30) days prior to the termination date.  It is understood that the Surgeon General, HQ USAF, will have the right to terminate this agreement without such required notice at any time, if determined necessary to be in the interests of the Air Force mission requirements.
8.  MOBILIZATION/TRANSITION TO WAR:  this MOU remains in full effect during mobilizations, contingency operations, and transition to war.

9.  SIGNATURES TO THIS MOU:
_____________________________________
________________________________

JOSEPH P. SMITH, Colonel, USAF, FS

DAVID D. JONES, Colonel, USAF, MC

Commander, XXth Medical Organization

Commander, YYth Medical Organization

________






________

    Date







    Date

Attachments:

1.  Workload Estimates from Transmitting Facility

2.  List of Medical Facilities Under This Agreement

3.  List of Network Addresses, Protocols, and Ports

Distribution:

HQ MAJCOM X/SGM  (e.g. Major Command Resource Mgmt Office)

HQ MAJCOM  Y/SGM (e.g. Major Command Resource Mgmt Office)

OLA Region X (e.g. Regional Lead Agent Office, as applicable)

OLA Region Y (e.g. Regional Lead Agent Office, as applicable)

XXth MDG/SGM (e.g. Medical Org. Resource Mgmt Office)

YYth MDG/SGM (e.g. Medical Org. Resource Mgmt Office)

XXth SC/NCC (e.g. Base Communication Agency, Network Support)

YYth SC/NCC (e.g. Base Communication Agency, Network Support)

WORKLOAD ESTIMATES (Example):

	FY 2001
	Work Days
	Routine Plain Films
	 Fluoro
	IVPs/ Tomo
	Mamm  
	US  
	CT
	MR
	Total Proced

	October
	21
	848
	32
	6
	115
	149
	 
	 
	1150

	November
	20
	720
	19
	7
	129
	143
	 
	 
	1018

	December
	17
	800
	14
	5
	123
	165
	 
	 
	1107

	January
	21
	920
	21
	10
	143
	171
	 
	 
	1265

	February
	19
	743
	32
	5
	140
	142
	 
	 
	1062

	March
	20
	822
	35
	8
	160
	163
	 
	 
	1188

	April
	21
	802
	25
	4
	140
	174
	 
	 
	1145

	May
	21
	855
	33
	7
	182
	183
	 
	 
	1260

	June
	21
	722
	36
	5
	149
	177
	 
	 
	1089

	July
	 
	 
	 
	 
	 
	 
	 
	 
	0

	August
	 
	 
	 
	 
	 
	 
	 
	 
	0

	September
	 
	 
	 
	 
	 
	 
	 
	 
	0

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	10284


LIST OF FACILITIES (Example):

XXth Medical Organization, Bldg 47, Any Base XX, City State

XXth Medical Organization, Bldg 562, Any Base XX, City State

XXth Medical Organization, Bldg 566, Any Base XX, City State

YYth Medical Organization, Bldg 1063, Any Base YY, City State

LIST OF NETWORK ADDRESSES, PROTOCOLS, and PORTS (Example):

	Network Address
	Protocol
	Ports

	191.160.10.0
	DECnet LAVC
	NA

	191.160.10.0
	DECnet MOP Remote Console
	NA

	191.160.10.0
	IP TCP
	1249

	191.160.10.0
	IP TCP
	1346

	191.160.10.0
	IP TCP
	1458

	191.160.10.0
	IP TCP
	1745 (remote-winsock)

	191.160.10.0
	IP TCP
	1857

	191.160.10.0
	IP TCP
	1874

	191.160.10.0
	IP TCP
	1921 (noadmin)

	191.160.10.0
	IP TCP
	20000 (dnp)

	191.160.10.0
	IP TCP
	999 (applix)

	191.160.10.0
	UDP RPC/NFS
	1023

	191.160.10.0
	UDP NB NamSvc
	137 (NETBIOS Name Service)

	191.160.10.0
	SMB NBIO
	138 (NETBIOS Datagram Service)

	197.160.10.0
	UDP RPC/NFS
	2049 (RPC/NFS)

	197.250.39.0
	DECnet LAT
	NA

	197.250.39.0
	DECnet LAVC
	NA

	197.250.39.0
	DECnet MOP Remote Console
	NA

	197.250.39.0
	TCP HTTP Proxy
	1390 (iclpv-sc)

	197.250.39.0
	TCP HTTP Proxy
	8080 (HTTP Proxy)

	197.250.39.0
	UDP NB NamSvc
	137 (NETBIOS Name Service)

	197.250.39.0
	SMB NBIO
	138 (NETBIOS Datagram Service)

	197.250.39.0
	IP UDP
	2967

	197.250.39.0
	NetWare (SAP Request)
	NA

	197.250.39.0
	OSPFIGP
	(OSPF Hello)


APPENDIX I: Memorandum of Understanding for Network Support

Left Blank Intentionally: A standard template is on the subsequent pages for use by the local MTF in developing a Service Level Agreement (SLA) with the local Communications Agency.

MEMORANDUM OF UNDERSTANDING

BETWEEN THE

XXTH MEDICAL ORGANIZATION, SAME BASE XX, CITY, STATE

AND

XXTH COMMUNICATION AGENCY, SAME BASE XX, CITY, STATE

1. PURPOSE: This memorandum of understanding (MOU) specifies the services and commitments of the XXth Communication Agency as well as the expectations and obligations of XXth Medical Organization to support digital imaging transmissions (i.e. teleradiology or telerad) to offsite interpretation resources in support of the healthcare services provided at the XXth Medical Organization, Base XX, City, State. 

2.  SCOPE:  This MOU applies to the Commander, XXth Medical Organization and the Commander, XXth Communication Agency.

3.  REFERENCES:
A. AFI 33-101, Communications and Information Management Guidance and Responsibilities

B. AFI 33-115V1, Network Management

C. AFI 33-129, Transmission of Information Via the Internet

D. AFI 33-202, Computer Security

E. AFI 33-219, Telecommunications Monitoring and Assessment Program (TMAP)

F. AFI 33-221, Communications Security: Protected Distribution Systems

G. AFI 41-101, Obtaining Alternate Medical and Dental Care

H. AFI 41-119, Clinical Performance Improvement

I. AFMAN 37-139, Records Disposal Schedule

J. DODI 5200.40, DOD Information Technology Security Certification and Accreditation

K. Joint Commission for Accreditation of Healthcare Organization (JCAHO) Manual

L. 45 CFR Parts 160 and 164, Standards for Privacy of Individually Identifiable Health Information 

4.  RESPONSIBILITIES:
A.  XXth Medical Organization: (organization needing communication support)

(1) Provide a single point of contact for all issues related to this MOU and digital imaging transmission support matters related to the Medical Organization.

Rank and Name: TSgt Nancy Robinson

Office Symbol: SGSR

Phone: (302) 564-7621

(2) Provide funding and procurement of necessary hardware required to connect the telerad system to the AF Network with the AFCA-approved configuration (e.g. a Virtual Private Network (VPN)).

(3) Complete a Systems Security Authorization Agreement (SSAA) and any necessary actions required to achieve a Certificate to Operate (CTO) from the Designated Approval Authority (DAA) to permit the connection of the telerad system to the AF network.

(4) Coordinate with XXth Communication Agency on any major configuration changes (for example, network installation/expansion, TCP/IP port requirements, change in topology, system upgrades, relocation, and so forth).  Workgroup managers and System Administrators (SAs) will provide, upon request, equipment layout, network schematic, network connectivity (attached via backbone or stand alone), and their exact location.

(5) Describe how they will use the performance and trend analysis data from service provider and provide feedback to improve service.  Identify what resources XXth Medical Organization will matrix or transfer to the XXth Communication Agency.

(6) Describe a plan detailing the processes used to ensure end-users know the procedures for getting system help. Develop end-user contingency operations plans and capabilities.

(7) Describe the process used to notify end-users of planned outages that may impact system availability, including connectivity, equipment, or electricity.

(8) Provide XXth Communication Agency with access to equipment both electronically and physically as needed.

(9) In the event of a system failure or trouble call, the XXth Medical Organization will:

a. Contact XXth Medical Organization POC first, if available.

b. Provide XXth Communication Agency with a description of problem, it’s priority, and potential mission impact.

c. Work with the XXth Communication Agency during fault isolation process, as needed.

d. Negotiate for increased workload/expansion for contingencies or new support.

B.  XXth Communication Agency: (organization providing communication support)

(1) Provide a single point of contact for all issues related to this MOU and digital imaging transmission support matters related to the Communication Agency.

Rank and Name: MSgt John Q. Smith

Office Symbol: SCSP

Phone: (302) 564-6540

(2) Provide support of network components required to support the telerad system.

(3) Specify what resources it will use and/or require to fulfill the requirements of this MOU.

(4) State security methods/measures that the XXth Communication Agency will use to protect infrastructure resources from unauthorized access, monitoring, or tampering.

(5) Explain the coordination process for service degradation or failure correction and state how XXth Medical Organization will be kept informed of status.

(6) Describe how the XXth Communication Agency will inform the customer of infrastructure changes and new or changed service.  Describe the process used to notify and coordinate with XXth Medical Organization about planned outages of connectivity, equipment, or electricity.

(7) Describe what performance data and analysis reports they will provide to the customer organization to show service quality and level of customer support provided.  Describe materials that will be provided to customer to minimize procedural errors.

(8) Explain customer support performance criteria and workload limitations (for example, hours of operation, response times, expected maximum calls).  Perform periodic surveys to monitor customer satisfaction.

(9) State what customer training is available and what role the XXth Communication Agency will play in customer training (if any).

5.  ESCALATION:  The two parties agree to the following procedures in case they need to escalate resolution of a problem (i.e. the customer is not satisfied with the service provided):

Escalation Level


To Whom


Phone Number


Level 1


Squadron CC


(302) 564-6501


Level 2


Group CC


(302) 564-6500


Level 3


Wing CC


(302) 564-6001

6.  IMPLEMENTATION:  This MOU is effective upon the date of last signature and will remain in effect until formally terminated by mutual consent of both parties involved upon 90 days of written notice to other party.  Revisions or modifications adopted by mutual agreement will be appended to this MOU as an addendum.

7.  MOBILIZATION/TRANSITION TO WAR:  this MOU remains in full effect during mobilizations, contingency operations, and transition to war.

8.  SIGNATURES TO THIS MOU:
________________________________

______________________________

JOSEPH P. SMITH, Colonel, USAF, FS

DAVID D. JONES, Colonel, USAF

Commander, XXth Medical Organization

Commander, XXth Communications Agency

________






________

Date






    Date

Attachments (As Needed):

1.  Performance Criteria Summary

2.  List of Support Equipment and Software

3.  List of Network Addresses, Protocols, and Ports

Distribution (As Required):

HQ MAJCOM X/SGM  (e.g. Major Command Medical POC)

HQ MAJCOM X/SCP (e.g. Major Command Communications POC)

XXth MDG/SGM (e.g. Medical Org. Resource Mgmt Office)

XXth SC/NCC (e.g. Communication Agency, Network Support)

PERFORMANCE CRITERIA SUMMARY (Example):

Hours of Operation: 
0730-1800 Mon-Fri




0730-1600 Sat-Sun

Response Time:
15 minutes phone follow-up




30 minutes on-site

Expected Calls/Month:




4 calls a month for network outages or transmission problems




Routine and ongoing intrusion detection and monitoring

Expected Network Uptime:




99% - 24 hrs/day, 7 days/week, 365 days/year

SUPPORT EQUIPMENT AND SOFTWARE (Example):

Supported Equipment:

1. VPN 1

2. VPN 2

Supported Software:

LIST OF NETWORK ADDRESSES, PROTOCOLS, and PORTS (Example):

	Network
	Protocol
	Ports

	191.160.10.0
	DECnet LAVC
	NA

	191.160.10.0
	DECnet MOP Remote Console
	NA

	191.160.10.0
	IP TCP
	1249

	191.160.10.0
	IP TCP
	1346

	191.160.10.0
	IP TCP
	1458

	191.160.10.0
	IP TCP
	1745 (remote-winsock)

	191.160.10.0
	IP TCP
	1857

	191.160.10.0
	IP TCP
	1874

	191.160.10.0
	IP TCP
	1921 (noadmin)

	191.160.10.0
	IP TCP
	20000 (dnp)

	191.160.10.0
	IP TCP
	999 (applix)

	191.160.10.0
	UDP RPC/NFS
	1023

	191.160.10.0
	UDP NB NamSvc
	137 (NETBIOS Name Service)

	191.160.10.0
	SMB NBIO
	138 (NETBIOS Datagram Service)

	197.160.10.0
	UDP RPC/NFS
	2049 (RPC/NFS)

	197.250.39.0
	DECnet LAT
	NA

	197.250.39.0
	DECnet LAVC
	NA

	197.250.39.0
	DECnet MOP Remote Console
	NA

	197.250.39.0
	TCP HTTP Proxy
	1390 (iclpv-sc)

	197.250.39.0
	TCP HTTP Proxy
	8080 (HTTP Proxy)

	197.250.39.0
	UDP NB NamSvc
	137 (NETBIOS Name Service)

	197.250.39.0
	SMB NBIO
	138 (NETBIOS Datagram Service)

	197.250.39.0
	IP UDP
	2967

	197.250.39.0
	NetWare (SAP Request)
	NA

	197.250.39.0
	OSPFIGP
	(OSPF Hello)


APPENDIX J: Glossary
Analog signal - a form of information transmission in which the signal varies in a continuous manner and is not limited to discrete steps.

Archive - a repository for digital medical images in a picture archiving and communications system (PACS), typically with a specific purpose of providing either short-term or long-term (permanent) storage of images. Erasable or nonerasable media may be utilized in an archive.

Baud - the number of events processed in 1 second, usually expressed in bits per second (bps) or kilobits per second (kbps). Typical rates are 14.4 kbps, 28.8 kbps, and 56 kbps.

Bit (binary digit) - the smallest piece of digital information that a computing device handles. It represents off or on (0 or 1). All data in computing devices are processed as bits or strings of bits.

Bit depth - the number of bits used to encode each pixel of the image.

Bits per second - see Throughput, Baud.

Byte - a grouping of 8 bits used to represent a character or value.

Carrier - see Data Carrier

CCD (charge-coupled device) - a photoelectric device that converts light information into electronic information.  CCDs are commonly used in television cameras and image scanners and consist of an array of sensors that collect and store light as a buildup of electrical charge. The resulting electrical signal can be converted into digital values and processed digitally in a computer to form an image.

CCD scanner - a device that uses a CCD sensor to convert film images into electronic data.  

Clock - a component in a computer's processor that supplies an oscillating signal used for timing command execution and information handling.

Clock speed - the rate at which the clock oscillates or cycles. Clock speed is expressed in MHz, equal to 1 million clock ticks per second.

Compression ratio - the ratio of the number of bits in an original image to that in a compressed version of that image.  For example, a compression ratio of 2:1 would correspond to a compressed image with one-half the number of bits of the original.

Consultation system - a teleradiology system used to determine the completeness of examinations, to discuss findings with other physicians, or for other applications, with the knowledge that the original images will serve as the basis for the final official interpretation rendered at some later time by the physician responsible for that report.

Co-processor - a device in a computer to which specialized processing operations are delegated such as mathematical computation or video display. The advantage of a coprocessor is that it significantly increases processing speed.

CPU (central processing unit) - the device in a computer that performs the calculations. It executes instructions (the program) and performs operations on data.

CR (computed radiography) - a system that uses a storage phosphor plate contained in a cassette instead of a filmscreen cassette. A laser beam scans the exposed plate to produce the digital data that is then converted into an image.

CRT (cathode ray tube) - refers to the monitor or display device in the teleradiology system.

Data carrier - the signal that is used to transmit the data. If this signal is not present, there can be no data communication between modems.

Data communication - all forms of computer information exchange. Data communication may take place between two computers in the same building via a local area network (LAN), across the country via telephone, or around the world via satellite.

Data compression - methods to reduce the data volume by encoding it in a more efficient manner, thus reducing the image processing and transmission times and storage space required. These methods may be reversible or irreversible.

Data transfer rate - the speed at which information is transferred between devices, such as a scanner and a computer; between components within a device, such as between storage and memory in a computer; or between teleradiology stations.

Dedicated lines - a telephone line that is reserved for the exclusive use of one customer. It can be used 24 hours a day and usually offers better quality than a standard dial-up telephone line but may not significantly increase the performance of data communication.

DICOM (Digital Imaging and COmmunications in Medicine) - a standard for interconnection of medical digital imaging devices, developed by the ACR-NEMA committee sponsored by the American College of Radiology and the National Electrical Manufacturers Association.

Digital signal - a form of information transmission in which the signal varies in discrete steps, not in a continuous manner.

Digitize - the process by which analog (continuous value) information is converted into digital (discrete value) information. This process is a necessary function for computer imaging applications because visual information is inherently in analog format and most computers use only digital information.

Direct image capture - the capture or acquisition of digital image data that have been acquired in digital format by an imaging modality. The image produced from the data, regardless of the modality that produced it (CT, MRI, computed radiography, ultrasound) is identical to the original.

dpi (dots per inch) - while in conventional radiography, resolution is commonly expressed in line pairs per millimeter (lp/mm), film digitizer resolution is commonly expressed as dots (pixels) per inch.

Dynamic range - the ability of a communication or imaging system to transmit or reproduce a spectrum of information or brightness values.

File - a set of digital data that have a common purpose, such as an image, a program, or a database.

Floppy diskette - a data storage device made of metal-coated plastic that can store computer information and can be physically transported from one place to another. The storage capacity of floppy diskettes is usually in the range of 360 K to 1.5 megabytes, which is too small to be of use in most imaging applications.

Floppy diskette drive - the device on a computer that can read and write to floppy diskettes. It is used to import and export data.

G (giga) - stands for the number 1 billion. It is used primarily when referring to computer storage capacities; for example, 1 GB = 1 billion bytes or 1000 megabytes.

Gray scale - the number of different shades of levels of gray that can be stored and displayed by a computer system. The number of gray levels is directly related to the number of bits used in each pixel: 6 bits = 64 gray levels, 7 bits = 128 gray levels, 8 bits = 256 gray levels, 10 bits = 1024 gray levels, and 12 bits = 4096 gray levels.

Gray-scale monitor - a black-to-white display with varying shades of gray, ranging from several shades to thousands, thus being suitable for use in imaging. This type of monitor also may be referred to as a monochrome display. (see also monochrome monitors)

Hard disk drive - an internal computer device that is used for storage of data.

Hardware - a collective term used to describe the physical components that form a computer. The monitor, CPU, disk drives, memory, modem, and other components are all considered hardware. If you can touch it, it is hardware.

HIS (Hospital Information System) - an integrated computerbased system to store and retrieve patient information including laboratory and radiology reports.

IDE (Integrated Device Electronics) - a type of interface used for hard disk drives that integrates the control electronics for the interface on the drive itself. Its purpose is to increase the speed at which information can be transferred between the hard disk and the rest of the computer.

IMACS - Image Management and Communication System. 

Image - a computer's digital representation of a physical object.  Note:  This is not really the definition of an image (it refers to an electronic image)…..this should probably be clarified or modified.

Image compression - reduction of the amount of data required to represent an image. This is accomplished by encoding the spatial and contrast information more efficiently, discarding some non-essential information, or both.

Interface - the connection between two computers or parts of computers. It consists mainly of electronic circuitry.

Irreversible compression - some permanent alteration of digital image data. This is sometimes referred to as lossy compression.

ISDN -integrated services digital network. A switched network with end-to-end digital connection enabling copper wiring to perform functions such as high-speed transmission which frequently require higher capacity fiberoptic cable.

K (kilo) - stands for the number one thousand. It is used primarily when referring to computer storage and memory capacities: for example, 1 kbps = 1024 bps .

LAN (local area network) - computers in a limited area linked together thereby allowing  the exchange of data.

Laser film scanner - a device that uses a laser beam to convert an image on x-ray film into digital image data.

Leased line - same as a dedicated line.

Lossless - see reversible compression.

Lossy -.see irreversible compression.

M (mega) - stands for the number 1 million. It is used primarily when referring to computer storage and memory capacities; for example, 1 MB = 1 million bytes. 1 MB =  1000 kbytes or 1,000,000 bytes.

Matrix size: Small - defined as images from CT, MRI, ultrasound, nuclear medicine, and digital fluorography.  Large - defined as images from computed radiography and digitized radiographic films.

Memory - electronic circuitry within a computer that stores information.

Modem - a device that converts digital signals from a computer to pulse tone signals for transmission over telephone lines.

Monochrome monitor - a computer display in which an image is presented as different shades of gray from black to white. (see also gray-scale monitor)

Mouse - an input device that allows the computer user to point to objects on the screen and execute commands.

Operating system - software that allocates and manages the resources available within a computer system. UNIX, MSDOS, Macintosh, and Windows are examples of operating systems.

Optical disk - a computer data storage disk used primarily for large amounts (GB) of data.

PACS - Picture Archiving and Communication System.

Peripheral - a device that is connected to a computer and performs a function. Scanners, mouse pointers, printers, keyboards, and monitors are examples of peripherals.

Phosphor - the coating on the inside of a CRT or monitor that produces light when it is struck by an electron beam.

Pixel (picture element) - the smallest piece of information that can be displayed on a CRT. It is represented by a numerical code within the computer and displayed on the monitor as a dot of a specific color or intensity. An image is composed of a large array of pixels of differing intensities or colors.

Protocol - a set of guidelines by which two different computer devices communicate with each other.

RAM (random access memory) - a type of temporary memory in a computer in which programs are run, images are processed, and information is stored. The amount of RAM that a computer requires varies widely depending on the specific application. Information stored in RAM is lost when the power is shut off.

Resolution - the ability of an imaging system to differentiate between objects.

Reversible compression - no permanent alteration of original image information upon reconstruction. This is sometimes referred to as lossless.

RIS - Radiology Information System.

Roam and zoom - the ability to  magnify a region in the display and move the magnified area in a continuous manner.

ROM (read memory) - a permanent memory which is an integral part of the computer. Programs and information stored in ROM are not lost when the power is removed.

SCSI (small computer systems interface) - SCSI is an interface protocol that is used to link dissimilar computer devices so that they can exchange data. SCSI interfaces are most common in image scanners and mass storage devices.  This type of interface is well suited for imaging applications.

Secondary image capture - the capture in digital format of image data that originally existed in another primary format (e.g., a digital image data file on a CT scanner, or a analog  radiographic film) through the process of video capture or film digitization.

Software - a name given to the programs or sets of programs that are executed on a computer.

Tera (T) - stands for approximately 1 trillion (1012) Note change in previous number. It is used primarily when referring to archive storage capabilities; for example, 1 TB-one trillion bytes or 1 million MB or 1000 GB.

Throughput - a measure of the amount of data that is actually being communicated, expressed in bits per second.  It is related to the baud rate but is usually somewhat less in value due to non-ideal circumstances. Typically, modems with higher baud rates can attain a higher throughput.

Video capture - the process by which images are digitized directly from the video display console of a modality, such as CT, MRI, or ultrasound. The video signal is converted to a digital signal. This process is more efficient and produces better quality images than scanning films that are produced by the same equipment.

Voxel (volume element, derived from pixel) - a voxel is, as the name would imply, a three-dimensional version of a pixel. Voxels are generated by computer-based imaging systems, such as CT and MRI. Using voxels, threedimensional simulations of objects can be reconstructed by imaging systems.

WAN (wide area network) - a communication system that extends over large distances (covering more than a metropolitan area), often employing multiple communication link technologies such as copper wire, coaxial cable, and fiberoptic links. The cost of these wide area networks is presently dominated by transmission costs.

WORM (Write Once Read Many times) - a peripheral memory device that stores information permanently.
APPENDIX K: Digital Imaging Resources

This page does not represent any endorsement of the sites or products it is only a sample of available information related to PACS and PACS issues.  Other sites are linked on the AFDIRB Homepage.

AFDIRB Homepage: http://140.139.50.101/afdirb/
AFMLO Clinical Engineering Homepage: https://afml.ft-detrick.af.mil/afmlo/CE.htm 

DITSCAP Homepage: http://iase.disa.mil/ditscap/index.html 

C4ISP Homepage: https://www.afca.scott.af.mil/c4isp/ 

Medical Imaging Mag Online: http://www.medicalimagingmag.com/main.asp 

Health Management Technology Online: http://www.healthmgttech.com/main.htm 

Diagnostic Imaging Online: http://www.diagnosticimaging.com/
AuntMinnie.com (PACS discussion group and a substantial amount of information on PACS/TR): http://auntminnie.com/
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� “There may be less stringent guidelines for display systems when these display systems are not used for the official interpretation.”  ACR Teleradiology Standard, 1/1/99; � HYPERLINK "http://www.acr.org/cgi-bin/fr?tmpl:standards00,pdf:pdf/teleradiology.pdf" ��http://www.acr.org/cgi-bin/fr?tmpl:standards00,pdf:pdf/teleradiology.pdf� 
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_1066548926.xls
Introduction

		

		PACS Planning Guide Data Collection Workbook

		1.  This workbook is designed as a tool for uniform data collection to support the AFMS PACS initiative

		2.  Please provide as complete and accurate information as possible, this will allow the program office (AFMLO/FOE) to assess the best

		possible system to meet the needs of your MTF and the Air Force (the information provided is only sample data, delete it and add yours)

		3.  There are workload sheets for numerous modalities, only complete the sheets applicable to your facility (Do NOT delete the other worksheets)

		4.  The worksheets have calculations built in to compute your inputs, please only place data in the blocked areas, change dates and years to

		accurately reflect the information provided on the workload and consumables worksheets

		5.  Please make any annotations regarding your input directly on the specific worksheet in question

		6.  Save the file under "(Base Name) PACS Data Sheet.XLS" & send the completed file electronically to either email address provided below

		(e.g. Luke PACS Data Sheet.XLS)

		7.  Thank you for your hard work in support of this initiative to develop PACS across the AFMS enterprise.  If you have any questions or

		comments please direct them to the PACS Program office at AFMLO/FOE (301-619-4031/6872)



Air Force Medical Logistics Office / FOE
Technology Integration and Support Team
1423 Sultan Drive, Suite 200
Fort Detrick, MD 21702-5006
Phone: 301/619-4031 ~ DSN: 343-4031
Facsimile: 301/619-2958 ~ DSN: 343-2958 
E-mail:  michael.nielsen@ft-detrick.af.mil 
             thomas.monroe@ft-detrick.af.mil
             thomas.lewis@ft-detrick.af.mil



Equipment Inventory

		ANY AFB EQUIPMENT

		System Modalty              (e.g. Rad, Rad/Fluoro, CT)		Make		Index #		Model		Date of Purchase		DICOM Yes or No

		CT		(1) GE				CTi LIGHTSPEED CT		Oct-00		YES

		ULTRASOUND		(1) ACUSON				SEQUOIA		Apr-98		YES

		ULTRASOUND		(2) ATL				HDI 5000 plus ULTRASOUND		Apr-00		YES

		WORKSTATION		(1) GE				3D WORKSTATION		Oct-00		YES

		RAD/FLUORO		(3) R/F GE				LEGACY		Oct-97 / 98		YES

		MRI		(1) GE				Signa 1.5 Telsa		Jun-92		YES

		MAMMOGRAPHY		(2) GE				DMR Mammography Units		Oct-00		NO

		STEREOTATIC		(1) FISHER				STEREOTATIC DIGITAL SYSTEM		Jun-97		YES

		C-ARM		(2) OEC				9800 / 9800 plus		July-96 / May-01		YES

		ROUTINE RAD		(3) GE				ADVANTX HF 65		Oct-00		NO



NOTES: (If Needed)



Workload (Routine)

		Modality:		Routine Rad																										10Mb

		Year		Month		# of Exams		# of Images		Annual AVG Exams		Annual AVG Images		Daily AVG Exams		Daily AVG Images		Annual Daily AVG Exams		Annual Daily AVG Images				Daily AVG for data provided		Annual AVG for data provided				2.90E+12

		2000		Jan		2242		5606		2259		5649		112		280		113		282				121		302

				Feb		2221		5553						111		278

				Mar		2645		6613						132		331

				Apr		1925		4813						96		241

				May		2570		6425						129		321

				Jun		2368		5920						118		296

				Jul		2115		5288						106		264

				Aug		2231		5578						112		279

				Sep		2241		5603						112		280

				Oct		2252		5630						113		282

				Nov		2029		5073						101		254

				Dec		2274		5685						114		284

		1999		Jan		2523		6308		2382		5956		126		315		119		298

				Feb		2546		6365						127		318

				Mar		2861		7153						143		358

				Apr		2422		6055						121		303

				May		2492		6230						125		312

				Jun		2505		6263						125		313

				Jul		2192		5480						110		274

				Aug		2093		5233						105		262

				Sep		1883		4708						94		235

				Oct		2159		5398						108		270

				Nov		2366		5915						118		296

				Dec		2545		6363						127		318

		1998		Jan		2685		6794		2443		6076		134		340		122		304

				Feb		2521		5848						126		292

				Mar		2667		6663						133		333

				Apr		2590		6475						130		324

				May		2299		5748						115		287

				Jun		2324		5810						116		291

				Jul		2236		5590						112		280

				Aug		2205		5513						110		276

				Sep		2389		5973						119		299

				Oct		2488		6220						124		311

				Nov		2366		5915						118		296

				Dec		2545		6363						127		318

		1997		Jan		2918		6666		2609		6463		146		333		130		323

				Feb		2430		6075						122		304

				Mar		2839		7098						142		355

				Apr		2833		7082						142		354

				May		2610		6525						131		326

				Jun		2720		6800						136		340

				Jul		2846		7115						142		356

				Aug		2257		5643						113		282

				Sep		2611		6528						131		326

				Oct		2635		6595						132		330

				Nov		2266		5665						113		283

				Dec		2347		5769						117		288

		1996		Jan						0		0		0		0		0		0

				Feb										0		0

				Mar										0		0

				Apr										0		0

				May										0		0

				Jun										0		0

				Jul										0		0

				Aug										0		0

				Sep										0		0

				Oct										0		0

				Nov										0		0

				Dec										0		0

		1995		Jan						0		0		0		0		0		0

				Feb										0		0

				Mar										0		0

				Apr										0		0

				May										0		0

				Jun										0		0

				Jul										0		0

				Aug										0		0

				Sep										0		0

				Oct										0		0

				Nov										0		0

				Dec										0		0

				Total for Period:		116,327		289,731



NOTES: (If Needed)



Workload (Fluoro)

		Modality:		Fluoro																										512kb

		Year		Month		# of Exams		# of Images		Annual AVG Exams		Annual AVG Images		Daily AVG Exams		Daily AVG Images		Annual Daily AVG Exams		Annual Daily AVG Images				Daily AVG for data provided		Annual AVG for data provided				0.00E+00

		2000		Jan						0		0		0		0		0		0				0		0

				Feb										0		0

				Mar										0		0

				Apr										0		0

				May										0		0

				Jun										0		0

				Jul										0		0

				Aug										0		0

				Sep										0		0

				Oct										0		0

				Nov										0		0

				Dec										0		0

		1999		Jan						0		0		0		0		0		0

				Feb										0		0

				Mar										0		0

				Apr										0		0

				May										0		0

				Jun										0		0

				Jul										0		0

				Aug										0		0

				Sep										0		0

				Oct										0		0

				Nov										0		0

				Dec										0		0

		1998		Jan						0		0		0		0		0		0

				Feb										0		0

				Mar										0		0

				Apr										0		0

				May										0		0

				Jun										0		0

				Jul										0		0

				Aug										0		0

				Sep										0		0

				Oct										0		0

				Nov										0		0

				Dec										0		0

		1997		Jan						0		0		0		0		0		0

				Feb										0		0

				Mar										0		0

				Apr										0		0

				May										0		0

				Jun										0		0

				Jul										0		0

				Aug										0		0

				Sep										0		0

				Oct										0		0

				Nov										0		0

				Dec										0		0

		1996		Jan						0		0		0		0		0		0

				Feb										0		0

				Mar										0		0

				Apr										0		0

				May										0		0

				Jun										0		0

				Jul										0		0

				Aug										0		0

				Sep										0		0

				Oct										0		0

				Nov										0		0

				Dec										0		0

		1995		Jan						0		0		0		0		0		0

				Feb										0		0

				Mar										0		0

				Apr										0		0

				May										0		0

				Jun										0		0

				Jul										0		0

				Aug										0		0

				Sep										0		0

				Oct										0		0

				Nov										0		0

				Dec										0		0

				Total for Period:		0		0



NOTES: (If Needed)



Workload (Ultrasound)

		Modality:		Ultrasound																										750kB

		Year		Month		# of Exams		# of Images		Annual AVG Exams		Annual AVG Images		Daily AVG Exams		Daily AVG Images		Annual Daily AVG Exams		Annual Daily AVG Images				Daily AVG for data provided		Annual AVG for data provided				5.02E+10

		2000		Jan		329		1152		369		1290		16		58		18		65				21		70

				Feb		278		973						14		49

				Mar		471		1649						24		82

				Apr		278		973						14		49

				May		346		1211						17		61

				Jun		420		1470						21		74

				Jul		325		1138						16		57

				Aug		438		1533						22		77

				Sep		444		1554						22		78

				Oct		326		1141						16		57

				Nov		390		1365						20		68

				Dec		378		1323						19		66

		1999		Jan		433		1516		414		1450		22		76		21		72

				Feb		450		1575						23		79

				Mar		489		1712						24		86

				Apr		474		1659						24		83

				May		426		1491						21		75

				Jun		411		1439						21		72

				Jul		395		1383						20		69

				Aug		366		1281						18		64

				Sep		373		1306						19		65

				Oct		365		1278						18		64

				Nov		408		1428						20		71

				Dec		380		1330						19		67

		1998		Jan		479		1668		422		1326		24		83		21		66

				Feb		456		1452						23		73

				Mar		519		1609						26		80

				Apr		465		1442						23		72

				May		417		1293						21		65

				Jun		353		1094						18		55

				Jul		368		1141						18		57

				Aug		383		1187						19		59

				Sep		424		1314						21		66

				Oct		410		1271						21		64

				Nov		408		1268						20		63

				Dec		380		1178						19		59

		1997		Jan		505		1580		491		1513		25		79		25		76

				Feb		461		1475						23		74

				Mar		502		1556						25		78

				Apr		504		1562						25		78

				May		461		1429						23		71

				Jun		506		1574						25		79

				Jul		523		1621						26		81

				Aug		434		1345						22		67

				Sep		493		1528						25		76

				Oct		541		1647						27		82

				Nov		474		1469						24		73

				Dec		492		1374						25		69

		1996		Jan						0		0		0		0		0		0

				Feb										0		0

				Mar										0		0

				Apr										0		0

				May										0		0

				Jun										0		0

				Jul										0		0

				Aug										0		0

				Sep										0		0

				Oct										0		0

				Nov										0		0

				Dec										0		0

		1995		Jan						0		0		0		0		0		0

				Feb										0		0

				Mar										0		0

				Apr										0		0

				May										0		0

				Jun										0		0

				Jul										0		0

				Aug										0		0

				Sep										0		0

				Oct										0		0

				Nov										0		0

				Dec										0		0

				Total for Period:		20351		66957



NOTES: (If Needed)



Workload (MR)

		Modality:		MR																										512kb

		Year		Month		# of Exams		# of Images		Annual AVG Exams		Annual AVG Images		Daily AVG Exams		Daily AVG Images		Annual Daily AVG Exams		Annual Daily AVG Images				Daily AVG for data provided		Annual AVG for data provided				1.61E+10

		2000		Jan		121		681		171		602		6		34		9		30				9		33

				Feb		147		599						7		30

				Mar		167		792						8		40

				Apr		161		570						8		29

				May		178		636						9		32

				Jun		208		681						10		34

				Jul		181		477						9		24

				Aug		183		588						9		29

				Sep		190		477						10		24

				Oct		180		340						9		17

				Nov		167		696						8		35

				Dec		174		688						9		34

		1999		Jan		226		773		202		766		11		39		10		38

				Feb		195		821						10		41

				Mar		209		955						10		48

				Apr		220		1006						11		50

				May		181		766						9		38

				Jun		227		722						11		36

				Jul		207		792						10		40

				Aug		190		551						10		28

				Sep		186		518						9		26

				Oct		154		603						8		30

				Nov		237		955						12		48

				Dec		191		728						10		36

		1998		Jan		184		670		168		602		9		34		8		30

				Feb		162		600						8		30

				Mar		214		764						11		38

				Apr		213		761						11		38

				May		167		596						8		30

				Jun		184		657						9		33

				Jul		147		525						7		26

				Aug		144		514						7		26

				Sep		157		561						8		28

				Oct		160		571						8		29

				Nov		137		489						7		24

				Dec		146		521						7		26

		1997		Jan		203		688		183		644		10		34		9		32

				Feb		181		646						9		32

				Mar		223		746						11		37

				Apr		190		643						10		32

				May		205		732						10		37

				Jun		200		714						10		36

				Jul		170		607						9		30

				Aug		131		468						7		23

				Sep		161		575						8		29

				Oct		199		711						10		36

				Nov		162		579						8		29

				Dec		175		624						9		31

		1996		Jan						0		0		0		0		0		0

				Feb										0		0

				Mar										0		0

				Apr										0		0

				May										0		0

				Jun										0		0

				Jul										0		0

				Aug										0		0

				Sep										0		0

				Oct										0		0

				Nov										0		0

				Dec										0		0

		1995		Jan						0		0		0		0		0		0

				Feb										0		0

				Mar										0		0

				Apr										0		0

				May										0		0

				Jun										0		0

				Jul										0		0

				Aug										0		0

				Sep										0		0

				Oct										0		0

				Nov										0		0

				Dec										0		0

				Total for Period:		8695		31377



NOTES: (If Needed)



Workload (CT)

		Modality:		CT																										512kb

		Year		Month		# of Exams		# of Images		Annual AVG Exams		Annual AVG Images		Daily AVG Exams		Daily AVG Images		Annual Daily AVG Exams		Annual Daily AVG Images				Daily AVG for data provided		Annual AVG for data provided				2.54E+10

		2000		Jan		256		853		311		1038		13		43		16		52				15		52

				Feb		340		1133						17		57

				Mar		403		1343						20		67

				Apr		262		873						13		44

				May		311		1037						16		52

				Jun		332		1107						17		55

				Jul		303		1010						15		51

				Aug		280		933						14		47

				Sep		317		1057						16		53

				Oct		274		913						14		46

				Nov		304		1013						15		51

				Dec		355		1183						18		59

		1999		Jan		321		1070		322		1072		16		54		16		54

				Feb		311		1037						16		52

				Mar		346		1153						17		58

				Apr		356		1187						18		59

				May		317		1057						16		53

				Jun		361		1203						18		60

				Jul		317		1037						16		52

				Aug		277		923						14		46

				Sep		334		1113						17		56

				Oct		280		933						14		47

				Nov		323		1077						16		54

				Dec		321		1070						16		54

		1998		Jan		366		1220		251		892		18		61		13		45

				Feb		330		1100						17		55

				Mar		321		1170						16		59

				Apr		265		883						13		44

				May		192		640						10		32

				Jun		254		847						13		42

				Jul		182		607						9		30

				Aug		213		710						11		36

				Sep		234		780						12		39

				Oct		216		720						11		36

				Nov		237		663						12		33

				Dec		199		1363						10		68

		1997		Jan		409		1187		346		1126		20		59		17		56

				Feb		356		1183						18		59

				Mar		355		1137						18		57

				Apr		341		1073						17		54

				May		328		1062						16		53

				Jun		322		1050						16		53

				Jul		315		983						16		49

				Aug		295		973						15		49

				Sep		292		1353						15		68

				Oct		406		1137						20		57

				Nov		341		1307						17		65

				Dec		392		1070						20		54

		1996		Jan						0		0		0		0		0		0

				Feb										0		0

				Mar										0		0

				Apr										0		0

				May										0		0

				Jun										0		0

				Jul										0		0

				Aug										0		0

				Sep										0		0

				Oct										0		0

				Nov										0		0

				Dec										0		0

		1995		Jan						0		0		0		0		0		0

				Feb										0		0

				Mar										0		0

				Apr										0		0

				May										0		0

				Jun										0		0

				Jul										0		0

				Aug										0		0

				Sep										0		0

				Oct										0		0

				Nov										0		0

				Dec										0		0

				Total for Period:		14762		49533



NOTES: (If Needed)



Workload (Angio)

		Modality:		Angio																										2Mb

		Year		Month		# of Exams		# of Images		Annual AVG Images		Annual AVG Exams		Daily AVG Images		Daily AVG Exams		Annual Daily AVG Images		Annual Daily AVG Exams				Daily AVG for data provided		Annual AVG for data provided				2.57E+10

		2000		Jan		65		232		46		164		3		12		2		8				4		13

				Feb		52		186						3		9

				Mar		48		171						2		9

				Apr		2		7						0		0

				May		44		157						2		8

				Jun		65		232						3		12

				Jul		24		86						1		4

				Aug		48		171						2		9

				Sep		14		50						1		3

				Oct		4		14						0		1

				Nov		93		332						5		17

				Dec		91		325						5		16

		1999		Jan		95		339		88		313		5		17		4		16

				Feb		80		286						4		14

				Mar		130		464						7		23

				Apr		120		429						6		21

				May		68		243						3		12

				Jun		99		354						5		18

				Jul		126		450						6		23

				Aug		0		0						0		0

				Sep		55		196						3		10

				Oct		31		111						2		6

				Nov		171		611						9		31

				Dec		77		275						4		14

		1998		Jan		38		122		77		237		2		6		4		12

				Feb		87		278						4		14

				Mar		86		154						4		8

				Apr		58		186						3		9

				May		80		256						4		13

				Jun		78		250						4		13

				Jul		64		205						3		10

				Aug		41		131						2		7

				Sep		51		163						3		8

				Oct		94		301						5		15

				Nov		171		547						9		27

				Dec		78		250						4		13

		1997		Jan		80		477		105		356		4		24		5		18

				Feb		133		426						7		21

				Mar		99		317						5		16

				Apr		89		285						4		14

				May		105		336						5		17

				Jun		128		410						6		21

				Jul		111		355						6		18

				Aug		150		480						8		24

				Sep		155		496						8		25

				Oct		97		310						5		16

				Nov		44		141						2		7

				Dec		73		240						4		12

		1996		Jan						0		0		0		0		0		0

				Feb										0		0

				Mar										0		0

				Apr										0		0

				May										0		0

				Jun										0		0

				Jul										0		0

				Aug										0		0

				Sep										0		0

				Oct										0		0

				Nov										0		0

				Dec										0		0

		1995		Jan						0		0		0		0		0		0

				Feb										0		0

				Mar										0		0

				Apr										0		0

				May										0		0

				Jun										0		0

				Jul										0		0

				Aug										0		0

				Sep										0		0

				Oct										0		0

				Nov										0		0

				Dec										0		0

				Total for Period:		3792		12837



NOTES: (If Needed)



Workload (Mammo)

		Modality:		Mammo																										23Mb

		Year		Month		# of Exams		# of Images		Annual AVG Exams		Annual AVG Images		Daily AVG Exams		Daily AVG Images		Annual Daily AVG Exams		Annual Daily AVG Images				Daily AVG for data provided		Annual AVG for data provided				2.50E+12

		2000		Jan		364		1820		403		2013		18		91		20		101				27		113

				Feb		412		2060						21		103

				Mar		512		2560						26		128

				Apr		283		1415						14		71

				May		380		1900						19		95

				Jun		435		2175						22		109

				Jul		298		1492						15		75

				Aug		457		2285						23		114

				Sep		444		2220						22		111

				Oct		370		1850						19		93

				Nov		459		2295						23		115

				Dec		417		2085						21		104

		1999		Jan		545		2725		534		2671		27		136		27		134

				Feb		635		3175						32		159

				Mar		607		3036						30		152

				Apr		612		3060						31		153

				May		578		2890						29		145

				Jun		560		2800						28		140

				Jul		368		1840						18		92

				Aug		420		2100						21		105

				Sep		438		2190						22		110

				Oct		431		2155						22		108

				Nov		591		2950						30		148

				Dec		626		3130						31		157

		1998		Jan		278		1032		624		2190		14		52		31		109

				Feb		624		2249						31		112

				Mar		763		2641						38		132

				Apr		689		2344						34		117

				May		639		2246						32		112

				Jun		632		2232						32		112

				Jul		693		2351						35		118

				Aug		617		2203						31		110

				Sep		609		2188						30		109

				Oct		727		2418						36		121

				Nov		591		2152						30		108

				Dec		626		2221						31		111

		1997		Jan		573		2010		622		2196		29		101		31		110

				Feb		609		2188						30		109

				Mar		659		2285						33		114

				Apr		612		2199						31		110

				May		627		2223						31		111

				Jun		635		2238						32		112

				Jul		451		1879						23		94

				Aug		642		2252						32		113

				Sep		753		2468						38		123

				Oct		652		2271						33		114

				Nov		603		2176						30		109

				Dec		649		2166						32		108

		1996		Jan						0		0		0		0		0		0

				Feb										0		0

				Mar										0		0

				Apr										0		0

				May										0		0

				Jun										0		0

				Jul										0		0

				Aug										0		0

				Sep										0		0

				Oct										0		0

				Nov										0		0

				Dec										0		0

		1995		Jan						0		0		0		0		0		0

				Feb										0		0

				Mar										0		0

				Apr										0		0

				May										0		0

				Jun										0		0

				Jul										0		0

				Aug										0		0

				Sep										0		0

				Oct										0		0

				Nov										0		0

				Dec										0		0

				Total for Period:		26,195		108,840



NOTES: (If Needed)



Workload (Nuc Med)

		Modality:		Nuc Med																										512kb

		Year		Month		# of Injections		# of Images		Annual AVG Images		Annual AVG Exams		Daily AVG Images		Daily AVG Exams		Annual Daily AVG Images		Annual Daily AVG Exams				Daily AVG for data provided		Annual AVG for data provided				0.00E+00

		2000		Jan		173				192		0		9		0		10		0				11		0

				Feb		170								9		0

				Mar		170								9		0

				Apr		219								11		0

				May		239								12		0

				Jun		225								11		0

				Jul		198								10		0

				Aug		229								11		0

				Sep		166								8		0

				Oct		172								9		0

				Nov		165								8		0

				Dec		179								9		0

		1999		Jan		226				202		0		11		0		10		0

				Feb		195								10		0

				Mar		209								10		0

				Apr		220								11		0

				May		181								9		0

				Jun		227								11		0

				Jul		201								10		0

				Aug		190								10		0

				Sep		186								9		0

				Oct		154								8		0

				Nov		237								12		0

				Dec		199								10		0

		1998		Jan		473				249		0		24		0		12		0

				Feb		214								11		0

				Mar		321								16		0

				Apr		265								13		0

				May		192								10		0

				Jun		254								13		0

				Jul		182								9		0

				Aug		213								11		0

				Sep		234								12		0

				Oct		216								11		0

				Nov		237								12		0

				Dec		191								10		0

		1997		Jan		217				207		0		11		0		10		0

				Feb		213								11		0

				Mar		174								9		0

				Apr		234								12		0

				May		216								11		0

				Jun		199								10		0

				Jul		234								12		0

				Aug		173								9		0

				Sep		258								13		0

				Oct		196								10		0

				Nov		196								10		0

				Dec		170								9		0

		1996		Jan						0		0		0		0		0		0

				Feb										0		0

				Mar										0		0

				Apr										0		0

				May										0		0

				Jun										0		0

				Jul										0		0

				Aug										0		0

				Sep										0		0

				Oct										0		0

				Nov										0		0

				Dec										0		0

		1995		Jan						0		0		0		0		0		0

				Feb										0		0

				Mar										0		0

				Apr										0		0

				May										0		0

				Jun										0		0

				Jul										0		0

				Aug										0		0

				Sep										0		0

				Oct										0		0

				Nov										0		0

				Dec										0		0

				Total for Period:		10202		0



NOTES: (If Needed)



Workload (Specials)

		Modality:		Fluoro & Special Procedures																										10Mb

		Year		Month		# of Exams		# of Images		Annual AVG Exams		Annual AVG Images		Daily AVG Exams		Daily AVG Images		Annual Daily AVG Exams		Annual Daily AVG Images				Daily AVG for data provided		Annual AVG for data provided				6.37E+11

		2000		Jan		198		1287		160		955		10		64		8		48				11		66

				Feb		167		1086						8		54

				Mar		164		1066						8		53

				Apr		154		1064						8		53

				May		172		1118						9		56

				Jun		184		96						9		5

				Jul		129		839						6		42

				Aug		159		1034						8		52

				Sep		129		839						6		42

				Oct		92		598						5		30

				Nov		188		1222						9		61

				Dec		186		1209						9		60

		1999		Jan		209		1359		257		1566		10		68		13		78

				Feb		222		1443						11		72

				Mar		258		1677						13		84

				Apr		272		1768						14		88

				May		207		4596						10		230

				Jun		795		1268						40		63

				Jul		214		1391						11		70

				Aug		149		969						7		48

				Sep		140		910						7		46

				Oct		163		1060						8		53

				Nov		258		1077						13		54

				Dec		196		1274						10		64

		1998		Jan		171		1061		220		1365		9		53		11		68

				Feb		185		1147						9		57

				Mar		321		1990						16		100

				Apr		293		1817						15		91

				May		280		1736						14		87

				Jun		248		1591						12		80

				Jul		166		1029						8		51

				Aug		187		1159						9		58

				Sep		125		775						6		39

				Oct		204		1265						10		63

				Nov		258		1600						13		80

				Dec		196		1215						10		61

		1997		Jan		265		1985		227		1423		13		99		11		71

				Feb		185		1147						9		57

				Mar		224		1389						11		69

				Apr		209		1296						10		65

				May		219		1358						11		68

				Jun		203		1259						10		63

				Jul		233		1445						12		72

				Aug		245		1519						12		76

				Sep		236		1463						12		73

				Oct		253		1569						13		78

				Nov		226		1401						11		70

				Dec		221		1247						11		62

		1996		Jan						0		0		0		0		0		0

				Feb										0		0

				Mar										0		0

				Apr										0		0

				May										0		0

				Jun										0		0

				Jul										0		0

				Aug										0		0

				Sep										0		0

				Oct										0		0

				Nov										0		0

				Dec										0		0

		1995		Jan						0		0		0		0		0		0

				Feb										0		0

				Mar										0		0

				Apr										0		0

				May										0		0

				Jun										0		0

				Jul										0		0

				Aug										0		0

				Sep										0		0

				Oct										0		0

				Nov										0		0

				Dec										0		0

				Total for Period:		10358		63713



NOTES: (If Needed)



Workload (Outsourced) 

		Modality:		Outsourced Studies

		Year		Month		Type of Study		# of Exams		# of Images																				0.00E+00

		2000		Jan		CT										Sep		CT										5.12E+05		0.00E+00

						MR												MR										5.12E+05		0.00E+00

						Mammo												Mammo										3.20E+07		0.00E+00

						Ultrasound												Ultrasound										7.50E+05		0.00E+00

						Nuc Med												Nuc Med										5.12E+05		0.00E+00

						Tomogram												Tomogram										1.00E+07		0.00E+00

						Special Pro												Special Pro										1.00E+07		0.00E+00

				Feb		CT										Oct		CT										5.12E+05		0.00E+00

						MR												MR										5.12E+05		0.00E+00

						Mammo												Mammo										3.20E+07		0.00E+00

						Ultrasound												Ultrasound										7.50E+05		0.00E+00

						Nuc Med												Nuc Med										5.12E+05		0.00E+00

						Tomogram												Tomogram										1.00E+07		0.00E+00

						Special Pro												Special Pro										1.00E+07		0.00E+00

				Mar		CT										Nov		CT										5.12E+05		0.00E+00

						MR												MR										5.12E+05		0.00E+00

						Mammo												Mammo										3.20E+07		0.00E+00

						Ultrasound												Ultrasound										7.50E+05		0.00E+00

						Nuc Med												Nuc Med										5.12E+05		0.00E+00

						Tomogram												Tomogram										1.00E+07		0.00E+00

						Special Pro												Special Pro										1.00E+07		0.00E+00

				Apr		CT										Dec		CT										5.12E+05		0.00E+00

						MR												MR										5.12E+05		0.00E+00

						Mammo												Mammo										3.20E+07		0.00E+00

						Ultrasound												Ultrasound										7.50E+05		0.00E+00

						Nuc Med												Nuc Med										5.12E+05		0.00E+00

						Tomogram												Tomogram										1.00E+07		0.00E+00

						Special Pro												Special Pro										1.00E+07		0.00E+00

				May		CT								1999		Jan		CT										5.12E+05		0.00E+00

						MR												MR										5.12E+05		0.00E+00

						Mammo												Mammo										3.20E+07		0.00E+00

						Ultrasound												Ultrasound										7.50E+05		0.00E+00

						Nuc Med												Nuc Med										5.12E+05		0.00E+00

						Tomogram												Tomogram										1.00E+07		0.00E+00

						Special Pro												Special Pro										1.00E+07		0.00E+00

				Jun		CT										Feb		CT										5.12E+05		0.00E+00

						MR												MR										5.12E+05		0.00E+00

						Mammo												Mammo										3.20E+07		0.00E+00

						Ultrasound												Ultrasound										7.50E+05		0.00E+00

						Nuc Med												Nuc Med										5.12E+05		0.00E+00

						Tomogram												Tomogram										1.00E+07		0.00E+00

						Special Pro												Special Pro										1.00E+07		0.00E+00

				Jul		CT										Mar		CT										5.12E+05		0.00E+00

						MR												MR										5.12E+05		0.00E+00

						Mammo												Mammo										3.20E+07		0.00E+00

						Ultrasound												Ultrasound										7.50E+05		0.00E+00

						Nuc Med												Nuc Med										5.12E+05		0.00E+00

						Tomogram												Tomogram										1.00E+07		0.00E+00

						Special Pro												Special Pro										1.00E+07		0.00E+00

				Aug		CT										Apr		CT										5.12E+05		0.00E+00

						MR												MR										5.12E+05		0.00E+00

						Mammo												Mammo										3.20E+07		0.00E+00

						Ultrasound												Ultrasound										7.50E+05		0.00E+00

						Nuc Med												Nuc Med										5.12E+05		0.00E+00

						Tomogram												Tomogram										1.00E+07		0.00E+00

						Special Pro												Special Pro										1.00E+07		0.00E+00

				May		CT												Nuc Med										5.12E+05		0.00E+00

						MR												Tomogram										5.12E+05		0.00E+00

						Mammo												Special Pro										3.20E+07		0.00E+00

						Ultrasound										Feb		CT										7.50E+05		0.00E+00

						Nuc Med												MR										5.12E+05		0.00E+00

						Tomogram												Mammo										1.00E+07		0.00E+00

						Special Pro												Ultrasound										1.00E+07		0.00E+00

				Jun		CT												Nuc Med										5.12E+05		0.00E+00

						MR												Tomogram										5.12E+05		0.00E+00

						Mammo												Special Pro										3.20E+07		0.00E+00

						Ultrasound										Mar		CT										7.50E+05		0.00E+00

						Nuc Med												MR										5.12E+05		0.00E+00

						Tomogram												Mammo										1.00E+07		0.00E+00

						Special Pro												Ultrasound										1.00E+07		0.00E+00

				Jul		CT												Nuc Med										5.12E+05		0.00E+00

						MR												Tomogram										5.12E+05		0.00E+00

						Mammo												Special Pro										3.20E+07		0.00E+00

						Ultrasound										Apr		CT										7.50E+05		0.00E+00

						Nuc Med												MR										5.12E+05		0.00E+00

						Tomogram												Mammo										1.00E+07		0.00E+00

						Special Pro												Ultrasound										1.00E+07		0.00E+00

				Aug		CT												Nuc Med										5.12E+05		0.00E+00

						MR												Tomogram										5.12E+05		0.00E+00

						Mammo												Special Pro										3.20E+07		0.00E+00

						Ultrasound										May		CT										7.50E+05		0.00E+00

						Nuc Med												MR										5.12E+05		0.00E+00

						Tomogram												Mammo										1.00E+07		0.00E+00

						Special Pro												Ultrasound										1.00E+07		0.00E+00

				Sep		CT												Nuc Med										5.12E+05		0.00E+00

						MR												Tomogram										5.12E+05		0.00E+00

						Mammo												Special Pro										3.20E+07		0.00E+00

						Ultrasound										Jun		CT										7.50E+05		0.00E+00

						Nuc Med												MR										5.12E+05		0.00E+00

						Tomogram												Mammo										1.00E+07		0.00E+00

						Special Pro												Ultrasound										1.00E+07		0.00E+00

				Oct		CT												Nuc Med										5.12E+05		0.00E+00

						MR												Tomogram										5.12E+05		0.00E+00

						Mammo												Special Pro										3.20E+07		0.00E+00

						Ultrasound										Jul		CT										7.50E+05		0.00E+00

						Nuc Med												MR										5.12E+05		0.00E+00

						Tomogram												Mammo										1.00E+07		0.00E+00

						Special Pro												Ultrasound										1.00E+07		0.00E+00

				Nov		CT												Nuc Med										5.12E+05		0.00E+00

						MR												Tomogram										5.12E+05		0.00E+00

						Mammo												Special Pro										3.20E+07		0.00E+00

						Ultrasound										Aug		CT										7.50E+05		0.00E+00

						Nuc Med												MR										5.12E+05		0.00E+00

						Tomogram												Mammo										1.00E+07		0.00E+00

						Special Pro												Ultrasound										1.00E+07		0.00E+00

				Dec		CT												Nuc Med										5.12E+05		0.00E+00

						MR												Tomogram										5.12E+05		0.00E+00

						Mammo												Special Pro										3.20E+07		0.00E+00

						Ultrasound										Sep		CT										7.50E+05		0.00E+00

						Nuc Med												MR										5.12E+05		0.00E+00

						Tomogram												Mammo										1.00E+07		0.00E+00

						Special Pro												Ultrasound										1.00E+07		0.00E+00

		1998		Jan		CT												Nuc Med										5.12E+05		0.00E+00

						MR												Tomogram										5.12E+05		0.00E+00

						Mammo												Special Pro										3.20E+07		0.00E+00

						Ultrasound																						7.50E+05		0.00E+00

				Oct		CT												Nuc Med										5.12E+05		0.00E+00

						MR												Tomogram										1.00E+07		0.00E+00

						Mammo												Special Pro										1.00E+07		0.00E+00

						Ultrasound										Jul		CT										5.12E+05		0.00E+00

						Nuc Med												MR										5.12E+05		0.00E+00

						Tomogram												Mammo										3.20E+07		0.00E+00

						Special Pro												Ultrasound										7.50E+05		0.00E+00

				Nov		CT												Nuc Med										5.12E+05		0.00E+00

						MR												Tomogram										1.00E+07		0.00E+00

						Mammo												Special Pro										1.00E+07		0.00E+00

						Ultrasound										Aug		CT										5.12E+05		0.00E+00

						Nuc Med												MR										5.12E+05		0.00E+00

						Tomogram												Mammo										3.20E+07		0.00E+00

						Special Pro												Ultrasound										7.50E+05		0.00E+00

				Dec		CT												Nuc Med										5.12E+05		0.00E+00

						MR												Tomogram										1.00E+07		0.00E+00

						Mammo												Special Pro										1.00E+07		0.00E+00

						Ultrasound										Sep		CT										5.12E+05		0.00E+00

						Nuc Med												MR										5.12E+05		0.00E+00

						Tomogram												Mammo										3.20E+07		0.00E+00

						Special Pro												Ultrasound										7.50E+05		0.00E+00

				Jan		CT												Nuc Med										5.12E+05		0.00E+00

						MR												Tomogram										1.00E+07		0.00E+00

						Mammo												Special Pro										1.00E+07		0.00E+00

						Ultrasound										Oct		CT										5.12E+05		0.00E+00

						Nuc Med												MR										5.12E+05		0.00E+00

						Tomogram												Mammo										3.20E+07		0.00E+00

						Special Pro												Ultrasound										7.50E+05		0.00E+00

				Feb		CT												Nuc Med										5.12E+05		0.00E+00

						MR												Tomogram										1.00E+07		0.00E+00

						Mammo												Special Pro										1.00E+07		0.00E+00

						Ultrasound										Nov		CT										5.12E+05		0.00E+00

						Nuc Med												MR										5.12E+05		0.00E+00

						Tomogram												Mammo										3.20E+07		0.00E+00

						Special Pro												Ultrasound										7.50E+05		0.00E+00

				Mar		CT												Nuc Med										5.12E+05		0.00E+00

						MR												Tomogram										1.00E+07		0.00E+00

						Mammo												Special Pro										1.00E+07		0.00E+00

						Ultrasound										Dec		CT										5.12E+05		0.00E+00

						Nuc Med												MR										5.12E+05		0.00E+00

						Tomogram												Mammo										3.20E+07		0.00E+00

						Special Pro												Ultrasound										7.50E+05		0.00E+00

				Apr		CT												Nuc Med										5.12E+05		0.00E+00

						MR												Tomogram										1.00E+07		0.00E+00

						Mammo												Special Pro										1.00E+07		0.00E+00

						Ultrasound								1996		Jan		CT										5.12E+05		0.00E+00

						Nuc Med												MR										5.12E+05		0.00E+00

						Tomogram												Mammo										3.20E+07		0.00E+00

						Special Pro												Ultrasound										7.50E+05		0.00E+00

				May		CT												Nuc Med										5.12E+05		0.00E+00

						MR												Tomogram										1.00E+07		0.00E+00

						Mammo												Special Pro										1.00E+07		0.00E+00

						Ultrasound										Feb		CT										5.12E+05		0.00E+00

						Nuc Med												MR										5.12E+05		0.00E+00

						Tomogram												Mammo										3.20E+07		0.00E+00

						Special Pro												Ultrasound										7.50E+05		0.00E+00

				Jun		CT												Nuc Med										5.12E+05		0.00E+00

						MR												Tomogram										1.00E+07		0.00E+00

						Mammo												Special Pro										1.00E+07		0.00E+00

						Ultrasound																						5.12E+05		0.00E+00

				Mar		CT												Nuc Med										5.12E+05		0.00E+00

						MR												Tomogram										3.20E+07		0.00E+00

						Mammo												Special Pro										7.50E+05		0.00E+00

						Ultrasound										Dec		CT										5.12E+05		0.00E+00

						Nuc Med												MR										1.00E+07		0.00E+00

						Tomogram												Mammo										1.00E+07		0.00E+00

						Special Pro												Ultrasound										5.12E+05		0.00E+00

				Apr		CT												Nuc Med										5.12E+05		0.00E+00

						MR												Tomogram										3.20E+07		0.00E+00

						Mammo												Special Pro										7.50E+05		0.00E+00

						Ultrasound																						5.12E+05		0.00E+00

						Nuc Med												Total for the Period:		0		0						1.00E+07		0.00E+00

						Tomogram																						1.00E+07		0.00E+00

						Special Pro																						5.12E+05		0.00E+00

				May		CT																						5.12E+05		0.00E+00

						MR																						3.20E+07		0.00E+00

						Mammo																						7.50E+05		0.00E+00

						Ultrasound																						5.12E+05		0.00E+00

						Nuc Med																						1.00E+07		0.00E+00

						Tomogram																						1.00E+07		0.00E+00

						Special Pro																						5.12E+05		0.00E+00

				Jun		CT																						5.12E+05		0.00E+00

						MR																						3.20E+07		0.00E+00

						Mammo																						7.50E+05		0.00E+00

						Ultrasound																						5.12E+05		0.00E+00

						Nuc Med																						1.00E+07		0.00E+00

						Tomogram																						1.00E+07		0.00E+00

						Special Pro																						5.12E+05		0.00E+00

				Jul		CT																						5.12E+05		0.00E+00

						MR																						3.20E+07		0.00E+00

						Mammo																						7.50E+05		0.00E+00

						Ultrasound																						5.12E+05		0.00E+00

						Nuc Med																						1.00E+07		0.00E+00

						Tomogram																						1.00E+07		0.00E+00

						Special Pro																						5.12E+05		0.00E+00

				Aug		CT																						5.12E+05		0.00E+00

						MR																						3.20E+07		0.00E+00

						Mammo																						7.50E+05		0.00E+00

						Ultrasound																						5.12E+05		0.00E+00

						Nuc Med																						1.00E+07		0.00E+00

						Tomogram																						1.00E+07		0.00E+00

						Special Pro																						5.12E+05		0.00E+00

				Sep		CT																						5.12E+05		0.00E+00

						MR																						3.20E+07		0.00E+00

						Mammo																						7.50E+05		0.00E+00

						Ultrasound																						5.12E+05		0.00E+00

						Nuc Med																						1.00E+07		0.00E+00

						Tomogram																						1.00E+07		0.00E+00

						Special Pro																						5.12E+05		0.00E+00

				Oct		CT																						5.12E+05		0.00E+00

						MR																						3.20E+07		0.00E+00

						Mammo																						7.50E+05		0.00E+00

						Ultrasound																						5.12E+05		0.00E+00

						Nuc Med																						1.00E+07		0.00E+00

						Tomogram																						1.00E+07		0.00E+00

						Special Pro																						5.12E+05		0.00E+00

				Nov		CT																						5.12E+05		0.00E+00

						MR																						3.20E+07		0.00E+00

						Mammo																						7.50E+05		0.00E+00

						Ultrasound																						5.12E+05		0.00E+00



NOTES: (If Needed)



Consumables

		Please detail expenditures by month and specific item(s); enter dollar amounts in columns, totals will compute automatically

		Total Expenditure:				$   904,825		$   44,768		$   107,733		$   17,172		$   - 0		$   68,763		$   - 0

		Average Expenditures:				$   149,230		$   6,959		$   18,542		$   2,726		$   - 0		$   10,755		$   - 0

		Year		Month		Films		File Folders		Chemicals		Disposal Costs		Maintenance Costs		Other…		Other…

		2000		Jan		$   12,345		$   869		$   1,245		$   295				$   1,435

				Feb		$   13,457		$   563		$   1,425		$   295				$   1,342

				Mar		$   14,358		$   564		$   1,104		$   295				$   1,245

				Apr		$   12,456		$   989		$   1,042		$   295				$   1,105

				May		$   11,456		$   965		$   1,123		$   295				$   1,163

				Jun		$   13,254		$   542		$   986		$   295				$   1,042

				Jul		$   14,375		$   568		$   1,435		$   295				$   989

				Aug		$   13,542		$   1,040		$   1,278		$   295				$   1,350

				Sep		$   10,425		$   1,279		$   1,398		$   295				$   1,058

				Oct		$   17,352		$   1,042		$   1,368		$   295				$   1,197

				Nov		$   14,233		$   584		$   1,249		$   295				$   1,391

				Dec		$   11,423		$   968		$   1,368		$   295				$   1,673

		Annual Total:				$   158,676		$   9,973		$   15,021		$   3,540		$   - 0		$   14,990		$   - 0

		1999		Jan		$   13,657		$   678		$   1,489		$   260				$   1,024

				Feb		$   11,253		$   785		$   986		$   260				$   632

				Mar		$   14,256		$   986		$   1,124		$   260				$   524

				Apr		$   12,457		$   562		$   1,056		$   260				$   1,243

				May		$   9,681		$   423		$   1,478		$   260				$   1,462

				Jun		$   14,683		$   563		$   1,204		$   260				$   2,415

				Jul		$   9,886		$   578		$   1,055		$   260				$   1,104

				Aug		$   11,245		$   596		$   845		$   260				$   968

				Sep		$   16,352		$   546		$   1,246		$   260				$   989

				Oct		$   11,356		$   1,142		$   1,372		$   260				$   1,240

				Nov		$   11,145		$   1,104		$   2,456		$   260				$   1,145

				Dec		$   12,483		$   135		$   2,934		$   260				$   1,376

		Annual Total:				$   148,454		$   8,098		$   17,245		$   3,120		$   - 0		$   14,122		$   - 0

		1998		Jan		$   13,016		$   443		$   1,105		$   284				$   1,463

				Feb		$   12,455		$   285		$   1,851		$   284				$   4,250

				Mar		$   5,448		$   821		$   2,742		$   284				$   436

				Apr		$   13,990		$   144		$   1,482		$   284				$   579

				May		$   17,685		$   714		$   1,830		$   284				$   97

				Jun		$   6,719		$   372		$   1,488		$   284				$   348

				Jul		$   10,665		$   427		$   936		$   284				$   250

				Aug		$   5,455		$   303		$   4,696		$   284				$   593

				Sep		$   8,479		$   873		$   997		$   284				$   1,013

				Oct		$   13,657		$   313		$   1,215		$   284				$   7,280

				Nov		$   11,922		$   173		$   2,407		$   284				$   1,659

				Dec		$   11,561		$   1,126		$   1,626		$   284				$   1,042

		Annual Total:				$   131,053		$   5,994		$   22,374		$   3,408		$   - 0		$   19,010		$   - 0

		1997		Jan		$   3,767		$   - 0		$   2,210		$   297				$   24

				Feb		$   8,561		$   145		$   1,658		$   297				$   178

				Mar		$   7,191		$   97		$   2,184		$   297				$   178

				Apr		$   6,506		$   97		$   2,105		$   297				$   185

				May		$   6,506		$   - 0		$   1,473		$   297				$   36

				Jun		$   11,643		$   194		$   1,342		$   297				$   36

				Jul		$   15,067		$   194		$   737		$   297				$   36

				Aug		$   9,246		$   48		$   1,710		$   297				$   83

				Sep		$   7,534		$   339		$   1,158		$   297				$   12

				Oct		$   18,149		$   532		$   1,052		$   297				$   47

				Nov		$   17,012		$   290		$   2,447		$   297				$   - 0

				Dec		$   18,605		$   899		$   1,026		$   297				$   884

		Annual Total:				$   129,789		$   2,834		$   19,101		$   3,564		$   - 0		$   1,698		$   - 0

		1996		Jan		$   8,555		$   77		$   717						$   66

				Feb		$   17,943		$   308		$   1,993						$   351

				Mar		$   20,655		$   173		$   1,754						$   66

				Apr		$   14,188		$   462		$   2,019						$   220

				May		$   13,977		$   385		$   2,258						$   966

				Jun		$   14,605		$   385		$   1,860						$   220

				Jul		$   14,605		$   231		$   1,116						$   878

				Aug		$   16,065		$   4,622		$   1,647						$   176

				Sep		$   13,979		$   347		$   1,169						$   285

				Oct		$   10,536		$   347		$   1,116						$   307

				Nov		$   17,317		$   327		$   1,807						$   264

				Dec		$   15,752		$   231		$   1,514						$   154

		Annual Total:				$   178,178		$   7,896		$   18,971		$   - 0		$   - 0		$   3,953		$   - 0

		1995		Jan

				Feb

				Mar

				Apr

				May

				Jun

				Jul

				Aug

				Sep

				Oct

				Nov

				Dec

		Annual Total:				$   158,676		$   9,973		$   15,021		$   3,540		$   - 0		$   14,990		$   - 0





IT Infrastructure

		Please provide the requested information, space is available at the bottom of the page for additional comments

		Building:		Main Hospital, Bldg 300										Building:

				Bandwidth Closet-to-Desktop (Vertical)		Bandwidth Closet-to-Closet (Horizontal)		MSIM Upgrd:		Imaging Requirements or Capability:						Bandwidth Closet-to-Desktop (Vertical)		Bandwidth Closet-to-Closet (Horizontal)		MSIM Upgrd:		Imaging Requirements or Capability:

				10/100Mbps		1Gbps		Yes / No		Yes / No										Yes / No		Yes / No

		Switched or Dedicated:		Switched		Dedicated								Switched or Dedicated:

		Fiber   or    Cat 5:		Cat 5		Fiber								Fiber   or    Cat 5:

		Building:												Building:

				Bandwidth Closet-to-Desktop (Vertical)		Bandwidth Closet-to-Closet (Horizontal)		MSIM Upgrd:		Imaging Requirements or Capability:						Bandwidth Closet-to-Desktop (Vertical)		Bandwidth Closet-to-Closet (Horizontal)		MSIM Upgrd:		Imaging Requirements or Capability:

								Yes / No		Yes / No										Yes / No		Yes / No

		Switched or Dedicated:												Switched or Dedicated:

		Fiber   or    Cat 5:												Fiber   or    Cat 5:

		Building:												Building:

				Bandwidth Closet-to-Desktop (Vertical)		Bandwidth Closet-to-Closet (Horizontal)		MSIM Upgrd:		Imaging Requirements or Capability:						Bandwidth Closet-to-Desktop (Vertical)		Bandwidth Closet-to-Closet (Horizontal)		MSIM Upgrd:		Imaging Requirements or Capability:

								Yes / No		Yes / No										Yes / No		Yes / No

		Switched or Dedicated:												Switched or Dedicated:

		Fiber   or    Cat 5:												Fiber   or    Cat 5:

		Building:												Building:

				Bandwidth Closet-to-Desktop (Vertical)		Bandwidth Closet-to-Closet (Horizontal)		MSIM Upgrd:		Imaging Requirements or Capability:						Bandwidth Closet-to-Desktop (Vertical)		Bandwidth Closet-to-Closet (Horizontal)		MSIM Upgrd:		Imaging Requirements or Capability:

								Yes / No		Yes / No										Yes / No		Yes / No

		Switched or Dedicated:												Switched or Dedicated:

		Fiber   or    Cat 5:												Fiber   or    Cat 5:

		Building:												Building:

				Bandwidth Closet-to-Desktop (Vertical)		Bandwidth Closet-to-Closet (Horizontal)		MSIM Upgrd:		Imaging Requirements or Capability:						Bandwidth Closet-to-Desktop (Vertical)		Bandwidth Closet-to-Closet (Horizontal)		MSIM Upgrd:		Imaging Requirements or Capability:

								Yes / No		Yes / No										Yes / No		Yes / No

		Switched or Dedicated:												Switched or Dedicated:

		Fiber   or    Cat 5:												Fiber   or    Cat 5:

		Building:												Building:

				Bandwidth Closet-to-Desktop (Vertical)		Bandwidth Closet-to-Closet (Horizontal)		MSIM Upgrd:		Imaging Requirements or Capability:						Bandwidth Closet-to-Desktop (Vertical)		Bandwidth Closet-to-Closet (Horizontal)		MSIM Upgrd:		Imaging Requirements or Capability:

								Yes / No		Yes / No										Yes / No		Yes / No

		Switched or Dedicated:												Switched or Dedicated:

		Fiber   or    Cat 5:												Fiber   or    Cat 5:

		Building:												Building:

				Bandwidth Closet-to-Desktop (Vertical)		Bandwidth Closet-to-Closet (Horizontal)		MSIM Upgrd:		Imaging Requirements or Capability:						Bandwidth Closet-to-Desktop (Vertical)		Bandwidth Closet-to-Closet (Horizontal)		MSIM Upgrd:		Imaging Requirements or Capability:

								Yes / No		Yes / No										Yes / No		Yes / No

		Switched or Dedicated:												Switched or Dedicated:

		Fiber   or    Cat 5:												Fiber   or    Cat 5:





Manpower

		Please elaborate on any issues that are relavent to manning and/or experience

		Radiologists:										Technicians:

		Current		Projected		PACS Experience						Current		Projected		AFSCs		PACS Experience

		3		3		NONE						29		1		4R0X1		2 WITH MDISC

												3		1		4R0X1A		NONE

												4		0		4R0X1B		NONE

												1		0		4R0X1C		NONE

		Clinician's (by specialty):

				Current		Authorized		PACS Experience

		Flight Surgery		1		1

		Primary Care		13		12

		Emergency		7		8

		Pediatric		6		7

		Internal Medicine		6		7

		Family Practice		11		12

		Physical Therapy		7		7

		Orthopedics		8		6

		ObGyn		10		7

		General Surgery		8		5

		Urology		3		2



NOTES: (If Needed)



Clinic Analysis

		Please detail the specialty clinics that will require PACS workstations for image reading/review and how many will be needed?

		Clinic		# of Stations

		Flight Surgery

		Primary Care

		Emergency		1 D2

		Pediatric

		Internal Medicine

		Family Practice		1 R2

		Physical Therapy

		Orthopedics		2 D2

		ObGyn

		General Surgery		1 R2

		Urology

		ICU		1 R2



NOTES:



(AFMLO)

		

		Storage Capacity (Bytes):		6,155,077,670,000

				6.16E+12

				CR Analysis:

				MFG Spec (plate/hr):		60

				hr/day:		8

				plate/day/CR:		480

				Workflow Adjustment Factor:		0.5

				Workflow /CR (per day):				240

				Site Plain Films (daily avg):		302

				Site Fluoro Films (daily avg):		66

				Total Daily Avg:				368

				Recommended # of CRs:		2

				MGMC:

				Modality		Matrix Size		Image Size (MB)		Daily Images		30-Day Memory (MB)		3-Year Memory (GB)

				Rad (Plain Film)		2048 x 2560 x 16		10		392		117703		4237

				R/F (Fluoro)		1024 x 1024 x 16		2		86		5177		186

				Ultrasound		1024 x 1024 x 16		2		91		5440		196

				CT		512 x 512 x 16		0.5		67		1006		36

				MR		513 x 512 x 16		0.5		42		637		23

				Urology		515 x 512 x 16		0.5		26		390		14

										Total Memory:		130,354		4,693

												30-Day Memory (MB)		3-Year Memory (GB)

				Bolling:

				Modality		Matrix Size		Image Size (MB)		Daily Images		30-Day Memory (MB)		3-Year Memory (GB)

				Rad (Plain Film)		2048 x 2560 x 16		10		24		7200		259

										Total Memory:		7,200		259

												30-Day Memory (MB)		3-Year Memory (GB)

				Pentagon:

				Modality		Matrix Size		Image Size (MB)		Daily Images		30-Day Memory (MB)		3-Year Memory (GB)

				Rad (Plain Film)		2048 x 2560 x 16		10		7		2100		76

										Total Memory:		2,100		76

												30-Day Memory (MB)		3-Year Memory (GB)



NOTES:






















