Landon Pediatric Foundation Rural Telemedicine Network 

North Dakota Teleradiology Project 2008-2009

D. Project Description 

This grant permits the creation of a rural teleradiology network which will link the Coal Country Health Clinics in Beulah, North Dakota, Center, North Dakota and Halliday, North Dakota together and link all 3 of these very rural clinics to the Internet for teleradiology diagnostic assistance and support.  The grant will allow the clinics to begin providing teleradiology services to residents in this region for the first time.  The clinic in Beulah will be setup with a full featured Toshiba Aquilion 16-slice CT System and PC video conferencing workstation and each of the smaller clinics will be equipped with a PC video conferencing and teleradiology diagnostic workstation.  Currently patients must travel 150 miles round trip for radiology diagnostics services.  Because the Project will allow the Coal Country clinics to begin offering medical imaging services it will increase clinic revenues which will in turn help to create a sustainable teleradiology service for the rural communities they serve, ensuring this important medical resource will be available in the future.  By combining the best imaging technology, and a very comprehensive array of education and technical support services, the grant will provide great value to the rural communities throughout the region by increasing the breadth and quality of medical imaging services.  The Landon Pediatric Foundation Rural Telemedicine Network, the Regional Alliance for Information Networking Distance Learning Network and Advanced Medical Diagnostics will provide a comprehensive array of services and equipment to the Coal Country Health Clinics.  The following equipment and services will be provided:

· A new highly featured Toshiba Aquilion 16-slice CT System. 
· Extensive and continuous physician education services
· Patient-direct educational services

· PC teleradiology diagnostic and video conferencing workstations

· T1 Network bandwidth for image and data transfer

· Teleradiology Network servers, including primary server and video and digital image server

· Installation of CT systems in the hospital

· Complete service and maintenance coverage for the CT System
· Advanced technologist training program for CT System applications

· Medical practice management consulting services to help build a sustainable teleradioloy service
The Project’s goals are to improve and expand the scope of the clinics health services by establishing the teleradiology services which will generate medically appropriate diagnostic studies, eliminate redundant medical imaging exams, and enhance local physician practices through a full year of education and training.  The proposed Project will achieve these goals by maintaining a collaborative relationship with healthcare administrators, radiology staff, local and visiting physicians and the rural communities they serve.

The Project will create a Teleradiology Network to enable the transfer of digital diagnostic medical exams between rural clinics, provide the clinics with essential, network connected diagnostic equipment, Internet delivered Continuing Medical Education focused on the effective use of teleradiology, Internet delivered video teleradiology education and training units which will be updated monthly along with printed materials to support all online learning units.  Materials will also be prepared to help educate local communities on the new services available.  The Continuing Medical Education (CME) program for participating physicians, nurses, and technicians, will significantly expand their ability to apply new teleradiology resources.  The Continuing Medical Education component of the grant will be designed and presented by Dr. Chris Landon, Director of the Landon Pediatrics Foundation Telemedicine Network, Dr. Marc Miller, Director of Advanced Medical Diagnostics and the Regional Alliance for Information Networking Distance Learning Network. Dr. Miller is a practicing radiologist and Chief of Radiology for a hospital in Wisconsin.  He serves as a Director of CT and MR technology and has served as Director of Human Resources for one of Wisconsin’s largest Radiology Group Practices.  While assisting radiology departments in over 100 hospitals across the country, Dr. Miller has developed a unique and comprehensive program enabling small hospital radiology departments to rapidly and sustainably develop their medical imaging capabilities.  Dr. Landon has worked with multiple rural telemedicine grant projects, providing services for 24 rural communities in California and served as Director of Physician Technology Skills training for telemedicine education projects sponsored by Blue Cross, the California Telemedicine and Telehealth Foundation, UC Davis, the Kaiser Foundation and the Ventura County Health Department.  The Regional Alliance for Information Networking Distance Learning Network has received a Smithsonian Institution Technology Innovation Award and has provided telemedicine technology training for physicians since 1994.
The intention of bringing this very experienced telemedical teaching team and the resources they have prepared into the grant is to create a model Teleradiology online Education Network which provides the learning and training tools necessary to ensure that rural physicians and health care professionals can achieve the skills which will permit the most successful use of a new Teleradiology equipment and Network.  The new teleradiology education and training materials will provide an online resource easily replicated for use by other USDA funded rural projects in the future.  

The proposed Project will create an image transfer service which will offer several key benefits.  It will allow the Coal Country Health Clinics to transfer exams from their local area networks for interpretation by multiple geographically remote physicians practicing telemedicine.  In addition, this new teleradiology Network will allow all 3 of the Coal Country clinics to share medical exams in a HIPAA-compliant fashion, creating a new level of rural teleradioloy resource as well as reducing the unnecessary duplication of medical studies.  The proposed telemedicine network will significantly reduce the cost of transferring medical exams between facilities and in this way reduce the cost of essential rural health care.

The process of telemedicine has greatly improved the quality of care in many small rural communities in recent years by allowing geographically remote physicians to care for patients in these communities.  This grant will continue that process of improving rural health care by creating a teleradiology network infrastructure for the rural areas of North Dakota which grant will serve, rural areas which currently do not have teleradiology services.  The proposed network will allow the participating healthcare facilities to transfer their medical data, often medical imaging exams and pathology studies, receive fast diagnostic assistance from specialists and through the training received during the grant be able to make use of new teleradioloy services and equipment to significantly improve health care in their rural communities.  
The proposed teleradiology program creates a robust internet-based network that will empower these small rural clinics to consult with an unlimited number of geographically dispersed physicians and healthcare facilities.  With this network in place, these small facilities can consult with a pediatric neuroradiologist in Boston, a musculoskeletal radiologist in Houston, or a pathologist in Santa Fe in real time fashion.  Specialized exams such as pediatric medical imaging, vascular imaging, cardiac imaging, neuroimaging, and musculoskeletal imaging can be routed to those physicians who are best trained to provide this service to the small rural community, regardless of their geographic location.  The exam data will be sent to these specialists in a manner similar to a secure and HIPAA compliant email.  By giving these small rural clinics the ability to consult with numerous and widely dispersed healthcare specialists, a much more powerful, more diverse, and better equipped network of physician consultants will be created for the rural communities.

An important benefit of the Network will be the reduction in medical expenditure by reducing the duplication of physician services.  Currently, as much as $25 billion a year is spent nationally on duplicated medical imaging and preliminary exam studies.  These exams are currently performed because of the inability to obtain prior relevant imaging studies from other facilities in a timely manner.  At the present time exams are primarily transferred by courier or postal mail between clinics and hospitals in these rural areas.  As a result, most exams cannot be obtained in a timely enough manner to affect patient care, and the studies are often repeated.  The cost to our country is immense.  The proposed Network will allow rapid and secure transmission of these studies between healthcare facilities, and allow physicians in remote areas to access the exams obtained on patients elsewhere.  The exams will be electronically transferred using the proposed internet-based teleradiology network in a secure and HIPAA compliant fashion.  The transfer time will be greatly improved and exams will arrive with expediency, establishing essential services where they do not currently exist and reducing the unnecessary duplication of imaging and exam studies sent by mail.  Because the proposed network provides a web-based interface for all education and training and a Toshiba Aquilion 16-slice CT scanner which is connected to the Network, participating clinic facilities will only need internet connectivity to use the service.

An additional benefit of the proposed Teleradioloy Network will be the reduction in cost for the Coal Country clinics to transfer medical exams.  Currently, the transfer of medical exams by film or CD ROM for next-day delivery can cost over $20.  A small clinic or hospital in a town of 6,500 people can send out ten to twenty such studies each day to referral centers, at significant cost to itself.  The proposed rural telemedicine network will cost significantly less to utilize.  The net result of this service will be a significant reduction in the cost of exam transfers and consultations. 

Additionally, the new equipment and training will improve home and emergency health services through the availability of new teleradiology diagnostics.  The rural network will also provide significantly enhanced diagnostic support for accidents on farms and ranches. 

Enabling medical professionals to use sophisticated diagnostic equipment and support services will minimize the need for their patients to be sent to large urban hospitals for these diagnostic support services, saving precious time.  

As rural populations becomes larger and more diverse, increasing numbers of rural community residents lack access to quality health care, resulting in a growing disparity between well-served and underserved communities. The wide geographical expanses which separate the rural communities in this project from urban centers, and the limited financial resources for comprehensive, specialized health care in the clinics serving these rural areas  makes it difficult to deliver high-quality health care.  For this reason USDA support is essential to establish the new teleradiology capabilities in this proposal.

Equipment Utilization

The Toshiba Aquilion 16-slice CT system will be configured with the features necessary to establish the clinic as a preferred provider of advanced CT imaging services within its service area.  The CT equipment will be connected to the clinics and the Internet by a T1 bandwidth line and will be available 24 hours a day, seven days a week, notwithstanding any downtime required for routine maintenance or service.
Doctor and Nurse Technology skills training and continuing Medical Education:

Key to this program is educating all potential referring physicians and support staff.  Medical imaging technology has advanced so rapidly in recent years that it has surpassed the ability of most physicians to utilize its full range of capabilities.  This Project will bridge this gap by conducting on-site training lectures, consulting with physicians and producing physician education materials that allow physicians to utilize a broader range of diagnostic studies.  The result will be better patient care, medically appropriate application of imaging studies, and a significant increase in diagnostic imaging procedures for the rural communities.  Dr. Chris Landon and Dr. Marc Miller will prepare the teleradiology education and training materials.
The Instructional Programming presented by this grant will provide each healthcare facility with the following physician education services:

· During the installation of the new CT equipment, Dr. Miller will be on-site for 2 days providing direct physician education.

· After the installation of the new CT, Dr. Miller will spend a full day in or around the healthcare facility reinforcing the full and proper use of the advanced applications available on the new CT system.

· Between the initial and second phase of the physician education program, Dr. Landon and Dr. Miller will host monthly online, live Physician workshops using Internet based video conferencing, chatrooms, discussion boards and interactive learning websites and will maintain an ongoing Internet based Listserv to encourage dialog between Physicians and to provide support for the web based Instructional Programming.

· Dr. Miller will be available for up to two one-hour conference calls each month with physicians practicing within the healthcare facility’s service area.  These conference calls will be for the purpose of answering questions, clarifying key points of interest and reinforcing the proper use of the new CT system.

· Dr. Miller and Dr. Landon, working with the Regional Alliance for Information Networking, will develop and deliver a physician education program which will include Internet delivered Continuing Medical Education units, Internet video teleradiology instruction resources, video conferencing, discussion boards and chatrooms for regular online instructional meetings.
· The Project will create and distribute, via direct mail, a clinical imaging educational supplement regarding the proper utilization of advanced imaging technology every week for twelve months following the installation of the new CT scanner.  These materials will be delivered once per month.

· The Instructional Programming materials and video learning units will be delivered via the web and on DVDs or CD ROMS to be distributed to participating physicians.

· The Project will deliver a series of web based physician lectures that may be used by local radiologists or physicians for ongoing physician education.

Technologist Training for 16-slice CT System

The Project will provide the following technologist training for the new CT system:

· Phase I Training: A one-week intensive course at the Toshiba Training Academy in Irvine, California for two technologists. One technologist must attend before CT equipment installation and one technologist must attend within three months following installation. 

· Phase II training:  32 hours of on-site training, over a one-week period, will be provided to two technologists, immediately following equipment installation.  This covers operation of the complete system including set up of customized protocols.  This training will be provided by a Toshiba Applications Specialist who is registered as faculty members of the American Society of Radiological Technologists (ASRT).

· Phase III training:  Advanced Medical Diagnostics will provide 32 hours of on site training, over a one week period, to two technologists, following Phase II training.  This training will be provided by an AMD approved technologist and geared toward exam quality assurance, performance of advanced exams and proper execution of previously created protocols.

· Phase IV training: 32 hours of revisit training will be provided 4 to 6 weeks after the initial training to follow up on questions, improve efficiency and address requests for advanced imaging instructions.  This will be provided by a Toshiba applications specialist who is registered as faculty members of the American Society of Radiological Technologists (ASRT).

· Phase V training: Dr. Marc Miller will provide an additional 32 hours of on site training, over a one week period, to two technologists, following Phase IV training.  This training will be provided by an American Medical Diagnostics approved technologist and geared toward advanced CT exams, quality assurance, and proper execution of previously created protocols.

· By following the ASRT approved training schedule, each attending technologist will be awarded continuing education credits for phases I and III.

Doctors, nurses and health practitioners in this region of North Dakota are in need of teleradiology training to provide the skills needed to permit them to bring essential, new resources to their clinics and patients.  This grant will put in place Instructional Programming which will provide much needed education on teleradiology to physicians and nurses. 

The first step in implementation of this project is to educate primary care physicians, nurses and clinic personnel on the aspects and benefits of the state-of-the-art tools the grant will provide. On-site workshops, web based technical guides and Continuing Medical Education resources through the use of monthly video conferencing, interactive, web based Internet video, DVD to ensure always accessible training modules. 
The Instructional Programming will be provided to each of the 3 clinics which are part of Coal Country Health services to ensure optimal utilization of the strengths of teleradiology, including the use of digital imaging, and physician to specialist’s video conferencing.  Successful application of new equipment provided by the grant will require an informed rural medical staff. As the rural physicians and nurses become more familiar with the utility of existing telemedicine imaging and diagnostic methods in their practice, they will be able to contribute to the breadth of services so as to appropriately serve rural individual health needs. The Instructional Programming will include: 

· Basics of digital  image formation, display and analysis 

· Information on the types of analysis applicable to particular clinical conditions 

· Scanning protocols for various scanning modalities to assess particular clinical conditions whenever possible 

· Means of identifying the nearest and most applicable specialists capable of a desired evaluation
· Use of teleconferencing and digital image transfer to receive specialists support, diagnostic support and second opinions 

Additionally, the continuing medical education (CME) component of this grant will focus on the medically appropriate use of advanced diagnostic imaging services.  The goal will be to educate referring physicians and ancillary healthcare personnel about the correct application of advanced medical imaging to arrive at faster, more accurate, and more cost effective diagnostic workups of various disease processes.  The focus will be on current clinical guidelines for appropriate disease workup, the most cost effective method of arriving at appropriate diagnoses, and the least invasive method of obtaining diagnoses.

This distance learning program will make use of several media to provide CME.  These include the following methods of education:

1.      Direct mail clinical imaging supplements sent out on a biweekly basis

2.      Email format clinical imaging supplements

3.      Direct mail “case of the day” educational mailers sent out on a biweekly basis

4.      Email format “case of the day” educational mailers

5.      Web casts of clinical lectures provided by board certified radiologists

6.      DVDs of clinical lectures provided by board certified radiologists

7.      Phone or video conferences with hospital staff discussing the medically appropriate utilization of imaging technology

Clinical topics to be covered by this Instructional Programming provided by this grant include common topics seen by family physicians, pediatricians, and internal medicine physicians.  These are topics which may be very important in routine general practice or the emergency room setting.  
Topics to be covered include the following:

1.     Cardiac CT angiography

2.     Coronary artery calcium scoring

3.     Abdominal aortic aneurysms

4.     Abdominal angina

5.     Acute GI bleeding

6.     Aortic dissection

7.    Appendicitis

8.    Back pain

9.    Blunt liver trauma

10.  Bowel obstruction

11.  Cerebral vein thrombosis

12.  Contrast nephropathy

13.  Cspine trauma

14.  Hemoptysis

15.  Carotid disease

16.  Claudication

17.  Colon inflammatory disease

18.  Pulmonary embolism

19.  Hematuria

20.  Neck pain

21.  Intestinal ischemia

22.  Cerebral aneurysms

23.  Kidney stones

24.  Mimics of renal colic

25.  Pancreatitis

26.  Pelvic inflammatory disease

27.  Pyelonephritis

28.  Renal artery hypertension

29.  Right lower quadrant abdominal pain

The grant will make available to physicians “Case of the day mailers” which will be sent out as an “unknown case” format with clinical information and medical diagnostic images and pathologic images.  Physicians will be invited to “work through” the diagnostic process in coming to the diagnosis of the patient after appropriate application of imaging studies.  Topics include both common and uncommon but acute disease processes that might be seen in general medical practice.  Cases to be covered in the “Case of the Day” format include:

1.     Pancreatic cancer

2.     Aspergillosis

3.     Sarcoidosis

4.     Lung cancer

5.     Bladder cancer

6.     Meckel’s diverticulum

7.    Gallbladder cancer

8.    Ovarian cancer

9.    Endometriosis

10.  Sclerosing mesenteritis

11.  Oligodendroglioma

12.  Biliary cystadenoma

13.  Hydatid cysts

14.  Bouveret syndrome

15.  Pheochromocytoma

16.  Peritoneal mesothelioma

17.  Meningioma

18.  Liver teratoma

19.  Lipoma

20.  Renal tuberculosis

21.  Pulmonary eosinophilic granuloma

22.  Osteochondroma

23.  Benign fibrous tumor of the pleura

24.  Thymoma

25.  Wilms tumor

26.  Chondrosarcoma

27.  Gastrointestinal stromal cell tumor

28.  Cystic nephroma

29.  Tuberous Sclerosis

30.  Lymphangiomyomatosis

31.  Ulcerative colitis

32.  Papillary serous ovarian tumor

These educational mailers and emails will be supplemented by weekly Web casts and monthly DVDs covering a series of broader topics, such as the use of noninvasive angiography, the workup of back pain or neck pain, or the workup of pulmonary emboli.

This continuous process of education will help the healthcare providers in these small communities arrive at more accurate, faster, and more complete diagnoses of the medical disease processes covered.  This Instructional Programming material will create a rural CME (Continuing Medical Education) network which will provide specialist-level educational offerings to these small communities’ medical staffs, which do not have onsite specialist physicians.  The goal is to increase the scope of medical services offered in these communities through education, improve the quality of medical care, and encourage the practice of cost effective medical care.

The grant project will install a Toshiba CT scanner and software in the primary Coal Country Clinic in Beulah for improved and reproducible medical exam diagnostic data acquisition.  The grant project will provide real time interactive image analysis consultation for diagnostic data sets acquired from rural health centers providing capabilities of off-site viewing and reporting (tele-diagnosis) and will enable practitioners at various physical locations to access the same information simultaneously.  
Since the rural clinics will not always have the capability to analyze their diagnostic image data they will be able obtain expert consultation on their exam data and images working with Dr. Marc Miller, Director, Advanced Medical Diagnostics and Dr. Chris Landon, Director, Landon Pediatric Foundation.  
Conclusion

This proposal launches a new telemedicine and teleradiology program and is an opportunity to turn USDA investments into an exemplary rural project delivering teleradiology equipment, training and physician education programs and support this important rural community health Project for Beulah, North Dakota. The need for the proposed services is important to these rural areas and can not be accomplished without USDA support.
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