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GENERAL INFORMATION 

• The Mucky Duck (Captiva)

• Courtside Steak House (on property)

• The Bubble Room (Captiva)

• Lighthouse Restaurant (very close)

• The Green Flash

• Jacaranda (Live music on Sanibel)

• The Island Cow

• The Beached Whale (Ft Myers Beach)

• Doc Ford’s Rum Bar

• Matanza’s (Live music upstairs)

• Yabo (very rock and roll)

• Twilight (restaurant, wine bar)

• Matzaluna

• SS Hookers (very close, so-so food)

• Cracker Box (after 9PM)

• SOB’s (local hangout)

DINING RECOMMENDATIONS

HOTEL MAP
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http://www.muckyduck.com/
http://www.marriott.com/hotel-restaurants/rswsb-sanibel-harbour-marriott-resort-and-spa/courtside-steakhouse/5136456/home-page.mi
http://www.bubbleroomrestaurant.com/
http://www.lighthousewaterfrontrestaurant.com/
http://www.greenflashcaptiva.com/
http://www.jacarandaonsanibel.com/
http://www.sanibelislandcow.com/
http://www.thebeachedwhale.com/
http://www.docfordsfortmyersbeach.com/
http://www.matanzasinn.com/
http://yaborestaurant.com/
http://www.twilightonsanibel.com/
http://www.prawnbroker.com/index.php/west-coast/matzaluna-the-italian-kitchen
http://sshookers.com/
https://www.facebook.com/TheCrackerBoxRestaurant
http://www.smokinoyster.com/


 

 

  
·  SAFETY  ·  BLOOD MANAGEMENT  ·  NEW TECHNOLOGY  · 

·  BIOLOGICS  ·  ECMO & VAD  ·  CYBER-SECURITY  · 

Wednesday, April 5th, 2017 
Moderator- Ty Walker, CCP, CPBMT 

0700-1500 Registration Open   

0700-2000 Exhibitor Setup in Royal & Sabal Ballrooms  

0800-0900 
 

LIVANOVA 
Breakfast Session in Queens Ballroom 
Connect/Goal Directed Perfusion 
Charles Yarnall, CCP, Chief Perfusionist, Abington Memorial Hospital, Jefferson 
Healthcare System, National Clinical Specialist for SpecialtyCare 
 

0900-0905  Opening Remarks in Queens Ballroom 

0905–0945 
 

Anticoagulation & Bleeding in the ECMO Patient 
L. Keith Scott, MD, MSc, FCCM, Professor of Pediatrics, LSU Health 
 

0945-1025 
 

Measurement of Total Hemoglobin Reduces Red Cell Transfusion in Hospitalized 
Patients Undergoing Cardiac Surgery 
Gerard J Myers RT, CCP Emeritus, Eastern Perfusion International 
 

1025-1040 FX Advance 
Benjamin Komorowski, Principal Clinical Specialist, Terumo Cardiovascular 
Group 
 

1040-1120 
 

The Power of Information "Quality Anticoagulation Management” 
Colleen Gruenwald, PhD, MHSc, RN, CCP Emeritus, Global Heart Connection, Inc. 
 

1120-1200 A Fresh Look at Pump Blood: A Look at Four Different Autotransfusion Devices 
Ty Walker, CCP, CPBMT, Perfusion.Com, Inc. 
 

1200-1305 AUTOTRANSFUSION & SEQUESTRATION WORKSHOP 
LUNCH sponsored by PERFUSION.COM 
Located in the Gardens Ballroom 
 



 

 

1305-1345 Use of Simulation in Perfusion Practice 
Larry Petree, MS, Sr Marketing Manager, Cardiac Surgery, LivaNova 
 

1345-1430 
 

Testing Our Automatic Thoughts: A Key to Building Resiliency 
Sharon Powell, Powell Consulting Group, LLC  
 

1430-1515 Fight or Flight:  A Pilot's Mission Mindset & Story of Survival 
Cathy Lewan, CEO, Chief Pilot, Skyqueen Aerial Photography, LLC 
 

1515-1600 Blood Management Today. Cardiovascular Applications with TEG®6s 
Mike Miller, BS Cell & Molecular Biology, Manager, Hemostasis Clinical 
Resources 
 

1600-1700 HAEMONETICS TEG 6 WORKSHOP in Gardens Ballroom 
Featuring hors d’oeuvres, select wine & beer 
 

Thursday, April 6th, 2017 
Moderator- Susan Englert, RN, CCP, LP, CPBMT 

0700-1500 Registration Open 

0800-0900 TERUMO  
Breakfast Session in Queens Ballroom 
Simply Brilliant, Brilliantly Simple, The Fresenius-Kabi CATSmart 
Autotransfusion System  
Benjamin Komorowski, Principal Clinical Specialist, Terumo Cardiovascular 
Group 
 

0900-0905  Opening Remarks in Queens Ballroom 

0905-0945 New Generation Rapid Deployment Aortic Heart Valves, Initial Experience in a 
Community Heart Surgery Program 
Paul Robison, MD, Cape Girardeau Medical Center 
 

0945-1025 
 

Pumpless CO2 Removal & ECO2R 
L. Keith Scott, MD, MSc, FCCM, Professor of Pediatrics, LSU Health 
 

1025-1040 
 

Elimination of Gaseous Microemboli from Cardiopulmonary Bypass Using 
Hypobaric Oxygenation 
Keith Gipson, MD, Integrated Anesthesia Associates, LLC, Hartford Hospital 
 



 

 

1040-1120 
 

Myocardial Protection: The Emperors New Clothes Revealed 
Alfred H. Stammers, MSC, CCP, PBMT, SpecialtyCare 
 

1120-1200 Edwards Intuity Elite Valve System   
Paul DiGiorgi, MD, Lee Health System 
 

1200-1300 PERFUSION.COM 
Lunch with Exhibitors  
Exhibitor Ballroom  
 

1300-1330 
 

Blood Conservation Management 3rd World Edition: How to Conserve Blood 
on a Budget  
Jose-Marri Bacus, RMT, CCP, University of Santo Tomas Hospital - Espana, 
Manila, Philippines 
 

1330-1400 Understanding the Unexplained “A” Team Approach 
Stephen Morrison, CCP, CPC, BScN, Capital District Health Authority, Halifax Nova 
Scotia, Canada 
 

1400-1430 
 

Low-Flow Extracorporeal Carbon Dioxide Removal to Facilitate Lung-Protective 
Mechanical Ventilation in Acute Respiratory Distress Syndrome: A Case-Report 
Kirti Patel, MPS,MPH,CCP,LP, CPBMT, Director-Cardiovascular Perfusion Program, 
UTHealth McGovern Medical School & Memorial Hermann Center for Advanced 
Heart Failure 
 

1430-1500 
 

SHOCK II Response. So What or Now What? State of Science 
Kacey Dee, RN, BSN, Senior Clinical Support Specialist, Teleflex/Arrow 
 

1500-1530 Cyber Security in Today’s Healthcare Workplace  
Marco Polizzi, RN, BS, MHA, LHRM, Perfusion.Com, Inc. 
 

1730-1830 
 

CARDIAC ASSIST WORKSHOP in Gardens Ballroom 
Featuring hors d’oeuvres, select wine & beer sponsored by ABIOMED 
 

1830-2100 
 
 
 
 

SANIBEL SOIRÉE EXHIBITOR’S WELCOME RECEPTION 
Featuring dinner & several carving stations, select wine & beer  
Light & fun entertainment.  Sponsored by PERFUSION.COM 
Located in the Exhibitor Ballroom 
 

  
 
 
 



 

 

Friday, April 7th, 2017 
Moderator- Ty Walker, CCP, CPBMT 

0700-1200 Registration Open 

0800-0900 MEDTRONIC INCORPORATED 
Breakfast Session in Queens Ballroom 
Human Factors Engineering in Cardiovascular Product Development 
David Addy, PhD, Medtronic, Inc.  
 

0900-0905  Opening Remarks in Queens Ballroom 

0905-0945 Advances in Minimally Invasive & Catheter-based Valve Repair 
Basel Ramlawi, MD, MMSc, FACS, FACC, Valley Health System 
 

0945-1040 
 

Keynote Address - Pumping Iron: Or How Hemoglobin Can Kill You 
Bruce D. Spiess, MD, Professor of Anesthesiology & Emergency Medicine, Senior 
Fellow VCURES, Virginia Commonwealth University Medical Center 
 

1040-1120 
 

Minimally Invasive Cardiac Surgery & The Perfusionist 
Michael E. Halkos, MD, MSc, Associate Professor of Cardiothoracic Surgery, Emory 
University School of Medicine 
 

1120-1200 Case Report: Use of a Pumpless Extracorporeal Support Circuit 
Paul Shuttleworth, CCP, BSN, MBA, Chief Perfusionist at Lucile Packard 
Children’s Hospital & Pacific Life Lines, Inc.  
 

1200-1250 
 

PERFUSION.COM 
Lunch with Exhibitors  
Exhibitor Ballroom  
 

1250-1330 
 

Update on Infections with Heater Cooler Devices 
Alfred H. Stammers, MSC, CCP, PBMT, SpecialtyCare 
 

1330-1410 
 

The Financial & Operational Issues of Building an ECMO Program  
Robert M. Dyga, RN, CCP, LP, VP of Perfusion Operations, Procirca 
 

1410-1445 Selective Perfusion Utilizing a Parallel Circuit Configuration 
Paul Shuttleworth, CCP, BSN, MBA, Chief Perfusionist at Lucile Packard Children’s 
Hospital & Pacific Life Lines, Inc.  
 



 

 

1445-1515 Single Dose Components with an All-Blood Method: Customizing Cardioplegia 
with The Quest MPS 
Candice Kalin, CCP, Chief Perfusionist, Wellstar Health System 
 

1515-1600 Myocardial Protection: Which Technique/Solution is Best for Each Surgical 
Procedure? 
Richard Hayes, BSCP, Chief Scientific Officer, Quest Medical Inc.  
 

1600-1700 QUEST MEDICAL WORKSHOP in Gardens Ballroom 
Featuring hors d’oeuvres, select wine & beer 
 

Saturday, April 8th, 2017 
Moderator- Susan Englert, RN, CCP, LP, CPBMT 

0800-0900 GRIFOLS (no CEUs awarded) 
Breakfast Session in Queens Ballroom 
The Clinician’s Challenge: Recognizing & Managing Hereditary Antithrombin 
Deficiency 
Stephen Bader, MD, Department of Anesthesiology, West Virginia University 
School of Medicine 
 

0900-0905 Opening Remarks in Queens Ballroom  

0905-0945 Correction of Thrombocytopenia in Post-Cardiac Surgery Patients with 
Transfusion of Cryopreserved Platelets 
Igor Vysochin, MD, Moscow’s Sklifosovsky Research Institute for Emergency 
Medicine, Russia 
 

0945-1030 
 

Cerebral Oxygen Delivery is a Differential Predictor of Right and Left Nadir 
Regional Cerebral Oxygenation Saturation 
Matthew Mosca, MS, CCP, University of Colorado Hospital  
 

1030-1115 Your Safety & Security in Healthcare Facilities 
ISII Wayne Beckman, Florida Department of Health, MQA / ISU 
 

1115-1200 On Bypass…What, Where Are We? 
Edward D. Whitehead, MHS, CCP, University of Alabama at Birmingham 
 

1200-1300 PERFUSION.COM Lunch & Lecture Session 
Lunch Session in Queens Ballroom  
Preoperative Evaluation & Intraoperative Blood Management- The Team 
Approach 
Susan Englert, RN, CNOR, CPBMT, CCP, LP, President, Perfusion Services, LLC  



 

 

1300-1330 The Effects of Temperature Levels for Cardioplegia on Outcomes of Cardiac 
Patients 
Rizelle Ng, NSUH-LIU CW Post School of Cardiovascular Perfusion Student 
 

1330-1400 
 

Case Report I: Whole Body Blood Exchange in an ABO-Incompatible Pediatric 
Heart Transplant 
 
Case Report II: Managing Hyperkalemia & Hyperglycemia following a Large Dose 
of Buckberg Cardioplegia in a Collateralized Myocardium 
George Sardakis, BS, Cleveland Clinic Perfusion Student 
 

1400-1430 A Lack of Evidence for a Relationship Between Low Cardiac Index Flows on CPB 
& Acute Kidney Injury in Mitral Valve Repair Cases 
Rebecca Ko, NSUH-LIUP Cardiovascular Perfusion Student 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



EVALUATIONS 

SPEAKER EVALUATION & CERTIFICATE LINKS 

Online Speaker Evaluations 

Online CME Certificates 

• CME Certificates will be available online approximately 2-3 weeks after the conference 

via the link above under your Perfusion.com member profile. The direct certificate link is 

www.perfusion.com/member/Certificates.asp

• Please complete your speaker evaluations using the link on this page of the booklet. 

Please do not rate any speaker that you did not observe.

• For additional conference details and instructions, please visit our website at

www.sanibelsymposium.com 
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https://www.perfusion.com/symposium/conference/speakers/speaker-evaluation-form/
https://www.perfusion.com/symposium/conference/speakers/speaker-evaluation-form/
http://www.perfusion.com/member/Certificates.asp
http://www.perfusion.com/member/Certificates.asp
https://www.perfusion.com/symposium


Faculty 
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BRYAN V. LICH, CCP, LP, CPBMT 

Greetings Sanibel Symposium Guests! 

I was born in Omaha, Nebraska and attended the University of Nebraska-Lincoln (Go Huskers!).  
In college, I first learned about perfusion while working as a phlebotomist at Bryan Memorial 
Hospital.  After graduating from the University of Nebraska, I went on to the Texas Heart 
Institute to study Perfusion.  I began Perfusion.com as a student project in 1995 while attending 
perfusion school in Houston, TX.  After graduation, I moved to Ft. Myers, Florida to begin my 
career.   

Presently, I reside and work in Ft. Myers, Florida as the owner of Perfusion.com, Inc.  I serve on 
the board of directors for the Florida Perfusion Society, and I am involved in several other 
professional societies.  

PROFESSIONAL AFFILIATIONS & ACHIEVEMENTS 

• Past Member, AmSECT Perioperative Blood Management Committee
• Past Director Zone 3, The American Society of Extracorporeal Technology
• Treasurer, Florida Perfusion Society 2009-Present
• Chairman, International Perfusion Association
• Board Member, Perfusion Research & Education Foundation 1996-2000
• Perfusion Director, Heart-to-Heart Mission 2004-Present
• Perfusionist of the Year, Nominee, AmSECT 2007
• Award of Excellence Nominee, AmSECT 2008, 2011
• Perfusionist of the Year, AmSECT 2009
• President’s Award, AmSECT 2012
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IRIS J. CHACON, LP, RRT, CCP

Hi, my name is Iris J. Chacon. I was born in Honduras Central America, and at the age of 14 my 
family moved to the United States. It was a difficult adjustment to make as a teenager. I was 
unable to speak English and at the same time had to adjust to a different culture. Nevertheless, 
I survived my first year of school, and eventually finished High School. I enrolled at Loyola 
University, in New Orleans and graduated with a Biology degree, and a minor in both Chemistry 
and Psychology.  

Soon after Loyola, I went to Respiratory Therapy School, and then worked in the NICU unit at 
Ochsner Hospital.  Here I was involved with ECMO patients and became interested in perfusion. 
I applied to the perfusion program at Ochsner Hospital in 1993 and was accepted in the program 
out of 100 applicants. After graduation, I moved to Gainesville, FL and have lived here for the 
past seven years. Subsequently, my husband and I relocated to Texas for a year, to then return 
to Florida, where I began traveling for Perfusion.com.  

Since then I have worked my way up the ladder, becoming Vice President of Perfusion.com. I 
can sincerely state I have enjoyed every moment of this great adventure with Perfusion.com, 
Inc. 
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TUNISIA ELLIS PENTA, MS, CCP

Greetings Everyone!  My name is Tunisia Ellis Penta. I grew up in a military family where I spent 
my time living between Berlin, Germany & Bellevue, Nebraska.  I attended The University of 
Nebraska, where I ran track and studied biology.  I received my Masters of Perfusion Sciences 
from The University of Nebraska Medical Center and performed my clinical rotations in Peoria, 
IL, Kansas City, MO, Omaha, NE and London, England.   

After graduation, I accepted my first perfusion position in Orlando, FL.  I am currently employed 
with Perfusion.com, Inc., servicing the Southwest, FL area. I also enjoy a little traveling as a 
perfusionist to hospitals throughout the United States. My passions are for travel, family, 
friends and my lovable red Boston Terrier, Ziggy.   

Please do not hesitate to approach me at the meeting if you have any questions.  Thank you for 
coming to the annual Sanibel Symposium.  ENJOY!! 

PROFESSIONAL AFFILIATIONS & ACHIEVEMENTS 

• Sanibel Perfusion Society Meeting Coordinator, Perfusion.com, Inc.
• AmSECT Chairman of the 50th Celebration Committee
• AmSECT President’s Award 2012
• AmSECT Perfusionist of the Year, Nominee 2012
• Certified by The American Board of Cardiovascular Perfusion
• Member, The American Society of Extracorporeal Technology
• Member, Florida Perfusion Society
• Secretary, Florida Perfusion Society 2010

14



C. TY WALKER, LP, CCP, CPBMT

Ty Walker has been a pioneer and vocal advocate for blood management for the last 20 years. 
Ty has shared his research and ideas with the perfusion community at countless meetings 
throughout his career in perfusion. Recently, Ty’s institution (St. Francis Hospital, Columbus, GA) 
has received a PHA Quality and Patient Safety Award and the ITC Award for Patient Safety & 
Quality, directly because of Ty’s involvement is spearheading a blood management program. Ty 
currently works for Perfusion.com, Inc. in the role of Blood Management Director. 

PROFESSIONAL AFFILIATIONS & ACHIEVEMENTS 

• St. Francis Quality and Safety Storyboard Award, 2011
• Blood Management, 1st Place, Georgia Hospital Association’s PHA Patient Safety Summit,

2011
• AmSECT Award of Excellence Nominee, 2010
• Institute for Healthcare Improvement (IHI) National Forum, 2010
• Malcolm Baldrige National Quality Award, Committee Mbr, Baptist Hospital, 2004
• International Board of Blood Management 2009/Present
• American Board of Cardiovascular Perfusion, 1976-Present
• AABB Assessor, 2004/2006
• CV Service Line, St. Francis, 2011-Present
• Blood Management, St. Francis, 2010-Present
• President of Florida Perfusion Society, 2005-2007

15



SUSAN J. ENGLERT, RN, CNOR, CPBMT, CCP, LP 

I received my BSN from St. Mary of the Plains School of Nursing located in Wichita, Kansas. Given 
the opportunity to scrub and circulate on the CVOR team, I quickly fell in love with the perfusion 
profession and enrolled in the St. Mary of the Plains School of Perfusion.  I continued working 
as a perfusionist for Via Christi Medical Center and SpecialtyCare. My 30 years of employment 
in the Wichita area came to an end when I transferred to Florida, with an opportunity of starting 
a brand new open heart program and employed by Perfusion.com.  In July 2013, I started a new 
adventure, my own company, Perfusion Services LLC. I now enjoy traveling as a perfusionist to 
hospitals throughout the United States! 

PROFESSIONAL AFFILIATIONS & ACHIEVEMENTS 

• AmSECT, Secretary 2014-2016
• AmSECT, President 2010-2012
• AmSECT Presidential Golden Gavel Award 2012
• Director International Board Blood Management 2010-2012
• AmSECT Foundation Board of Directors 2010-2012
• AmSECT Award of Excellence Nominee 2012, 2007, 2005
• AmSECT President’s Award 2010, 2006
• AmSECT Perfusionist of the Year 2008
• Baxter Perfusionist of the Year, Central Region 1999
• AmSECT Perfusionist of the Year Nominee 2005, 2004, 2003, 2002, 2001
• Past Kansas Practicing Perfusionist Society, KPPS, Secretary/Treasurer
• Past American Board of Cardiovascular Perfusion, ABCP, Oral Examiner
• President Association of Operating Room Nurses, AORN, #1701, 1985-1986

16



MARCO POLIZZI, RN, MHA, LHRN

I was born in Lucca, Italy and grew up between Florence, Italy & Brussels, Belgium. I spent my 
childhood living in Belgium and Italy, and often traveled from England to North Africa. I attended 
The Brussels State Technical School for Electrical Engineering, and lived in Belgium till the end 
of 1989.  

I received my Nursing Degree from Edison College, and my Master of Health Care Administration 
from National-Louis University, Chicago.  

I have more than 10 years of diverse leadership experience as a clinical/administrative manager, 
educator and perioperative nursing while promoting professional healthcare delivery, 
supported by progressive clinical coaching, and clinical/administrative staff development. 
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PETER M. ZUCK, CCP, RN, CPBMT

I was born and raised in St. Louis, Missouri and graduated with a BA from Washington University 
with a major in architectural design. I received my RN from Barnes Hospital, part of the 
Washington University Medical Center, where I worked in open heart surgery as a scrub and 
circulating nurse. 

I graduated from Texas Heart Institute in 1988 and received a BS from the University of Texas in 
perfusion technology. I’ve worked in Southwest Florida as a perfusionist ever since and am 
currently employed as the Chief Human Resource Officer for Perfusion.com, Inc. 

I’m a former executive board member of the Florida Perfusion Society and practice perfusion at 
HealthPark Medical Center and Naples Community Hospital. I’m a retired rugby player, 
advanced scuba diver, NRA instructor, and an avid golfer. 
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·  SAFETY  ·  BLOOD MANAGEMENT  ·  NEW TECHNOLOGY  · 

·  BIOLOGICS  ·  ECMO & VAD  ·  CYBER-SECURITY  · 

Wednesday, April 5th, 2017 
Moderator- Ty Walker, CCP, CPBMT 

0700-1500 Registration Open   

0700-2000 Exhibitor Setup in Royal & Sabal Ballrooms  

0800-0900 
 
 

LIVANOVA 
Breakfast Session in Queens Ballroom 
Connect/Goal Directed Perfusion 
 

Charles Yarnall, CCP, Chief Perfusionist, Abington Memorial 
Hospital, Jefferson Healthcare System, National Clinical 
Specialist for SpecialtyCare 
 

Clinical Experience with The Connect System.  
Fast implementation that allowed: 

 Improved Oxygen delivery with documentation 

 Meeting metabolic thresholds without giving blood 

 Clear documentation and efficacy of giving blood when needed 
 

0900-0905  Opening Remarks in Queens Ballroom 

0905–0945 
 

Anticoagulation & Bleeding in the ECMO Patient 
 

L. Keith Scott, MD, MSc, FCCM, Professor of Pediatrics, LSU 
Health 
 
Introduction 
Will present the latest thoughts on anticoagulation regimes in 
ECMO, new thoughts on anticoagulation in a non-endothelial 

environment and how best to manage when bleeding occurs in an ECMO 
dependent patient. Will also discuss monitoring of anticoagulation in the ECMO 
patient along with new thought on compliment activation and other 
inflammatory processes that affect anticoagulation. 
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0945-1025 
 

Measurement of Total Hemoglobin Reduces Red Cell Transfusion in 
Hospitalized Patients Undergoing Cardiac Surgery 
 

Gerard J Myers RT, CCP Emeritus, Eastern Perfusion 
International 
 
A retrospective study was conducted on major cardiac surgery 
patients using MedAssets data for January 2014 to June 2016 
discharges. Surgeries included coronary artery bypass graft 

(CABG) and valve replacement (VR). Patients receiving both procedures were 
evaluated separately. The patient population was sub-divided by measurement 
modality, total hemoglobin (tHb) and hematocrit (Hct) using detailed billing 
records and Current Procedural Terminology coding. Cost was calculated using 
hospital specific cost to charge ratios.  
 
Multivariable logistic regression was used to identify significant drivers of 
transfusions and resource utilization. The study population included 18,169 
cardiovascular surgery patients. Hct monitored patients accounted for 66% of 
the population and were more likely to have dual CABG and VR procedures 
(10.4% vs 8.9%, p=0.0069). After controlling for patient and hospital 
characteristics, as well as patient comorbidities, Hct monitored patients had 
significantly higher transfusion risk (OR=1.26, CI 1.15-1.38, p<0.0001), longer 
LOS (IRR=1.08, p<0.0001), and higher hospital costs (IRR = 1.15, p<0.0001) than 
tHb monitored patients.  
 
Short Bio  
Cardiovascular Perfusionist 1981-2010 - QEII Health Sciences/IWK 
Children’s Health Center 
Manager Cardiovascular Perfusion 2000-2010 – QEII Health Sciences/IWK 
Children’s Health Center 
Health Care Consultant – 2010-Present 
Authored:  40 peer reviewed papers and 4 books 

Presented >100 national and international meeting Abstracts 
 

1025-1040 FX Advance 
 

Benjamin Komorowski, Principal Clinical Specialist, Terumo 
Cardiovascular Group 
 
Biography 
I was a perfusionist for 20 year involved in pediatric and adult 
perfusion.  I've been with Terumo for 10 years this coming 
May.  
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1040-1120 
 

The Power of Information "Quality Anticoagulation Management” 
 
Colleen Gruenwald, PhD, MHSc, RN, CCP Emeritus, Global Heart 
Connection, Inc. 
 
Biography 
Colleen Gruenwald, PhD, MHSc, RN, CCP Emeritus 
Colleen currently holds the role of Senior Scientific Advisor with 
the Cardiovascular Clinical Research Unit in the Labatt Family 

Heart Centre at SickKids in Toronto. During Colleen's 25-year career at SickKids, 
she held the Director of Cardiovascular Perfusion/ECLS Programs and Project 
Director at the SickKids Research Institute. Colleen and the inter-professional 
team focused their research on exploring the complexities and interactions of 
hemostasis/thrombosis and anticoagulation management and monitoring in the 
infant patient undergoing cardiopulmonary bypass and extracorporeal 
circulation. Since her retirement three years ago, Colleen incorporated a 
consulting company, Global Heart Connection Inc. Her vision is to share her 
knowledge and skills with colleagues and programs where the need arises. 
 

1120-1200 A Fresh Look at Pump Blood: A Look at Four Different Autotransfusion Devices 
 

Ty Walker, CCP, CPBMT, Perfusion.Com, Inc. 
 
Introduction 
There are many pieces of the puzzle that contribute to a 
Blood Management Program. By using the patient as his or 
her own blood bank we can improve the quality of care and 
better outcomes.  

 Methods - Demonstrating the use of four different autotransfusion devices in 
sequestration. 
Results - Study results in retaining hgb, platelets, and platelet function intra-
operatively. 
 

1200-1305 AUTOTRANSFUSION & SEQUESTRATION WORKSHOP LUNCH  
sponsored by PERFUSION.COM 
Located in the Gardens Ballroom 
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1305-1345 Use of Simulation in Perfusion Practice 
 

Larry Petree, MS, Sr Marketing Manager, Cardiac Surgery, 
LivaNova 
 
Simulation has many applications in the practice of perfusion.   
Most perfusionists ran their first “case” with a bucket, pump, a 
minimal circuit and clamps.   This type of low fidelity simulation 

is still very effective for developing fundamental perfusion skills.   It can also be 
used in advanced applications for protocol development, skills assessment and 
re-creating events.    As technology has advanced, so has perfusion simulation.   
High fidelity perfusion simulation systems are now available that can add virtual 
blood gases, programmed application of clamps to replicated changes in 
vascular resistance and algorithm based physiologic feedback.  These allow 
simulation sessions to be more realistic, expanding the potential application of 
simulation in perfusion.  With these advances, dedicated simulation centers 
have been created which can duplicate entire operating rooms and surgical 
procedures including perfusion.   High fidelity systems are reasonably portable, 
allowing simulation training at clinical sites and meetings. 
 
The use of simulation in perfusion education and in clinical practice, both low 
and high fidelity, will certainly continue and expand.   AmSECT has formed a 
Perfusion Simulation Committee that is developing education programs.  As 
dedicated healthcare simulation centers include perfusion in their programs, 
applications for training and competency assessment will increase.       
 
As simulation has advanced, the use of simulation by practicing perfusionists 
varies by their access it and how it’s use is integrated into institutional programs.   
To assess this use, and perceptions of how simulation should fit into 
contemporary perfusion practice, a survey was created to gather response from 
practicing perfusionists and non-perfusionists supporting ECMO.   The survey 
was constructed in three sections:  perceptions of simulation, personal 
experience with simulation and options on future applications.   
 
This presentation will review the findings from the survey, review commercially 
available high fidelity simulation systems and consider the future of simulation 
in perfusion.    
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1345-1430 
 

Testing our Automatic Thoughts: A Key to Building Resiliency 
 

Sharon Powell, Powell Consulting Group, LLC  
 
Introduction 
Putting a Leash on Our Brain: A Key to Increasing Resiliency 
We have A LOT of thoughts each day. Researchers differ on 
exact numbers (12,000 to 80,000 approx.) but agree we 
experience more negative than positive ones. Some are 

automatic thoughts. They can come on us quickly, catching us unaware, and can 
have a huge impact on the next steps we take. Let’s learn to recognize our 
common negative thought patterns and use the knowledge to increase our 
resiliency. 
 
Conflict of interest disclosure 
As requested in previous years - no part of my presentation can be recorded or 
duplicated. It includes copyrighted material 
 

1430-1515 Fight or Flight:  A Pilot's Mission Mindset & Story of Survival 
 
Cathy Lewan, CEO, Chief Pilot, Skyqueen Aerial 
Photography, LLC 
 
Cathy is CEO and chief pilot of SkyQueen Aerial Photography, 
one of the southeast’s leading providers of custom aerial 
photography for commercial, government and private industry. 
A third-generation pilot, Lewan was penned the nickname 

“SkyQueen” by the aviation community for her unique mastery of skill sets, and 
discipline adapting to high-risk challenges in complex airspace. Lewan takes 
photos from several high and low-wing single-engine aircraft, providing her with 
the maneuverability and speed needed to capture her trademark photo angles.  
 
When she’s not up in the blue skies, Lewan can usually be found in one of the 
local schools sharing her passion for aviation and desire to improve lower-level 
education. For the past 21 years, she’s been a Speaker, Volunteer and Mentor in 
Georgia’s school system, applying her aviation experiences and knowledge to 
science, math and history grade-level curriculum. In 2001, Lewan founded 
“Georgia Aviation Day” for primary, middle and high school students. This annual 
event was named ‘Georgia’s largest outdoor field trip and aviation education 
opportunity” in 2008 by Morgan County Educators. Held at the Madison, GA 
Airport (52A), pilots from across the state fly in to demonstrate their skills and 
knowledge, and share their love of aviation with hundreds of students and 
educators. 
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Lewan is also an active member in her community, and was recipient of the 
Morgan County Volunteer of the Year Award. She and her family live on 55 
acres with an 1800’ private, grass airstrip.  
 
Registered with the FAA as Dream Team Airpark, they’re always eager to 
welcome pilots who want to fly in and swim, fish, hunt & play. 
 
Conflict of interest disclosure: 
Presentation may NOT be recorded or re-produced in whole or part, as 
required by the Federal Aviation Administration (FAA), and United States 
Government Air Traffic Controllers Association. Both government entities 
strictly prohibit the release of any part of presentation. Presenter retains full 
rights of presentation. 
 
Introduction:  
I look forward to providing what I think will be an extremely unique and 
relevant perspective on “mission mindset” and critical thinking skills required 
in a life/death emergencies. The audience will be my co-pilots, and come along 
on a wild ride to re-LIVE a heart-stopping, unprecedented, 50-minute 
emergency landing at Atlanta’s Hartsfield International Airport.  
 
The perfusionists will have an inside view of the emergency, and will be 
privileged to the FAA’s audio and video radar transcript. Despite numerous 
failures and breakdowns, this award-winning and historical event will reveal 
why the air traffic controllers at the world’s busiest airport are the best, and 
how the controllers worked with a pilot to achieve success and accolades in an 
unforeseen emergency. The presentation will focus on the impact of “The 
Human Factor”, and critical need for “mission mindset” in high-risk professions 
with life/death outcome.  
 
Main topic areas include: 
PLANNING FOR EMERGENCIES: Pilot and Air Traffic Controller background 
training and knowledge, and Hartsfield’s implementation of new plan 
TEAMWORK: Teamwork between air traffic controllers and pilot, and how 
Hartsfield built new teams throughout the organization during the crisis 
COMMUNICATIONS: Overcoming breakdowns, misunderstandings, and 
language barriers 
EQUIPMENT FAILURES: Overcoming lack of knowledge and overcoming known 
holes in the system; 
PROFICIENCY: True preparedness and skill sets required in unprecedented 
emergencies 
CHECKLISTS: Consequences of following/not following procedures/checklists 
PRE-CONCEIVED MINDSETS: What we thought isn't always what it is 
SEQUENTIAL DECISION-MAKING: Ever-changing roadblocks causing constant 
re-evaluation 
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ENVIRONMENTAL AND PERFORMANCE DEMANDS: Workload demands while 
handling crisis and effect on big picture/little picture 
LAUNCH AUTHORITY: Changing roles of decision-maker and impact 
RISK ASSESSMENT: Evaluating risks with catastrophic potential 
GOOD/BAD DECISION-MAKING: The best decisions aren't always the right 
decisions 
THE "AH HA" MOMENTS: Mission Accomplished, but not finished 
DEBRIEF WITH FAA: What we didn’t know and what we learned. The Big Take-
Aways 
for all who work in a high-risk environment with life/death outcomes 
THE BIG AWARDS: Review of Hartsfield’s awards and my REWARDS 
 

1515-1600 Blood Management Today. Cardiovascular Applications with TEG®6s 
 
Mike Miller, BS Cell & Molecular Biology, Manager, 
Hemostasis Clinical Resources 
 
Thrombelastography (TEG) measured by the TEG5000 
Hemostasis Analyzer is an established but the labor-intensive 
method for assessing global hemostasis. The first true point-

of-care TEG, the TEG6s system, uses resonance-frequency viscoelasticity 
measurements and a disposable multi-channel microfluidic cartridge to assess 
hemostasis and response to antiplatelet therapy.  TEG® analysis provides a 
functional assessment of a patient’s hemostasis system that is explained by the 
cell-based model of hemostasis. Unlike conventional coagulation tests that only 
measure components of hemostasis, TEG provides a more complete picture of 
the output of the system—the patient’s ability at that point in time to generate 
a clot of appropriate rate, strength and stability. It measures and plots in real 
time the strength of clot formation over time. 
 

1600-1700 HAEMONETICS TEG 6 WORKSHOP in Gardens Ballroom 
Featuring hors d’oeuvres, select wine & beer 
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Thursday, April 6th, 2017 
Moderator- Susan Englert, RN, CCP, LP, CPBMT 

0700-1500 Registration Open 

0800-0900 TERUMO  
Breakfast Session in Queens Ballroom 
Simply Brilliant, Brilliantly Simple, The Fresenius-Kabi CATSmart 
Autotransfusion System  

 
Benjamin Komorowski, Principal Clinical Specialist, Terumo 
Cardiovascular Group 
 
The Fresenius Kabi CATSmart Continuous Autotransfusion 
System was recently introduced in the US market. Exclusively 
distributed by Terumo Cardiovascular Group, the CATSmart 

adds features and benefits to the time-tested proprietary continuous-flow 
technology improving its flexibility and ease of use. New features include auto-
start functionality, simplified wash programs, ultrasonic sensor technology for 
monitoring and displaying incoming and outgoing hematocrit levels, and a new 
touchscreen interface. These features along with ergonomic improvements will 
be reviewed.  CATSmart is a brilliant blend of what has made the Fresenius Kabi 
CATS line of continuous processing systems unique in the world of 
Autotransfusion: > 99% elimination of non-emulsified fats without sacrificing 
final hematocrit levels in a much more user friendly and modern package.  
  

0900-0905  Opening Remarks in Queens Ballroom 

0905-0945 New Generation Rapid Deployment Aortic Heart Valves, Initial Experience in a 
Community Heart Surgery Program 

 
Paul Robison, MD, Cape Girardeau Medical Center 
 
Surgical aortic valve replacement (SAVR) has been the gold 
standard treatment of aortic valvar stenosis and insufficiency for 
more than 50 years.  Recently transcatheter aortic valve (TAVR) 
technology has provided new therapeutic options for previously 

inoperable aortic valve stenosis patients.  TAVR devices, while excellent, are not 
without complications, long term device durability and embolic strokes chief 
among those. To remain relevant and competitive as a treatment option for 
older and higher risk patients, high quality, less invasive and more durable SVR 
operations must be developed. New “sutureless” heart valves have become 
available in the United States, which both simplify the aortic valve insertion 
procedure, and significantly improve postoperative transprothesis pressure 
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gradients, especially in patients with small aortic root. By eliminating multiple 
sutures, the simplified insertion technique saves time on CPB, a significant risk 
of SVR, and potentially expands the patient population that would benefit from 
SVR.  The current review looks at 2 new valves, the Percival and Intuity valve, 
introduced this year into a community hospital practice.  Benefits and 
complications of these new implants are reviewed. 
 

0945-1025 
 

Pumpless CO2 Removal & ECO2R 
 

L. Keith Scott, MD, MSc, FCCM, Professor of Pediatrics, LSU 
Health 
 
Introduction 
Respiratory failure can present as a pure hypercapnic failure 
that may be refractory to safe ventilator modalities. Will 

present experience with a pumpless system using arteriovenous cannulation 
and with ECO2R. 
Method 
Will present a series of case report using extracorporeal CO2 removal as the 
primary objective. 
Results 
Will discuss the pathologies that ECO2R modality is used and discuss 
limitations. 
Conclusion 
Extracorporeal CO2 removal can be easily performed, require less invasive 
access and can be initiated easily. 
 

1025-1040 
 

Elimination of Gaseous Microemboli from Cardiopulmonary Bypass using 
Hypobaric Oxygenation 
 

Keith Gipson, MD, Integrated Anesthesia Associates, LLC, 
Hartford Hospital 
 
Numerous gaseous microemboli (GME) are delivered 
into the arterial circulation during cardiopulmonary 
bypass (CPB). These emboli damage end organs 

through multiple mechanisms that are thought to contribute to 
neurocognitive deficits after cardiac surgery. 
Hypobaric oxygenation produced dose-dependent reductions of 
Doppler signals produced by bolus and continuous GME loads in vitro. 
Analysis of brain tissue suggested decreased microvascular injury under 
hypobaric conditions. Conclusions. Hypobaric oxygenation is an 
effective, low-cost, common sense approach that capitalizes on the 
simple physical makeup of GME to achieve their near total elimination 
during CPB.  
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1040-1120 
 

Myocardial Protection: The Emperor’s New Clothes Revealed 
 
Alfred H. Stammers, MSC, CCP, PBMT, SpecialtyCare 
 
During cardiac surgery myocardial protection is performed 
using diverse cardioplegic (CP) solutions with various 
chemical constituents with and without the presence of 
blood. New CP formulations (histidine-tryptophan-

ketoglutarate (HTK) and del Nido (DN)) have been formulated to extend ischemic 
intervals, but utilize high-volume, crystalloid base solutions in opposition to 
traditional sanguineous compositions (blood to crystalloid ratio (4:1) and 
microplegia (MP). The present study evaluated four commonly utilized CP 
solutions and their effect on hemodilution during cardiopulmonary bypass 
(CPB).   
 
Records from 16,117 adult patients undergoing cardiac surgery with CPB 
between February 2016 and January 2017 from 170 institutions were reviewed. 
All data were collected prospectively as part of a quality improvement initiative 
and stored in the SpecialtyCare Operative Procedural rEgistry (SCOPE). Patients 
were classified into one of four groups according to CP types: 4:1, MP, DN and 
HTK. Group differences were tested using chi-squared tests for categorical 
variables, Welch’s ANOVA for normally distributed continuous variables and 
Kruskal-Wallis rank sum test for heavily-skewed continuous variables. The 
primary endpoint was intraoperative transfusion of allogenic red blood cells 
(RBC), with a secondary endpoint of intraoperative hematocrit change. 
 
Among all patients, 8,350 (51.8%) received 4:1, 4,053 (25.1%) MP, 3,344 (20.7%) 
DN and 370 (2.3%) HTK. A total of 3,123 (19.4%) patients received at least one 
intraoperative RBC transfusion. Both 4:1 and MP were more likely to be utilized 
in patients undergoing coronary revascularization surgery, while DN and HTK 
were seen more often in patients undergoing valve surgery (p<0.001). Cross 
clamp times were longest in the HTK group (median, [IQR]) 82.0 [64.0, 100.0] 
and shortest in patients receiving DN CP, 66.0 [48.0, 90.0], p<0.001. The highest 
volume of crystalloid CP solution was seen in the HTK group 2,000.0, [1,754.0, 
2,200.0] while MP had the lowest 50.0 [40.0, 70.0], p<0.001. Ultrafiltration usage 
was as follows: HTK - 84.9%. DN - 83.7%, MP - 40.1% and 4:1 - 34.0%, p<0.001. 
There were no differences amongst groups in nadir CPB hematocrit. Transfusion 
rates for RBC were highest in the MP (21.1%) and 4:1 (19.6%) groups p<0.001, 
who also displayed the greatest drops in hematocrit from post-heparin to 
intraoperative nadir; -8.5%+4.2 and -8.6+3.9, p<0.001 respectively. 
 
During cardiac surgery the administration of different CP formulations results in 
varying degrees of hemodilution related to the volume of crystalloid solution. 
The use of ultrafiltration effectively concentrated CPB fluid so that no 
differences in nadir CPB or nadir intraoperative hematocrit were observed. 
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1120-1200 Case Report: Use of a Pumpless Extracorporeal Support Circuit 
 

Paul Shuttleworth, CCP, BSN, MBA, Chief Perfusionist at 
Lucile Packard Children’s Hospital & Pacific Life Lines, Inc.  

 
Biography 
Paul Shuttleworth is a Clinical Perfusionist that has enjoyed this 
profession for his entire career of 36 years. He began as and ER 
and ICU Registered Nurse. Due to a job change to a Cardiac ICU 

and a visit to the operating room to observe his first cardiac surgery, he was 
introduced to the world of perfusion. Within a year, he was accepted to the 
Tucson Heart Institution School of Perfusion. In the past 36 years, he has worked 
in several programs, adult and pediatric, in community hospital settings as well 
as large medical centers and worked a short period in the Netherlands at the 
Medisch Centrum de Klokkenberg. Most of his career has been spent in Northern 
California as a Principal/Chief Perfusionist at Pacific Life Lines, Inc. Paul has been 
the Chief Perfusionist for Lucile Packard Children’s Hospital and Stanford 
Hospital and Clinics Perfusion Department for the last 14 years. 
 
Introduction 
Pediatric patients with end-stage respiratory failure supported on ECMO as a 
bridge to lung transplant have high morbidity/mortality. Presented is a case 
report of a pediatric patient supported on pumpless extracorporeal lung assist 
for 9 days until a successful organ match was found and patient underwent 
combined   heart-lung-transplantation. 
 
Case Report 
The patient presented with severe idiopathic pulmonary hypertension and right 
heart failure. As a result, the RV was massively dilated along with tricuspid 
regurgitation. The right heart failure had led to acute kidney injury and 
abdominal distension from ascites. Patient was placed on membrane 
oxygenator support (Quadrox D – Maquet) by placement of a Pulmonary Artery 
to Left Atrial shunt as a bridge to transplant. Post op care of a patient with 
suprasystemic pulmonary hypertension and respiratory failure is demanding. 
The addition of an extracorporeal circuit increase the challenges. Anticipation of 
possible problems that might arise while on extracorporeal support is required.  
Treatment plans and actions to address these challenges are required to ensure 
success. The care of a patient during this course of treatment requires 
preparation and planning by the perfusion team. Presented are the perfusion 
related techniques to provide a safe period of extracorporeal support. 
 
Discussion 
The pumpless extracorporeal circuit provided the required support of this child 
for 9 days.  
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Although there was the need for oxygenator change out and considerable 
attention to the extracorporeal circuit, the patient was successfully bridged to 
transplantation. 
 
Conclusion 
Pumpless extracorporeal lung assist is a possible treatment modality for 
respiratory support and may provide a successful bridge to transplantation. 
 

1200-1300 PERFUSION.COM 
Lunch with Exhibitors  
Exhibitor Ballroom  
 

1300-1330 
 

Blood Conservation Management 3rd World Edition: How to Conserve 
Blood on a Budget  
 

Jose-Marri Bacus, RMT, CCP, University of Santo Tomas 
Hospital - Espana, Manila, Philippines 
 
There are a lot of Blood Conservation Techniques. Most of them 
employ the use of expensive Blood salvaging machines and 
equally costly disposables. In a Third world country like the 

Philippines, modern equipment and disposables aren't always available in every 
cardiac institution. Thus, the author devised ways to maximize available OR 
equipment, improvise and maximize materials to attain a successful blood 
conservation plan even without the need of expensive modern blood 
conservation equipment. This presentation explores the different blood 
conservation techniques and considerations employed in our perfusion practice 
that includes both macro and micro blood conservation management in 
Cardiopulmonary Bypass. 
 

1330-1400 Understanding the Unexplained “A” Team Approach 
 

Stephen Morrison, CCP, CPC, BScN, Capital District Health 
Authority, Halifax Nova Scotia, Canada 
 
Introduction 
65-year-old male admitted September 2016 with a dx of NSTEMI 
for CABG x 3.  Past medical history: dyslipidemia, Htn, Hiatal 

hernia repair, previous MI with PCI 2004.  RCA was stented.  Stent is heavily 
calcified but patent.  History of smoking but quit 4 months ago.  September 1st 
2016 presented to or for CABG by 2-3.  This procedure was complicated with 
significant myocardial distension.  Post-op failure to wean from bypass, bi-
ventricular failure with significant edema and a scrotal rupture.  Post-op 
pseudomonas, bacteremia, atrial fibrillation. Patient required ECMO post op 
from Sept 3-8th.  On September 5th  significant clot noted in the oxygenator which 
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had to be changed. Eventually the patient was discharged to outside hospital 
trached with 35% with trach mask. 
 
Case Report 
Pt admitted for dx of CAD, critical 3 vessel disease.  Presented to OR September 
3rd 2016.   Pt was induced, intubated, prepped and draped in the usual manner.  
Patient heparinized and a 22 EOPA cannula inserted in ascending aorta.  A 32/40 
2 stage cannula was inserted into the RA.  Bypass was initiated and full flow was 
achieved.  The heart was raised to explore target vessels.  The heart was 
lowered, venous return was compromised.  Flows could be maintained at 50% 
only.  The heart rapidly became distended.  An LV vent was attempted but was 
taking too long. 
The decision was made to cool, cross clamp was applied and an aortotomy 
performed.  The heart rapidly decompressed.  Coronary ostial cannulas inserted 
and Cardio Plegia was delivered.  High pressures noted with flow of only 12-13 
ml/min.  However, the heart rapidly arrested.  The RCA was grafted and 
continuous cardioplegia delivered,  the pressures remained high with low flows.  
The procedure was completed with a total of 2 grafts.  Post bypass it was decided 
to re-perfuse for 40 minutes following clamp removal.  The chest was closed and 
the patient decompensated.  An IABP was inserted into the right groin and the 
chest was left open, silicone sheeting was used over the sternum. 
The patient was transferred to CVICU, later brought back for tamponade.  On 
the 3rd of September  LV and RV dysfunction worsened. The patient went to OR 
for ECMO insertion.   It was decided by surgery to use no anti-coagulation.  On 
September the 5th the Quadrox-D oxygenator  shown to have +++ clot.  A 
decision was made to change out the oxygenator.  On September 6TH while 
turning the patient i the scrotum was very edematous, and with movement 
ruptured.  Plastics surgery and Urology were notified and the scrotum was left 
open with dressing changes BID.  Patient continued to improve and was weaned 
from ECMO on September 8th.  Weaning from the ventilator was difficult, 
eventually he was trached and discharged to home hospital with trach mask. 
 
Discussion 
This was a very complex case with many questions left unanswered.  After 
initiating bypass venous return was compromised.  An attempt to reposition the 
venous cannula was made, pushing the cannula further down.  Vac assist had to 
be used to maintain flow.  Cardioplegia delivery was very difficult with low flows 
and high pressures.  Questioning adequate myocardial protection.  The heart 
was very distended and required immediate aortotomy to decompress.  Flows 
down the graft was slightly better but still high pressures.  Heparin was not used 
and the oxygenator clotted.  The patient was very edematous and the scrotum 
ruptured as a result of scrotal edema.  The patient became ventilator dependent 
and required a longer period of intubation leading to bacteremia.   
 
Conclusion 
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Many questions remain with this case.  Was the cannula in the right position, 
should heparin have been initiated, was the myocardium adequately protected.  
I would like to take this opportunity for people to offer input and professional 
opinions to avoid these complications in the future. 
 

1400-1430 
 

Low-Flow Extracorporeal Carbon Dioxide Removal to Facilitate Lung-
Protective Mechanical Ventilation in Acute Respiratory Distress Syndrome: A 
Case-Report 

 
Kirti Patel, MPS, MPH, CCP, LP, CPBMT, Director-Cardiovascular 
Perfusion Program, UTHealth McGovern Medical School & 
Memorial Hermann Center for Advanced Heart Failure  
 
Abstract 
Extracorporeal carbon dioxide removal (ECCO2R) permits 
reductions in alveolar ventilation requirements that the lungs 

would otherwise have to provide. This concept was applied to a case of 
hypercapnia refractory to high-level invasive mechanical ventilator support. 
 
Case presentation: We present a case of an 18-year-old man who developed 
post-pneumonectomy acute respiratory distress syndrome (ARDS) after 
resection of a mediastinal germ cell tumor involving the left lung hilum. 
Hypercapnia and hypoxemia persisted despite ventilator support even at 
traumatic levels. ECCO2R using a miniaturized system was instituted and 
provided effective CO2 (carbon dioxide) elimination. This facilitated 
establishment of lung-protective ventilator settings and lung function recovery. 
 
Conclusions: Extracorporeal lung support increasingly is being applied to treat 
ARDS. However, conventional extracorporeal membrane oxygenation (ECMO) 
generally involves using large cannulae capable of carrying high flow rates. A 
subset of patients with ARDS has mixed hypercapnia and hypoxemia despite 
high-level ventilator support. In the absence of profound hypoxemia, ECCO2R 
may be used to reduce ventilator support requirements to lung-protective 
levels, while avoiding risks associated with conventional ECMO. 
 
Biography:  Kirti has been in active practice in this profession for over 18 years 
and have been involved in perfusion education in some form for just as long. 
Currently Kirti is the Program Director for UTHealth Cardiovascular Perfusion 
Program.  
 
Kirti was born and spent the first 12 years of his life in Luanshya, Zambia. He 
moved to Texas in the early 80s and has been residing in Texas, with an 
exception of 1 year. He received his undergraduate education from University of 
Texas in Medical Technology. He continued onward to graduate school with 
focus in public health and disease control. He received his Masters degree in 
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Public Health from University of Texas. He immediately continued working on 
his Doctorate degree. He soon learned of the perfusion profession from a lab 
colleague that sparked his interest. He completed his perfusion training in 1999 
at Texas Heart Institute and immediately after obtained a position as an 
instructor at the same institution. Since then, Kirti has practiced in other 
institutions such as Medical University of South Carolina, Memorial Hermann 
Baptist Hospital in Beaumont, Texas, and Memorial Hermann Hospital in 
Houston. Kirti has also furthered his perfusion education and completed a 
Master’s program in Perfusion Sciences from the University of Nebraska. In 
addition to his current role as Program Director, Kirti is also an active clinician at 
The Center for Advanced Heart Failure Perfusion Department since July 2012. 
Kirti is very active member in American Society of ExtraCorporeal Technology 
and has had many leadership roles with the organization such as but not limited 
to, Editor of bi-monthly publication (AmSECT Today), Chairman of Achievement 
Recognition Committee, and Strategic Planning Committee. Kirti has received 
multiple “President’s Award” for his dedication for leadership and commitment. 
He has also been nominated for 2 of the 3 most prestigious awards given by the 
organization (Clinical Excellence Award and Perfusionist of the Year).  
 
Recently, Kirti was awarded the Perfusionist of the Year Award for 2013. Over 
the last 15 years, Kirti has published many papers, including co-authoring a case-
report with world renowned Dr. Denton A. Cooley. Kirti has also provided 
perfusion presentations worldwide. Kirti was recently appointed by the Texas 
Medical Board (TMB) as a Committee Member and Chair of the Perfusionist 
Licensure Advisory Committee. The regulatory authority over perfusionist 
licensure in the State of Texas was recently transferred from the Texas 
Department of State Health Services to the TMB. Kirti will assist to advance the 
Board’s mission to establish the newly formed committee and maintain the 
standards of excellence for Perfusionist to ensure the highest level of quality 
care for citizens of Texas. 
 
Kirti’s commitment to the perfusion profession and the future of perfusion 
education is unquestionable. Kirti is married to Rita and have 3 children, ages 
16, 12 and 6. He enjoys spending his free time with his family and especially loves 
to travel. 
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1430-1500 
 

SHOCK II Response. So What or Now What? State of Science 
 

Kacey Dee, RN, BSN, Senior Clinical Support Specialist, 
Teleflex/Arrow 
 
Kacey Dee has been a cardiac nurse for 16 years and began 
her career at The Cleveland Clinic in the CTICU. During her 
tenure, she was part of the organ procurement team and 
continues to have a strong love of that patient population. 

She has been in her current role with Teleflex for over 8 years and although 
missing bedside patient care at times, Kacey knows time spent with the 
professionals in her accounts has a broader impact on many more patients.  
 

1500-1530 Cyber Security in Today’s Healthcare Workplace  
 

Marco Polizzi, RN, BS, MHA, LHRM, Perfusion.Com, Inc. 
 
A growing risk for healthcare providers, insurers, and business 
associates, Data breaches are becoming more prevalent and 
costly. Despite New technologies present, amount and 
transmission of data is increasing at unprecedented rates! 

Health care providers typically do not use the same high levels of security 
technology as companies in other industries; therefore, healthcare industry 
remains a huge target. 
 

1730-1830 
 

CARDIAC ASSIST WORKSHOP in Gardens Ballroom 
Featuring hors d’oeuvres, select wine & beer sponsored by ABIOMED 
 

1830-2100 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

SANIBEL SOIRÉE EXHIBITOR’S WELCOME RECEPTION 
Featuring dinner & several carving stations, select wine & beer  
Light & fun entertainment.  Sponsored by PERFUSION.COM 
Located in the Exhibitor Ballroom 

34



Friday, April 7th, 2017 
Moderator- Ty Walker, CCP, CPBMT 

0700-1200 Registration Open 

0800-0900 MEDTRONIC INCORPORATED 
Breakfast Session in Queens Ballroom 
Human Factors Engineering in Cardiovascular Product Development 
 

David Addy, PhD, Medtronic, Inc.  
 
This presentation will present a brief history of human factors 
and provide examples of how the discipline has been applied to 
the product development process for Medtronic.  Multiple 
examples will be provided that expand on the value of 

understanding the end user and applying that knowledge to optimize medical 
device design. 
  
Biography 
Dave has Bachelor’s degrees in Business Finance and Psychology and a Ph.D. in 
Human Factors Psychology from the University of South Dakota. His expertise is 
in human factors engineering and sensation, perception and cognition 
(information processing). He works as a Principal Human Factors Scientist in 
Research & Development within the Medtronic Cardiac and Vascular Group's 
Coronary, Structural Heart and Extracorporeal Therapies business divisions. His 
primary focus is next generation perfusion systems; he worked for several years 
on Medtronic’s current line of transcatheter heart valve and implantable device 
products. 
 
Prior to Medtronic, Dave worked in the aerospace, computing, consulting and 
with other medical device companies. 

0900-0905  Opening Remarks in Queens Ballroom 

0905-0945 Advances & Limitations of Catheter-Based Valve Procedures 
 
Basel Ramlawi, MD, MMSc, FACS, FACC, Valley Health System 
 
Abstract 
Transcatheter valve procedures have been increasingly 
common practice to benefit high risk and elderly patients. In a 
short period, there has been significant improvements in 

technology and technical procedural aspects. Current studies are addressing use 
of catheter-based valve repair and replacement procedures in all comer and low-
risk patients.  Despite the major advantages of these procedures, there remain 
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limitations that need to be overcome. This presentational address benefits, 
disadvantages and current imitations of TAVR/TMVR in comparison to 
traditional and mentally invasive valve surgery.  
 

0945-1040 
 

Keynote Address - Pumping Iron: Or How Hemoglobin Can Kill You 
 
Bruce D. Spiess, MD, FAHA, Professor & Associate Chair (for 
research), Department of Anesthesiology, University of Florida 
Gainesville, FL 
 
Iron is a key metal for many protein processes of the body. The 
body has 3-5 gm of iron in total. Plasma has very little 3-5mg/kg 
held as bound iron. Hemoglobin accounts for 65-80%, myoglobin 

5-15%, transferrin 0.1-0.5% of the iron. Free iron is simply not tolerated or is 
found in only catastrophic pathophysiologic events.  We are all familiar with 
ferrous (reduced) and ferric (oxidized) iron in its oxygen carrying capacity of 
hemoglobin. It is actually that movement of electrons in the ferrous and ferric 
iron that is why it is so useful to metabolic functions on Earth. The reversible 
oxidation reduction reaction (Φ FE 2+ /FE 3+ =+772mV). It can occur in the body 
both as inorganic oxides and salts as well as in iron containing proteins, low 
molecular weight organic complexes and other forms. Trivalent iron is more 
stable in protein bound forms than is divalent (reduced) iron.  Iron is necessary 
for energy production through the Krebs (carboxylic acid) cycle. It is present a 
huge number of enzymes, is used in cell signaling and almost every cell is either 
helped or injured by the presence of iron. 
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 Yet the body carefully regulates iron and it is tremendously conserved.  The 
body has limited abilities to absorb iron and it maintains a highly structured 
savaging system to not loose iron or allow it to be excreted.  To say the total 
story of iron in higher biologic systems is complex is not only a true statement 
but a very overly simplified one. 

 
As is true of most things to little causes disease as does too much. The body 
carefully regulates iron metabolism, availability and recycling. Modern medicine 
challenges the body’s ability to handle iron through our use of transfusion,  as 
well as in many of our anti-biotics, gut absorption changing therapies as well as 
when we draw blood (removing iron) for iatrogenic testing of blood and plasma.  
This lecture will review and educate about some of the key aspects of iron 
metabolism.  It will highlight what is known and widely discussed regarding iron 
deficiency and anemia. It will also note for the audience a good deal of research 
now accumulating on iron overload form chronic repetitive transfusions.  In the 
end this lecture will lay out an exciting hypothesis: Acute free iron in the face of 
oxidative stress and disease, by transfusion or red cell destruction, further leads 
to oxidative stresses that may contribute to shock, vasoplegia, renal failure and 
perhaps TRALI.  Data for this is not complete but there is significant and 
mounting data regarding associations between transfusion utilization, amounts 
transfused and acute kidney injury. Likewise there is a significant and gathering 
literature that hepicidn might be protective of AKI as well that free iron is toxic 
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to the endothelial cells of the kidney.  As well companies are now beginning to 
explore pre-clinical and early clinical trials of hepicidn. It therefore stands to 
reason that in some severely ill patients with decreased reserve abilities to bind 
and process free iron that when transfusions or erythrocyte break down 
(hemolytic events or during certain surgeries –cardiopulmonary bypass) the free 
iron further primes the inflamasome and leads to endothelial cell dysfunction 
(AKI). Iron plays key roles in diabetes, oxidative stress and insulin resistance.  
 
Iron is brought into the body from food intake (daily requirement 20-25 mg).  
Only a very small proportion of ingested iron is absorbed and the type of diet 
largely accounts for the available iron presented to the small intestine.  Heme 
iron is the best for the gut to absorb and of course that is present in animal 
tissues eaten. Non-heme iron is largely plant based and it is more readily bound 
to other plant based phytates, oxalates, tannins and phosphates as well as drugs 
ingested that bind and clear iron out of our guts. Specific proteins in the gut 
cause transmembrane transfer of iron. Specifically Heme carrier Protein 
1/Proton-coupled Folate Transporter (HCP1/PCFT) cause heme translocation 
across the plasmalemma and once inside the gut heme oxygenase enzyme 
catalyzes the heme breakdown within the gut cells. It is immediately transferred 
into the cytosol and gathered by ferritin where it can then be exported in the 
portal vein blood for storage in the liver.  Non-heme iron enters the gut cells by 
being oxidized inside the gut lumen to its divalent state. Of interest ascorbic 
acid- vitamin C interacts with trivalent iron bringing it to divalent iron.  Another 
enzyme- divalent metal transported 1- (DMT-1) moves iron, zinc, manganese, 
copper, cobalt, cadmium, Nickle and lead across the gut membrane as well as 
iron. Essentially any metal with two electrons gets absorbed by this mechanism.  
Ascorbate is transported across the gut cell membranes and in the cytosol it can 
scavenge any metal that has three electrons. Humans need daily intake of 
vitamin C for this but rodents, swine and many other animals have inside their 
own guts the ability to make ascorbate. The divalent iron is then used for iron 
containing heme proteins, other proteins or it is captured immediately by 
ferritin. One ferritin molecule can house 1000 iron atoms.  
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In plasma iron is bound to apotransferrin. But it must be presented to that 
protein as trivalent iron and cerruloplasmin – an either copper containing 
protein made in the liver oxidizes the divalent to trivalent iron. Transferrin reacts 
with receptors on various cell lines including erythroid, lymphoid, muscle, nerve 
cells hepatocytes and macrophages. Hepatocytes can absorb iron other than 
what is present by transferrin but that is the major way it gets into hepatocytes.  
70-80% of iron once in the cells is held on ferritin until it is made into heme and 
non-heme iron proteins. Most of the iron brought to the liver is scavenged from 
heme breakdown. Old or damaged erythrocytes are processed in the liver and 
spleen by tissue macrophages.  Inside these macrophages proteolysis of 
hemoglobin is handled by lysosomal enzymes largely heme oxygenase 1. Heme 
oxygenase releases divalent iron for ferritin recapture as well as protophyrin. Of 
interest as hemoglobin is metabolized it releases carbon monoxide. That carbon 
monoxide seems to work as a gas-o-transmitter to protect cells against 
apoptosis.  New work is being done to look at local tissue production of CO which 
might in some situations with rapid destruction of heme be one of the potent 
mechanisms wherein heme is toxic. Carbon monoxide is a powerful oxidizer as 
a free radical. It of course binds to the heme moiety of hemoglobin occupying 
that but it also binds to myoglobin and cytochrome oxidase. CO also is a potent 
destroyer of lipids leading to lipid peroxidation, cell dysfunction, swelling and 
death. When hematomas arise perhaps this is one of the mechanisms for 
inflammatory reactivity. People are investigating this in brain hematomas. 
 
Hepicidn is a hormone secreted by the liver that regulates iron metabolism.  
Essentially it is a negative regulator of iron movement into plasma.  When 
hepicidn is present it binds to ferroportin in the duodenum, macrophages or 
placenta inhibiting the importation of iron. Hepicidn expression is regulated by 
cytokines. Plasma iron and perhaps hypoxia. If there is too much hepicidn then 
anemia of chronic disease is caused while very low hepicidn is associated with 
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hemochromatosis. Loss of iron comes from menstruation, bleeding, pregnancy 
(increased erythroid development and growth of the fetus with its demands for 
red cell production). Exfoliation of cells form the GI track as well as form skin 
creates an obligatory loss of iron as well. 

 
 
Catalytic iron- that not bound to transferrin, apoferritin or ferritin is available for 
oxidative reactions. Oxidative stress kills cells. Iron is tightly linked to apoptosis 
and cell death. Recent work has linked iron to cell death through processes of 
apoptosis and a separate one known as ferroptosis. Every cell has receptors that 
exist in isoforms on their cell surface. These FAS receptors have zinc as a binding 
cation that they use to trigger mRNA to keep the cells form programmed cell 
death. But when free iron is present the iron competes with zinc and the 
transmembrane receptors dysfunction enhancing an expression of the pro-
apoptotic set of proteins. In difference- ferroptosis is an iron dependent 
oxidative destruction of cell and mitochondrial membranes. The free iron works 
in conjunction with (of interest) heme containing NADPH oxidase.  When this is 
likely to occur it can be inhibited by iron binding chelating agents.  
Ischemia/reperfusion injury causes oxidative stress. When excess iron is present 
the severity of that oxidative stress, lipid peroxidation is worsened.  Ferroptosis 
has been described in kidney and heart reperfusion injury. Signaling pathways 
that affect how the body handles iron have been implicated in diabetes and in 
cancer cells. Heat shock proteins change the flow of iron and some recent work 
in cancer is focusing upon how one might be able to induce ferroptosis in cancer 
cells.  The effects and movements of iron ions have such far reaching 
consequences. Iron present in skin cells is interactive with ultraviolet radiation 
and is implicated not only in wrinkle generation but in generation of skin cancers. 
 
In 121 critically ill patients catalytic free iron was measured on entry to ICUs and 
at day 4 at a Harvard hospital. They had as a primary endpoint AKI and secondary 
end point of 30 day mortality.   ICU day 1 catalytic iron was associated with the 
number of transfusions prior to entering the ICU (P<0.001) as well as plasma free 
iron (P<0.001. furthermore catalytic iron on day was associated with mortality 
as well as AKI requiring dialysis.  This stood up in the face of adjustments for age, 
estimated glomerular filtration rate (prior to entry to the ICU) OD 3.33 1.7-6.20. 
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Of interest those that had a high ferritin had a worse outcome but they were 
also the ones with the super high levels of catalytic iron and perhaps the ration 
of catalytic iron to ferritin had outstripped the body’s ability to harvest the free 
iron Day 4 showed differences but less dramatically than on the first day of 
admission to the ICU.  
In heart surgery, transfusion has been shown to be an independent predictor of 
AKI. Twenty two studies of AKI and transfusion in heart surgery have been 
carried out. 18 of the 22 have shown perioperative transfusion to be key 
independent risk factor for AKI. When all the studies are taken together each 
unit of blood increases the risk of AKI 10-20% all other factors being equal. A unit 
of blood, depending on age carries a significant load of free hemoglobin which 
through hemoglobin oxidase breaks down quickly to free catalytic iron.  Some 
estimates of free iron load are that 2 units of blood can increase free iron ten 
times higher than the body’s capacity to bind it!  
Remember if a cell is going to process the iron apoferritin can grab it and transfer 
it to ferritin it must be divalent. Vitamin C ascorbate is required for that process 
and during heart surgery, we believe, vitamin C levels are profoundly low.  
Perhaps there is an interaction between anemia and this free iron state. The 
ischemia and reperfusion insult   
 
Therapeutic options do exist. One is to limit the number of red cell transfusions.  
In studies wherein patient blood management has come into play AKI is reduced.  
Another key strategy is to reduce transfusions by limiting anemia through the 
use of anemia treatment pre-operatively.  No one has studied iron overload in 
this setting once the anemia is treated. Chelation therapy has been proposed for 
chronic iron overload. Perhaps that is different in that iron stores in the liver and 
other organs exceed normal levels and oxidative stress begins to destroy key 
organs. This is seen in persons who receive chronic transfusion therapy for sickle 
cell disease and other red cell destructive disorders. Desferoxamine has been 
useful in this way. 
 
There is a large and gathering literature regarding catalytic iron and AKI in 
chronic and acute kidney disease outside of the realm of heart surgery.  The link 
between catalytic iron and kidney failure, both acute and chronic is solid. It is 
probably due to the apoptotic and ferroptosis mechanisms described above in 
relation to renal tubular cells which are the endothelial lining cells of the 
vasculature of the kidney. These are such highly specialized endothelial cells that 
at different parts of the nephron these cells excrete, secrete and reabsorb a 
number of different molecules. When they are made ischemic and reperfused 
their functions in excretion and reabsorption are lost. It is interesting to realize 
that the kidney has in its medulla at all times some cells that are on the verge of 
hypoxia.  Therefore small perturbations of blood flow or vasoconstriction will 
sentence these cells to ischemia and reperfusion. If catalytic iron is present it is 
entirely possible that they undergo severe oxidative lipid peroxidation and cell 
death. 
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Conclusion:  the story surrounding anemia, iron stores, treatment for anemia, 
patient blood management and transfusion may to a great extent be rooted in 
the story of excess or not enough iron. Iron is so crucial for life on Earth. But 
excess iron will contribute to cell death. It is highly regulated through very 
complex means and is implicated in so many diseases. Few physicians 
understand iron metabolism, and far fewer understand the links between iron, 
transfusion, anti-oxidants, proteins, vitamins and disease. For sure, one thing 
that we can do is push patient blood management to limit liberal/unnecessary 
transfusion. As A. Shander has said many times- “is it the anemia or the 
transfusion that kills you”? Maybe it is the iron either way! 
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1040-1120 
 

Minimally Invasive Cardiac Surgery & the Perfusionist 
 
Michael E. Halkos, MD, MSc, Associate Professor of Cardiothoracic 
Surgery, Emory University School of Medicine 
 
Biography 
Michael Halkos is an Associate Professor of Cardiothoracic 
Surgery at Emory.  His primary practice focus is on robotic-assisted 

coronary artery bypass surgery and robotic intracardiac surgery including the 
mitral and tricuspid valve.  He currently practices at Emory University in Atlanta, 
GA.   
 
Summary 
Minimally invasive cardiac procedures have become more commonplace and 
include robotic and right thoracotomy approaches for mitral and tricuspid valve 
procedures, ASD, and small incision approaches for CABG and AVR.  With any 
minimally invasive cardiac procedure that utilizes cardiopulmonary bypass 
support, the challenges for perfusion management and myocardial protection 
are unique and more complex.   
 
Robotic assisted CABG procedures are also becoming more common.  With this 
approach, surgeons are able to bypass one or more coronary arteries without 
having to perform sternotomy and frequently without the use of 
cardiopulmonary bypass.   
 
In this presentation, we will discuss optimal perfusion techniques for minimally 
invasive procedures, specifically for mitral and/or tricuspid surgery utilizing a 
right chest approach.  Options include femoral, axillary, and direct aortic access, 
with cross-clamping achieved with endoaortic balloon occlusion, transthoracic 
clamping, or direct aortic clamping.  Pearls and pitfalls of each approach will be 
dicussed as well as valuable and critical team approaches between perfusionist, 
surgeon, nursing/scrub technician, and anesthesia personnel.  In addition, 
aspects of minimally invasive CABG will be discussed. 
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1120-1200 Edwards Intuity Elite Valve System   
 
Paul DiGiorgi, MD, Lee Health System 
 
 
 
 
 
 

1200-1250 
 

PERFUSION.COM 
Lunch with Exhibitors  
Exhibitor Ballroom  
 

1250-1330 
 

The Heater Cooler as a Source of Infection from Nontuberculous Mycobacteria 
(NTM) 

 
Alfred H. Stammers, MSC, CCP, PBMT, SpecialtyCare 
 
Nosocomial infections acquired during the course of cardiac 
surgery and hospitalization can have devastating patient 
consequences. The source of these infections is often difficult 
to determine which complicates eradication efforts. Recently 

it has become apparent that the heater-cooler devices used in conjunction with 
cardiopulmonary bypass may become contaminated with bacteria that are 
normally found in hospital water sources. The culprit organisms are 
nontuberculous mycobacteria which coat the intrinsic surfaces found within the 
circuits of the heater-coolers. Aerosolization of the bacteria occurs during 
normal heater-cooler operation which can disperse the organisms throughout 
the operating room. The bacteria are slow-growing and may not present for 
months, or years, following exposure which makes epidemiological 
determination a challenge. The ensuing report summarizes a recent outbreak in 
these infections that have been reported both in Europe and the United States, 
along with efforts to reduce the risk for patient infection.   
 
In October 2015 both the CDC and FDA in the United States issued safety 
communications. In June 2016 the FDA convened a Circulatory Devices Advisory 
Panel as part of the Medical Devices Advisory Committee to examine the current 
data on NTM infections and advise the Committee on possible actions. Although 
the risk for developing NTM infections is low, actions can be immediately 
undertaken to reduce and mitigate the risk for all patients exposed to HCD. 
Therefore, there are certain recommendations that are being suggested to 
include in a plan to improve patient safety. Further guidelines from the 
manufacturers and regulatory agencies should be followed when they are 
released. 
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Recommendations to Limit the Occurrence of NTM Infections in the Operating 
Room 

1. All HCD will be maintained using hospital, federal and state regulatory 
policies, and in accordance with manufacturer’s labeled use. 

2. All HCD should be used in accordance with established policies by the 
facility and by the manufacturer’s IFU. 

3. All policies and procedures for cleaning and disinfecting HCD devices will 
follow the manufacturer’s IFU. 

4. A ‘Checklist’ for cleaning and disinfecting HCD will be completed at the 
scheduled intervals for each device, and will be maintained by each 
hospital according to bioengineering guidelines.  

5. Clinical competencies should be established for all individuals involved in 
cleaning and disinfecting HCD as part of facility required annual 
continuing education. 

6. Identification and documentation of each HCD by serial number will be 
maintained for each clinical procedure for which they have been used. 

7. Document utilization of HCD in non-cardiac procedures such as liver 
transplantation, lung transplantation, vascular surgery and ECMO, 
following the same standards for use for cardiac surgical procedures. 

8. All water to be utilized for HCD will undergo filtration using a 0.2 micron 
filter. 

Suggested Recommendations to Limit the Occurrence of NTM Infections in the 
Operating Room (not possible in all sites) 

1. Monitor HCD for bacterial growth through heterotrophic plate count 
(HPC), Pseudomonas and Coliform bacteria, based on hospital infectious 
disease recommendations. 

2. Reduce open entry points on oxygenator venous reservoirs by closing all 
luer ports not necessary for venting, and omitting the use of syringes as 
‘funnels’ for the delivery of solutions either during priming of the circuit 
or throughout the case. 

3. Where possible position heart-lung machine in the laminar flow area of 
the OR table. 

4. Limit turning HCD on to the times when needed. 
5. Position HCD at the end of the OR bed at patient’s feet. 
6. Do not empty tubing attaching HCD to heat exchanger(s) until AFTER the 

patient has left the OR. 
7. Use gas evacuation system to capture air circulated at the HCD exhaust 

fan into hospital waste system.  
8. Omit the use of non-disposable mounting system (holders) for 

oxygenators and cardioplegia heat exchange couplers. 
9. At regular disinfection and cleaning cycles sterilize quick-disconnects 

(Hansen Couplers) according to hospital policy for instrumentation. 
 

Additional Considerations for Limiting the Occurrence of NTM Infections in 
Operating Room 
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1. Consider an alternate location of HCD outside of the OR. 
2. Place HCD in encased housing. 
3. When system is in use place blanket over exhaust area of HCD, assuring 

that the device does not malfunction by limiting exhaust and over-
heating. 

  

1330-1410 
 

The Financial & Operational Issues of Building an ECMO Program  
 

Robert M. Dyga, RN, CCP, LP, VP of Perfusion Operations, 
Procirca 
 
In 1972, Dr. Hill reported doing the first Extracorporeal 
Membrane Oxygenation (ECMO) procedure on a patient 
diagnosed with adult respiratory distress syndrome (ARDS).(1)  
In 1975, Dr. Zapol reported on the first NIH sponsored multi-

centered trial comparing patients placed on veno-arterial bypass for one week 
to patients managed on ventilator support. Both groups had greater than 90% 
mortality, and the ECMO group showed higher cost. (2)  Because of the 50% 
survival noted in several pediatric trials along with improvement in patient 
management and equipment, use in adults continued.(3,4)  In 2009, Peek reported 
on a multi-centered trial on use of veno-veno bypass for adult ARDS and in the 
same year Davies reported on ECMO use for H1N1 patients. Both trials showed 
improved survival. (5, 6)   
Extracorporeal membrane oxygenation (ECMO) use continues to increase. As 
outcomes improve more hospitals provide the service as indications increase. In 
December 2015, the Extracorporeal Life Support (ECLS) International Registry 
published by ELSO, shows reporting centers increased by 72% and procedures 
entered increased by 130% over the previous five years. Adult ECMO  for 
respiratory failure increased from 537 to 2,046 and for cardiac failure increased 
from 431 to 2,167. These statistics, along with rapid triage to acute care facilities 
provide encouraging survival rates among these critical ill patients. Current 
survival to discharge is 41% for adult cardiac 29% for ECPR, and 58% of all adult 
respiratory patients. (10) 

 

Two recent publications show the rapid expansion of ECMO programs and 
utilization. In the first by Sauer, Yuld, and Bonde published in 2013 in ASAIO, the 
authors note an increase in ECMO procedures by 433% between 2006 to 2011.(7)  
The second by Fenton et.al delivered at the 2015 AATS meeting showed an 
increase from 352 in 2002 to 2,715 in 2012.(8)  

ECMO advancements will come under increased scrutiny due to cost constraints. 
All advancement must prove it has value (value = outcome/cost) before it is 
accepted. The days of higher cost for technology without outcome improvement 
to offset the cost are coming to an end. Movement toward standardization of 
equipment, supplies, and care models will promote best practice. Annual US 
healthcare cost in 2015 was $3.2 trillion, accounting for 17% of the Gross 
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Domestic Product. Unfortunately there is no sign of slowing. As a result there 
are plans to improve care and outcomes while lowering cost. The days of volume 
driven fee for service care is moving to value based reimbursement. Under this 
plan hospitals must improve outcomes, lower readmissions, contain cost, while 
improving the patient experience, better known as value based purchasing. The 
Center for Medicare and Medicaid Services will transfer reimbursement from 
hospitals not reaching outcome goals to those that are. In anticipation of these 
changes more hospitals and insurance companies are consolidating to improve 
their financial positions. This model has shown great promise because the 
controlling body is responsible for the care delivered and reimbursement.  
Starting an ECMO program is no different than any other service line in 
healthcare. An excellent paper by Guerguerian identifies a six step plan that 
provides a comprehensive roadmap to successfully start and manage an ECMO 
program.(9)  The six phases of starting an ECMO program are; planning, 
development, implementation, sustaining, evaluation, and moving forward. This 
presentation will focus on starting and managing an ECMO program including 
facilities, personnel, equipment, and supplies. It will be followed by a discussion 
on reimbursement and learned practices to provide value-based ECMO while 
optimizing revenue.  
ECMO care is labor intensive. As more perfusionist near retirement there is a 
manpower shortage on the horizon. The current volume of perfusion graduates 
will not meet the projected demand. This issue is not exclusive to the 
perfusionist, but also includes nurses and cardiac surgeons. Over 55% of 
perfusionist are State Licensed limiting cardiac hospital options to support their 
schedule. There is a critical need to complete periodic manpower and salary 
surveys to identify the best course of action. In the meantime, current perfusion 
education programs should consider increasing enrollment.   
The last area of influence is information technology, big data, machine learning, 
and analytics. This technology will likely have the greatest impact. Utilizing 
electronic medical records will identify best perfusion practice and support 
ECMO automation. In turn these changes will provide optimal perfusion care 
plans while reducing near miss events and incidents. Ultimately big data and 
analytics will decide patient selection and the best management.   
Issues related to each area will be discussed and practical solutions offered to 
sustain a financially sound program. 
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1410-1445 Selective Perfusion Utilizing a Parallel Circuit Configuration 
 

Paul Shuttleworth, CCP, BSN, MBA, Chief Perfusionist at 
Lucile Packard Children’s Hospital & Pacific Life Lines, Inc.  
 
Biography 
Paul Shuttleworth is a Clinical Perfusionist that has enjoyed this 
profession for his entire career of 36 years. He began as an ER 
and ICU Registered Nurse. Due to a job change to a Cardiac ICU 

and a visit to the operating room to observe his first cardiac surgery, he was 
introduced to the world of perfusion. Within a year, he was accepted to the 
Tucson Heart Institution School of Perfusion. In the past 36 years, he has worked 

48



in several programs, adult and pediatric, in community hospital settings as well 
as large medical centers and worked a short period in the Netherlands at the 
Medisch Centrum de Klokkenberg. Most of his career has been spent in Northern 
California as a Principal/Chief Perfusionist at Pacific Life Lines, Inc. Paul has been 
the Chief Perfusionist for Lucile Packard Children’s Hospital and Stanford 
Hospital and Clinics Perfusion Department for the last 14 years. 
 
Introduction 
Surgical repair of the aortic arch often requires cerebral protection. A frequently 
use technique is full body deep hypothermia and circulatory arrest. The 
incorporation of antegrade or retrograde cerebral perfusion is also used as an 
adjunct in this technique. Thus, the entire body temperature is lowered and cold 
blood is perfused to the cerebral circulation by one of several methods. This 
presentation describes an innovative circuit designed for operations of the great 
vessels that allows cerebral perfusion at cold temperatures and full body 
perfusion at warmer temperatures. Therefore, providing the protection of 
hypothermia but eliminating the need for complete body hypothermia by 
allowing the body to remain in a mild hypothermic state. This technique provides 
the safety of hypothermia to the brain but eliminates the time to cool the entire 
body and subsequent warming back to normothermia. 
 
Method 
Circuit is configured to provide perfusion with two separate circuits from a single 
oxygenator and centrifugal pump. The cerebral circuit with a separate heat 
exchanger and arterial filter is use to perfuse the innominate artery and cerebral 
perfusion. The main circuit provides perfusion to the lower aorta and body. This 
circuit design provides the ability to adjust temperature of the cerebral circuit 
independently from the temperature of the body circuit. Therefore, enabling the 
brain perfusion to be at a temperature below 20 degrees while maintaining the 
body temperature at temperatures between 28 and 34 degrees. 
 
Discussion 
 
Moderate to deep hypothermia has been use for years as a technique to 
provide cerebral protection during operations on the great vessels. The 
addition of selective antegrade cerebral perfusion provide another therapy to 
improve the outcomes in these operations. Some of the problems that occur 
during deep hypothermia of the entire body are reduced by isolating the body 
from the hypothermic temperatures delivered for cerebral protection. The mild 
to moderate body temperature shortens the rewarming time and therefore 
reduces total bypass time. Several authors have observed reduced 
postoperative bleeding and preservation of platelet aggregation when mild 
hypothermia is used over deep hypothermia. Consideration to use this 
technique must also include the complexity of the circuit, along with the 
multiple cannulas and cannulation sites. 
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Conclusion 
Although there are disadvantages to hypothermia the advantages out way the 
disadvantages. The circuit described provides for cerebral deep hypothermia 
while allowing for mild to moderate hypothermia to the body therefore resulting 
in shorter bypass times 
 

1445-1515 Single Dose Components with an All-Blood Method: Customizing Cardioplegia 
with the Quest MPS 

 
Candice Kalin, CCP, Chief Perfusionist, Wellstar Health System 
 
One of the most important things we do as perfusionists is give 
Cardioplegia.  We arrest the heart, protect the heart, and 
reanimate the heart. The trend now in adults is single-dosing. 
Many adult centers are reverting to crystalloid for the 
convenience of a single dose. Is this appropriate for adults? Can 

we customize cardioplegia for each of our patients? The KBC method combines 
single dose components with the patient’s own blood. The Quest MPS lends 
itself to accommodating each patient individually. Together, an adult focused 
method is accomplished.  
 

1515-1600 Myocardial Protection: Which Technique/Solution is Best for Each Surgical 
Procedure? 

 
Richard Hayes, BSCP, Chief Scientific Officer, Quest Medical 
Inc.  
 
Introduction 
Myocardial Protection has many advanced techniques and 
solutions available for surgical procedures both utilized in 

conventional and MIS procedures. This presentation looks at the benefits 
and challenges for current myocardial protection strategies in 2017. 

 

1600-1700 QUEST MEDICAL WORKSHOP in Gardens Ballroom 
Featuring hors d’oeuvres, select wine & beer 
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Saturday, April 8th, 2017 
Moderator- Susan Englert, RN, CCP, LP, CPBMT 

0800-0900 GRIFOLS (no CEUs awarded) 
Breakfast Session in Queens Ballroom 
The Clinician’s Challenge: Recognizing & Managing Hereditary Antithrombin 
Deficiency 
 

Stephen Bader, MD, Department of Anesthesiology, West Virginia 
University School of Medicine 
 
Stephen O. Bader, MD, is Visiting Associate Professor of 
Anesthesiology at the University of Pittsburgh in Pittsburgh, PA.  Dr. 
Bader earned a medical degree from Jefferson Medical College of 

Thomas Jefferson University in Philadelphia and completed an internship in 
internal medicine at Pennsylvania Hospital in Philadelphia. He subsequently 
satisfied a residency in anesthesiology at Thomas Jefferson University Hospital, 
where he was appointed chief resident in 2005. He then completed a fellowship 
in adult cardiothoracic anesthesiology at Emory University Hospital in Atlanta 
before joining West Virginia University as an Assistant Professor of Anesthesiology. 
Board certified in advanced perioperative transesophageal echocardiography 
and anesthesiology, Dr. Bader is a member of the American Society of 
Anesthesiologists, the International Anesthesia Research Society, and the 
Society of Cardiovascular Anesthesiologists. 
 

0900-0905 Opening Remarks in Queens Ballroom  

0905-0945 Correction of Thrombocytopenia in Post-Cardiac Surgery Patients with 
Transfusion of Cryopreserved Platelets 
 

Igor Vysochin, MD, Moscow’s Sklifosovsky Research Institute 
for Emergency Medicine, Russia 
 
Post-op cardiopulmonary bypass surgery patients often develop 
thrombocytopenia requiring treatment with platelet concentrate 
(PC) transfusion. The short shelf life of PCs (5 days) precludes the 

possibility of making a large enough PC supply available to manage PC cross-
matching and lack of quarantining compromises prevention of PC transfusion-
transmissible infections. An automated quarantined cryopreserved platelet (СPC) 
production procedure with a product shelf life of up to 24 month was developed 
and implemented by the Transfusion Medicine Department’s Cryobank at 
Moscow’s Sklifosovsky Research Institute for Emergency Medicine. 
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Objective 
To assess the effectiveness of quarantined CPC selected to be compatible with the 
individual recipient for management of thrombocytopenic cardiac surgical 
patients. 
 
Methods 
Standard PCs, collected on the Trima Accel®, were cryopreserved using automated 
technology and CryoSure-DEX40. The CPC were frozen at -85 0C in a refrigerator 
and stored in liquid nitrogen for 700 days. CPC were thawed at 37 0С in 
a Plasmatherm device (Barkey). Post-thaw CPC quality was evaluated by platelet 
content, morphology and functional activity. Morphological and functional 
assessment of platelets was made by the original method based on cell staining 
with vital fluorochrome dyes (trypaflavine and acridine orange) with platelets 
being subsequently analyzed by fluorescent microscopy. Post-op cardiac surgery 
patients (n=13; age range, 61,9±6,9 years; body surface area, 2,0±0,1 m2) who 
underwent cardiopulmonary bypass and were automatically reinfused (heart 
valve replacement, aneurysm repair, coronary artery bypass grafting, heart 
transplant) received therapeutic CPC transfusions to treat thrombocytopenia 
(platelet count 57000/mcL, functionally active platelet (FAP) number 2200/mcL) 
following intraoperative blood loss (2237±915 mL). Prior to CPC transfusion not 
only ABO/Rh but also HPA and HLA compatibility was addressed (to determine the 
latter Capture-P® technology and an Immucor NEO analyzer were employed). CPC 
transfusion was deemed to be effective if there was clinical evidence of a 
controlled hemorrhage and 1- and 24-h posttransfusion corrected count 
increments for platelets (CCI) of > 7500/ mcL and 4000/ mcL, respectively. 
 
Results 
Over 450 platelet concentrates were frozen at the Cryobank between 2013 and 
2016 and more than 250 CPC doses have been stored as yet. 13 therapeutic doses 
were thawed and transfused into heart surgery patients. The defrosted CPC 
showed platelets at 280±80х109/dose (80±8% of their original population) and FAP 
at 100±40х109/dose (62±15% of their original number). All of the CPC thawed were 
quarantined, which ensured the transfusion safety. Hemorrhage stopped in the 
subjects who had been given CPC transfusions, with no complications seen after 
that. The 1-and 24-h posttransfusion CCI was 11320±5708/mcL and 
50333±23200/mcL, respectively. The CCI for FAT was found to be 
37817±25213/mcL at 1 h and 33100±27326/mcL at 24 h after transfusion. The CCI 
and CCI for FAT being high at 24 h would be suggestive of the tailored donor’s FAP 
still circulating in the recipient’s blood within 24 hours of the transfusion. 
 
Conclusions 
Quarantined CPC were demonstrated to be highly effective and safe in correcting 
thrombocytopenia in cardiac surgery patients. The marked clinical effect is due to 
the high performance of CPC comparable to that of PC. The long-term storage of 
PC in the frozen state allowed tailoring CPC to be ABO/Rh, HLA and HPA 
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compatible with the individual recipient. The FAP number being quite large 
(100±40х109/dose) yielded their high effectiveness and enabled a therapeutic 
dose of PC to be halved from 2,0х1011/m2 to 1,0х1011/m2, as based on the patients’ 
anthropometry. The CPC cross-matching improved the effectiveness of blood 
component therapy and prolonged the donor platelets’ survival time. 
 
Biography 
Igor V. Vysochin is head of the Transfusion Medicine Department’s Cryobank at 
Moscow’s Sklifosovsky Research Institute for Emergency Medicine, Russia. He 
majored in medicine and graduated from Astana medical University with an MD / 
PhD Postgraduate Degree in 1998 and 2001. Transfusion medicine specialist at the 
Department of Pediatric Bone Marrow Transplantation of Pediatric Oncology 
Institute from 2004 to 2010. His research interests encompass cryopreservation of 
red blood cells with Haemonetics ACP 215, freezing human platelets with DMSO 
without post-thaw processing and cryopreservation of stem cells (cord blood and 
born marrow). Hemopoietic stem cells collection, and that of platelet and 
granulocyte in the Haemonetics MCS+, the Cobe Spectra or Spectra Optia. 
Therapeutic aphaeresis (plasmapheres and plasmaphiltration) of patient with 
familial hypercholesterolemia and other diseases on Haemonetics MCS+ or the 
Cobe Spectra with Evaflux plasma fractionator. Development of novel 
chemotherapeutic regimens and PSC transplantation. 
 

0945-1030 
 

Cerebral Oxygen Delivery is a Differential Predictor of Right and Left Nadir 
Regional Cerebral Oxygenation Saturation 

 
Matthew Mosca, MS, CCP, University of Colorado Hospital  
 
Background 
Unilateral selective antegrade cerebral perfusion (uSACP) during 
circulatory arrest may be complicated by a decrease in regional 
cerebral oxygen saturation (rSO2) and the development of 

asymmetrical saturations between the right and left cerebral hemispheres. The 
purpose of this study was to determine if cerebral oxygen delivery (CDO2) during 
uSACP was associated with right and left nadir rSO2. Methods: Consecutive 
patients who underwent aortic surgery between November 2013 and January 
2017 were eligible for this study (n=220). Patients were included in this analysis 
with a nadir bladder temperature between 21 and 29°C and a documented nadir 
rSO2 (n=137). The main outcomes were nadir right and left rSO2 (%). The main 
independent predictor was CDO2 (mL O2/min) calculated using hemoglobin and 
blood flow during uSACP and was adjusted for confounders in multiple linear 
regression analyses. Results: The mean right nadir rSO2 was not significantly 
different from the left nadir rSO2 (72.4 + 11.8% vs 70.0 + 11.0%, respectively, 
p=0.070). In univariate analyses, CDO2 was not a significant predictor of the right 
or left nadir rSO2. Significant univariate predictors of either right or left nadir rSO2 
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included: duration of uSACP, nadir bladder temperature, nadir nasopharyngeal 
temperature, cardiopulmonary bypass time, rSO2 at the start of ACP, and the 
difference between the left and right rSO2 upon uSACP initiation. In stepwise 
multiple linear regression models adjusted for sex, age, temperature, and nadir 
mean arterial pressure, CDO2 was a significant predictor of the left nadir rSO2 
(β=0.060, p=0.009) but not the right nadir rSO2 (p=0.15). Conclusion: CDO2 was a 
significant predictor of left nadir rSO2 but not right nadir rSO2 when adjusted for 
potential confounders. These data suggest that additional factors, such as cooling 
temperature, intracerebral anatomical abnormalities and endothelial dysfunction, 
and surgical technique should be examined to better understand and optimize 
uSACP.  
 

1030-1115 Your Safety & Security in Healthcare Facilities 
 
ISII Wayne Beckman, Florida Department of Health, MQA / ISU 
 
My presentation will cover personal safety within the workplace and 
home.  I will be discussing prevention from becoming a victim, along 
with the effects of social media and your safety. The concerns of 
hiring new employees into your workplace will be reviewed.  

 

1115-1200 On Bypass…What, Where Are We? 
 

Edward D. Whitehead, MHS, CCP, University of Alabama at 
Birmingham 
 
Cardiopulmonary Bypass (CPB) is an ever evolving technology which 
has been used since the 1950’s to provide extracorporeal support 
to patients undergoing cardiac surgery. In recent years utilization of 

this technology outside of the cardiac operating room has become a life-saving 
strategy. We present the case of a 24 year old male status post redo aortic root 
and ascending aorta replacement who had to be emergently opened at the 
bedside in the CICU. CPB was initiated and the heart cross clamped at the bedside. 
The patient was discharged on post-op day 30 and upon last clinic visit is doing 
very well. Our goal is to review and display some of the safety issues and solutions 
of deploying CPB outside of the cardiac OR.  
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1200-1300 PERFUSION.COM Lunch & Lecture Session 
Lunch Session in Queens Ballroom  
Preoperative Evaluation & Intraoperative Blood Management-The Team 
Approach 
 

Susan Englert, RN, CNOR, CPBMT, CCP, LP, President, 
Perfusion Services, LLC  
 
During my travels as a contract perfusionist, I have seen 
various team approaches regarding blood management.  I 

received 500 survey responses from perfusionists around the country to ascertain 
their approach for pre-operative evaluation and intraoperative blood 
management.  Fifteen questions were reviewed with each of the respondents.  I 
will share their thoughts and team approaches.  This session will be interactive 
with the audience for open conversation, sharing ideas and take home messages 
to be utilized in their work environment. 
 

1300-1330 The Effects of Temperature Levels for Cardioplegia on Outcomes of Cardiac 
Patients 

 
Rizelle Ng, NSUH-LIU CW Post School of Cardiovascular Perfusion 
Student 
 
This study is compares warm cardioplegic induction and cold 
cardioplegic induction using the same standard cardioplegia in 

72 patients undergoing coronary artery bypass grafting surgery. There are debates 
in the literature over the benefits of various cardioplegia temperatures in regards 
to myocardial protection. Temperature ranges include cold, tepid, or warm. Warm 
cardioplegia may range from 36-37oC, tepid or passive drift cooling is 28-30oC and 
cold is under 8oC. There was no statistical difference between patients receiving 
warm cardioplegic induction and cold cardioplegic induction in the incidences of 
clinical events. Using warm cardioplegic induction resulted in similar changes in 
ejection fraction prebypass and postbypass, perioperative cardioversions, blood 
transfusions, postoperative hours on the ventilator, length of stay in the intensive 
care unit, and overall length of stay as compared with cold cardioplegic induction.  
 
Keywords: cardioplegia temperature; warm induction; cold induction; coronary 
artery bypass grafting 
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1330-1400 
 

Case Report I: Whole Body Blood Exchange in an ABO-Incompatible Pediatric 
Heart Transplant 
 
Case Report II: Managing Hyperkalemia & Hyperglycemia following a Large Dose 
of Buckberg Cardioplegia in a Collateralized Myocardium 

 
George Sardakis, BS, Cleveland Clinic Perfusion Student 
 
Case Report I 
A 3 month old baby girl with a hypoplastic right ventricle, pulmonary 
and tricuspid atresia, a right ventricle dependent coronary 
circulation, and coronary stenosis underwent an ABO incompatible 

heart transplant. Her blood type was B+ and received a donor heart from an A+ 
individual, along with a whole body blood transfusion of O+ packed red blood cells 
(pRBCs) and AB+ plasma prior to the initiation of cardiopulmonary bypass (CPB). 
The CPB circuit was primed with O+ irradiated, leuko-reduced pRBCs suspended in 
saline, AB+ plasma, Plasmalyte-A, albumin, calcium, sodium bicarbonate, 
mannitol, and heparin.  ABO incompatible transplants have been shown to be 
successful in children up to the age of 4 years old, as their complement cascade is 
not fully capable of initiating a hyper-acute rejection. The lack of natural 
isohemagglutinins to the donor organ’s blood group antigens along with the 
replacement of up to three times the patient’s blood volume greatly reduces the 
likelihood of graft rejection.  
 
Introduction 
Although palliative approaches have evolved in recent years at the repair of 
hypoplastic left or right ventricles, a Norwood procedure, Glenn procedure, and 
finally a Fontan procedure were unavailable to this patient as her coronary 
circulation was dependent on her undersized right ventricle. She thus needed an 
urgent transplant and was placed on the waiting list under United Network for 
Organ Sharing (UNOS) status 1A. More than half of the pediatric transplant 
patients survive more than 15 years, with incompatible transplants surviving just 
as well as the compatible transplants (1).  The donor pool is extremely small for 
these patients as not only the size of the graft needs to match the infant, but also 
the ABO compatibility has to be correct for patients not at extreme urgency for a 
transplant. Demand for hearts of this size outpaces availability more than ever 
before as changes in sleep position have decreased sudden infant death syndrome 
and child safety car seats have reduced death by 71% in infants (2).  A large number 
of donor organs would go unused in the past as donor/recipient incompatibilities 
were present.  
Prior to the institution of ABO-incompatible heart transplants in Toronto, Canada, 
mortality on the waiting list was 58% and after its institution, mortality declined 
to 10% (3). Screening for isoantibodies is done in the blood lab as titers are run to 
determine the level of antibodies present in the recipient. In the case of an ABO-
incompatible transplant, titers are taken every few days to determine the levels of 
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antibodies present before the recipient receives the organ and once the organ is 
transplanted. A high titer can lead to hyperacute graft rejection, and decrease the 
survival of the recipient due to an immune response (4). UNOS policy states that 
infants less than 24 months should have a titer assay of 1:4 or less in order to 
receive a transplanted organ (3).  The patients are started on immunosuppressants 
while awaiting transplant and a whole-body transfusion will be undertaken to 
lower levels of isohemagglutinins. Plasmapheresis is not a viable option 
immediately prior to surgery due to the instability of the recipient, resources and 
equipment availability, and time constraints with organ availability (4). 
The isohemagglutinins bind their respective blood group antigens onto the 
endothelial cells of the donor organ, causing the complement cascade to start and 
the graft to thrombose (5).  In an infant however, isohemagglutinins have not 
begun to be produced in large numbers until 14 months of age, not allowing the 
complement cascade to be fully capable of mounting a rejection to the new organ 
(5). Although this is true, the recipient was still administered immunosuppressive 
drugs and a whole-body blood transfusion prior to the initiation of CPB using 
pRBCs and donor compatible plasma was undertaken. 
 
Description 
The patient was a 3-month-old baby girl that was born with a hypoplastic right 
ventricle, pulmonary and tricuspid atresia, a right ventricle dependent coronary 
circulation, and coronary stenosis. She was started on prostaglandins to keep the 
ductus arteriosus open, and a stent was placed in the RCA and PDA followed by an 
atrial balloon septostomy 9 days after birth. Her dependent right ventricle 
coronary circulation was unrepairable and thus she was urgently placed on the 
transplant list under UNOS status 1A. She was 51.2 cm tall, weighed 4.35 kg, and 
had a BSA of .25m^2 with an estimated blood volume of 435mL. Her blood type 
was B+ and would be receiving a heart from an A+ individual. Titers taken on the 
day before surgery yielded a 1:16 result for Anti-A antibodies, showing that even 
at a dilute amount, the recipient had antibodies in place to the donor heart. Time 
constraints and the patient’s instability did not allow for plasmapheresis to lower 
titer levels and thus a whole-body blood transfusion was undertaken along with 
an aggressive B cell immunosuppressive regimen. The titers taken five minutes 
after the transfusion and before the cross clamped was removed yielded a result 
of 1:2 for Anti-A, showing a successful transfusion. Titers on post-operative day 
one yielded a result of 1:1 and a month after surgery no donor specific antibodies 
had been recorded.  
A Terumo Capiox RX05 Baby oxygenator with integrated arterial filter and the 
Terumo Capiox Cardiotomy Reservoir was utilized for this procedure (Terumo 
Medical Corporation, Ann Arbor, MI), along with a roller pump and vacuum 
assisted venous drainage. The cannulas utilized were a 8 french straight DLP 
(Medtronic, Minneaoplis, MN) in the aorta and a 16 french straight and 10 french 
right angle plastic cannula in the IVC and SVC respectively (Edwards Lifesciences, 
Irvine, CA). The pump prime contained 485 mL of O+ irradiated pRBCs washed and 
suspended in saline, 195 mL of AB+ plasma, 100 mL of Plasmalyte-A, 50 mL of 5% 
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albumin, 15 mL of 25% Mannitol, and 3,000 units of heparin. O+ pRBCs and AB+ 
plasma were used as they are both the universal donor blood groups and should 
not react with the recipients B+ blood type or the donor heart’s A+ blood type. 
Blood gases were ran prior to the initiation of CPB and the pump prime was 
balanced to a physiologic state using sodium bicarbonate, calcium chloride, and 
hemoconcentration (Terumo Medical Corporation, Ann Arbor, MI).  
Prior to the initiation of CPB three times the patient’s blood volume was drained 
into a measured collection bag, while the pump prime was transfused into the 
patient. A “Y” connector was spliced into the venous line in order to drain the 
blood into the collection bag, and once complete, full bypass can be initiated by 
clamping the line going to the collection bag and unclamping the line to the venous 
reservoir. Pump suckers and the cell saver suction were not turned on until after 
the exchange was complete to be sure blood with antibodies was not mixed into 
the bypass circuit. Both venous cannulas were used from the start of the exchange 
to be sure the heart was emptied of blood that could have antibodies present. 
During the complete exchange transfusion, 1,300 mL were removed by the 
perfusionist and once full bypass was initiated, the patient was cooled to 32 
degrees Celsius. Titers were then sent to the blood lab after five minutes and once 
again before the cross clamp was removed and the new heart was to be 
reperfused. The titers both came back at 1:2, showing the transfusion was 
successful. 
Prior to removal of the cross clamp 240mL of pRBCs and 180mL of plasma were 
administered along with the removal of plasma using a hemoconcentrator until 
the hematocrit was 35%. The urine on bypass was 15ml. The donor heart was 
cross-clamped for a total of 185 minutes and the pump run lasted 180 minutes. 
Pulmonary hypertension was visible while weaning from cardiopulmonary bypass, 
however the patient was weaned successfully with moderate inotropes and 
ventilatory nitric oxide. Echocardiographs showed normal biventricular function 
although the recipient remained in the hospital for 30 days after surgery due to 
feeding issues. She was discharged home with no further complications and was 
taking Septra as an antibiotic and Cellcept and tacrolimus as her 
immunosuppressants. 
 
Discussion 
This case demonstrates the successful use of a whole-body blood transfusion prior 
to the initiation of CPB in order to reduce isohemagglutinins and reduce the 
chance of a hyper-acute organ rejection in an ABO-incompatible heart transplant 
patient. Antibody titers were reduced from 1:16 to 1:2 following the transfusion 
and the recipient is currently in stable condition at home. ABO-incompatible and 
ABO-compatible infant transplant recipients have similar survival rates at 55% at 
10 years (3). The current wait list times for incompatible recipients compared to 
compatible recipients is 54 and 72 days respectively and despite similar survival 
rates ABO-incompatible transplants are reserved for only the sickest children (3). 
There remains a debate as to what age and titer level patients on the transplant 
list should be excluded as reports from other countries have shown success in 
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titers of up to 1:256 and children up to the age of 9. Our case illustrates the success 
seen with a 3-month-old baby girl at titers 1:16 prior to surgery. Antibodies levels 
can also be reduced with preoperative plasmapheresis and intraoperative 
plasmapheresis (4). These are not usually undertaken for abo-incompatible 
transplants in infants as the patients are unstable prior to surgery and the 
resources for an infant are not readily available. Also, time constraints of the organ 
arriving ischemic allow for a whole-body transfusion prior to CPB to be the 
preferred method.  
The window of opportunity in which hyper-acute rejection is absent is not fully 
understood, however the immaturity of the infant’s immune system does not 
allow the complement cascade to become fully functional. The newborn immune 
system is less capable of mounting an immune response as the expression of major 
histocompatibility complex class II antigens are not being expressed (2). Therefore, 
with the use of immunosuppressive drugs and a complete body blood transfusion 
prior to CPB, antibody titers can be reduced prior to the surgery and a child’s life 
can be extended exponentially.  
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Case Report II 
A 66-year-old female with normal renal function, moderate aortic insufficiency 
(AI), and three vessels coronary artery disease (CAD) underwent a coronary artery 
bypass grafting (CABG), aortic valve replacement, and a tricuspid valve repair, 
totaling a bypass time of 154 minutes and a total Buckberg cardioplegia dose of 
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10.54 liters. A large dose was required to arrest the heart due to an extensive 
collateral circulation supplying the heart, CAD, and AI. Following the induction 
dose and two units of RBCs the patient's potassium level was 7.5 mmol/L, glucose 
417 mg/dL, and hematocrit 25%. Zero Balance Ultrafiltration (4L) and 
hemoconcentration (1L) was thus warranted and after one hour her potassium 
levels were in a normal range, glucose levels lowered by 200 mg/dL (Insulin also 
given), and hematocrit stabilized at 28%. This case illustrates that when large 
doses of Buckberg cardioplegia are required due to a collateralized myocardium, 
the rise in potassium, glucose, and hemodilution effects can be corrected with the 
use of Z-BUF, hemoconcentration, and insulin infusion. 
 
History  
A 66-year-old woman with past medical history of smoking, emphysema, 
hypertension, hypothyroidism, hyperlipidemia, lung cancer, moderate carotid 
artery occlusive disease, 3+ AI, and severe three vessel CAD presented for surgery. 
The patient was found to have NSTEMI when presented for CABG, and had an 
abnormal stress test following admission. The patient's catheterization report 
revealed severe occlusion in the left main coronary artery, left anterior descending 
artery (LAD), obtuse marginal artery, and the distal right coronary artery. An intra-
aortic balloon pump (IABP) was placed pre-operatively and helped relieve some of 
the patient's symptomatic chest pain.  
The patient was taking atorvastatin and metoprolol prior to admission.  
A normothermic baseline arterial blood gas was obtained prior to incision; pH 7.43, 
pCO2 38, PO2 88, base excess 1, HCT 32%, Na 137, glucose 101, calcium 1.21 
mmol/L, and potassium 4.0. Once conduits were harvested the patient was 
heparinized and cannulated on the distal ascending aorta with a 21 Fr. arterial 
cannula (Edwards, Irvine, Ca) and with a dual stage 28/36 Fr. venous cannula in 
the right atrium and IVC (Edwards, Irvine, Ca). The IABP was turned off at this point 
in time. A retrograde cannula was also placed indirectly into the coronary sinus 
through the right atrium. After the initiation of cardiopulmonary bypass (CPB) and 
insertion of the aortic vent/antegrade needle, the aorta was cross clamped and 
354 mL of antegrade Buckberg cold blood cardioplegia (ABCBC) was ran, followed 
by 1241 mL of retrograde Buckberg cardioplegia (RBCBC) and another dose of 189 
mL of ABCBC. The surgeon became aware of his inability to maintain a good arrest 
of the heart and thus cooled the patient to a 32-degree Centigrade venous 
temperature and converted to bicaval cannulation. The retrograde cannula was 
relocated directly in the coronary sinus and an extensive collateral circulation to 
the heart was realized and thus a pulmonary artery vent was placed. 1272 mL of 
RBCBC was then administered to re-arrest the heart. After this induction dose of 
cardioplegia, 2 units of pRBC's were administered due to the patient's hematocrit, 
and the patient's blood gas then read: K 7.5, glucose 417, calcium .77, and HCT 
25%. 
The patient was then cooled to 28 degrees Celsius to preserve myocardial 
protection. The surgeon began working on the vein graft bypass to the RCA, 
followed by the vein graft to the obtuse marginal coronary artery, and finally the 
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left internal mammary artery to the LAD anastomosis was completed. The surgeon 
ran RBCBC during this time and also ran it down the vein grafts after completing 
each anastomosis. During the surgeon's distal anastomoses the perfusionist 
started to Z-BUF using a hemoconcentrator (Terumo Medical Corporation, Ann 
Arbor, MI), replacing the plasma volume with .9% Normal Saline. The surgeon then 
excised the aortic valve leaflets and a 19-mm St. Jude Trifecta bovine pericardial 
aortic valve was sutured into place. During the distal anastomoses and aortic valve 
replacement, a total of 6783 mL of cardioplegia was given, along with one more 
unit of pRBC's and 600 mL of processed cell saver RBC's. The patient's blood gas at 
this time read: K 7.7, HCT 27%, calcium .65, and glucose 577. The surgeon then 
closed the aorta and completed his proximal anastomoses, while the perfusion 
and anesthesia team rewarmed the patient, continued Z-BUF, and infused insulin. 
After an hour of Z-BUF (4L), infusion of insulin, and the infusion of 13.6mEq of 
calcium chloride, the patient's blood gas read: K 4.8, glucose 410, calcium 1.41, 
and HCT 28%.  The cross clamp was removed after running a combined dose of 
708 mL of antegrade and retrograde warm blood (hot shot) cardioplegia and 2711 
mL of only antegrade warm blood. The patient's heart began beating and following 
the surgeon's Kay annuplasty stitch in the tricuspid valve, the patient was 
successfully weaned from cardiopulmonary bypass. The on-bypass urine was only 
180 mL. The IABP was turned back on at a 1:2 augmentation following the 
operation. The following morning her blood gases were normalized with a K 4.8, 
calcium 1.16, glucose 113, chloride 106, sodium 144, and HCT 28%. The patient 
was successfully discharged 11 days after surgery on metoprolol, lasix, and pain 
medication. 
 
Discussion 
Hyperkalemia and hyperglycemia during cardiopulmonary bypass is usually seen 
in patients with renal dysfunction, however they can also be seen during cases 
where large amounts of hyperkalemic cardioplegia are given. This patient 
experienced below normal renal function during bypass and also received a larger 
than normal dose of cardioplegia for a bypass time of 154 minutes. This modified 
Buckberg cardioplegia contains high levels of potassium in order to achieve a 
depolarized arrest, along with dextrose for its cardioprotective benefits (Table 1). 
It is delivered as a 4 to 1 ratio of cold blood to cardioplegia as blood provides 
higher oxygen carrying capacity and acts as a buffer.  
 
Table 1: Modified Buckberg Cardioplegia Ingredients (Dose of 4 parts cold blood 
to 1 part crystalloid)  
 

 Induction (500mL) Maintenance (1000 mL) Reperfusate (500 mL) 

 MSA/MSG 0.92 Molar 0 mL 0 mL 62.5 mL 

 Tromethamine 0.3 Molar 60 mL 123 mL 56 mL 

 CP2D 30 mL 61 mL 113 mL 

 Dextrose 70% 28 mL 57 mL 26 mL 

 Sodium Chloride 4 mEq/mL 3.4 mL 6.8 mL 0 mL 
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 Potassium Chloride 2 mEq/mL 18 mL 18 mL 7.5 mL 
 

35 mEq of potassium was administered for the induction dose, and after 2 units of 
pRBC's, the potassium levels of her blood rose to 7.5. It is well known that the 
adverse effects of hyperkalemia when weaning from CPB include slowed 
myocardial contraction, cardiac arrhythmias, and even asystole (1). Z-BUF was 
thus begun to lower the K levels, using .9% normal saline as the replacement fluid 
(4L), along with the addition 250 mL of 8.4% sodium bicarbonate throughout the 
case to balance the acidity from the blood products and saline. Throughout the 
case a total of about 85 mEq of potassium were administered from the crystalloid 
cardioplegia and about 5mEq/L of pRBC's totaling 90 mEq of potassium. 
 
The potassium level was reduced to 4.8 prior to termination of bypass and the 
patient's heart developed a normal rhythm. Other methods of Z-BUF include using 
a zero potassium solution such as dialysate, PrismaSATE BKO/3.5, or modified 
perfusate (2) (Table 2). It has been shown that the high chloride content of normal 
saline can exacerbate hyperkalemia as a result of chloremic acidosis and thus a 
solution such as modified perfusate may be necessary (3). The strong ion 
difference (SID) of normal saline is zero thus administering large amounts can 
dilute normal plasma SID leading to acidosis and causing potassium to shift out of 
the cells and into the extracellular space (3). The patient did not seem to 
experience this as the potassium was stable at 4.5 the night after surgery, along 
with the chloride level reading 106. Calcium Chloride 10% and magnesium sulfate 
were also administered while on bypass, as normal saline does not contain these 
electrolytes, whereas modified perfusate does (Table 2). After the Z-BUF was 
complete, an extra liter of plasma was taken off the patient to raise the hematocrit 
to-28%. 
 
Table 2. Components of Normal Plasma, .9% Normal Saline, and Modified 
Perfusate 
 

 Normal Plamsa .9% Normal Saline Modified Perfusate 

 Potassium 3.5-5.0 mEq/L 0.0 mEq/L 0.0 mEq/L 

 Calcium 2.3-2.6 mEq/L 0.0 mEq/L 4.0 mEq/L 

 Magnesium 1.4-2.0 mEq/L 0.0 mEq/L 2 mEq/L 

 Sodium 140 mEq/L 154 mEq/L 134 mEq/L  

 Chloride 100-108 mE q/L 154 mEq/L 98 mEq/L 

 Bicarbonate 22-26 mEq/L 0 mEq/L 17 mEq/L (added) 

 Lactate 0.5-2.2 mEq/L 0.0 mEq/L 0.0 mEq/L 

 Dextrose 70-110 mOsm/L 0 mOsm/L 0 mOsm/L 

 Osmolarity 280-296 mOsm/L 308 mOsm/L 252 mOsm/L 
 

High glucose levels during surgery have been found to be an independent 
predictor of mortality in patients with and without diabetes undergoing CABG 
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surgery (4). During CPB, the rate of consumption of glucose as a fuel is decreased, 
along with a reduction in the glomerular filtration rate and an enhanced 
reabsorption of glucose by the kidneys (4). This only adds to the increase in glucose 
concentrations that will be seen with the administration of cardioplegia. It has 
been shown that a post-operative serum glucose level greater than 250 mg/dL is 
associated with a 10 fold increase in complications following surgery (5). Due to 
the 10.54 liters of cardioplegia given, a total of 2.108 liters of crystalloid (70% 
dextrose) was administered to the patient and made its way back into the systemic 
circulation. This raised the blood glucose level to 611 at its highest point. 
Therefore, insulin was being continuously infused, bringing the glucose levels 
down by more than 200. Overall, glycemic control is best achieved with continuous 
insulin infusions during surgery and has been shown to reduce morbidity and 
mortality, lower the number of wound infections, reduce length of hospital  
stay, and enhance long term survival (5). 
 
An inability to arrest the heart is occasionally seen in patients with three major 
coronary vessel occlusion, as there is enough collateral flow that has developed to 
the myocardium retaining the heart's function (6). This seemed to be the case for 
this patient as a large amount of cardioplegia had to be given to maintain an arrest. 
It has been shown that collateral flow can be greatly reduced by reducing the 
perfusion pressure during CPB (6), however this patient had moderate carotid 
artery disease and thus a higher than normal perfusion pressure was maintained 
to perfuse through the stenosed carotids. Brazier, Hottenrot, and Buckberg have 
stated, "Extracoronary collateral vessels can arise from the mediastinal, 
pericardial, and bronchial collateral channels that can enter the heart through 
pericardial reflections around the pulmonary and systemic veins as well as from 
the vasa vasorum along the major vessels leading to the myocardium"(p.433, 
1975). The surgeon thus placed an extra vent in the pulmonary artery, as it has 
been shown that one of the major collateral drainage pathways is that of the 
peribronchial capillaries draining directly to the pulmonary artery (7). 
 
Conclusion 
In summary, this case illustrates a successful approach to managing hyperkalemia 
and hyperglycemia during cardiac surgery. Large doses of cardioplegia along with 
multiple units of RBCs causes potassium levels to rise above normal levels. Also, 
glucose levels rise and hematocrit is lowered with the delivery of large amounts of 
Buckberg cardioplegia. Therefore, the use of Z-BUF, insulin infusion, and 
hemoconcentration is an effective way to lower potassium and glucose levels in 
the blood and raise hematocrit levels respectively. 
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1400-1430 A Lack of Evidence for a Relationship Between Low Cardiac Index Flows on CPB 
& Acute Kidney Injury in Mitral Valve Repair Cases 

 
Rebecca Ko, NSUH-LIUP Cardiovascular Perfusion Student 
 
Adequate end organ perfusion is an essential part of perfusion 
practice.  The heart, brain, eyes, and kidneys are all vulnerable to 
compromised cardiac and circulatory function.  This paper will 
focus on the kidneys.  For perfusionists, an institution will 

implement protocols for minimum mean arterial pressure (MAP) or minimum 
cardiac index flows to prevent end organ damage while on bypass.  However, 
testing limits to these protocols goes against evidence based practice.  Therefore, 
this study looks at the normal and lower limits of cardiac index flow on bypass by 
observing technically challenging mitral valve repair cases across all surgical 
approaches: traditional sternotomy, minimally invasive thoracotomy, and robotic.  
Patients with existing kidney dysfunction and cases involving procedures other 
than or in addition to mitral valve repairs were excluded from this study.  By 
looking at the average cardiac index achieved on bypass, the preliminary results of 
this thesis reveal that with cardiac indexes as low as 1.6 there is no statistically 
significant RIFLE criteria and AKIN classification of acute kidney injury observed.   
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©2017 Haemonetics Corporation. Haemonetics, Cell Saver, Elite, and TEG are trademarks 
or registered trademarks of Haemonetics Corporation in the USA, other countries, or both. 
PlateletMapping is a registered trademark of Cora Healthcare, Inc. 

Autotransfusion and  
Sequestration Workshop
Please stop by for an overview of the new Cell Saver Elite+! 
Our new system offers fast, intuitive performance with some 
exciting enhancements.  

Time: 12:00 p.m. – 1:00 p.m.

Location:    Gardens Ballroom

Blood Management Today -  
Cardiovascular Applications  
with TEG®6s
Presented by:  Mike Miller, BS, Manager, Hemostasis 

Clinical Resources

Time: 3:15 p.m. – 4:00 p.m.

Location: Queens Ballroom 

Haemonetics TEG® Workshop
Topics: 1.  Hemostasis Management in ECMO/VADs
 2.  Bleeding and thrombosis risk  

assessment with PlateletMapping®

 3.  Introduction to the TEG 6s analzyer  
and TEG ManagerTM Software system

Time: 4:00 p.m. – 5:00 p.m..

Location:    Gardens Ballroom 
Featuring hors d’oeuvres, select  
wine & beer

Please join us for these exciting 
events at Sanibel Symposium!
Wednesday, April 5, 2017
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Introducing Centrepid™ 

CellMedix is proud to introduce its newly FDA-Approved 

Centrepid System featuring exceptional flexibility and high 

platelet yields in a cost-effective package. 

Centrepid™ Key Features

Rapid collection of autologous platelet concentrate from a 

low volume blood draw.

Highly portable and suitable for both office and operating 

room environments.

Complete control over the concentration and volume of 

the end products.

Complementary OnCloud Data Management for Centrepid 

users.

2 Centrepid™ PC devices in each kit.

Industry leader in five critical areas:

71% platelet recovery

5.1 x concentration factor

Low white blood count levels

Most cost-effective solution

13 minute processing time

CELLMEDIX Holdings, LLC

19 Park Drive * Franklin, NJ 07416

Toll Free: 855-380-CELL

www.cellmedix.com

C  E  L  L M  E  D  I  X  .  C  O  M

FDA BK130079 
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Ready-to-Use

Preserve and Protect

Preservation and Protection 
in Organ Transplantation

The Multi-Organ Solution

Kidney

Liver

Pancreas

Heart

Please see accompanying 
Prescribing Information. 72
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Versatility  
that makes the rounds.

Pulmonary 
Care

ER

OR: 
 General, 
Cardiac & 
Thoracic 
Surgery 

Cath lab

From the Cath Lab to the ER and beyond, CARDIOHELP has a compact,  
innovative design and sophisticated safety features, offering the clinician: 

Safety

Convenient monitoring of patient-critical parameters upon initiation 
of circulatory and/or pulmonary support for up to six hours.

Ease-of-use

Rapid deployment of this all-in-one system with an intuitive user-interface.

Transport

Compact and lightweight design enables intra- and inter-hospital patient transport.
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CARDIOHELP:  
Throughout the hospital and beyond.
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Finally, cerebral oximetry you can act on. 
Light Detection 

Nonin Medical's EQUANOX™ Advance rS02 technology 
more effectively isolates cerebral and somatic tissue 

• Accurate - Absolute accuracy of 4.1 Arms1 

• Consistent - Proven repeatability of ±2 digits2 

• Reliable - Patented dual-emitter/dual-detector 
sensor architecture to more effectively isolate 
brain tissue 

Schedule a no obligation evaluation: 

non1nequanox.com 
800.356.8874 

1 Calibration and validation study on file at Nonin. Medical, Inc., Plymouth, MN 8004CA 
' Repeatability study on file at Nonin, Medical, Inc., Plymouth, MN 8004CA 

()2013 Nonin Medical, Inc. 

~QUANOXN 
Model7600 
Regional Oximeter System 
with Model 8004CA sensors 

@ IWN'IJ'I'I. 
Leaders in Noninvas1ve Med1ca1 Monitoring 
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Terumo has led the way in oxygenator innovation and 

quality for more than 30 years. The new CAPIOX® FX 

Advance Oxygenator advances your oxygenator to 

the next level by enhancing flow dynamics.1 Now you 

can expand your options and choose a smaller, lower 

prime oxygenator for even more patients.

Terumo Cardiovascular Group  Ann Arbor, Michigan USA  734.663.4145  800.521.2818 
Terumo Corporation  Tokyo, Japan  81.3.3374.8111
Terumo Europe N.V. Cardiovascular Division  Eschborn, Germany  49.61.96.8023.0

Terumo® and CAPIOX® are registered trademarks of Terumo Corporation.  
©2016 Terumo Cardiovascular Systems Corporation. March 2016. 871388

Advance to 
the next level.

Contact your Terumo sales representative today.

terumo-cvgroup.com/FXAdvance

1  Internal testing. 

CAPIOX FX Advance Oxygenator 
with Integrated Arterial Filter and Hardshell Reservoir 

En
ha

nced Flow Dynamics

INCREASED MAXIMUM BLOOD FLOW RATES

– More patients benefit from the lowest
prime adult oxygenator available

– For reduced hemodilution

LOWER MINIMUM OPERATING LEVELS

871388_CAP-FXAdvance-Ad_Sanibel-Sym_fullPg_MAR2016.indd   1 3/8/2016   11:08:55 AM
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