
 

7:30-8:00 Registration & Breakfast 

8:00-8:15 Opening Remarks David Koff, MD FRCPC, Chair, MIIT Conference, Chair, 
Department of Radiology, McMaster University and 
Chief, Department of Diagnostic Imaging Hamilton 
Health Sciences 

8:15-9:15 Teleradiology: The Practicalities Greg Butler, MD FRCPC FACR Staff Radiologist, 
Valley Regional Hospital 

9:15-10:00 Assessing Radiologists' Fatigue - Does it 
Impact Accuracy? 

Elizabeth Krupinski, Ph.D., Research Professor, 
University of Arizona, Departments of Radiology and 
Psychology 

10:00-10:30 Mid-Morning Coffee Break 

10:30-11:15 Maximizing Radiologist Productivity and 
Minimizing Distraction using PACS and 
SR 

David Weiss MD, Carilion Roanoke Memorial Hospital 

11:15-12:00 Consumer Displays versus Medically 
Marketed Displays at Home and in the 
Hospital 

David Hirschorn MD, Director of Informatics, Staten 
Island University Hospital 
Research Fellow in Radiology Informatics, 

Massachusetts General Hospital 

12:00-13:15                                                         Lunch Break 

13:15-13:45 The Rationale of DI-r Peter Bak, Ph.D., CMC, Assistant Professor of 
Radiology, McMaster University 

13:45-14:15  Building a Healthy Legacy of 
Collaborative Care 

Mark Nenadovic, Group Director of Programs, Canada 
Health Infoway 

14:15-15:15 DI-r: The Vendors’ Approach, Challenges 
and Hurdles 

Industry Panel:  Agfa, GE, Philips 

15:15-15:45 Mid-Afternoon Coffee Break 

15:45-16:15 The University of Montreal/McGill  
RUIS Joint Project 

Jean Chalaoui, MD, Montreal RUIS Univ of Montreal 

16:15-17:15 DI-r:  The User Point of View     Benvon Cramer, MD, Professor and Chair Janeway 
Child Health Centre Radiology Department; Bill 
Anderson, MD, Clinical Director Diagnostic Imaging 
Edmonton Zone Alberta Health Services;  Jacques 
Levesque, MD, Clinical Professor, Radiology, Université 
de Laval,  Québec City  

17:15-17:30 Closing Remarks  David Koff, MD FRCPC Chair, MIIT Conference 



 

Conference Overview 

This conference will provide you with profound insight into the Digital Imaging Repository (DI-r) strategy in Canada and 

how this strategy will impact the practice of radiology in hospitals and independent health facilities. It will address the 

practical, technical, legal and ethical issues that will arise once DI-r gets fully implemented across the country.  

 At the end of the day, you will be able to:  

• Understand the rationale behind the DI-r strategy and its architecture; 

• Identify the current deployment of DI-r across Canada; 

• Learn from and interact with DI-r users and vendor; and,   

• Evaluate the technical choices made by vendors and how they addressed specific user requirements. 

All presentations are interactive with 25% of the presentation time allocated to Q&A. 

Accreditation 

This conference is an Accredited Group Learning Activity (Section 1) as defined by the Maintenance of Certification 

program of the Royal College of Physicians and Surgeons of Canada and approved by the Canadian Association of 

Radiologists for a maximum of 7 credit hours. Through an agreement between the American Medical Association and the 

Royal College of Physicians and Surgeons of Canada, the Canadian Association of Radiologists designated this live 

educational activity, MIIT, for a maximum of 7 AMA PRA category 1 credit(s). This event has also been approved for 6.5 

Category A credits by the CAMRT. 

Sponsors 

Thank you to our sponsors for generously providing unrestricted educational grants in support of the 6
th
 Annual Medical 

Imaging Informatics and Teleradiology Conference. 

 

 

 

 

 

 



 

Speakers & Presentations 

Teleradiology: The Practicalities                     8:15 am – 9:15 am 
Dr. Greg Butler, BSc. (Eng-Phys), MD, FRCPC, FACR 

Radiologist, Valley Regional Hospital, Kentville NS 

Dr. Butler is in full time radiology practice at Valley Regional Hospital, Kentville NS since 1981, except 

for 3 year period at Hamilton Health Sciences Hamilton, ON, 2000-2003 and brief periods as acting 

chief of radiology at Stanton Territorial Hospital Yellowknife, NT. He is former President Nova Scotia 

Association of Radiologists, Board member of Canadian Association of Radiologists, and Canadian 

representative to the American College of Radiologists Board of Chancellors and the current Chair of 

CAR Standards Working Group, and of Subcommittee on International membership of the American 

College of Radiology. Dr. Butler is the founder, Real Time Radiology Inc. His lifetime interests are in 

teleradiology, standards, professionalism and quality initiatives in radiology. 

Presentation Summary: 

At the outset, it was widely believed that the main challenge of teleradiology was the technical infrastructure. As we near the end of the 

first decade of the 21st century, it is becoming apparent that the technical solution was only the beginning, and that beginning has come 

to an end. The new age of teleradiology will usher in larger questions of  the role, relationship, and teamwork of radiologists and their 

colleagues, as well as important new opportunities in the area of quality objectives in care. 

Learning Objectives: 

At the end of this session, the participant should be able to: 

1. Identify the basic concepts of teleradiology and its current practice in Canada  

2. Cite why teleradiology continues to be on the forefront of discussion in the radiology communities of Canada and the US  

3. Define what is the basis for fear and controversy within our profession as it relates to the new reality of teleradiology  

4. Encourage an interest in participating in the debate over teleradiology and its implementation in our country 

 

Assessing Radiologists’ Fatigue – Does it Impact Accuracy?     
Elizabeth A. Krupinski, PhD                       9:15 am – 10:00 am 

Professor, University of Arizona 

Dr. Krupinski is a Professor at the University of Arizona in the Departments of Radiology, Psychology and 

Public Health, and she is Vice Chair of Research in Radiology. She received her undergraduate degree 

from Cornell University, MA from Montclair State College and PhD from Temple University, all in 

Experimental Psychology. Her main interests are in medical image perception, assessment of observer 

performance, medical decision making, and human factors. She is Associate Director of Evaluation for the 

Arizona Telemedicine Program. She has published extensively in these areas, and has presented at 

conferences nationally and internationally. She serves on the Editorial Boards of a number of journals in 

both radiology and telemedicine, and on review panels for NIH, DoD, FDA and TATRC. She is Past Chair 

of the SPIE Medical Imaging Conference, Past President of the American Telemedicine Association, and 

Chair of the Society for Imaging Informatics in Medicine. 

Presentation Summary: 

We hypothesized that radiologists are visually fatigued by their clinical reading, reducing their ability to focus on and accurately interpret 

images. Forty radiologists viewed 60 skeletal radiographs, half with fractures, before and after a day of clinical reading. Error in visual 

accommodation was measured and subjects completed the Swedish Occupational Fatigue Inventory and the oculomotor strain 

subscale of the Simulator Sickness Questionnaire. Average ROC Az was 0.89 for early and 0.85 for late reading (F(1,36) = 4.15, p = 

0.049 < 0.05). There was greater error in accommodation after a workday (F(1,14829) = 7.81, p = 0.005 < 0.01), and after the test 

(F(1,14829) = 839.33, p < 0.0001). SOFI measures of lack of energy, physical discomfort and sleepiness were higher late in the day (p 

< 0.05). The SSQ measure of oculomotor strain was significantly higher after a day of clinical reading (F(1,75) = 20.38, p < 0.0001). 

Learning Objectives: 

At the end of the session, the participant should be able to:   

1. Understand the relationship between visual strain and diagnostic accuracy 

2. Recognize the need to monitor fatigue in the clinical reading room. 

3. Identify metrics that can be used to measure fatigue 



Maximizing Radiologist Productivity and Minimizing Distraction  

using PACS and SR                           10:30 am – 11:15 am 
David L. Weiss, M.D. 

Physician Coordinator, Imaging Informatics, Carilion Clinic 

Dr. Weiss has experience as a radiologist in both private practice and academic settings. His informatics 

interests include workstation efficiency, reporting and communication. He has helped develop speech 

recognition and communication products and was involved in early integration of PACS and speech 

recognition software.  He is currently practicing radiology and informatics at Carilion Clinic in Roanoke 

Virginia. 

Presentation Summary: 

With the ever- increasing number of images and the explosion of studies being ordered, radiologists are 

facing daily challenges in completing their work. Softcopy reading only partially alleviates these issues. Speech recognition and other 

new reporting methods have, for some, exacerbated the problem.  Radiologist fatigue and suboptimal working conditions can contribute 

to distraction, decreased productivity and diminished accuracy.  This session will present methods to maximize comfort and efficiency 

at the workstation using ergonomic principles, workstation software and reporting methods. Future directions for efficiency 

improvements will also be discussed.  

Learning Objectives: 

At the end of the session, the participant should be able to:   

1. Recognize the factors contributing to radiologist distraction and fatigue 

2. Incorporate image interpretation and reporting methods to maximize efficiency 

3. Anticipate future trends in PACS and communication software 

 

 

Consumer Displays vs. Medically Marketed Displays at Home and in Hospital 

David Hirschorn, MD 

Director, Radiology Informatics, Staten Island University Hospital            11:15 am – 12:00 pm 

Dr. Hirschorn is the Director of Radiology Informatics at Staten Island University Hospital and has served 

as a Research Fellow in Radiology at Massachusetts General Hospital and Harvard Medical School for the 

past 6 years.  His a frequent lecturer and author on the topics of teleradiology, medical imaging displays, 

RIS, PACS and speech recognition systems.  The evaluation of new medical imaging display technologies 

is one of his main research areas. 

 

Presentation Summary: 

The distinction between medically marketed displays and consumer displays has blurred over the past 5 

years as display technology has progressed.  Medically marketed displays do continue to offer advantages 

over consumer displays, but at prices which are typically not cost effective in the home reading 

environment.  Moreover, when proper display management techniques are employed, there is a potential for large cost savings with 

hospital deployed PACS workstations as well.  Consumer displays can be calibrated to acceptable DICOM curve conformance and can 

achieve comparable luminance output levels, albeit for significantly shorter periods of time.  As such, they may need to be replaced 

more frequently in heavy usage settings.  The use of photometric equipment to calibrate displays and measure their white levels and 

conformance is essential for the successful use of any medical imaging display.  Medically marketed displays simplify this process, but 

the cost savings of consumer displays has motivated some radiology departments to manage the process themselves with moderately 

complex yet inexpensive tools. 

Learning Objectives: 

At the end of the session, the participant should be able to:  

1. Describe the minimum requirements for medical imaging displays 

2. Identify the key differences between medically marketed displays and consumer displays with regard to medical image 

interpretation 

3. Understand what implementation, acceptance and quality assurance measures are necessary for both consumer displays and 

medically marketed displays for them to be used for medical image interpretation 



The Rationale for DI-r       13:15 pm – 13:45 pm 

Peter Bak, Ph.D., CMC 

Assistant Professor, Department of Radiology, Faculty of Health Sciences, McMaster University 

Peter Bak is a Certified Management Consultant and has over 17 years of experience in the Diagnostic Imaging market with specific 

emphasis on the interoperability of PACS and RIS within the context of an Electronic Health Record.  

Peter Bak was the Director of Architecture for Diagnostic Imaging at Canada Health Infoway from 2003 to 2007. In this capacity, Peter 

Bak: 

• Contributed to the DI Program strategy and assisted in setting the direction for going filmless within Canada.  

• Defined the Diagnostic Imaging (DI) architecture for the pan-Canadian EHR 

• Contributed to the design of the pan-Canadian EHR conceptual architecture 

• Provided subject matter expertise and technical leadership to Provincial DI projects across Canada 

• Co-authored the Infoway coordinated procurement RFP for 4 DI projects 

• Negotiated national agreements with large imaging vendors on-behalf of Canada Health Infoway  

Peter Bak was the Chair of the Standards Working Group for Diagnostic Imaging and Teleradiology from 2004 to 2007. In this capacity,  

Bak:  

• Co-authored the IHE XDS-I Content Supplement and championed XDS/XDS-I as a pan-Canadian standard 

• Co-authored and championed the Canadian Association of Radiologists (CAR) Standards for Irreversible Compression in 

Digital Diagnostic Imaging within Radiology 

Presentation Summary: 

Canada has invested significant funds, resources and time into the deployment of Diagnostic Imaging repositories (DI-r). Every 

Province within Canada has deployed or is in the process of deploying one or more DI-r. 

Many care providers and healthcare administrators are knowledgeable in the function and operation of the DI-rs. However, the original 

rationale for DI-rs, which dates back to 2003, is not often talked about. 

The objective of this presentation is to refresh memories, and/or educate newcomers to the world of DI-rs, as to the original rationale for 

deploying DI-r across Canada. In so doing, the presentation hopes to excite thinking on how to leverage these repositories for improved 

healthcare delivery. 

Learning Objectives: 

At the end of the session, the participant should be able to:  

1. Understand the business requirements for a DI-r 

2. Identify the long term objectives of DI-r infrastructure 

3. Describe the opportunities for improved healthcare delivery that the DI-r offers 

 



Building a Healthy Legacy of Collaborative Care              13:45 pm – 14:15 pm 

Mark Nenadovic, MHSc 

Group Director, Programs, Canada Health Infoway 

Mark Nenadovic, MHSc, is the Group Director of Programs for Canada Health Infoway.  He provides Pan 

Canadian leadership to 4 programs with IT investments valued at approximately $1 billion.  His programs 

invest in electronic health record solution projects throughout Canada in the areas of: Diagnostic 

Imaging, Laboratory Information Systems, Common Viewers, Shared Health Records and Consumer 

Health Solutions such as Patient Portals. 

 

Mark is a graduate of University of Toronto’s Department of Health Policy, Management and Evaluation.  

He has worked extensively in acute and non acute care hospitals and has consulted to provincial 

governments and national health sector organizations.  His professional interests are in the areas of 

strategy development, health informatics, change management, and the evaluation of the impact of 

electronic health information and communication technologies on the delivery of health services. 

 

Presentation Summary: 

Canada Health Infoway’s (Infoway) mission is to foster and accelerate the development and adoption of pan-Canadian electronic health 

information systems. Infoway and its jurisdictional partners are working together to bring electronic health record technology within 

reach of all Canadians to enable better decisions about diagnosis and treatment, improve access, quality and productivity.    

Diagnostic Imaging Repositories (DI-r) is a core component of the electronic health record (EHR).  Infoway has supported 

approximately 20 of these deployments throughout Canada over the last several years. Region by region, the DI-r will be woven into a 

secure, pan-Canadian network of interoperable EHR systems consolidating a patient's essential health information and making it 

accessible where and when physicians need it.  As a key component of the EHR infrastructure, the DI-r solution delivers private, secure 

and interoperable patient information.  The aggregated financial benefits of sharing digital images have been estimated in the range of 

$850 million to $1 billion annually to Canada.  Much progress has been achieved since the very first investment in a Diagnostic Imaging 

Repository in 2003; however, there are still challenges to overcome to achieve the goal of interoperable sharing of digital images and 

reports. 

 

Learning Objectives: 

At the end of the session, the participant should be able to:  

1. Overview of the current state of Infoway’s Diagnostic Imaging Repositories projects 

2. Review of the projected benefits 

3. Review of the current challenges to achieve the goal of interoperable sharing of digital images and reports. 

 

 

DI-r: The Vendors' Approach, Challenges and Hurdles    14:15 pm – 15:15 pm 

Panellist: Agfa, GE, Philips 

With 45 million diagnostic images generated each year throughout the Canadian health care system, large regional and provincial 

Diagnostic Imaging Repository projects to import, store and distribute digital images and reports between facilities, is growing in the 

Canadian marketplace. Inherent with these large projects is numerous challenges and hurdles from aspects well beyond technological 

ones. The session will begin with presentations from three DI-r vendors presenting their approach and solutions to the challenges they 

faced. An open discussion will follow, with questions from the moderator to lead the discussion. 

Learning Objectives: 

At the end of the session, the participant should be able to:  

1. Describe the current and future state of DI-r. 

2. Recognize the challenges and hurdles that must be addressed when implementing a DI-r . 

3. Summarize how these systems can facilitate improved communications, and improve quality and patient safety. 



The Montréal-McGill Joint RUIS Project         15:45 pm – 16:15 pm 
Dr. Jean Chalaoui 

- Co-president of the Montréal-McGill joint RUIS project. 

- Chief of cardio-thoracic imaging, Centre hospitalier de l’Université de Montréal (CHUM). 

- Fellow of the American College of Radiology. 

- President of the International Congress of Radiology in Montréal 2004 and co-president of the 

Centennial meeting of Canadian Radiology 1995. 

- Past president of multiple CAR committees including the annual scientific meeting. 

 

Presentation Summary: 

Since 2006, a joint project of both universities has been underway with these objectives:  

1. To provide all 58 hospitals of both RUIS (Integrated University Health Network), their associated medical 

& Radiology clinics with PACS, RIS and digital dictation systems. 

2. To link all those entities into a DIR 

3. To connect 3 DIRs covering the entire province of Québec by means of XDSI 

4. The whole imaging project is to join the Electronic Health Record EHR 

 

Through a Partnership with Canada Infoway and a budget of more than 100 million dollars, this project covers more than half the area 

of the province and about 65% of the population. Number of annual examinations: close to 10 Million, with about 1075Tb of archives. 

The challenge: INTEGRATION of 6 pre-existing different PACS systems, multiple RIS. 

 

Learning Objectives: 

At the end of this session, the participant should be able to: 

1. Explain the scope of a very large cooperative project between 2 large universities in the Montréal area 

2. Detail objectives, challenges and budget of a large cooperative projects such as this one 

3. Discuss the lessons learned in implementing the Montréal-McGill Joint RUIS Project 

 

DI-r: The User Point of View           16:15 pm – 17:15 pm 

Expert 1: Benvon Cramer, MD, FRCPC, Professor and Chair, Discipline of Radiology, 

Memorial University 

Dr. Cramer completed her undergraduate and initial postgraduate training at University College Cork, 

Ireland.  She underwent  Diagnostic Imaging residency training in London, England and fellowship training in 

Pediatric and Neuroradiology at McGill University from 1982 – 1984. 

In 1984 Dr. Cramer was appointed to the DI Department at the Health Care Corporation of St. John’s, 

Janeway site and as Clinical Assistant Professor of Radiology at Memorial University of Newfoundland.  She 

progressed to Clinical Professor of Radiology in 1998 and was appointed Professor and Chair of Radiology 

at Memorial University of Newfoundland in April 2001. 

Committees/ Boards 

October 2002 - 2008 - Chair, CAR PACS/Teleradiology Committee  

Member, Infoway DI Teleradiology Standards Committee, 2003 – 2005 

Member, NL Provincial PACS Committee, 2002 - 

Member 2002 – and past Chair (2006 to 2008), Canadian Heads of Academic Radiology (CHAR) 

Member, 2002 - , and past Acting Chair (January – September 2009), MAC, Eastern Health 

University Representative, Regional MAC, Eastern Health, January 2010 –  

 

Research and Publications 

Dr. Cramer has had an active research career with numerous presentations and publications mainly in ultrasound in paediatrics and, 

more recently, Teleradiology. 

Presentation Summary: 

As with many parts of Canada, Newfoundland has remote communities that have difficulty in obtaining on site radiologists.  

Teleradiology and telemedicine in Newfoundland has been active since 1975, but early teleradiology implementations were limited.  

PACS was implemented partially between 1998 and 2002.   In 2005 PACS was expanded throughout Newfoundland and Labrador with 



the assistance of Infoway.  The province currently is on a single server and is 100% digital, including mammography.  Images are 

available from all parts of the province.  There has been a marked improvement in efficiency and a widely utilized consultation service 

throughout the province.  Areas that did not have call coverage previously are now provided with 24/7 coverage by qualified radiologists 

within the province.  This has had a significant impact in patient care. 

Conclusion: The evolution and completion of PACS and teleradiology implementation within Newfoundland and Labrador has resulted 

in a marked improvement in efficiency and quality of patient care. 

Learning Objectives: 

At the end of this session, the participant should be able to: 

1. Document the advantages of teleradiology in Newfoundland and Labrador 

2. Present scenarios where teleradiology has had significant impact on patient care 

 

Expert 2: Jacques Levesque, MD, Clinical Professor, Radiology, Université de Laval,  Québec City 

Dr. Lévesque completed his medical education in 1975 and graduated in 1981 in Diagnostic Radiology 

from McGill University in Montréal, Québec. He then worked at the Hôpital St-François d’Assise in Québec 

City, Québec (1981-1991) and at the Centre hospitalier de l’Université Laval in Ste-Foy, Québec (1991-

1994). From 1998 to 2004, Dr. Lévesque was the Chief of the Department of Radiology at the Centre 

Hospitalier Universitaire de Québec (CHUQ). He is currently a Clinical Professor in radiology at the 

Université de Laval in Québec City and the President and co-owner of la Clinique radiologique de la 

Capitale in Québec City. 

Involved in the establishment of new technologies in his region and the province, Dr. Lévesque is 

responsible for the establishment of PACS in 52 establishments of the RUIS Laval. He is also active in the 

process of bulk purchases for advanced medical technology with a budget of $315 million. He is 

responsible for the clinical and technical evaluation of the equipment proposed. 

Since 1993, Dr. Lévesque has been on the Board of Directors of l’Association des radiologistes du Québec (ARQ) where he was a 

Secretary, then 1st Vice-President. He was particularly active in mammography projects (establishment of the PQDCS), BMD, new 

technologies as well as tariff negotiations. 

Dr. Lévesque is married and father of six children: two girls and four boys. His eldest son Philippe, radiology resident 2, is one of the 

first place award winners for the scientific posters at the CAR 72nd Annual Scientific Meeting. His eldest daughter Marie-Hélène is a 

radiology resident 1 in Laval. 

Learning Objectives: 

At the end of this session, the participant should be able to: 

1. Demonstrate, in a practical way, the interaction and operation of DI-r and the specific role facing the radiologist who often has 

to read from multi-sites.  

2. Examine limiting factors in the context of Access to Information laws in Quebec. 

 

Expert 3: Bill Anderson MD, FRCP(C), Clinical Director Diagnostic Imaging Edmonton Zone Alberta Health 

Services 

Dr. Anderson is the Clinical Director of Diagnostic Imaging for the Edmonton Zone of Alberta 

Health Services. He has been in active clinical practise in Edmonton since 1985 and is a partner 

with Medical Imaging Consultants (the largest group of Radiologists in Canada). He has been 

active in both the administrative and advocacy worlds. He is a member of the Provincial DI IM/IT 

Project, the AMA Board IM/IT Committee, and has been a member on numerous Provincial 

IM/IT committees including Provincial EHR Governance committee, Governance Council, 

Telehealth and various We//net committees. He has served on the CMA Board, the CMA 

Privacy committee, and Chaired the Political Action Committee. He has been the President of 

the Alberta Society of Radiologists and the Alberta Medical Association. Awards include being 

named one of Alberta’s top 100 Physicians of the Century (joint award from AMA and CPSA 

recognizing 100 Physician Leaders in Alberta over the first 100 years), REACH Award of Distinction for Clinical 

Leadership and Administration for Capital Health and will receive the Sir Charles Tupper Award for Political Advocacy 

from the CMA in August 2010.  



Issues and Experience with DI-r(s) in Alberta 

 

Alberta has undergone a large AH&W/Infoway funded PACS implementation project that is nearing completion. This is 

quite unique in Canada as it has included both the hospital sector and the community providers with each supplying about 

50% of the images to the data centers. While the basic architecture may not be dramatically different than many other 

jurisdictions across Canada the integration of community providers (with a variety of PACS solutions) does cause a more 

complicated process and unique challenges. Patient identification issues, private patient pay exams, WCB (and other third 

party payer), cross jurisdictional reporting, compression, fixes, QA processes and medical legal cases all become more 

complicated. Some of the Alberta approaches to solving some of these issues will be discussed. The Alberta architecture 

will be briefly discussed to give the participants a general knowledge of some of the complexities faced with integrating 

providers in an environment with a provincial EHR (Alberta netCare Orion product) currently delivering images (and 

reports) through the AGFA Web 1000 product to a third of the Province with expected rollout of a new Viewer product by 

year end. The Provincial PACS solution is primarily AGFA (with some Philips, Fuji, and others) and the two DI-r(s) are 

currently receiving roughly 75% of the images across the Province and will soon be upgraded to the AGFA IDC solution 

storing virtually all images. All this while undergoing a merger of ten previous regional boards into a single Provincial 

Health Board (Alberta Health Services). 

 
Learning Objectives: 

At the end of this session, the participant should be able to: 

1. Understand the current and future state of the basic architecture for Alberta DI IM/IT project. 

2. Identify some of the issues around integrating community clinics and hospital images into a single DI-r 

3.    Discuss some of the issues with cross-jurisdictional reporting 


