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Conference Information

Welcome to MMVR2001.

For the past nine years, Medicine Meets Virtual Reality has pro-
moted VR as a tool for better health. This international, multi-
disciplinary forum is where computer scientists and medical pro-
fessionals integrate their accomplishments and vision.

The exchange of novel ideas and experience is what makes this
conference vibrant. We want your participation to be education-
al, thought-provoking, and challenging. And please be sure to

. complete the evaluation form so we can make MMVR even bet-
ter in the future.

Karen S. Morgan & James D. Westwood
Aligned Management Associates, Inc.

Course Description

MMVR2001 provides a forum for exchanging, developing, and
disseminating innovative ideas for interactive computer-based
tools in healthcare. These ideas are considered in a context sup-
porting minimally invasive clinical care that is both medically
and economically advantageous. For firms that create and mar-
ket these tools, this conference provides the opportunity to
demonstrate their products to an informed audience.

The program consists of three half-day general sessions, six half-
day parallel sessions, three workshops, two evening educational
events, two adjunct symposia, exhibits, and an exhibitor recep-
tion. All are designed to encourage open dialogue between par-
ticipants, speakers, and moderators.

The conference organizers are solely responsible for the design
and production of this conference, including final selection of
topics and speakers. Because the conference’s goal is to promote
education, all speakers are asked to present information, answer
questions, and interact with participants in a manner that is
both educational and free of commercial bias.

The conference sponsors and organizers encourage feedback
from medical professionals, educators, industry, and conference
participants. The course evaluations, including suggestions and
criticism, will be welcomed and carefully analyzed to determine
content and organization of future meetings.

Course Obijectives
MMVR2001 has three primary goals:

* To share clinical research and experience with interactive
computer-based tools for medical diagnosis, therapy, edu-
cation, and rehabilitation, for the purpose of creating
informed clinical use of interactive computer-based tools
by physicians and other healthcare providers

* To educate healthcare providers on the goals, methods, suc-
cesses, and limitations of products commercially available

and refine the evaluation of products’ relevance to day-to-
day clinical care and training; and also to nurture a part-
nership with industry to promote continually improved
and economically viable products for care and education

* To define visionary goals that will guide medicine into a
future of (a) improved minimally invasive diagnosis and
treatment, (b) significantly enhanced educational methods,
(¢) expanded communication and research networks for
providers and patients, and (d) greater efficiency in deliver-
ing optimal patient care

After attending MMVR2001, participants will be able to:

* Discuss innovative computer-based applications in medical
education, such as surgical simulators, interactive educa-
tional programs and evaluation tools, and Internet-based
instructional materials

* Review the progress made in the area of telemedicine and
comment upon how advances in robotics, sensors and data
networks can facilitate the growth of medicine at a distance

* Describe some of the surgical tools, such as image-guided
surgery and robotics, that enable minimally invasive sur-
gery to become even more precise

* Review key issues involved in the development of a truly
electronic medical record, such as data management, net-
work architecture and reliability, and security and confi-
dentiality

)

* Comment upon the use of immersive virtual environments
in psychology to assist diagnosis and therapy, including the
control of phobias and other disorders

Accreditation

This activity has been planned and implemented in accordance
with tlre Essentials Areas and Policies of the Accreditation
Council for Continuing Medical Education (ACCME) through
the joint sponsorship of the University of California, Irvine,
College of Medicine and Aligned Management Associates, Inc.
The University of California, Irvine, College of Medicine is
accredited by the ACCME to provide continuing medical educa-
tion for physicians and takes responsibility for the content, qual-
ity, and scientific integrity of this CME activity.

Presenters at this conference are expected to disclose any poten-
tial conflict of interest with any commercial entity that may have
an interest in the subject matter presented here and to disclose
any off-label use, if applicable, of a medical product or device at
the beginning of their presentation in accordance with ACCME
Essential Areas and Policies.

The University of California, Irvine, College of Medicine desig-
nates this continuing medical education activity for a maximum
of 23.5 hours Category 1 credit toward the Physicians’




Conference Information

Recognition Award of the American Medical Association. Each
Physician should claim only those hours of credit he/she actually
spent in the educational activity.

AMA, Inc. Mission Statement

Aligned Management Associates, Inc., a biomedical communica-
tions company, aims to transform medicine through communi-
cation. Its mission is to create exceptional opportunities for
healtheare providers and supporting biomedical firms to share
medical and scientific experience, technology, ideas, and vision.
AMA, Inc. has offices in San Luis Obispo, California and New
London, Connecticut.

Commercial Relationship Disclosures
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Phantom (Using their device in this project).
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Usability MDx, Inc. (President of corporation / Said corporation
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Jet Propulsion Laboratory (Senior member of technical staff)
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The Bocing Co. (Employee)

Alexander Berestov PhD
Canon (Employee)

Marly Bergerud
Eon Reality, Inc. (Is partner with South Orange County
Community College District’s VR center)

Thomas Buerger

Virtual Presence (Utilitzes Virtual Presence’s MIST VR system,
is one of its biggest customers, and participates in development
of this system.) '

Fred Dech
Silicon Graphics / SGI Medical (Uses SGI hardware and soft-

ware in research)
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Insight A/S (Majority shareholder)

SAI Denmark A/S (Consultant, partnership)
BARCO (Partnership)

Shelly Farnham PhD
Microsoft (Employee)

Thomas A. Furness III PhD
Microvision (Utilitzes Virtual Retinal Display and is consultant
and shareholder)

Ocumed (Utilitzes Scanning Fiber Endoscope and is consultant)

Anthony G. Gallagher PhD
Virtual Presence (Utlitzes Virtual Presence’s MIST VR system in
both studies presented)
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Sanaz Hariri
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Medtronic Sofamor Danek (Equipment loan and research sup-
port)

Smith & Nephew (Equipment loan and research support)

Leon Kaufman PhD
Toshiba America MR, Inc. (Employee)
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Gothenburg University Surgical Science, Inc. (Employee)
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support)
Mison A/S (Relationship without direct financial support)

Peter Oppenheimer
SGI (Is member of Virtual Worlds Consortium and donates and
leases computers to lab)
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Presentation Schedule

WEDNESDAY 1/24/01

Precision Healthcare: The TATRC Annual Principal
Investigators Review

The Telemedicine and Advanced Technology Research Center (TATRC)
of the US Army Medical Research and Materiel Command of the
Department of Defense (DoD) will conduct their Annual Principal
Investigators Review ond showcase new medical technologies that are
funded through Congressionally Directed Programs.

The Review is open fo all MMVR2001 registrants.

Please see the separate program for the TATRC Pl Review's schedule
and presenter materials.

THURSDAY MORNING 1/25/01

General Session - Simulation
Moderator: Richard M. Satava MD FACS

8:00

8:10

8:40

8:55

%:10

9:25

9:50

Karen S. Morgan & James D. Westwood
Aligned Management Associates, Inc.
Welcome/Continuing Medical Fducation, FDA, and Disclosure Issues

Richard M. Satava MD FACS
Dept of Surgery, Yale Univ School of Medicine
The Biolntelligence Age: An Update

Karl Reinig PhD
Center for Human Simulation, Univ of Colorado School of Medicine
An Authoring Tool for Interactive Anatomic Animations

Sabine Girod MD DDS PhD
National Biocomputation Center, Stanford Univ
3-D Simulation of Craniofacial Surgical Procedures

Gerald R. Moses PhD
TATRC, US Army Med Research & Materie! Command
Medical Modeling and Simulation for Military Trauma Care Training

Joseph M. Rosen MD

Dartmouth-Hitchcock Medical Center

Future Applications of Virtual Reality to Strategic Medical Disaster
Responses

Keynote: Thomas A. Furness Il PhD
Director, Human Inferface Technology Lab, Univ of Washington
True Confessions of a Photon

10:15  Break

Simulation (cont.)
Moderator: Heinz U. temke PhD

10:30  Thomas Buerger

European Surgical Institute
Inevitable Developments for VR Training Systems: The ESI Perspeciive

10:45

11:00

11:15

11:35

12:00

Tianyu Lu PhD

Lab of Intelligent and Parallel Systems (LIPS}, Coflege of Engineering,
Univ of Hawaii at Manoa

Endoscopic Exploration and Measurement from 3D Angiography
and Infravascular Ultrasound Images

(agatay Basdogan PhD

Jet Propulsion Lab, California Inst of Technology

Real-Time Simulation of Dynamically Deformable Finite Hlement
Mo:fls Using Modal Analysis and Spectral Lanczos Decomposition
Methods

Richard A. Robb PhD

Biomedical Imaging Resource, Mayo Clinic & Foundation

From Visible to Virtual to Functional Human: Multidimensional
Visualization Beyond Anatomy

Keynote: Kevin S. Mack
Visual Effects Supervisor, Digital Domain
Visualization of the Future

Break

THURSDAY AFTERNOON 1/25/01

Session A - Computer-Assisted Surgery
Moderator: Roger Phiflips PhD MBCS

1:20
1:30,

1:45

2:00

2:15

2:30

Welcome

Lutz-P. Nolte PhD

M. E. Muller Inst. for Biomechanics, Univ of Bem

Joint Replacement - A Challenge for Image Guided Surgery in the
New Millennium

Roger Phillips PhD MBCS

Dept of Computer Science, Univ of Hull

A Robotic Approach to Proximal Tibia and Distal Femur
Osteotomies

Oleg Krivanas, Dipl.-Inform.
Lehrstuhl fuer Informatik V, Univ of Mannheim
Computer-Assisted Treatment of Pelvis Fractures

David M. Kahler MD

Dept of Orthopaedic Surgery, Division of Trauma, Univ of Virginia
Health System

Virtual Fluoroscopy: A Tool for Decreasing Radiation Exposure
During Femoral Inframedullary Nailing

Sorin 0. Blendea MD

Orthopédie Traumatologie, Hopital Michallon

Clinical Validation of Percutaneous Computer Assisted Pelvic
Surgery Using Ultrasound: A Safe Technique with Low Radioscopic
Radiation




Presentation Schedule — Thursday, January 25, 2001

It 245

3:00

315

3:30

345

4:00

415

4:30

4:45

5:00

5:15

5:30

e e it it e ot 2l lam wim o

5:45

Leon Kaufman PhD
Toshiba America MRI, Inc.
Ghost Imaging in MRI

David R. Holmes Ill

Biomedical Imaging Resource, Mayo Foundation

3D Localization of Implanted Radioactive Sources in the Prostate
Using Trans-Urethral Ultrasound

Break

Session A - Computer-Assisted Surgery (cont.)
Moderator: Ramin Shahidi PhD

Kirby G. Vosburgh PhD

CIMIT / Massachusetts General Hospital

Building the Operating Room of the Future

Ramin Shahidi PhD '
Image Guidance Loboratories/Neurosurgery, Stanford Univ Medical
(enter

Volumetric Image Enhanced Endoscopic Surgery

Abhilosh Pandya
Neurosurgery Department, Wayne State Univ )
Towards Using Augmented Reality for Neurosurgery

Hamid Reza Abbasi MD PhD

image Guidance Laboratories, Dept of Neurosurgery, Stanford Univ
School of Medicine

A Comparative Statistical Error Analysis of Neuronavigation
Systems in a Clinical Setfing

Yoshihiko Nakamura

Dept of Mechano-Informatics, Univ of Tokyo

Rabotic Stabilization that Assists Cardiac Surgery on Beating
Hearts

Jeff Longnion

Dept of Electrical Engineering, Univ of Washington

Effects of Geared Motor Characteristics on Haptic Perception of
Tissue Stiffness

Gary Onik MD
Director of Surgical Imaging, Celebration Health
Compuler-Assisted Cryosurgery

George V. Kondraske, PhD
Human Performance Institute, University of Texos ot Adington
Performance Model of Robotic-Assisted Laparoscopy

Homid Reza Abbasi MD PhD

Image Guidance Loboratories, Dept of Neurosurgery, Stanford Univ
Sch of Medicine

Development of Fluoroscapic Registration in Spinal Neuronavigation

Break

THURSDAY .AFTERNOON 1/25/01

Session B - Surgical Simulation
Moderator: Wm. LeRoy Heinrichs MD PhD

1:20
1:30

1:45

2:00

215

2:30

2:45

3:00

315

Welcome

Wm. LeRoy Heinrichs MD PhD

Medical Media & Information Technologies / Dept of Gyn. & Ob.,
Stanford Univ

On Implementing Fundemental Manipulations in Surgicol Simulators

Randy S. Haluck MD

The College of Medicine, The Pennsylvania State Univ

A Virtual Reality Surgical Training Module for Instruction in
Angled Laparoscopic Lens Navigation

Anders Larsson
Gothenburg Univ Surgical Science AB
Intracorporeal Suturing and Knot Tying in Surgical Simulation

James D. Hoskins

Center for Minimally Invasive Surgery, Univ of Kentucky College of
Medicine

Immersive Virtval Reality Used as a Platform for Perioperative
Training for Surgical Residents

Liliane dos Santos Machado

Lab de Sistemas Integraveis, Univ de Sao Paulo

A Virtual Reality Simulator for Bone Marrow Harvest for Pediatric
Transplant

Cynthia Bruyns MS

NASA Ames Research Cener

Advanced Astronaut Training / Simulation System for Rat
Dissection

Reider Kallstrém MD

Dept of Biomedicine and Surgery, Linkdping Univ

Application of a Novel Real-Time Simulation Model with Haptic
feedback in Training Transurethral Prostatic Surgery

Break

Session B - Surgical Simulation (cont.)
Moderator: Anthony G. Gallagher PhD

3:30

3:45

Wolfgang K. Miller, Dipl.-Inform.

Fraunhoferdnstitut fir Graphische Datenverarbeitung Abteilung,
Visualisierung & Virhuelle Realitt

LAHYSTOTRAIN - Development and Evalvation of o Complex
Training System for Hysteroscopy

Anthony G. Gallagher PhD

No. Ireland Center for Endoscopic Training & Research & Sch of
Psychology, Queen’s Univ of Belfast

Objective Psychomotor Skills Assessment of Experienced, Junior
and Novice Laparoscopists with Virtual Reality
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4:00

415

4:30

445

5:00

5:15

5:30

Warren D. Smith PhD

Biomedical Engineering, California State Univ, Sacramento

Virtual Instrument Measurement of the Effect of Table Height on
Laparoscapic Surgeons’ Physical and Mental Workload

Warren Viant

Dept of Computer Science, Univ of Hull

The Development of an Evaluation Framework for the
Quantitative Assessment of Computer-Assisted Surgery and
Augmented Reality Accuracy Performance

Kevin P. Sherman MA FR(S
Orthopaedic Department, Hull and East Yorkshire Hospitals NHS Trust

Surgical Trainee Assessment Using a VE Knee Arthroscopy Training

System (VE-KATS): Experimental Results

Jan Sigurd Rotnes MD PhD MSc
Interventional Centre, Rikshospitalet & SimSurgery AS
Digital Trainer Developed for Robotic Assisted Cardiac Surgery

Daniel Berg MD FRCPC
Univ of Washington Medicol Center
Issues in Validation of a Dermatologic Surgery Simulator

Gerald A. Higgins PhD

Washington D.C. Computer Assisted Surgery Society (WashCAS)
Modeling & Simulation in Medicine: Towards an Integrated
Framework

Break

t THURSDAY AFTERNOON 1/25/01

Session C - Workshops

1:20- 3:15

Workshop: Medical Device Usability Engineering
Organizer: Betfina A. Babbitt PhD, President, UsabilityMDx, Inc.

Spansored by the Southern California Biomedical Council and
UsabilityMDx, Inc.

Faculty:

Betting A. Babbitt PhD
Clarence A. Semple MA
Ronald J. Sparks PhD
UsabilityMDx In.

David G. Geffen
Attorney af Law

In late 1994, the FDA made usability engineering an integral part of
medical-device design control requirements. Some usability engineer-
ing milestones are specifically required for FDA approval of new med-
ical devices. One is ensuring that device design requirements incorpo-
rate the needs of device users and patients. The second is a require-
ment for usability validation (demenstration) testing. Other usability
engineering processes are needed to meet validation testing require-
ments efficiently, effectively, and with confidence.

In late 1999, the Notiona! Institute of Medicine (NIM) reported that
human errors in medicine may be cousing more fotalities thon uto-
mobile accidents, breast cancer, or AIDS. NIM urged the healthcare
industry to reduce errors by 50% within the next five years. Many
errors can be eliminated through usability engineering of medical
devices. This technology can also reduce device recalls and liability
exposure, o5 well as expand market share.

The “Medical Device Usability Engineering” workshop provides partici-
pants with o working understanding of:

o Usability engineering objecfives and methods as they apply to
medical device Quality System Regulation (QSR)

o Associated medical device design issues, fnbefing, device user train-
ing

* Legal implications such as OEM liability exposure.

Information is presented in the context of the Food and Drug

Administration’s (FDA's) usability engineering thrust and guidelines.
3:30-5:00  Workshop: Interactive Visual Simulation, VR: Changing The Way
People Learn

Sponsored by EON Redlity, Inc.

Faculty:

Marly Bergerud

Dean, Business ond Vocational Education

Advanced Technology and Education Park, Tustin, California
South Orange County Community College District

Mats W. Johansson
President/CEQ
EON Redlity, Inc.

+ Ivine, Colifornia

As the computer changed business, educational presentation, inferaction

and selfpaced delivery, so will interactive, 30 reaHime visual simulation

drasfically alter how we train and educate the learner in the 21st century.

Preview this advanced technology of a Criticol Core Nurses pilot project

where the leamer enters and experiences the new leaming environment on
+the web and discover its impact and educotional benefits of moving beyond
« Computer Based Training o Virtual Reality.

"THURSDAY EVENING 1/25/01.

The Poster Reception

6:00 - 7:30
A popular MMVR event, the Poster Reception offers nove! ane-on-one
opportunities for education. Parficipants discuss o brood spectrum of
topics directly with presenters while enjoying a casual social atmos-
phere. Expect engaging computer-based demonstrations as well as fro-
ditional displays of research.

POSTER PRESENTATIONS:

Hamid Rezn Abbasi MD PRD

Image Guidance Laboratories, Dept of Neurosurgery, Stanford Univ
Sch of Medicine

Nevronavigational Epilepsy Focus Mopping

11
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Poster Presentations
Presentation Schedule — Thursday, Janvary 25, 2001

Hee-Bum Ahn

Dept .of Biomedical Engineering Graduate School, College of
Medicine, Hanyang Univ

Development of Virtual Realty Driving Simulator for Rehabilitation

Rodolfo D. Altrudi MD

Dept of Informatics and Records, The National Inst of Social Services
for Refired and Pensioned

Internet as an “Honest” Management Tool: First Experience in a
National Institute of Health and Social Services in Argentina

William . Beavin

The Boging Company

The Role of an Aerospace Giant in @ Deployable Healthcare
System-of-Systems

Catherina Burghart PhD ,
Inst of Process Control and Robotics, Univ of Karlsruhe .
Safety in Computer Assisted Surgery

Bruce D. Campbell MS

HIT Lob, Univ of Washington

The Virtval Anatomy Lab: A Hands-On Anatomy Learning
Environment

Sascha Déiuber, Dipl.-Phys. '

Insitute for Process Control and Robotics, Dept of Computer Science,
Univ of Karlsruhe

Statistical Anolysis of the Morphology of Three-Dimensional
Objects and Pathologic Structures Using Spherical Harmonics

Venkat Devarajan PhD

Southwestern Center for Minimally lnvasive Surgery / Electrical
Engineering & Biomedical Engineering Depfs, Univ of Texos at
Adington

Bimanual Haptic Workstation for Laparoscopic Surgery Simulation

Andy B. Dobrzeniecki PhD

3D Lab, Panum Inst, Univ of Copenhagen & Medical Insight A/S

The Visualarium: Enterprise-Wide Distribution of Visualization and
Computer-Aided Diagnostics

Emmanuel Dubois

TIMC, Foculté de Médecine (IAB), Domaine de lo Merci

A Methodological Tool for Computer-Assisted Surgery Interface
Design: Its Application to Computer-Assisted Pericardial Puncture

Keyvan Farahani PhD
Dept Radiological Sciences, UCLA Sch of Medicine
Radiologist Tele-Presence in MR-Guided Nevrosurgery

Lauren W. Gavshon MA
Center for Advanced Multimedia Psychotherapy
Exploring Fear of Flying from a Psychodynamic Perspective

Andrea Giachietti
Visualization and Virtual Reality Group, CRS4
Measurable Models of Abdominal Aortic Aneurysm on the Web

Orlando Goletti MD

Dept of Surgery, Pisa Univ, Santa Chiara Hospital

Telesonography: Technical Problems, Solutions and Results in the
Routine Utilization from Remote Areas

Lada Gonchar
Inst for Process Control and Robotics, Univ Karlsruhe
Virtual Simulation System for Collision Avoidance for Medical Robot

Darcy Drew Greene
Michigan State Univ
Completing A Life

Randy S. Haluck MD
College of Medicine, The Pennsylvania State Univ
A Prototype Haptic Suturing Simulafor

Ragnhild Halvorsrud PhD
Telenor Research & Development, Applied Media Technology
The MATADOR Project - A Novel Simulator in Emergency Medicine

Sanaz Hariri

Stanford Univ Medical Center, Dept of Neurosurgery
Quantification of the Gravity-Dependent Change in the C-arm
Image Center for Image Compensation in Flvoroscopic Spinal
Neuronavigation

Harald Hoppe, Dipl.-Phys.

Univ of Karlstuhe (TH), Dept of Computer Science, Inst for Process -
Control and Robotics

Intraoperative Visualization of Surgical Planning Data Using
Video Projectors

C. Sean Hundfofte

Dept of Computer Science, Johns Hopkins Univ

Software Framework for a Surgical Guidance System Using
Magnetic Markers

Jeffrey Jacobson

Dept of Information Science, Univ of Pittshurgh

The Balance NAVE: A Virtual Reality Facility for Research and
Rehabilitation of Balance Disorders

Anne-Claire Jombon MD

Hopital Jeanne de Flandre, Centre hospitalier et universifaire de lille
Achievement of a Tool for Measuring the Forces Exercised During
Laparoscopic Gestures

Raleigh F. Johnson, Jr. PhD

The University of Texas Medical Branch

An Inexpensive 3D MR and (T Imaging Phantom for Evaluation
and Calibration of 3D Image Processing Algorithms

Alexander Kaprelyants MD PhD

Inst for Problems of Cryobiology & Cryomedicine, Natl Academy of
Sciences of the Ukraine

Computing of Electron-Microscopic Images of Cellular Structures

loannis A. Kokadiaris PhD
Dept of Computer Science, Univ of Houston
Computer-Aided Breast Reconstructive Surgery







