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I recently spent a protracted weekend in the City of Brotherly Love attending a
series of meetings around the annual meeting of The American Association of
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All day Friday was spent, with fellow Academy representative Linda Mongero,
convening with The Accreditation Committee for Perfusion Education (AC-PE).
This committee is an arm of the Commission on Accreditation of Allied Health
Professions (CAAHEP) and is made up of perfusionists representing the American Society of Extracorporeal Technology (AmSECT) , the American Academy
of Cardiovascular Perfusion (AACP), the American Board of Cardiovascular Perfusion (ABCP) and the Perfusion Program Director‟s Council (PPDC), in addition,
representatives of the Society of Thoracic Surgeons (STS), the AATS and the
Society of Cardiovascular Anesthesiologists (SCA). The AC-PE sets the standards and guidance for Perfusion Programs as well as recommending CAAHEP
accreditation. I apologize for the alphabet soup but the point I would like to make
is that each group had real people sitting at the table. The discussion was caring,
respectful and very intelligent. Several prospective initiatives were launched to
clarify guidance to programs, to ascertain the best set of outcomes by which to
assess perfusion programs, and an effort to understand what the expectations of
cardiac surgeons are concerning perfusion education. The value of such an
open discussion with our physician colleagues cannot be overestimated and the
level of constructive interest in our profession was impressive.
Saturday was spent at the inaugural program for perfusionists, physician assistants and nurse practitioners at the annual meeting of the AATS. This was an
intellectually lively meeting organized by Dr. Michael Argenziano of ColumbiaPresbyterian. The subjects were an array of controversial issues in cardiac, thoracic and intensive care medicine. Many topics were presented by a practitioner
followed by some “testy” pro/con debates. Two of the participants were our own
Linda Mongero and Jeff Riley. The program and the effort to reach out to the
allied health community by the AATS is another example of a renewed commitment to “multidisciplinarianism” (my take on multiculturalism).
Sunday evening I had the good fortune to meet with The American Heart Association‟s Leadership Council for Cardiac Surgery and Anesthesia. I was asked by
the current chair, Dr. Frank Sellke of Brown University and Rhode Island Hospital, to represent perfusionists. This Council is made up of some of the intellectual
heavyweights in the field who maintain an interest in research. They were curious to know more about our professional organizations and how they might solicit our involvement. The incoming chair of the group, Dr. John Ikonomidis of the
Medical University of South Carolina, asked for the opportunity to speak at our
next annual meeting.
Continued on Page 11
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33rd Annual Seminar of The American Academy
of Cardiovascular Perfusion
Omni Royal Orleans Hotel
New Orleans, Louisiana
January 26-29, 2012
Thursday, January 26, 2012
9:00 AM – 1:00 PM
Council Meeting
10:00 AM – 3:00 PM
REGISTRATION
2:30 PM – 4:30 PM
Fireside Chats
4:30 PM – 5:30 PM
REGISTRATION
5:00 PM
Opening Business Meeting
Fellow, Member, Senior and Honorary Members
5:30 PM – 8:00 PM
Sponsor‟s Hands-On Workshop & Reception
Friday, January 27, 2012
7:00 AM
8:00 AM – 9:30 AM
9:30 AM – 10:00 AM
10:00 AM – 11:30 PM
11:30 PM – 1:00 PM
1:00 PM – 3:30 PM
3:30 PM – 5:30 PM
6:30 PM

REGISTRATION
Scientific Session
Break
Scientific Session
Lunch
Special Scientific Session (Panel)
Fireside Chats
Induction Dinner
Fellow, Senior, Honorary Members & Guests

Saturday, January 28, 2012
7:00 AM
REGISTRATION
8:00 AM – 9:30 AM
Scientific Session
9:30 AM – 10:00 AM
Break
10:00 AM – 11:30 PM
Memorial Session
11:30 PM – 1:00 PM
Lunch
1:00 PM – 3:30 PM
Special Scientific Session (Panel)
3:30 PM – 5:30 PM
Fireside Chats
5:30PM
Closing Business Meeting
Fellow, Senior and Honorary Members Only
Sunday, January 29, 2012
8:00 AM – 10:00 AM
Scientific Session
10:00 AM – 12:00 PM
Fireside Chats
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Letter to the Editor
The recent article in the American Academy of Cardiovascular Perfusion 2011 Spring Newsletter by
C.T. Walker raises important issues regarding the
performance of the current generation of cerebral
oximeters. I make the following comments on these
issues based on my 20-year research and clinical
experience with transcranial near-infrared reflectance spectroscopy (NIRS). In the spirit of full disclosure, I am a member of the Covidien and Somanetics speakers’ bureaus. However, this commentary is exclusively my product.

3. Since outliers are by definition a rare phenomenon, there are as yet no peer-reviewed publications
describing the influence of unknown quantities of an
unknown chromophore on the trending performance
of various NIRS devices. Similarly, the impact of an
unknown chromophore on established alarm criteria
is unknown.
4. It is important for potential users of this technology to distinguish marketing claims from scientific
fact. The facts are these:
a. Numerous peer-reviewed scientific reports
have compared the performance of two- and fourwavelength cerebral oximeters over a wide range of
oxygen saturation and found no significant advantage to the use of the additional wavelengths.
(Gagnon RE 2002 J Clin Mon 17:385)
b. Similarly, the characteristics of the baseline
value normal distribution curves for two- and fourwavelength oximeters are the same. (Thavasathy M
2003 Anaesthesia 57:999)
c. To my knowledge, there are no peer-reviewed
reports that have demonstrated significantly improved measurement accuracy of a system using
two light sources compared with a single-source
system.

1. Mr. Walker’s observation that several two- and
three-wavelength NIRS devices identified a signal
from an apparently healthy young male as indeterminate should be considered as strong evidence
that the patient represented a technical “outlier”. In
most individuals, the hemoglobin chromophore is
the sole significant influence on photon absorption
differences at the target wavelengths. In outliers,
the presence of an additional intracranial chromophore with absorbance in this range creates ambiguity in the pattern of photon absorption (Boulos PR
2007 Arch Ophthal 125:380). This ambiguity potentially confounds measurement of oxygen saturation
by invalidating the standard assumptions used in
the computational algorithm. Under these circumstances, oximeter performance ideally indicates the
unreliability of any resultant measurements. Would
a pilot prefer an altimeter that displayed a plausible
false value to one that clearly indicated an error
condition?

5. This controversy is yet another example of the
importance of adherence to scientifically rigorous
evidenced-based medicine.
I feel your readership deserves an unbiased and
scientifically valid description of these clinically important issues.

2. In the absence of a universally accepted reference standard for brain oxygen saturation, it is currently not possible to directly compare the accuracy
of various NIRS devices. The results described by
Mr. Walker could have just as easily been explained
by claiming that only the new four-channel device
produced a false value, while all the other devices
correctly determined that the outlier patient’s transcranial signal was indeterminate.

Sincerely,
Harvey L. Edmonds, Jr. Ph.D.
Emeritus Professor
Department of Anesthesiology & Perioperative
Medicine
University of Louisville School of Medicine
830 Huntington Road
Louisville, KY 40207-3633
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The Role of TEG During ECMO
Introduction to ECMO
Extracorporeal life support with the use
of an artificial heart and lung is called
Extracorporeal Membrane Oxygenation
(ECMO). ECMO provides for temporary controls of gas exchange and perfusion and stabilizes patients physiologically and allows time for diagnosis,
treatment and recovery (1). The major
limitation of ECMO is bleeding and
thrombotic complications which are related to contact of blood with the nonbiological surface of the ECMO circuit.
This interaction may lead to a massive
inflammatory and clotting response (2).
Anticoagulation is necessary to prevent
thrombosis, but this increases the risk
of bleeding, sometimes leading to premature separation from ECMO especially in neonates and infants (3).

Anticoagulation during ECMO
Heparin continues to dominate anticoagulation therapy for ECMO because it
has a rapid onset of action, is easily
reversible, inexpensive, widely available and well tolerated by pediatric and
adult patients. Heparin‟s anticoagula
tion properties are achieved by inhibiting thrombin and factor Xa generation
by binding to and activating antithrombin (AT). The goal of anticoagulation for ECMO is to prevent lifethreatening thrombosis and excessive
Satya N Chaudhary, MCA bleeding. Inadequate anticoagulation
Class of 2011
causes clot formation, premature oxyRush University
genator failure, and thromboembolism
Chicago, Illinois
whereas excess heparinization may
limit ECMO pump flow, decrease tissue
oxygenation, increases the risk of cannulation site bleeding, increase the
need for blood product transfusions,
and further fluid and electrolyte imbalance. The coagulation management in
newborn becomes more challenging
because of premature birth, underdevelopment of the coagulation system
(both concentration and capability) (4).
Page 4

Activated Clotting Time (ACT) is considered the gold standard test for monitoring anticoagulation during ECMO.
The most widely used range for the
ACT with heparin during ECMO has
been 180 to 220 seconds (5). It is a
functional test that measures the intrinsic and common coagulation pathways.
Heparin‟s anticoagulant response may
vary from patient to patient, so, traditionally, heparin dosing has ranged
from 20 to 70 u/kg/h (6). Since the
complete suppression of thrombin is
not the goal of ECMO, heparin dosing
must depend on laboratory testing.
Thus, a rapid, bed site point of care
test which can access the functional
measures of clotting such as TEG is
important to guide diagnosis and treatment (7).

Introduction to Thromboelastography (TEG)
TEG is a bed site, point of care anticoagulation monitoring system which
compliments other methods currently
being used to improve patient care. It is
a viscoelastic monitoring system which
measures functional aspect of all components of clot formation, strength and
lysis. During ECMO, coagulation assessment with the TEG provides useful
information for the rapid diagnosis of
hemorrhagic conditions, which may
help to guide transfusion therapy (8).
TEG results are simplified by both
graphical and numerical presentation
of results, highlighting of abnormal results and computerized analysis of the
trace (9). 37% of the ELSO registered
centers have incorporated the TEG into
their management of ECMO (10). The
value of the TEG for ECMO and CPB
has become more recognized over the
last decade with the application of additives such as heparinase, TF, and
kaolin to expand its capabilities (11).
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Clinical uses of TEG in ECMO

Fibrinolysis: TEG may be a good substitute laboratory test to detect fibrinolysis and hyperfibrinolysis
and determine fibrinogen requirements. A prolonged
r with the kTEG cannot distinguish between low fibrinogen and heparin, but a prolonged r with hTEG
is consistent with low fibrinogen (4). Levels of fibrinogen < 50 mg/dL commonly occur in neonates
and infants during CPB and ECMO (16). Muntean et
al. (17) has recommended maintaining a fibrinogen
level of 100 mg/dL during ECMO.

Transfusion Therapy: ECMO patients require aggressive transfusion therapy. The TEG has enabled
clinicians to make more rapid decisions about transfusion resulting in more timely administration of
blood products. Algorithms based on TEG parameters have led to a significant reduction in transfusion
requirements (12). The TEG provides a bigger picture of patient‟s coagulation status, and has been
shown to be superior to other tests of coagulation
such as PT, PTT, fibrinogen or activated clotting
time in the management of bleeding diastasis (13).

Recombinant activated Factor VII: Recombinant
activated FVII (rFVIIa) is indicated primarily for treatment of hemophilia patients and for patients with
FVII deficiency. There are no good laboratory methods for monitoring the efficacy of FVIIa or predicting
its effectiveness. The TEG, however, is considered
to be a good test to predict the efficacy and risk of
thrombotic complications of rFVIIa. rVIIa is always
administered after the oxygenator.

The TEG studies can rapidly detect specific causes
of bleeding and help in implementation of blood
component therapies. The thromboelastograph is
capable of monitoring both enzymatic activation and
platelet function separately and can help differentiate between surgical bleeding, Von Willebrand‟s
factor deficiency, general clotting factor deficiencies,
low fibrinogen levels, poor platelet function, or coagulation disturbances caused by hypothermia and
a host of hypercoagulable and hyperfibrinolytic
states (7).

FFP and clotting factor: Transfusion of clotting
factors is more frequently based on PT, fibrinogen
levels and INR rather than on TEG. Although FFP
contains most of the clotting factors, there is more
bleeding post CPB in infants after the administration
of FFP than after the administration of cryoprecipitate (18). If the bleeding and all the coagulation
tests are normal, FFP administration may be helpful
as a volume expander, and may aid in maintaining
adequate flows and osmolality during ECMO.

A TEG study is generally performed every 24 hours
and is used to guide component therapies with the
following trigger points: Platelet transfusions for a
maximum amplitude (MA) < 51 mm. Cryoprecipitate
transfusions for an alpha angle (α) <550. Fresh frozen plasma transfusions for a reaction time (R) > 8
minutes. Blood product transfusion is given anytime:
platelet counts <100000 X10 9/µL, hemoglobin <12
g/dL and fibrinogen <1.5 mg/dL (7).

Neonates and Infants: Miller et al. demonstrated
the functional integrity of the coagulation system of
neonates and infants with the thromboelastogram
(TEG) even though clotting factors concentration is
less and is not fully matured (19). In fact, a „more
coagulable state‟ was reported based on TEG val
ues in the individuals 1 to 3 months of age compared with adults (20). Profound reduction in coagulation components and thrombocytopenia occur in
neonates and infants with initiation of ECMO compared with adults (16). The TEG of infants demonstrates that even with lower plasma levels than
adults they still clot effectively (19).

Platelet Therapy: During ECMO, platelets are constantly exposed to the extracorporeal circuit and to
heparin. This recurring platelet dysfunction in the
presence of a “normal” platelet count results in fre
quent transfusions (14). Modified TEG can measure
platelet function by maximum amplitude but it is not
sensitive enough for dose adjustment of antiplatelet
therapy. Recently, however, TEG platelet mapping
has become available and has been used to monitor
antiplatelet therapy in patients receiving aspirin,
dipyridamole or clopidogrel (15). The combination of
TEG, Platelet Count, and PT testing may minimize
platelet transfusion and so extend the life of the oxygenator (4).

Moreover, TEG is also applicable in hypercoagulability, detecting trace amounts of heparin, factor XIII
deficiency and polycythemia.
Continued on Page 10
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2012 Annual Seminar

New Orleans, Louisiana
January 26-29, 2012

Transportation options from the airport:
Airport Taxi Service: Approximately $33 one way for up to two
passengers:
$14 per person for additional passengers
Airport Shuttle: Approximately $20 one way per person;
$38 round-trip
(advance purchase required)
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Our Host Hotel
Omni Royal Orleans Hotel
New Orleans, Louisiana
(Located in the French Quarter)

Single/Double Occupancy
$159.00 per night

Luxury French Quarter Accommodations
Our 346 guest rooms are tastefully furnished in 19th century New Orleans decor and are well appointed to assure your
absolute comfort. All rooms showcase marble bathrooms and executive writing desks, while some offer private balconies overlooking the famed streets of Royal and St. Louis in the heart of the French Quarter.

Room Features
Fully stocked refreshment center
Hair dryer
Iron and ironing board
Coffeemaker
Complimentary USA Today delivered to your room
daily
In-room safe
Robe to use during your stay
Work desk

In-Room Technology
Complimentary high-speed wireless Internet access
Three dual-line telephones
Speaker phone
Voice mail
Computer modem hook-up and dataports
25-inch remote control cable TV
Video check-out
LodgeNet system featuring on-demand hit movies
and Nintendo 64® video games (additional cost)
AM/FM alarm clock
Individual climate control

Reservations:
800-578-0500
Remember to mention that you will be attending the AACP
annual meeting to get the discounted room rate.
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FATIGUE & EXTENDED WORK HOURS
AMONG PERFUSIONISTS
What about you, have you ever
performed CPB after working all
night? Have you ever felt unsafe behind the pump due to sleep deprivation? Have you ever had an unpleasant bathroom experience in the O.R.
during extended work hours? Is sleep
deprivation a safety concern for perfusionists?

There is no argument to the fact
that sleep deprivation and fatigue
negatively impact performance and
mood (Table 1). In fact, studies have
correlated that after 24 hours of
wakefulness, psychomotor function is
equivalent to having a blood alcohol
concentration of 0.1% -- legally intoxicated in most states! 2
Ashleigh Trew, BS
Perfusion Student

1
Table 2

SUNY Upstate Medical
University

To find out, we surveyed the perfusion community (Table 2) to understand the prevalence of fatigue behind the pump and, also the current
opinions of this issue.
Survey results showed that performance of cardiopulmonary bypass (CPB) after 17, 23, 36 hours of
wakefulness was reported by 83%,
63% and 15% respondents respectively. Microsleep during CPB was
reported by 49.5% of respondents.
Additionally, 76% indicate that they

Syracuse, New York

This study was presented at
the 32nd Annual Seminar of
The American Academy of
Cardiovascular Perfusion,
Reno, Nevada, 2011.
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have been concerned about their ability to perform their job adequately due to fatigue related
acute sleep deprivation. A fatigue related minor
error was reported by 66% while 6.7% admit
having a serious perfusion accident believed to
be due to fatigue (Table 3).

staff but unfortunately it is impractical to set
work limits, 32.2% believe fatigue issues should
be taken more seriously and specific work limit
guidelines should be stated by our professional
organizations and, 13.4% believe that limits
should be established, legislated, and enforced
by state or federal authorities.
Based upon this preliminary survey data, it
appears that fatigue and acute sleep deprivation may be a significant safety concern in the
perfusion community. Further research must be
performed to understand actual performance
degradation that may occur in fatigued perfusionists performing CPB.

Regarding bathroom requirements while on
CPB, 87.5% have felt extremely uncomfortable
at least once, 19.9% have relieved themselves
in the operating room at least once, and 22.3%
have left the pump unattended by a perfusionist
to use the restroom at least once (Table 4).
Automobile accidents attributed to an extended period of work and fatigue was reported
by 6.9% and another 44.4% reported a near
miss auto accident.
Concerning critical phases of bypass, 51.5%
believe that they perform less effectively when
fatigued.
Opinions regarding workplace management
were as follows; 48% believe that fatigue can
play a role in our profession and managers
should do what they can to provide a rested

References
1. Howard S. Fatigue and the Practice of Anes
thesi ology, in http://www.apsf.org/ n e w s
letters/htmł2005/spring/01fatigue.htm
2. Dawson D, Reid K. Fatigue, alcohol and perforance impairment [Scientific
Correspondence]. Nature 1997;388:235.
The full manuscript of this article has been submitted to
the journal Perfusion for possible publication.
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neonatal heart surgery: mechanisms and strategies. Ann
Thorac Surg. 2006;81:S2360-S2366.

Continued from Page 5

Limitations of TEG
There is no single global test that can evaluate overall hemostasis adequately. TEG is an established
device today used for monitoring coagulation, guiding transfusion or component therapy and predicting
postoperative complications due to hypercoagulability (21). However, regarding the prediction of postoperative bleeding by TEG recently findings have
shown conflicting results (22). Patient‟s age and he
matocrit level may affect the result obtained by TEG.
Additionally, TEG is difficult to standardize and inadequate user training or poor device maintenance
may introduce significant errors of measurement.

Future of ECMO and TEG
Management of anticoagulation and transfusion triggers during ECMO continues to evolve. This has
been a very slow process. The challenge that the
profession faces is matching the new technologies
with adequate studies that can confirm the efficacy of
the new devices or tests. Heparin coated ECMO circuit are more biocompatible. This has been shown
to attenuate activation of the inflammatory/
hemostatic system, reduce anticoagulation, and prolong extracorporeal support. Heparin bonded circuits
may be used in all patient except in those with a
documented history of heparin induced thrombocytopenia (HIT) (23, 24). Research on non-thrombogenic
surfaces holds the promise of prolonged extracorporeal circulation without anticoagulation and without
bleeding. During the next decade we may see ECMO
circuits that are much simpler to set up and use, are
safer, and are less complicated and easier to manage in any ICUs where patients with profound respiratory and cardiac failure are treated (1). In short,
ECMO is a major commitment of resources to a patient complicated by a number of problems that require a multidisciplinary team approach to achieve
the best outcomes.
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The Board and Commissioners of CAAHEP
want to thank

Continued from Page 1

Monday got an early start with the meeting of the
editorial board of The Journal of Thoracic and Cardiovascular Surgery, a group I was appointed to by
the Editor-in-Chief, Dr. Lawrence Cohn, of my own
Brigham and Women‟s Hospital in Boston. Dr. Cohn
was the first editor of this respected publication to
include perfusionists and anesthesiologists on the
editorial board and has opened the subject matter to
include all the disciplines and technologies involved
in cardiothoracic care.
We are entering a new era of collaboration in our
specialty. The historic lines between groups are fading. The enlightened are coming together to afford
better outcomes for our shared patients and to facilitate improving the process of care. We, as perfusionists, are being challenged to take a seat at the
table. In order to do that effectively we must be prepared to intelligently discuss our methods and decision making with ample reference to the literature,
the state-of-the-art of the practice and our own collective experience. We are challenged to understand the pathophysiology of those we care for, and
the surgical techniques used to treat our shared patients. We are challenged to function as true consultants in planning and executing the operations.
We are being invited to take our place in this community of mutual interests.
Daniel J. FitzGerald CCP, LP
President, AACP

American Academy of
Cardiovascular Perfusion
For joining us as a partner in the important
process of accrediting perfusion educational
programs.
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The quality assurance that accreditation of
these programs promotes protects patients and
students as well as enhancing the profession.
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Contact Information for Our
Sponsoring Partners

The ACADEMY ANNUAL MEETING DEADLINES
ABSTRACT DEADLINE

October 15, 2011

MEMBERSHIP DEADLINE

November 26, 2011

PRE-REGISTRATION

January 3, 2012

HOTEL REGISTRATION

January 3, 2012

2012 ANNUAL MEETING

January 26 - 29, 2012

Others Meetings
Perfusion Downunder – The Winter Meeting
Hayman Island
Whitsundays
Australia
August 6-8, 2011
Website: www.perfusiondownunder.com
Case Reports in the Sun VII (CRITS)
Sponsored by the Florida Perfusion Society
Renaissance International Hotel and Plaza
Tampa, Florida
September 8-11, 2011
Website: www.floridaperfusion.com
Update on Perfusion Devices
Medical University of South Carolina
Charleston, South Carolina
October 13–15, 2011
Contact: 843-792-2298
Email: hannm@musc.edu
Website: http://www.musc.edu/upd
Dynamic Changes in the Cardiac Patient
Population: Challenges for Technologies
and Perfusion Techniques
Cornell Medical Center in NYC
Sponsored by NYSSP/ NFFPE
November 5, 2011
Contact: 516-466-2994
Email: rbahk@nshs.edu
Abstract submission to ehiscvp@aol.com or
rbahk@nshs.edu.
Prize awards for professional and student categories.

ABIOMED, INC.
Phone: 978-777-5410
Fax: 978-777-8411
Website: www.abiomed.com
COVIDIEN (now offering Somanetics INVOS System)
Phone: 248-689-3050
Fax: 248-689-4272
Website: somanetics.com
KIMBERLY-CLARK HEALTH CARE
Phone: 770-587-8578
Fax: 920-225-4531
Website: www.kchealthcare.com/warming
MAQUET CARDIOPULMONARY
Phone: 888-627-8383
Website: www.maquet.com
MEDTRONIC PERFUSION SYSTEMS
Phone: 763-391-9000
Websites: www.medtronic.com
www.perfusionsystems.com
NONIN MEDICAL INC.
Phone: 763-553-9968
Fax: 763-553-0363
Website: www.nonin.com
QUEST MEDICAL, INC.
Phone: 800-627-0226 or 972-390-9800
Fax: 972-390-2881
Website: www.questmedical.com
SORIN GROUP USA, INC.
Phone: 800-221-7943 or 303-467-6517
Fax: 303-467-6375
Website: www.soringroup-usa.com
Email: Sorin-CP.Info@sorin.com
SPECTRUM MEDICAL, INC.
Phone: 800-265-2331
Fax: 803-802-1455
Website: www.spectrummedical.com
TERUMO CARDIOVASCULAR SYSTEMS
Phone: 734-663-4145 or 800-521-2818
Fax: 734-663-7981
Website: terumo-cvs.com
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