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Welcome to Portland! 
 

    
 

On behalf of the organizing committee for the Fourth 

International Conference on Pediatric Mechanical 

Circulatory Support Systems and Pediatric 

Cardiopulmonary Perfusion, welcome to Portland, 

Oregon.  For some, we understand that this is your 

first visit to Portland.  For those who have been here 

before, we know you have been eagerly looking 

forward to your return.  We hope that the experience 

meets your expectations.  

 

A lot of people have worked hard to ensure that your 

visit succeedsðat both a scientific level as well as at 

the level of connecting with colleagues who share 

your passion for pediatric heart care.  During meeting 

hours we will have members of the OHSU CME 

division, as well as staff from our cardiothoracic 

surgery program, at the Hilton to help you with your 

needs. 

 

We have created an ambitious program that will 

address numerous and timely topics.  To 

accommodate such a large number of invited 

speakers, we will keep the talks on time.  They will 

move along in a concise fashion (the moderators will 

see to that!) and we hope each session will provide 

you with substantial new information that will be 

useful to you.  The break and evening time will give 

you an opportunity to explore with individual 

speakers more details if you are interested in their 

material. 

 

If you have any needs, please donôt hesitate to 

contact Irene Reskin or myself and we will direct you 

to the people most likely to help.  In addition to the 

meeting, some of you may wish to spend some time 

exploring Portland.  You should!  That is why we had 

the meeting here.  

 

I would make the following suggestions: 

 

1) If you wish to visit the OHSU medical center, or 

Doernbecher Childrenôs Hospital, talk with one 

of your numerous faculty colleagues who are 

from OHSU.  They will find a way to show you 

where we work.  We are hoping to decrease our 

clinical volume during the week of the 

conference so that we can show you the 

facilities.  If we are doing clinical work, your 

colleagues may arrange to take you along. 

2) Portland is loaded with eclectic and outstanding 

restaurants.  The hotel concierge can help you 

make dinner reservations, and our staff will be 

glad to provide you with suggestions.   

3) There is wonderful shopping near the hotel.  

There will be suggestions in your registration 

materials. 

4) Please ask us if you have other questions.   

 

Finally, it is important to acknowledge the impact 

that this meeting has had on our field.  Over the past 

four years, since this conference was created by the 

group at Hershey Medical Center, important 

advances have been reported in the conference 

sessions that have clearly changed our field.  Please 

join me in thanking the extraordinary group from 

Hershey, Drs. Ündar, Myers, Pierce, Rosenberg, 

Waldhausen and others who have committed their 

careers to the advancement of pediatric CPB and 

mechanical assist. 

 

Ross M. Ungerleider, MD, MBA 

Department of Cardiothoracic Surgery 

Doernbecher Childrenôs Hospital, Oregon Health & Science University 

Portland, Oregon, USA 
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Welcome to the Fourth Annual Event 
 

 
 

On behalf of the organizers of the Fourth 

International Conference on Pediatric Mechanical 

Circulatory Support Systems and Pediatric 

Cardiopulmonary Perfusion, I am honored to 

welcome each of you to this unique event. 
 

The overall objective of the proposed meeting is to 

bring together internationally known clinicians, 

bioengineers, and basic scientists involved in 

research on pediatric mechanical cardiac support 

systems and pediatric cardiopulmonary bypass 

procedures.  The primary focus is to explicitly 

describe the problems with current pediatric 

mechanical circulatory support systems, methods, 

and techniques during acute and chronic support and 

to suggest appropriate solutions. 
 

This international event is unique since it is the only 

conference solely dedicated to pediatric cardiac 

devices during acute and chronic mechanical 

circulatory support.  To date, no other national or 

international conference has precisely defined the 

problems with pediatric cardiac patients, or suggested 

solutions with new methodologies and devices for 

pediatric patients, more specifically for neonates and 

infants.   
 

Past Three Conferences 
 

Research findings reported during the past three 

conferences have already made a significant impact 

on the treatment of pediatric cardiac patients 

worldwide. More than 800 leading international 

scholars from 27 countries, including Argentina, 

Australia, Austria, Belgium, Brazil, Canada, China, 

Finland, France, Germany, Greece, Ireland, Italy, 

Japan, Kuwait, Netherlands, New Zealand, Poland, 

Saudi Arabia, Scotland, South Korea, Spain, 

Switzerland, Taiwan, Turkey, the United Kingdom, 

and the United States, have participated in the 2005, 

2006, and 2007 events. 

Special Issues of the ASAIO Journal 

 

The American Society for Artificial Internal Organs 

(ASAIO) has endorsed this event since its initiation, 

dedicating an issue of the ASAIO Journal to 

manuscripts developed each year from the 

Conferences. 
 

All regular slide and poster abstract presenters are 

required to submit full manuscripts before their 

presentations for possible publication in the ASAIO 

Journal.  Although it is not required, we also request 

that invited speakers also submit full manuscripts.  

The Nov-Dec 2008 issue of the ASAIO Journal will 

feature the manuscripts submitted at this fourth 

conference.  
 

ASAIO Journal issues Sept-Oct 2005, Sept-Oct 2006, 

and Nov-Dec 2007 were dedicated to the manuscripts 

submitted at the First, Second, and Third 

Conferences, respectively.  All manuscripts undergo 

the usual rigorous peer-review process for 

publication acceptance in the ASAIO Journal.
 
 To 

date, 141 manuscripts, including cutting-edge 

original articles, case reports, editorials, and special 

reports, have been published in the past three special 

issues of the ASAIO Journal [1].  Organizers of this 

event greatly appreciate the hard work of the 

Editorial Office including Betty L. Littleton, BA, 

Managing Editor, and Joseph B. Zwischenberger, 

MD, Editor of the Journal. 
 

Financial Support 
 

During the past three years, we were able to organize 

this event using significant funds from the Penn State 

Akif Ündar, PhD, Conference Founder 

Pediatric Cardiac Research Laboratories 

Departments of Pediatrics, Surgery, and Bioengineering 

Penn State College of Medicine, Penn State Childrenôs Hospital 

Hershey, Pennsylvania, USA 
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Hershey  Childrenôs Hospital.  For the Fourth 

Conference, we have received educational grants 

from Bayer Healthcare, the National Heart, Lung, 

and Blood Institute and the Office of Rare Diseases 

at the National Institutes of Health.  In addition, 

major financial support was received from companies 

including Baxter Healthcare, Berlin Heart, CorMatrix 

Cardiovascular, CryoLife, Levitronix, L:ippincott 

Williams & Wilkins, Luna Innovations, MAQUET, 

MEDOS Medizintechnik AG, MicroMed 

Cardiovascular, Medtronic Cardiac Surgery, 

Somanetics Corporation, Sorin Group USA, St. Jude 

Medical, and SynCardia Systems. 
 

Special Thanks to Local Organizing Committee 
 

Every single detail of this fourth event from A to Z 

was organized under the leadership of Prof. Ross 

Ungerleider.  Dr. Ungerleider not only organized the 

scientific sessions and invited speakers, but also 

arranged an outstanding social program.  A new 

feature this year, put together by Carmen 

Giacomuzzi, CCP and Brian Mejak, CCP, is an 

excellent wet lab offering hands-on experience for 

perfusionists.  I sincerely appreciate all the support 

we received from Dr. Ungerleiderôs staff including 

Lisa Frankovich and Johann Kuball.  In particular, 

my special thanks go to Irene Reskin for applying her 

spectacular skills in the coordination and 

organization of this event.  

 

Future Conferences 
 

The Board of Trustees of the American Society for 

Artificial Internal Organs (ASAIO) has invited us to 

combine our unique international event with the 

annual event of the ASAIO.  After careful review, we 

have accepted this invitation.  Starting in 2009, the 

fifth international conference will be held at the same 

time and place as the annual ASAIO Meeting.  All 

administrative issues including conference 

registration will be handled by the Executive Office 

of the Society.  This merger will not impact our 

scientific program.  We will have parallel scientific 

sessions in the same exhibit hall, so participants of 

both events can see pediatric as well as adult devices. 
 

The following is a list of locations and dates for the 

future conferences: 
 

Fifth International Conference ï The Hilton 

Anatole Hotel, Dallas, TX, May 28-30, 2009 

(Confirmed) 
 

Sixth International Conference ï The Hilton Hotel, 

Baltimore, May 27-29, 2010 (Confirmed) 
 

Once again, I am honored to welcome each of you to 

this unique event.  Our motto continues to be: 

If the course of just one childôs life is improved as a 

result of this event, we have reached our goal. 
 

References 
 

1. Ündar A. International conference on pediatric 

mechanical circulatory support systems and 

pediatric cardiopulmonary perfusion: Outcomes 

and future directions [Invited Editorial].  ASAIO 

Journal 2008; 54: 141-146.  

2. Ündar A. Design and performance of 

physiologic pulsatile flow cardiopulmonary 

bypass systems for neonates and infants. Ph.D. 

Dissertation, The University of Texas at Austin, 
May 1996. 

 

Personal Note 
 

No matter how much one achieves, or how much one has 

done, there are always some special people who have 

directly or indirectly helped in his/her success.  While I was 

in graduate school and pursuing my PhD in Biomedical 

Engineering at the University of Texas at Austin, I needed 

to complete my experiments using a neonatal piglet 

cardiopulmonary bypass model.  Through Dr. John 

Calhoon, who is currently the Chief of Surgery at the 

UTHSC at San Antonio and was co-supervisor of my 

dissertation along with thesis advisor Dr. Thomas Runge, I 

met with Dr. Ross Ungerleider (who was the Chief of 

Pediatric Cardiac Surgery at Duke University).  During the 

summer of 1995 (less than 6 weeks) with Dr. Ungerleiderôs 

surgery residents, Andrew J. Lodge and Casey W. Daggett, 

we were able to complete all of the necessary experiments 

for my PhD project [2] (39 CPB experiments in piglets) at 

Dr. Ungerleiderôs laboratory at Duke University Medical 

Center.  Without Dr. Ungerleiderôs support, it could have 

taken a couple of more years to complete the necessary 

experiments. 
 

Since then, Ross has not only become my true mentor, but 

also a friend whose advice I always trust.  I feel so 

fortunate to know Ross and am especially honored to co-

chair this international event with such an exceptional 

person. 
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Scientific Committee 
 
 

Honorary Chairs 

William S. Pierce, MD 

Professor Emeritus 

Evan Pugh Professor of Surgery 
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Professor Emeritus 
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Oregon Health & Science University 
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Final Scientific Program 
 

WEDNESDAY, MAY 21, 2008 
 

2 p.m. PERFUSION HANDS-ON WORKSHOP 

Chair:  Carmen Giacomuzzi, CCP (Portland, OR) 
Instructors/Facilitators:  Chris Brabant, CCP (Milwaukee, WI), 

Carmen Giacomuzzi, CCP (Portland, OR), Brian Mejak, CCP (Portland, OR), 

Steve Moss, CCP (Chicago, IL), Stuart Sheppard, PhD (Southampton, UK), 

Shigang Wang, MD (Hershey, PA), Karl Woitas, CCP (Hershey, PA) 
 

Perfusionists representing four different institutions will be demonstrating 

various extra-corporeal systems.  Participants will rotate through workstations 

followed by an open discussion forum.  Stations will include devices such as the 

MAQUET MECC 
TM 

System, neonatal circuit utilizing the Terumo System 1, a 

hybrid ECMO/VAD circuit, and the MEDOS Delta Stream Blood Pump DP1 

and Console.  In addition, participants will  experiment with pulsatile perfusion 

and learn how the EDAC 
TM 

Quantifier can impact your perfusion practice. 

 

5 p.m. VIEWING OF SELECTED SURGICAL VIDEOS  
TOF with Limited Ventriculotomy  

Paul Chai, MD (Tampa, FL) 

Anomalous Coronary Artery 

James Jaggers, MD (Durham, NC) 

Truncus Arteriosus with IAA  

James Tweddell, MD (Milwaukee, WI) 

Modified Ross Procedure 

Ross Ungerleider, MD (Portland, OR) 

Arch Reconstruction 

Kristine Guleserian, MD (Dallas, TX) 

Insertion of the Berlin Heart Followed by Transplant 

Robert Jaquiss, MD (Little Rock, AR) 

Nikaidoh on a 3.5-Month-Old 

Christian Pizarro, MD (Wilmington, DE.) 

 

 

THURSDAY, MAY 22, 2008 
 

Opening Session  

7 a.m.  Registration/Speaker Ready Room Open 
 

7:50 a.m.  Welcome 
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8 a.m.  PLENARY SESSION #1:  Advances in CPB that Benefit the Patient 

Moderators:  Ross Ungerleider, MD (Portland, OR); John L. Myers, MD 

(Hershey, PA) 

Circuit Miniaturization ðAdvantages of Asanguineous Prime 

Ed Hickey, MD (Toronto, Canada) 

MECC May Create Useable Miniaturized Circuitry  

Steve Langley, MD (Portland, OR) 

Cardioplegia to Minimize Blood Prime 

Kristine Guleserian, MD (Dallas, TX) 

Microdevices for Measuring Systemic Inflammation 

Jeffrey D. Zahn, MD (Piscataway, NJ) 

Plasma Proteomics in Infants Undergoing Cardiopulmonary Bypass 

Procedure 
David S. Phelps, PhD (Hershey, PA) 

Intraoperative Techniques to Assess Cardiac Function 

Linda Pauliks, MD (Hershey, PA) 

What We Know and Donôt Know About NIRS 

Jennifer Hirsch, MD (Ann Arbor, MI) 

Cardiac Cath for Patients on Mechanical Assist 
Laurie Armsby, MD (Portland, OR) 

 

10 a.m.  Break/Exhibits/Posters 
 

Invited Lectures  

10:40 a.m.  Novel Micromachined Ultrasound Transducers for Cardiac Imaging 

David Sahn, MD (Portland, OR) 

 

11 a.m.  How Do We Normalize Outcome Measures So That We Can Comprehend 

Results? 

Karl Welke, MD (Portland, OR) 

 

11:20 a.m.  From Experimentation to Innovation to Standard of Care:  How Do We 

Demystify Dogma and Create Progress? 

Ross Ungerleider, MD (Portland, OR) 

 

12 p.m.  LUNCH 
 

1 p.m.  PLENARY SESSION #2:  CONQUERING COAGULATION  
Moderators:  Aubyn Marath, MD (Portland, OR); James Jaggers, MD (Durham, 

NC) 

Aprotinin Has a Role in Pediatric Cardiac Surgery 

James Tweddell, MD (Milwaukee, WI) 

HIT Happens 
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Lynn Boshkov, MD (Portland, OR) 

New Anticoagulation Strategies 

Andras Gruber, MD, PhD (Portland, OR) 

CPB as a Procoagulant State 

James Jaggers, MD (Durham, NC) 

Outcomes for Children with Congenital Heart Disease Requiring ECMO 
Ravi Thiagarajan, MD (Boston, MA) 

Coagulation Issues in the Fontan Circulation 

Kirsten Odegard, MD (Boston, MA) 

 

Aprotinin and the Brain  

Nobu Ishibashi, MD (Washington, DC) 

 

3 p.m.  INVITED GUEST LECTURER  
New Strategies for Preservation of Small Diameter Grafts 

Steve Hanson, PhD (Portland, OR) 

 

3:20 p.m.  Break/Exhibits/Posters 
 

3:45 p.m.  REGULAR SLIDE PRESENTATIONS : SESSION #1 

Moderator:  Akif Ündar, PhD (Hershey, PA) 

 S.1. Current Status of Blood Transfusion-Free Open Heart Surgery in Infants 

and Small Children 

Yasuhiro Kotani, MD, Osami Honjo, MD, Mahito Nakakura, CE, Yasuhiro Fujii, 

MD, Shinya Ugaki, MD, Yu Oshima, MD, Ko Yoshizumi, MD, Shingo 

Kasahara, MD, Shunji Sano, MD 

Department of Cardiovascular Surgery, Okayama University Hospital, Japan 

  

 S.2. Efficiency of Miniaturized Circuit and Vacuum -Assisted Venous Drainage in 

Decreasing Blood Transfusion 

Yves Durandy MD. Institut Jacques Cartier, Massy- France 

 

  

 S.3. Why Do We Cool to 18° C? 

Jamie You, CCP. Brian Mejak, CCP. Carmen Giacomuzzi, CCP. Eileen Heller, 

CCP. Ross Ungerleider, MD. Karl Welke, MD 

Division of Pediatric Surgery, Doernbecher Children's Hospital, Oregon Health & 

Science University Portland, Oregon 

  

 S.4. Results with All Blood Retrograde Microplegia as a Myocardial Protection 

Strategy for Complex Neonatal Arch Reconstruction 

Richard N Gates, MD, Brian A Palafox, MD, Beth Parker, CCP 

Division of Cardiothoracic Surgery, Childrenôs Hospital of Orange County, 

Orange, California, USA 
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 S.5. Pulsatile Perfusion on Vital Organ Recovery During and After Pediatric 

Open-Heart Surgery in Ventricular Septal Defects 
Alkan-Bozkaya T., Akcevin A., Ündar A*., T¿rkoĵlu H., Paker T, Ayta­ A. 

V.K.V. American Hospital, Dept. of Cardiovascular Surgery, Istanbul, Turkey 

and *Penn State University, Childrenôs Hospital, Hershey, PA, USA 

  

 S.6. Operative Risk and Outcome of Surgery in Adults with Congenital Valve 

Disease 
Giovanni Battista Luciani, MD, Francesca Viscardi, MD, Mara Pilati, MD, Luca 

Barozzi, MD, Giuseppe Faggian, MD, Alessandro Mazzucco, MD. 

Divisions of Cardiac Surgery and Cardiology, University of Verona, Verona, Italy 

 

  

 S.7. ñStolenò Blood Flow:  The Effect of an Open Arterial Filter Purge Line in a 

Simulated Neonatal CPB Model 

Shigang Wang, MD, Akemi Miller, BA, John L. Myers, MD, Akif Ündar, PhD 

Departments of Pediatrics, Surgery, and Bioengineering 

Penn State College of Medicine, Penn State Childrenôs Hospital, Hershey, 

Pennsylvania, USA 

  

 S.8. Development of a Miniaturized Heart-Lung Machine for Neonates with 

Congenital Heart Defect 
Jutta Arens

1
, MSc; Heike Schnöring

2
, MD; Jaime Vázquez-Jiménez

2
, MD; 

Thomas Schmitz-Rode
1
, MD; Ulrich Steinseifer

1
, PhD 

1
 Applied Medical Engineering, Helmholtz Institute, RWTH Aachen, Germany 

2
 Pediatric Cardiac Surgery, University Clinic Aachen, Germany 

 

  

 S.9. Extracorporeal Circulation (ECC) in the Rat Model Using a New 

Miniaturized Hollow Fiber Oxygenator  

Rungatscher A
1
, Cresce GD

2
, Tessari M

1
, Walpoth BH2, Faggian G

1
 

1
 Cardiovascular Surgery, University of Verona Medical School, Italy 

2
 Cardiovascular Research, University Hospital of Geneva, Geneva, Switzerland 

  

 S.10. Feasibility of Ultrafiltration of Blood for Priming Before Cardiopulmonary 

Bypass in Neonatal Piglets 
Shinya Ugaki, Shingo Kasahara, Osami Honjo, Yasuhiro Kotani, Yu Oshima, Ko 

Yoshizumi
 
and Shunji Sano 

Department of Cardiovascular Surgery, Okayama University, Okayama, Japan 

 

  

 S.11. The Effects of Vasopressor and Vasodilator on Hemodynamic Energy in 

Terms of Surplus Hemodynamic Energy 
Choon Hak Lim MD, Jae Soon Choi PhD, Ho Sung Son MD, Jung Joo Lee PhD, 

Hye Won Lee MD, Kyung Sun
  
MD, PhD 

Department of Anesthesiology and Pain Medicine, Thoracic and Cardiovascular 

Surgery, Korea Artificial Organ Center, Korea University, Seoul, Korea 
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 S.12. Detection and Classification of Gaseous Microemboli in a Simulated 

Pediatric CPB Circuit: Effect of Flow Rate and Perfusion Mode on 

Microemboli Delivery 
Akemi Miller, Shigang Wang, MD, John L. Myers, MD, Akif Ündar, PhD 

Departments of Pediatrics, Surgery, and Bioengineering, Penn State College of 

Medicine, Penn State Childrenôs Hospital, Hershey, Pennsylvania, USA 

 

  

 S.13. Computational Fluid Dynamics for Pediatric Surgical Planning and Fetal 

Hemodynamics 
Kerem Pekkan, PhD 

Department of Biomedical Engineering, Carnegie Mellon University, Pittsburgh, 

Pennsylvania, USA 

 

  

6 p.m. 
 

MODERATED POSTER PRESENTATIONS: SESSION #1 
Moderators:  Pirooz Eghtesady, MD (Cincinnati, Ohio); Carmen Giacomuzzi, 

CCP, Portland, Oregon 

 P.1. The Influence of Neurologic Monitoring on the Management of Pediatric 

Cardiopulmonary Bypass 
S. Kimatian MD, FAAP, K Saliba DO, X. Soler MD, E. Valentine MD, M. 

Coleman, A. Kunselman, G. Schuler, MSc, CCRC, J. Myers MD 

Departments of Anesthesiology, Surgery, and Public Evaluation Sciences, Penn 

State College of Medicine, Hershey, Pennsylvania, USA 

 P.2. The Myocardial Protection of Histidine-Ketoglutarate-Tryptophan (HTK) 

Cardioplegic Solution on the Long-Term Ischemic Period in Pediatric Heart 

Surgery 
Jinping Liu, M.D, Zhengyi Feng, M,D, Ju Zhao, M.D, Bo Li, Cun Long, M.D  

Department of Cardiopulmonary Bypass, Fuwai Hospital, CAMD & PUMS, 

Beijng, China 

 

 P.3. Surgical Repair of Tetralogy of Fallot with Absent Pulmonary Valve in an 

Infant with Sickle Cell Anemia 
Joanne P. Starr

*
 MD, Meena Nathan

*
 MD, Joel Hardin

*
 MD, Peri Kamalakar

#
 

MD, Wondwessen Bekele 
#
MD, Moshe Bell

#
 MD, Srikanth Patankar

*
 MD, 

Elizabeth Cortez
*
 CCP, Stacey Rifkin

#
 DO 

*
Childrenôs Heart Center, 

#
Pediatric Hematology and Oncology, Childrenôs 

Hospital of New Jersey at Newark Beth Israel Medical Center, Newark, NJ 

 P.4. Thyroid Hormones Homeostasis in Pediatric Patients During and After 

Cardiopulmonary Bypass:  Is There a Difference Between the Pulsatile and 

Nonpulsatile Perfusion Modes? 
Alkan-Bozkaya T., Akcevin A., Ündar A., T¿rkoĵlu H., Paker T, Aytaç A. 

V.K.V. American Hospital, Dept. of Cardiovascular Surgery, Istanbul, Turkey 

and Penn State University, Childrenôs Hospital, Hershey, PA, USA 
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 P.5. Routine Mechanical Ventricular Assist Following the Norwood Procedure 

Improved Cerebral Perfusion 

Jamie You, CCP. Brian Mejak, CCP. Carmen Giacomuzzi, CCP, Eileen Heller, 

CCP, Ross Ungerleider, MD, Karl Welke, MD 

Division of Pediatric Surgery, Doernbecher Children's Hospital, Oregon Health & 

Science University Portland, Oregon 

 P.6. Development of an Ultra-Durable Heparin-Free Pediatric ECMO System at 

the National Cardiovascular Center of Japan 

Eisuke Tatsumi, MD, Nobumasa Katagiri, MS, Toshihide Mizuno, DVM, 

Yoshiaki Takewa, MD, Tomohiro Tsukiya, PhD, Akihiko Homma, PhD, 

Yoshiyuki Taenaka, MD, Teruyuki Hayashi, CCP, Toshikatsu Yagihara, MD 

Departments of Artificial Organs, Department of Surgery, National 

Cardiovascular Center, Suita, Osaka, Japan 

 

 P.7 Coagulation Times and Heparin Management for Pediatric Patients 

Requiring Extracorporeal Membrane Oxygenator Support 

Timothy M. Maul, PhD
1,2,3

, Erin L. Wacker, BS
1,2,3

, Kent, Kelly, CCP
1
, Victor O. 

Morell, MD
1
, Peter D. Wearden, MD, PhD

1,3 

Departments of Cardiac Surgery, Childrenôs Hospital of UPMC
1
, Bioengineering, 

University of Pittsburgh
2
, and the McGowan Institute for Regenerative 

Medicine
3
, Pittsburgh, Pennsylvania, USA 

 P.8. Different Albumin Concentration in Extracorporeal Circuit Prime on 

Perioperative Fluid Status in Young Children 

Kun Yu, Yinglong Liu, Feilong Hei, Jingping Liu, Zhengyi Feng, Jingwen Li, 

Cun Long 

Division of Cardiothoracic Surgery, Extracorporeal Circulation, Cardiovascular 

Institute and Fuwai Hospital CAMS and PUMS Beijing, China 

 

 P.9. A Performance Evaluation of Eight Geometrically Different 10 FR Pediatric 

Arterial Cannulae Under Pulsatile vs. Non-Pulsatile Perfusion in an Infant 

CPB Model 
Alan R. Rider, Bingyang Ji, MD, Allen Kunselman, MA, William J. Weiss, PhD, 

John L. Myers, MD, Akif Ündar, PhD 

Departments of Pediatrics, Surgery, Bioengineering, and Health Evaluation 

Sciences, Penn State College of Medicine, Penn State Childrenôs Hospital, 

Hershey, Pennsylvania, USA 

 P.10. Postoperative Hemodynamics After Cardiopulmonary Bypass in Newborn 

Piglets 

Theodor Tirilomis, PhD, Lars Nolte, Oliver J. Liakopoulos, PhD, Carola Ballat, 

Katja Steinke, MD, Marc Bensch, PhD, Friedrich A. Schoendube, PhD 

Department for Thoracic, Cardiac, and Vascular Surgery, University of 

Goettingen, Goettingen, Germany 
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 P.11. Reducing Gaseous Microemboli During Pediatric Perfusion: Case Studies 

with the EDACÊ QUANTIFIER 

Ted Lynch, PhD 

Luna Innovations Incorporated, Hampton, Virginia, USA 

 P.12. Comparison of Two Different Blood Pumps on Delivery of Gaseous 

Microemboli During Pulsatile and Non-Pulsatile Perfusion in a Simulated 

Infant CPB Model 

Shigang Wang, MD, John L. Myers, MD, Akif Ündar, PhD 

Departments of Pediatrics, Surgery, and Bioengineering, Penn State College of 

Medicine, Penn State Childrenôs Hospital, Hershey, Pennsylvania, USA 

 

 P.13. The Capability of Trapping Gaseous Microemboli of Two Pediatric Arterial 

Filters with Pulsatile and Non-pulsatile Flow in Simulated Infant CPB Model 

Shigang Wang, MD, Khin N. Win, BS, Woitas, K., CCP, John L. Myers, MD, 

Akif Ündar, PhD 

Departments of Pediatrics, Surgery, and Bioengineering, Penn State College of 

Medicine, Penn State Childrenôs Hospital, Hershey, Pennsylvania, USA 

 P.14. Fetal Surgical Management of Congenital Heart Block in a Hydropic Fetus: 

Lessons Learned from a Clinical Experience 

Pirooz Eghtesady, MD, PhD, Erik Michelfelder, MD, Timothy K. Knilans, MD, 

Jeffrey Livingston, MD Peter B. Manning, MD, and Timothy Crombleholme, 

MD, PhD 

Pediatric Cardiac Surgery, Pediatric Cardiology and The Fetal Care Center of 

Cincinnati, Cincinnati Children's Hospital, Cincinnati, OH 

 

 P.15. Enteroviral Sepsis and Ischemic Cardiomyopathy in a Neonate 

Meena Nathan MD, Rowan Walsh MD, Joel Hardin MD, Stanley Einzig MD, 

Brian O Connor
  
MD, Duraisamy Balaguru MD, Rajiv Verma MD, Joanne Starr

 
 

MD 

Division of Pediatric Cardiac Surgery, Division of Pediatric Cardiology, 

Childrenôs Hospital of New Jersey at Newark Beth Israel Medical Center, 

Newark, NJ 

 P.16. An Implementation of Sensor-Based Force-Feedback in a Compact 

Laparoscopic Surgery Robot 
1
Jaesoon Choi, PhD, 

2
Duk H. Lee, MA, 

2
Jun W. Park, PhD, 

2
Doo J. Bach, MA, 

1
Seung J. Song, MA, 

1
Yoon H. Kim, MA, 

2
Yungho Jo, PhD, 

1
Kyung Sun, MD, 

PhD, MBA 
1
Korea Artificial Organ Center, College of Medicine, Korea University, Seoul, 

Korea 
2
Biomedical Engineering Branch, Research Institute, National Cancer Center, 

Gyeonggi, Korea 
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 P.17. Delivery of Gaseous Microemboli with Vacuum-Assisted Venous Drainage 

During Pulsatile and Non-Pulsatile Perfusion in a Simulated Infant CPB Model 

Shigang Wang, MD,  Larry Baer, CCP,  Allen R. Kunselman, MA,  John L. 

Myers,MD,  Akif Ündar, PhD 

Departments of Pediatrics, Surgery, Bioengineering, and Health Evaluation 

Sciences, Penn State College of Medicine, Penn State Childrenôs Hospital, 

Hershey, Pennsylvania, USA 

 P.18. Microemboli Detection and Classification by Innovative Ultrasound 

Technology During Simulated Neonatal CPB at Different Flow Rates, 

Perfusion Modes and Perfusate Temperatures 

Robert S. Schreiner, Alan R. Rider, John W. Myers, Bingyang Ji, MD, Allen R. 

Kunselman, MA, John L. Myers, MD, Akif Ündar, PhD 

Departments of Pediatrics, Surgery, Bioengineering, and Health Evaluation 

Sciences, Penn State College of Medicine, Penn State Childrenôs Hospital, 

Hershey, Pennsylvania, USA 

 

7:30 p.m.  ALL -ATTENDEE DINNER  
Awards RecognitionðModerators:  John L. Myers, MD, Akif Ündar, PhD, 

Ross Ungerleider, MD 
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FRIDAY, MAY 23, 2008 
 

7 a.m.  Breakfast/Speaker Ready Room Open 
 

8 a.m.  PLENARY SESSION #3:  MECHANICAL DEVIC ES 
Moderators:  Shunji Sano, MD (Okayama, Japan); William S. Pierce, MD 

(Hershey, PA); Gerson Rosenberg, PhD (Hershey, PA) 

Impella Device in Pediatric Patients 

Thorsten Siess, PhD (Aachen, Germany) 

Levitronix Centrifugal Pumps in Pediatric Patients 

Kurt A. Dasse, PhD (Waltham, MA) 

EmboliðStrategies to Reduce Incidence and Impact 

Timothy Jones, MD, FRCS (Birmingham, UK) 

Ventricular Assist Device Implementation in the Pediatric Population:  Does 

Pump Size Selection and Associated Hemodynamics Impact Outcomes? 

S. Adil Husain, MD (Gainesville, FL) 

 

NATIONAL HEART , LUNG, AND BLOOD INSTITUTE PEDIATRIC GRANT 

AWARDEES: 
PediPump 

Brian Duncan, MD (Cleveland, OH) 

Penn State Pulsatile VAD 

William Weiss, PhD (Hershey, PA) 

Pediaflow VAD 

Peter Wearden, MD (Pittsburgh, PA) 

 

10 a.m.  Break/Exhibits/Posters 
 

Invited Lectures  

10:40 a.m.  Interagency Registry for Mechanical Circulatory Support 

Christopher Almond, MD (Boston, MA) 

 

11 a.m.  Single Ventricle ï What Does the Future Hold? 

Tom Spray, MD (Philadelphia, PA) 

 

11:30 a.m.  Hypoplastic Left Heart Syndrome with Post-Op Support 

Shunji Sano, MD (Okayama, Japan) 

 

12 p.m.  LUNCH 
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1 p.m.  PLENARY SESSION #4:  OPTIMIZING CONGENITAL  HEART 

SURGERY 
Moderators:  Tara Karamlou, MD (Portland, OR); Gordon Cohen, MD (Seattle, 

WA) 

Novel Approaches to ECMO Following Cardiac Surgery 

Gordon Cohen, MD (Seattle, WA) 

Mechanical Assist Following Stage I Palliation 

Mark Rodefeld, MD (Indianapolis, IN) 

Mobile ECMO 

Robert Jaquiss, MD (Little Rock, AR) 

Adult Congenital Heart Surgery is Best Performed by Congenital Heart 

Surgeons 

Tara Karamlou, MD (Portland, OR) 

Fetal Cardiac Surgery: Mission Impossible? 

Pirooz Eghtesady, MD, PhD (Cincinnati, OH) 

ECMO for Single Ventricle 

Chitra Ravishankar, MD (Philadelphia, PA) 

 

2:30 p.m. 
 

REGULAR SLIDE PRESENTATIONS : SESSION #2 
Moderators:  Akif Ündar, PhD (Hershey, PA); Brian Duncan, MD (Cleveland, 

OH) 

 S.14 Preliminary Single Center North American Experience with the Berlin 

Heart Pediatric EXCOR Device 

S.R. Rockett, J.C. Bryant, W.A. McKamie, C.E Johnson, C.W. Chipman, M. 

Imamura, R.D.B. Jaquiss 

Division of Pediatric Cardiothoracic Surgery, University of Arkansas for Health 

Sciences and Arkansas Childrenôs Hospital, Little Rock, Arkansas, USA 

 S.15. Initial Experience with the TandemHeart Circulatory Support System in 

Pediatric Patients 

Marco Ricci, MD, Colleen B. Gaughan, MD, Courtney Novello, CCP, Michael 

Rossi, DO, Fotios M. Andreopoulos, PhD, Tomas A. Salerno, MD, Anthony L. 

Panos, MD 

From the Division of Cardiothoracic Surgery, Holtz Childrenôs Hospital/Jackson 

Memorial Hospital, University of Miami Miller School of Medicine, Miami, FL 

 

 S.16. Evolving Practice with the Use of Mechanical Support for End-Stage 

Dilated Cardiomyopathy in Children:  A Three-Year Experience from a 

Large Pediatric Transplant Centre 

Jef Willems, Carin van Doorn, Aparna Hoskote, Allan Goldman, Liz Smith, 

Nigel Cross, Ann Karimova 

Cardiac Critical Care Unit, Cardiothoracic Surgery, Perfusion Dept, Great 

Ormond Street Hospital London, UK 
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 S.17. Antithrombotic Therapy During Mechanical Circulatory Support in 

Pediatric Patients 

Ulrich Schweigmann and Werner Streif 

Department Pediatrics, Innsbruck Medical University, Austria 

 

 S.18. ECMO vs. Berlin Heart:  Support Mode Affects Cerebral and Somatic 

NIRS Saturation During Bridge to Transplantation for Cardiac Failure in 

Children 

Michael E. Mitchell, MD, James S. Tweddell, MD, Nancy S. Ghanayem, MD, 

Ndidi Musa, MD, Richard J. Berens, MD, Kimberly L. Gandy, MD, Kathleen 

Mussatto, RN, and George M. Hoffman, MD 

Departments of Pediatrics, Surgery, Cardiothoracic Surgery, Medical College of 

Wisconsin, Childrenôs Hospital of Wisconsin, Milwaukee, Wisconsin, USA 

 S.19. Use of Pulsatile Ventricular Assist Device (Berlin Heart EXCOR
®
) and 

Interventional Lung Assist Device (NovaLung
®
) in an Animal Model 

Tilman Humpl, MD, PhD; Julius Z. Wermelt, MD; Osami Honjo, MD; Glen van 

Arsdell, MD; Coleen Gruenwald, RRT; Johannes Müller, MD; Ali Kilic BioMed 

Engineer 

Department of Critical Care Medicine, Department of Cardiovascular Surgery, 

The Hospital for Sick Children, 555 University Avenue, Toronto, ON, M5G 

1X8, Canada; Berlin Heart GmbH, Wiesenweg 10, 12247 Berlin, Germany 

 

 S.20. In Vitro Performance Evaluation of the Integrated Pediatric 

Cardiopulmonary Support System (pCAS) 

George M. Pantalos, Ph.D., Tracy Merkley, M.S., Jeffrey Speakman, Gregory 

Johnson, Ph.D., Mark J. Gartner, Ph.D. 

University of Louisville, Cardiovascular Innovation Institute, Louisville, KY & 

Ension, Inc., Pittsburgh, PA 

 

3:45 p.m.  Break 
 

4:15 p.m.  DEBATE: ñPULSATILE VS. NON-PULSATILE FLOWò 
Moderator:  Peer M. Portner, PhD (Palo Alto, CA) 

Pro:  Akif Ündar, PhD (Hershey, PA) 

Con:  Yukihiko Nose, MD (Houston, TX) 

 

4:50 p.m.  Break 
 

5 p.m. 
 

AUDIENCE RESPONSEðAll Participants  
Moderator:  Ross Ungerleider, MD (Portland, OR) 

 

6:30 p.m.  MODERATED POSTER PRESENTATIONS: SESSION #2 
Moderators:  Akif Ündar, PhD (Hershey, PA); J. Brian Clark, MD (Hershey, PA) 
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 P.19. An Axial Flow Turbo Pump with Hydrodynamic Bearings as a Ventricular 

Assist Device Applicable to Pediatric Patients 

Y.Taenaka
1
, T.Tsukiya

1
, T.Mizuno

1
, H.Tanaka

1
, E.Tatsumi

1
 

Y.Kakiuchi
2
, T.Hidaka

2
, T.Okubo

2
, T.Osada

2
, R.Kosaka

3
, O.Maruyama

3
, 

M.Nishida
3
, T.Yamane

3
, 

National Cardiovascular Center, Osaka, Japan
1
,  Mitsubishi Heavy Industries 

Ltd., Hyogo, Japan
2
, National Institute of Advanced Industrial Science and 

Technology (AIST), Ibaraki, Japan
3 

 P.20. In Vivo Performance of the Percutaneous Transhepatic Transseptal 

TandemHeart® Circulatory Support System 

D. Scott Lim
À
, MD, Cory J. Cortese

ÿ
, BS, Amber N. Loree

ÿ
, BS, David A. 

Dean
§
, MD, Robert G. Svitek

ÿ
, PhD 

À
Department of Pediatrics, Division of Pediatric Cardiology, University of 

Virginia, Charlottesville, Va. 
ÿ
R&D and Engineering Department, CardiacAssist, Inc., Pittsburgh, Pa. 

§
Allegheny-Singer Research Institute, Pittsburgh, Pa. 

 

 P.21. A Novel, Low Cost, Disposable Pediatric Pulsatile Rotary Ventricular Pump 

(PRVP) for Cardiac Surgery that Provides a Physiological Flow Pattern 

Daniel E. Mazur, Kathryn Osterholzer, PhD, Scott I. Merz, PhD 

MC3 Corp., Ann Arbor, Michigan, USA 

 P.22. Management of a Pediatric Patient on the Berlin EXCOR® Ventricular 

Assist Device with Argatroban After Heparin-Induced Thrombocytopenia 

Michael L. Schmitz, MD, Sherry C. Faulkner, CCP., Adnan T. Bhutta, MD, Paul 

M. Seib, MD, Elizabeth A. Frazier, MD, Michiaki Imamura, MD, PhD, Robert 

D. B. Jaquiss, MD, The University of Arkansas for Medical Sciences, College of 

Medicine, and Arkansas Childrenôs Hospital 

 

 P.23. Berlin Heart in Congenital Heart Disease: Crossing the Border of Septated 

Hearts 

Davide F. Calvaruso, MD, Antonio Rubino, MD, Salvatore Ocello, MD, David 

F. Petruccelli, MD, Diego Guardì, MD, Nicoletta Salviato, MD, Salvo Colletto, 

CCP, Adriano Cipriani, MD, Carlo F. Marcelletti, MD 

Department of Pediatric Cardiac Surgery, ARNAS Ospedale Civico, Palermo, 

Italy 

 P.24. A New Dressing Technique to Prevent Cannula Infection After Berlin Heart 

EXCOR
®
 Pediatric Implantation  

Jodi Conway, BScN, Holger Buchholz, MD, Laurence Lequier, MD, David Ross 

MD, Bev Wiwchar BCcN, Patti Massicotte, MD, Mary Bauman, MScN NP, 

David Darlington, CPC CCP, Ivan Rebeyka, MD 

Pediatric Ventricular Assist Device Program and the Departments of Pediatrics 

and Surgery, Stollery Childrenôs Hospital and the University of Alberta, 

Edmonton, Alberta, Canada 
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 P.25. Development of an Interprofessional Pediatric Ventricular Assist Device 

Support Team 

Sarah Furness RN, Cecilia Hyslop-St. George, RN Med., Barbara Pound RN, 

Misty Earle, RN, Andrea Maurich RN, Danika Rice RN, Tilman Humpl MD, 

PhD 

 P.26. Prolonged But Successful Weaning from LVAD After Cardiac 

Decompensation Due to Late-Recognized Coarctation of the Aorta in a 

Toddler 

Christian Meierhofer, MD
1)
, Ludwig Mueller, MD

2)
, Herwig Antretter, 

MD
2)
, Guenther Laufer, MD

2)
, Peter Mair, MD

3)
, Corinna Velik-

Salchner, MD
3)
, Martin Fruehwirth, MD

4)
, Nikolaus Neu, MD

4)
, 

Elisabeth Schermer, MD
1)
, Jorrit Brunnemann, MD

1)
, Ralf Geiger, MD

1)
, 

Joerg-Ingolf Stein, MD
1)
, Ulrich Schweigmann, MD

1)
 

1. Department of Pediatrics, Division of Pediatric Cardiology, 

Pneumology, Allergology and Cystic Fibrosis
  

2. Department of Cardiac Surgery
 

3. Department Anaesthesia and Intensive Care Medicine
 

4. Department of Pediatrics, Pediatric Intensive Care Unit
 

Medical University Innsbruck, Austria 

 

 P.27. Rapidly Deployed ECMO as an Extension of CPR: Sigle Center Results 

Peter Wearden MD, Ana Manrique, MD, Margarita Arroyo, MD, Kent Kelly 

CCP, Ricardo Munoz MD, Victor Morell MD 

Departments of Pediatrics, Heart Center - Cardiothoracic Surgery, University of 

Pittsburgh, Childrenôs Hospital of Pittsburgh-UPMC, Pittsburgh, Pennsylvania, 

USA 

 P.28. Mock Circulati on Simulation of Pediatric Extracorporeal Membrane 

Oxygenation (ECMO) in the Presence of a Congenital Heart Defect 

George M. Pantalos, PhD, Tracy Merkley, MS, Erle H. Austin, III, MD, 

Christopher Mascio, MD 

University of Louisville, Department of Surgery and the Cardiovascular 

Innovation Institute, Louisville, Kentucky 

 

 P.29. Extracorporeal Membrane Oxygenation Circulatory Support After 

Congenital Cardiac Surgery 

Yasuyuki Suzuki,MD, Sanae Yamauchi,MD, Kazuyuki Daitoku, MD  

Kozo Fukui, MD, Ikou Fukuda, MD 

Department of Thoracic and Cardiovascular Surgery, Hirosaki University School 

of Medicine, 5 Zaifucho, Hirosaki, Aomori, 036-8562, Japan 
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 P.30. Acute Lung Failure During Mechanical Circulatory Support  

Ulrich Schweigmann 
1)
, Birgit Schwarz 

3)
, Corinna Velik-Salchner 

3)
, Herbert 

Hangler 
4)
, Jorrit Brunnemann 

1)
, Ralf Geiger 

1)
, Jörg-Ingolf Stein 

1) 
, Martin 

Frühwirth  
2)
, Nikolaus Neu 

2)
,  Elisabeth Schermer 

1)
 

1) Dept. Pediatrics, Pediatric Cardiology
 

2) Dept. Pediatrics, Pediatric Intensive Care
 

3) Dept. Anaesthesia and Intensive Care Medicine
 

4) Dept. Cardiac Surgery
 

Innsbruck Medical University, Austria 
 

 P.31. Hematological Testing in Animal Implant Studies 

Kathryn E Richards
1
, Thomas P Nifong

3
, Tigran Khalapyan

2
, William J Weiss

2
, 

Gerson Rosenberg
2
, Christopher A Siedlecki

2
  

1
Department of Bioengineering, The Pennsylvania State University, Hershey, 

PA, USA, 
2
Department of Surgery, Penn State College of Medicine, Hershey, 

PA, USA, 
3
Department of Pathology, Penn State College of Medicine, Hershey, 

PA, USA 

 P.32. Treatment with ECMO in a Newborn with Malignant Arrhythmias After 

Resection of Cardiac Tumor Resulting in Low Cardiac Output Syndrome 

Theodor Tirilomis, PhD, Oguz Coskun, MD, Heike Schneider, PhD, Wolfgang 

Ruschewski, PhD 

Department for Thoracic, Cardiac, and Vascular Surgery, and Department for 

Pediatric Cardiology, University of Goettingen, Goettingen, Germany 

 

 P.33. Reoperations in Adults After Correction of Tetralogy of Fallot 

S.Tolga Coskun¹, MD, K.Oguz Coskun², MD, Aron Popov², MD, Kerstin 

Bockhorst³, BSc, Ute Blanz¹, MD, Andreas Bairaktaris¹, MD, Reiner Koerfe¹r, 

PhD 

¹Department of Cardiac Surgery, Heart Center North Rhein Westphalia, Bad 

Oeynhausen ,Germany 

²Department of Thorax and Cardiovascular Surgery, Göttingen University, 

Germany 

³Department of Health Sciences Research, University Bielefeld, Germany 
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SATURDAY, MAY 24, 2008 
 

7 a.m.  Breakfast/Speaker Ready Room Open 
 

8 a.m.  PLENARY SESSION #5:  PERFUSION 
Moderators:  Carmen Giacomuzzi, CCP (Portland, OR); Brian Mejak, CCP 

(Portland, OR) 
Should ACTs Still Be Used During Heart Surgery? 

Colleen Gruenwald, CCP (Toronto, Canada) 

Vacuum-Assisted Venous Drainage 

Chris Brabant, CCP (Milwaukee, WI) 

Experience with the Levitronix Pump 

Ron Angona, CCP (Rochester, NY) 

Berlin Heart in Neonates and Infants 

Johannes Müller, MD (Berlin, Germany) 

Experience with Intermittent Perfusion for Neonatal Heart Surgery 

Christian Pizarro, MD (Wilmington, DE) 

MECC from the Perfusion Perspective 

Stuart Sheppard, PhD (Southampton, UK) 

DEBATE:  ñCIRCUIT MINIATURIZATION WILL ADD RISK F OR 

THE PATIENT ò 
Moderator:  Brian Mejak, CCP (Portland, OR) 

Pro:  Rich Ginther, CCP (Dallas, TX) 

Con:  Ed Darling, CCP (Syracuse, NY) 

 

10 a.m.  Break 
 

Invited Lectures  

10:30 a.m.  Tell Me What You Need and I Will Tell You How to Get By Without It:  

CPB in Underdeveloped Countries 

Aubyn Marath, MD (Portland, OR) 

 

10:50 a.m.  How Do We Help When Our Help No Longer Works? 

Carmen Giacomuzzi, CCP (Portland, OR) 

 

11:15 a.m.  Human Factors and CPB 

Thor Sundt, MD (Rochester, NY) 
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International Scientific Committee 
 

 

Atif Akcevin, MD, Turkey 

Tijen Alkan, MD, Turkey 

Christopher Almond, MD, USA 

Ron Angona, CCP, USA 

Jutta Arens, MSc, Germany 

Laurie Armsby, MD, USA 

Aydin Aytaç, MD, Turkey 

Tim Baldwin, PhD, USA 

Joyce Bigley, CCP, USA 

Elizabeth D. Blume, MD, USA 

Lynn Boshkov, MD, USA 

Chris Brabant, CCP, USA 

Davide Calvaruso, MD, Italy 

Paul Chai, MD, USA 

Eric A. Chen, MS, USA 

Jae Soon Choi, PhD, Korea 

J. Brian Clark, MD, USA 

Gordon Cohen, MD, USA 

Jodi Conway, RN, BScN, Canada 

Oguz Coskun, MD, Germany 

S. Tolga Coskun, MD, Germany 

Stephen E. Cyran, MD, USA 

Sabine H. Däbritz, MD, Germany 

Ed Darling, CCP, USA 

Kurt A. Dasse, PhD, USA 

Pedro J. del Nido, MD, USA 

Peter W. Dillon, MD, USA 

Brian W. Duncan, MD, USA 

Yves Durandy, MD, France 

Pirooz Eghtesady, MD, USA 

Martin Elliott, MD, UK 

Joseph Forbess, MD, USA 

Sarah Furness, RN, Canada 

Richard Gates, MD, USA 

Carmen Giacomuzzi, CCP, USA 

Rich Ginther, CCP, USA 

Robert C. Groom, CCP, USA 

Andras Gruber, MD, PhD, USA 

Colleen Gruenwald, CCP, Canada 

Kristine Guleserian, MD, USA 

Steve Hanson, PhD, USA 

Roland Hetzer, MD, PhD, Germany 

Ed Hickey, MD, Canada 

A. Craig Hillemeier, MD, USA 

Jennifer Hirsch, MD, USA 

Tilman Humpl, MD, PhD, Germany 

S. Adil Husain, MD, USA 

Kou Imachi, PhD, Japan 

Nobu Ishibashi, MD, USA 

James Jaggers, MD, USA 

Robert Jaquiss, MD, USA 

Timothy Jones, MD, UK 

Kirk R. Kanter, MD, USA 

Tara Karamlou, MD, USA 

Ann Karimova, MD, UK 

Stephen Kimatian, MD, FAPP, USA 

Yasuhiro Kotani, MD, Japan 

Stephen Langley, MD, USA 

Choon Hak Lim, MD, Korea 

Scott Lim, MD, USA 

Herbert H. Lipowsky, PhD, USA 

Betty Littleton, BA, USA 

Jinping Liu, MD, China 

Cun Long, MD, China 

Giovanni Battista Luciani, MD, Italy 

Ted Lynch, PhD, USA 

Aubyn Marath, MD, USA 

Timothy Maul, PhD, USA 

Daniel Mazur, BSE, USA 

Christian Meierhofer, MD, Austria 

Brian Mejak, MD, USA 

Akemi Miller, BA, USA 

Michael Mitchell, MD, USA 

Steve Moss, CCP, USA 

Johannes Müller, MD, Germany 

John L. Myers, MD, USA 

Yukihiko Nose, MD, USA 

Kirsten Odegard, MD, USA 

Richard Owens, CCP, USA 

Walter E. Pae Jr., MD, USA 

George Pantalos, PhD, USA 

Linda Pauliks, MD, USA 
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Kerem Pekkan, PhD, USA 

David S. Phelps, PhD, USA 

William S. Pierce, MD, USA 

Christian Pizarro, MD, USA 

Peer Portner, PhD, USA 

Chitra Ravishankar, MD, USA 

Olaf Reinhartz, MD, USA 

Nils Reiss, MD, Germany 

Marco Ricci, MD, USA 

Kathryn Richards, BS, USA 

Mark Rodefeld, MD, USA 

Gerson Rosenberg, PhD, USA 

Alessio Rungatscher, MD, Italy 

David Sahn, MD, USA 

Shunji Sano, MD, PhD, Japan 

Ulrich Schweigmann, MD, Austria 

Stuart Sheppard, PhD, UK 

Thorsten Siess, PhD, Germany 

Alan J. Snyder, PhD, USA 

Ho Sung Son, MD, Korea 

Tom Spray, MD, USA 

Joanne Starr, MD, USA 

Brigitte Stiller, MD, PhD, Germany 

Kyung Sun, MD, PhD, Korea 

Thor Sundt, MD, USA 

Yasuyuki Suzuki, MD, Japan 

Yoshiyuki Taenaka, MD, Japan 

Eisuke Tatsumi, MD, Japan 

Ravi Thiagarajan, MD 

Amy Throckmorton, PhD, USA 

Theodor Tirilomis, MD, Germany 

James Tweddell, MD, USA 

Shinya Ugaki, MD, Japan 

Akif Ündar, PhD, USA 

Ross M. Ungerleider, MD, MBA, USA 

Glen S. Van Arsdell, MD, Canada 

Kent E. Vrana, PhD, USA 

John A. Waldhausen, MD, USA 

Shigang Wang, MD, USA 

Wei Wang, MD, PhD, China 

Peter Wearden, MD, USA 

William Weiss, PhD, USA 

Karl Welke, MD, USA 

Jef Willems, MD, UK 

William G. Williams, MD, Canada 

Karl R. Woitas, CCP, USA 

Jamie You, CCP, USA 

Kun Yu, MD, China 

Jeffrey D. Zahn, MD, USA 

Deming Zhu, MD, China 

Joseph B. Zwischenberger, MD, USA 
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Circuit Miniaturization ï Advantages of an Asanguinous Prime 
 

Edward J Hickey, MD 

John Kirklin Fellow, Congenital Heart Surgeonsô Society 

The Hospital for Sick Children, Toronto, Canada 

 

Purpose:   
Reducing allogeneic blood usage is associated with 

improved clinical outcome in trauma and non-cardiac 

surgery.  Progressive reductions in commercially 

available circuit components have now made routine 

infant cardiopulmonary bypass with asanguinous 

prime a possibility.  Challenges include hemodilution 

and safety concerns surrounding small reservoir 

volumes.  We critically appraise the experimental and 

clinical literature supporting the pursuit of 

asanguinous prime in cardiopulmonary bypass.  We 

make particular reference to our program of 

experimental asanguinous prime CPB in neonatal 

swine.            

 

Methods:   
After initial studies at Duke, North Carolina we  

subsequently introduced an experimental model of 

asanguinous prime CPB in 2-5kg piglets at OHSU, 

Oregon.  Progressively smaller circuits were 

constructed using commercially available clinical 

components.  The latest circuit (total prime å70 ml) 

uses Capiox Baby RXÊ oxygenator (49 ml prime), 

3/8ò arterial line, ıò venous line and a 45 cm 

raceway.  Venous return is vacuum-assisted and 

neither filters nor cardioplegia circuits are employed.  

We have examined endpoints including right 

ventricular and lung function recovery, systemic 

inflammation (Karamlou et al 2005), cerebral no-

reflow and intra-cerebral TNF-Ŭ between 

conventional circuits and miniaturized circuits with 

asanguinous prime.   

 

Results: 

Our investigations have demonstrated that 

asanguinous prime neonatal CPB is associated with:  

1) improved post operative lung compliance, 

pulmonary vascular resistance, RV work index and 

reduced pulmonary oedema; 2) reduced systemic 

TNF-Ŭ load; 3) reduced cerebral no-reflow post-

DHCA and 4) reduced de novo intra-cerebral 

production of TNF-Ŭ.   

  

 

Endpoint Conventional CPB Asanguinous CPB P value 

% Body weight gain 7.5±1 4.4±0.6 .04 

% Fall in lung compliance 38±4 18±6 <.01 

RV cardiac index (ml/kg/min) 19±5 81±11 <.001 

Cerebral fraction of CO post-DHCA % 17±11 32±6 .04 

Serum TNF-Ŭ pg/ml 3166±1877 439±429 .02 

Quantitative ratio of intra-cerebral TNF-Ŭ production 4.5 : 1 .04 

   

 

Conclusions:   
Circuit miniaturization will allow asanguinous prime CPB to become a routine clinical reality.  Eliminating intra-

operative allogeneic blood usage will offer pulmonary, cerebral and systemic inflammatory advantages over 

conventional CPB which will translate into reduced post-operative morbidity and mortality.  We should work with 

industry to pursue safe strategies for the implementation of miniaturized CPB. 
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MECC May Create Useable Miniaturized Circuitry  
 
Stephen Langley MD FRCS(CTh) 

Portland, Oregon, USA 

 

Minimal extracorporeal circulation (MECC) has been 

gaining popularity with cardiac surgeons undertaking 

coronary artery bypass grafting since its first 

description in 2002.  More recently it has been used 

during aortic valve replacement in adult patients too 

[1].  MECC differs from standard cardiopulmonary 

bypass (CPB) in two important ways; firstly there is 

no venous reservoir with the perfusion being volume 

constant and the patient acting as his/her own 

reservoir.  Secondly there are no cardiotomy suckers, 

with all suction going to a cell saver.   

 

Various features that characterize standard CPB have 

been shown to have deleterious effects on patients 

undergoing cardiac surgery.  These features include 

hemodilution, a large foreign surface, a blood gas 

interface, and the use of a roller-pump and 

cardiotomy suckers.  The MECC circuit avoids these 

features and in its simplest form consists of a 

centrifugal pump and an oxygenator with an optional 

arterial filter.  In addition, a venous bubble trap 

(VBT) can be placed between the right atrium and the 

centrifugal pump.  The VBT removes air entrained 

into the circuit and is efficient at removing bubbles 

over 175 m in size.  The MECC circuit is primed by 

retrograde autologous priming.  Various 

modifications of the basic circuit can allow for 

cardiac venting and delivery of cardioplegia. 

 

In adult patients the use of MECC is associated with 

improved outcome compared to standard CPB in 

terms of both reduced inflammation [2] and better 

organ function postoperatively.  From a cardiac 

standpoint there is a smaller rise in troponin [1,2] and 

cardiac index is better preserved.  In the lungs 

alveolar damage has been shown to be less and time 

to extubation is reduced.  There is evidence of better 

preservation of both renal function and coagulation, 

with less red cell damage, less bleeding and a 

reduced incidence of blood and platelet transfusion 

[1].  A lower cerebral embolic count has been 

demonstrated, together with better cerebral 

oxygenation on bypass.  In addition, a shorter time on 

ICU and reduced hospital length of stay has resulted 

in cost savings.  

 

The practical challenges and feasibility of 

undertaking infant cardiac surgery with the use of 

MECC will be discussed together with our 

experimental approach to this in an infant model. 
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Cardioplegia to Minimize Cardiopulmonary 
 
Kristine J. Guleserian, MD 

UT Southwestern Medical Center/Childrenôs Medical Center 

Dallas, Texas, USA 

 

It is well known that the benefits associated with 

reduced circuit/cardiopulmonary bypass prime 

include reduction in hemodilution, reduction in 

utilization of blood products for transfusion as well 

as attenuation of the systemic inflammatory response.  

Conventional circuit miniaturization typically entails 

downsizing of circuit tubing diameter and length as 

well as reducing oxygenator and/or hemoconcentrator 

surface area.  Additional means of reducing circuit 

prime, although not widely supported, may include 

the elimination of circuit components such as arterial 

line filters and/or bubble traps.  A less utilized 

technique employed to reduce cardiopulmonary 

bypass prime includes customization of the 

cardioplegia circuit.  Currently available cardioplegia 

systems for the pediatric patient population may have 

priming volumes of up to 200mL---a volume that is 

greater than total priming volumes of the most 

miniaturized circuits.  Lack of suitable cardioplegia 

systems in the neonatal patient population have 

warranted customization and circuit modification to 

allow for minimal additional priming volume to the 

entire circuit.  Our current static priming strategy 

allows for a total cardiopulmonary bypass circuit 

prime of 185 milliliters and our customized circuit 

will be described. 
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Development of a Real Time Immunoassay for Systemic Inflammation 

Monitoring During Cardiac Surgery  

 
Lawrence Sasso1), Akif Ündar2) and Jeffery D. Zahn1) 

1) Department of Biomedical Engineering, Rutgers University, Piscataway, NJ, 08854 

2) Department of Pediatrics, Pennsylvania State University, Milton S, Hershey Medical Center, Hershey, PA, 17033 

 

Several studies have clearly shown that cardiac surgery 

induces systemic inflammatory responses, particularly 

when cardiopulmonary bypass (CPB) is used.  CPB induces 

complex inflammatory responses characterized by 

complement, neutrophil, and platelet activation, and the 

release of pro-inflammatory cytokines.  These systemic 

responses are attributed to several factors, including 

exposure of blood to nonphysiologic surfaces of the heart-

lung circuit, ischemia-reperfusion of the involved tissues, 

surgical trauma and hypothermia.  The ability to clinically 

intervene in inflammation, or even study the inflammatory 

response to CPB, is limited by the lack of timely 

measurements of inflammatory responses (complement, 

neutrophil, monocyte, platelet activation, and the release of 

pro-inflammatory cytokines).  Current technology provides 

measurements of the effects of cardiopulmonary bypass on 

activation of complements, neutrophils, platelets, and 

cytokines hours or days post-surgery.  The objective of this 

project is to develop and test a microanalytical system for 

online monitoring of inflammatory responses during the 

CPB procedure.  A novel approach towards real time 

detection of pro-inflammatory proteins is described.  The 

system is based on serial processing of paramagnetic core 

cytometric beads.  

 

The microimmunoassay device has been designed and 

tested with streptavidin coated paramagnetic microbeads 

and fluorescent dye conjugated biotin (Biotin FITC).  The 

device consists of inlets for beads, biotin dye sample and 

wash fluid, and corresponding outputs, as well as two 

magnets on opposite sides of the device.  Three fluid 

streams run adjacent in a common channel.  Each bead is 

introduced in a carrier fluid, and is immediately pulled into 

the biotin FITC stream by the first magnet.  The bead then 

rolls along the wall of the microchannel while avidin-biotin 

binding occurs.  At a prescribed location downstream the 

bead is attracted to the second magnet on the opposite wall 

of the channel and is pulled from the biotin FITC solution, 

across the original carrier fluid and into a wash solution. 

The bead is then transported to an outlet channel where the 

bead fluorescence can be detected.  The detection occurs on 

an epi-fluorescence microscope platform with an integrated 

argon ion laser which excites the fluorophore at 488 nm, 

and detects the FITC emission via a photomultiplier tube 

(PMT). 

 

To determine the optimal conditions for the avidin-biotin 

binding, beads were first incubated with the biotin FITC 

solution at varying concentrations in an eppendorf tube for 

30 seconds.  The beads were then washed with PBS and 

resuspended in a buffer.  The bead fluorescence was then 

determined using the argon laser and PMT detection.  This 

test demonstrated fluorescence saturation due to complete 

biotin binding on the bead surface for concentrations 

greater than 300ng/mL.  The beads were then reacted in the 

device as described above.  By tailoring the fluid flow rates 

to 0.3uL/min, the beads had a residence time in the biotin 

FITC solution of 18 seconds.  The data from this test 

showed a linear fluorescence dependence on biotin FITC 

concentration.  Thus, the device can be calibrated based on 

traditional ELISA so that it can continuously measure 

sample concentrations. 

 

Future studies will focus on conducting binding studies on 

clinically relevant complements such as the anaphylatoxins 

C3a, C4a and C5a with antibody bound cytometric beads.  

Currently, this design is being adapted for realtime 

immunological measurements of complements by 

conjugating a biotinylated human anti-C3a antibody with 

the streptavidin coated beads.  Following antibody 

incubation, the device will be tested for C3a detection.  The 

beads will first go through 2 cycles of incubation to allow 

antibody-antigen binding followed by the binding of a 

fluorescently labeled secondary antibody.  The first cycle 

as described above where they would bind the antigen of 

interest (e.g., C3a).  The outlet of the first cycle would 

transfer the beads into a second cycle which would contain 

the PE fluorescently labeled secondary antibody followed 

by fluorescence detection as described.  

 

Keywords:  Immunosensing, blood separation, real time monitoring, microfluidics 

 



                    
 

Fourth International Conference on Pediatric Mechanical 
Circulatory Support Systems and Pediatric Cardiopulmonary Perfusion 
 

 

 29 

Plasma Proteomics in Infants Undergoing Cardiopulmonary Bypass 

Procedure 
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Purpose: 
 

We employed a discovery proteomics approach 

employing the 2-dimensional difference gel 

electrophoresis (2D-DIGE) experimental design to 

quantify changes in plasma proteins before, during, 

and after CPB.  2D-DIGE employs an internal 

standard for normalization between gels, facilitating 

their comparison and permitting rigorous quantitation 

of protein spots.  This allows a simultaneous 

assessment of the levels of hundreds of proteins and 

may allow us to gain a more comprehensive 

understanding of the events leading up to CPB-

related organ injury and to identify biomarkers. 

 

Our goal was to identify changes in plasma proteins 

that could be related to the development of samples 

to identify changes in protein expression and 

inflammatory biomarkers during or shortly after 

CPB. 

 

Methods: 

 

To accomplish this we selected 4 patients diagnosed 

with congenital defects undergoing CPB.  The 

patients were approximately 5 months of age and had 

similar pump, CPB, and cross-clamp times.  Plasma 

samples were taken at five time points: 1) 30 minutes 

before surgery; 2) 5 minutes after initiation of CPB; 

3) at the end of CPB; 4) 1 hour after weaning from 

CPB; and 5) 24 hours after weaning from CPB.  To 

compare the plasma proteins at each of these time 

points we used 2D-DIGE.  Prior to electrophoresis all 

plasma samples were subject to immunodepletion of 

the 14 most abundant plasma proteins.  This 

procedure allowed us to increase the relative amounts 

of lower abundance proteins applied to the gels. 

 

Results: 

 

We were able to resolve 500 protein spots in all 

samples.  Among these we have tentatively identified 

189 spots that make up 32 individual proteins and 

account for 88% of the total protein detected on the 

gels.  Significant changes occur in half of these 

proteins during the course of the study.  Of particular 

interest is the comparison of the preoperative sample 

(#1) with the 24h post-operative sample (#5).  This 

analysis found significant increases in several 

proteins, including alpha-1-antichymotrypsin and 

lipopolysaccharide binding protein, among others, 

and significant decreases in apolipoprotein A-IV and 

hemopexin. 

  

 

Conclusions:   
 

The significance of these changes remains to be determined, but this pilot study has shown that the 2D-DIGE 

approach has the potential to identify changes in the levels of expression of specific serum proteins during and after 

CPB and may allow us to find biomarkers that predict complications following CPB.  This knowledge may provide 

us with insight into the mechanism(s) responsible for, and strategies to prevent, CPB-related complications.  
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Intraoperative Techniques to Assess Cardiac Function 
 

Linda B Pauliks, MD, Akif Ündar, PhD, J. Brian Clark, MD, John L Myers, MD 

Departments of Pediatrics, Surgery and Bioengineering 

Penn State College of Medicine, Penn State Childrenôs Hospital, Hershey, Pennsylvania, USA 

 

Purpose: 

The noninvasive assessment of cardiac function during 

mechanical circulatory support is challenging:  

Conventional markers such as ejection fraction are 

significantly load-dependent.  Yet loading conditions can 

be very abnormal and may also vary widely during support.  

For this reason, it may be difficult to interpret ejection 

phase markers (like fractional shortening or ejection 

fraction), particularly during the weaning process. 

 

The lack of a quantitative marker for right ventricular (RV) 

systolic function is another short fall of conventional 

markers.  Volume based markers (such as ejection fraction) 

are less reliable in the RV due to its complex three-

dimensional shape.  It is further complicated by the 

inhomogeneous work-load distribution in this chamber.  

 

Tissue Doppler imaging is an echocardiographic technique 

that permits quantitation of regional wall motion in the 

heart, including in the right ventricle.  Tissue Doppler 

derived peak systolic strain rate (SR) is a relatively load-

independent marker of LV systolic function in 

experimental validation studies.  We hypothesized that SR 

changes would improve assessment of right and left 

ventricular function during mechanical circulatory support. 

 

Methods: 

Color tissue Doppler images were acquired in the OR in 17 

patients while the child was already intubated and sedated.  

Follow up was obtained 8 and 24 h post-postoperatively in 

the critical care unit.  Peak SR was measured in the mid LV 

and RV free wall (long axis) and posterior wall (LV short 

axis, radial).  Velocities were measured near the mitral and 

tricuspid ring (long axis) and in the posterior wall (short 

axis).  Patients where on inotropic support as clinically 

indicated. 

 

Results: 
Mean CPB and cross clamp time were 120±41min and 

61±30min.  Children were between 6 days and 7.8 years 

old (median 6 months).  The mean weight was 9.7±5.4 kg 

with a BSA of 0.46±0.19 m2.  From a clinical perspective, 

all patients were hemodynamically stable and on low doses 

of inotropic support including dopamine, milrinone or 

nitroprusside with no child on >2 agents.  There were no 

death or resuscitation events.  Peak systolic SR and strain 

rate decreased markedly postoperatively (Table, compared 

to baseline * p<0.01, # p<0.05, NS p>0.05).  The LV radial 

parameters normalized most rapidly.  Longitudinal 

parameters lagged behind, particularly in the RV.  SR 

appeared to be more sensitive to changes than velocities. 

 

Table: Perioperative changes of LV and RV wall motion in children undergoing open heart surgery 

Tissue Doppler Imaging Parameter OR PREOP POST NEXT DAY 

 SYSTOLIC STRAIN RATE 

LV radial SR (1/s) 3.6±0.4 2.2±0.6 * 2.8±0.7 * 

LV longitudinal SR (1/s) -2.3±0.7 -1.4±0.4 * -1.8±0.5  * 

RV longitudinal SR (1/s) -2.9±0.8 -1.7±0.5 * -1.8±0.6 * 

 SYSTOLIC VELOCITIES 

LV radial  systolic velocity (cm/s) 4.6±1.2 3.4±0.9 * 4.1±1.3 NS 

LV longitudinal systolic velocity (cm/s) 4.9±1.5 3.6±1.2 * 4.1±1.1 # 

RV longitudinal systolic velocity (cm/s) 7.2±2.0 3.6±1.3 * 4.1±1.6 * 

Conclusions:  Tissue Doppler peak systolic SR is a sensitive marker of left ventricular mechanics in children and may improve 

perioperative monitoring.  It offers a method to quantitatively assess right ventricular function and may help to compare different cardio-

protective strategies.  
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Near Infrared Spectroscopy (NIRS) ï What We Know and What We Need to 

Know:   A Systemic Review of the Congenital Heart Disease Literature 
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Background: 

Neurological dysfunction is a significant problem in 

patients with congenital heart disease (CHD).  Near 

infrared spectroscopy (NIRS) has the potential to 

provide a real-time window into regional oxygenation 

of the cerebral tissues.  Enthusiasm has increased for 

the use of NIRS in the peri-operative period in hopes 

of reducing neurological dysfunction.  As with any 

new technology, the potential clinical gains need to be 

critically evaluated prior to incorporation into routine 

patient care.  Each monitoring device comes with cost.   

In addition, responding to data in ways that seem 

intuitively beneficial can be risking when  the long- or 

even intermediate-term impact on outcomes is 

unknown.  In order to examine the available evidence 

for the use of NIRS in the care of CHD patients, a 

systematic review of the literature was performed. 

 

Methods:  

A search was performed for the use of NIRS in CHD 

patients from 1950 to April 2007 with MEDLINE, 

Pre-MEDLINE, EMBASE, and Cochrane databases.  

All primary clinical studies evaluating the use of NIRS 

in the care of CHD patients were included.  A total of 

54 manuscripts were identified that met the search 

criteria.  An additional 13 review articles were 

evaluated for comparative purposes.   

 

Results:  

Of the 54 manuscripts, there were 50 case series, 4 

randomized trials, and 3 retrospective studies.  Few 

manuscripts involved any post-discharge endpoints.  

Of all the manuscripts analyzed, only two studies 

utilizing NIRS alone had follow up after hospital 

discharge, to a maximum of 3 months, one of which 

incorporated formal neurological testing.  Neither of 

these studies was able to demonstrate a benefit with 

the use of NIRS.  One retrospective study correlated 

neurological outcomes with an interventional 

algorithm, which included NIRS and other intra-

operative measures of cerebral perfusion.  This study 

demonstrated a decrease in neurological dysfunction 

when alterations in cerebral perfusion measures were 

intervened upon.  Three small studies were able to 

correlate NIRS with other clinical outcomes, including 

MRI findings and mortality.  

 

Conclusions:   

Many centers, and even entire countries, have adopted NIRS as standard of care.  Yet, there exists essentially no level I 

evidence-based medical research to support this policy or to indicate that clinical decisions made upon NIRS data are 

beneficial to the patient.  The ability to determine the role of NIRS in preventing clinical neurological dysfunction in CHD 

patients is difficult based upon the current literature.  The majority of studies from this systematic review are limited by 

the fact that they are case series with small sample size.  The available data may suggest that multimodality monitoring of 

cerebral perfusion, including NIRS, may be a useful adjunct for the prevention of neurological injury.  However, the 

current literature on the use of NIRS alone for CHD patients does not demonstrate a clinical improvement in short-term 

neurological outcome.  The data correlating NIRS findings with indirect measures of clinical neurological outcome, such 

as MRI, and even mortality are also limited.  While NIRS appears to have the promise of the ability to measure regional 

tissue oxygen saturation, before universal implementation of this technology, it is essential that rigorous clinical trials be 

performed to demonstrate improved outcomes with NIRS. 
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With increased use of mechanical assist as both emergent 

and elective strategies of circulatory support in the post-

operative cardiac patient, catheterization in patients on 

ECMO/VAD has become an increasingly important 

method of providing information to guide treatment and 

potential interventions.  Less invasive means of acquiring 

information, such as transthoracic echocardiographic 

imaging, are frequently suboptimal in the patient with an 

open chest; and transesophageal echocardiography is not 

commonly used due to concerns regarding patient size 

and risk of upper gastrointestinal hemorrhage in 

anticoagulated patients. 

 

There are both diagnostic and therapeutic indications 

for cardiac catheterization in patients on mechanical 

support, in particular, the ability to identify residual 

lesions which may facilitate critical therapeutic 

interventions.  However, the potential complications of 

these procedures often limit or delay their use.  These 

include transportation issues, vascular access, accurate 

hemodynamic measurements, acceleration of renal 

failure through exposure to contrast agents, and 

retroperitoneal or intra-thoracic hemorrhage following 

transcatheter interventions. 

 

I will discuss these issues and provide an algorithm for 

managing this difficult group of patients. 
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Intracardiac ultrasound imaging catheters to date have 

been side-looking because of the limited available space 

on the tip of a catheter for forward-looking arrays.  A 

forward-looking miniaturized phased array could be of 

importance for monitoring electrophysiology (EP) 

interventions or for anatomic intracardiac imaging during 

heart surgery.  We have integrated a high frequency, high 

resolution, near field optimized 28-element 13 MHz broad 

bandwidth forward-looking array on a 9 French (Fr) EP-

style highly steerable catheter.  The scanning catheter also 

has a custom tip with an ablation electrode face and two 

ports, one for a thermocouple and one for an anchoring 

guidewire.  This device was tested in 4 acute pig studies 

for image quality, anatomic identification, visualization of 

other catheter devices and a mechanism for stabilization 

when imaging ablation.  Proximal and distal electrodes 

allowed 3D spatial registration of catheter location with 

NavX mapping.  In all animals, microlinear forward-

looking array catheters were positioned in the right atrium 

and ventricle, and in 3 pigs successfully imaged and 

localized ablation was verified on post-mortem 

photography on the right side of the septum. In the fourth 

animal, imaging was performed in the right ventricular 

apex in two locations.  The device has adequate shielding 

to avoid radiofrequency interference during ablation and 

was capable of resolving both bubbling of tissue and 

intensity changes during ablation out to 2 cm from the 

transducer face.  The performance of this device in terms 

of penetration and resolution exceeded specifications and 

as a forward looking device; it is very easy to use.

. 

 


