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by Jeffrey B. Cooper, PhD

Our founding father and first president, Ellison
C. Pierce Jr., MD, described his recollections of the
history of APSF in the 1995 Rovenstine lecture.1 The
first APSF executive director, Dr. E.S. Siker, also
wrote a history that can be found on the APSF web-
site (http://apsf.org/about/brief_history.mspx). As
one who has been involved in patient safety from
the earliest days, I can say that those recollections
coincide with mine. Yet, they are written from the
view of anesthesiologists, who rightly see things
from the perspective of personal experience in 
caring for patients. My perspective is different. It is
that of an engineer who had the opportunity to
observe and document with an eye that had not
been trained to accept the normalcy of the way
things were being done. During my orientation to
anesthesia, I had the good fortune of spending time
in operating rooms with an astute, young 
anesthesiologist who was able to identify what 
wasn’t right about the accepted ways of doing
things.2 He opened my eyes to see needed improve-
ments in patient safety. It’s from this point of view
that I write this account of the APSF, how it came to
be, what it has done, and to share some interesting
side notes along the way.

Dr. Pierce formed the idea for the APSF in
Boston in 1984 at the International Symposium on
Preventable Anesthesia Mortality and Morbidity
(ISPAMM). The conference was born of a sugges-
tion to Dr. Richard J. Kitz, then chair of the Depart-
ment of Anesthesia at the Massachusetts General

he had a great amount of personal experience and
observations, he was primed to take on the chal-
lenge. We gathered 50 invited participants to delib-
erate on this topic, and received grant support from
various companies. As a result, Dr. Pierce con-
ceived of the need for the APSF. He then set about
to change his vision into a reality.

The time was right. Dr. Pierce had already
formed the ASA’s Committee on Patient Safety and
Risk Management. His efforts were supported by a
provocative ABC 20/20 report on the dangers of
anesthesia. The show featured patients who died or
were in a vegetative state as a result of an adverse
anesthesia event. Public awareness was so aroused
that many patients arriving to the operating room
the next day asked if an oxygen analyzer would be
used during their anesthetic.  In a majority of cases
the answer was probably no. That situation was
soon remedied.

Dr. Pierce put the political wheels in motion to
create a foundation. I recall a meeting in a hotel
room at the ASA meeting at which we worked out
many of the details of structure, membership, and
most important, financing. The ASA agreed to
underwrite the startup with $100,000. That was
matched with gifts from the Puritan Bennett 
Foundation, through the efforts of Burton Dole, then
CEO of Puritan Bennett, and from Ohmeda, through
the efforts of its CEO, the late Dekle Rountree.

See “Roots,” Page 3

Hospital. Dr. Kitz had given a lecture at the Royal
College of Anaesthetists. His topic was human
error and preventable mishaps in anesthesia, and
was based on information from the critical incident
studies conducted by the Anesthesia Bioengineer-
ing Unit at the MGH during the mid to late 1970s.
Professor Cecil Gray, an esteemed academician,
concluded that the information presented demon-
strated the need for an international meeting to
consider the occurrence of harmful, preventable
outcomes. Dr. Kitz carried that idea across the
pond and teamed with Dr. Pierce, then president of
the ASA, and me, to organize the meeting. Since
Dr. Pierce and his department had been involved as
subjects in the critical-incident research, and since

The APSF: 20-Year Anniversary of the First Patient
Safety Organization—Past, Present & Future

Original APSF Board Members (L to R): Dr. J. S. Gravenstein, Dr. J. B. Cooper, Dr. E. S. Siker, Mr. I. E. Holzer, 
Dr. E. C. Pierce, Mr. B. A. Dole, and Mr. W. D. Rountree.
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by Ellison C. Pierce, Jr., MD

(An excerpt from the 1995 Emery A. Rovenstine Lecture)

On Thursday, April 22, 1982, there appeared on
ABC television a segment of the program 20/20
entitled, "The Deep Sleep, 6,000 Will Die or Suffer
Brain Damage." The announcer opened the program,
"If you are going to go into anesthesia, you are
going on a long trip and you should not do it, if you
can avoid it in any way. General anesthesia is safe
most of the time, but there are dangers from human
error, carelessness and a critical shortage of anesthesi-
ologists. This year, 6,000 patients will die or suffer
brain damage." Following scenes of patients who
had anesthesia mishaps, the program went on to
say, "The people you have just seen are tragic vic-
tims of a danger they never knew existed—mistakes
in administering anesthesia." In another example
shown on the program a patient was left in a coma
following the anesthesiologist's error in turning off
oxygen rather than nitrous oxide at the end of an
anesthetic. Later in the program, the following dia-
log ensues. An unidentified spokesperson advises
Tom Jerriel, one of the hosts, that, "There is a hospi-
tal in New York City where there are two anesthesia
people covering five operating rooms." Jerriel is
incredulous, and asks, "How do they do it?" The
spokesperson replies, "Well, they run quickly and
pray a lot."

The 20/20 program was a watershed for anesthesia
patient safety endeavors. At the time, I was ASA first
vice president and decided to establish a new ASA

committee, the Committee on Patient Safety and
Risk Management. Howard Zauder was the first
chairman. The ASA had, of course, been involved in
quality assurance for some time with its Committee
on Peer Review, but never before had the concept of
patient safety been so specifically addressed by our
specialty society. Among its first endeavors the
Committee developed a series of patient safety
videotapes.  .  .  with me as executive producer. In
1984, Cooper, Richard Kitz, and I hosted the first
International Symposium on Preventable Anesthesia
Mortality and Morbidity (ISPAMM), held in Boston.
Some 50 anesthesiologists from the United States,
Australia, Great Britain, South Africa, and Belgium
attended. Debate was loud and strong; controversy
among the nations was extensive, especially consid-
ering use of monitoring equipment. Perhaps the area
of greatest agreement was in the definitions of out-
come, morbidity, and mortality. That international
meeting has now been held every 2 years since.

The Anesthesia Patient Safety Foundation
(APSF) was established as an outcome of the Boston
meeting. Considerations of attaching a safety 
society to other entities, such as the World Health 
Organization, were rapidly abandoned because of
the probabilities that international controversy
would prevent effective actions.

Dr. Pierce is currently retired as chairman emeritus
of the Department of Anaesthesia at Deaconess 
Hospital and is the founder and former executive 
director of the APSF.

Looking Back: 
Doctor Pierce Reflects

Supports APSF Research
APSF gratefully acknowledges

the generous contribution of $100,000
from Merck toward the

funding ($150,000) of a 2008
APSF Research Grant that will be designated the

APSF/Merck Research Award
www.merck.com
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During those first years, there were a few key
projects and actions that the APSF undertook to
make patient safety visible. I think the most important
was the strong support for pulse oximetry and, later,
for capnometry.  These technologies have obviously
become standards of care and continue to play a
tremendous role toward insuring patient safety.

Other important APSF initiatives and a review
of research accomplishments are described in other
articles in this special issue. Many of the most
important initiatives in those early years were
those led or instigated by Dr. J.S. (Nik) Graven-
stein, a key innovator, intellect, and driving force on
our Executive Committee from the beginning and
for many years. He arranged symposia (including
one on cost containment and patient safety in anesthe-
sia), developed useful relationships with our indus-
try colleagues, and generated much academic
material and many ideas for the Newsletter.

Given my special interest in simulation, I will
make the case that it was one of the most important
developments to arise from our research support,
as evidenced from the now widely disseminated 
programs in simulation in anesthesia and every
other health care domain. Anesthesiology can be
proud of its leadership as a specialty and the many
leaders, innovators, and researchers it has pro-
duced in this relatively new field.

We did some things in our early years that
either didn’t work out at all or didn’t achieve the
kind of leverage for which we had hoped. I espe-
cially recall the Grand Anesthesia Symposium that
we planned. We had great hopes for a great confer-
ence to which we would attract many anesthesia
providers and stakeholders to learn the various
aspects of anesthesia patient safety. It was a flop.
Almost no one signed up. There was not enough
interest at the time or perhaps we just didn’t know
how to market such things. Over the years we
learned how to wisely plan such events, to wit,
symposia and workshops on patient safety and
cost reduction, simulation, and more recently,
long-term outcomes.  In addition, the annual work-
shops of the Board of Directors have grown to be
highly interactive, stimulating meetings on timely
topics, e.g., high reliability organizations (2004),
the patient experience of adverse events (2005), and
the dangers of patient controlled analgesia (2006).

As the APSF took hold, we began to outstrip
our ability to get things done with a 100% volun-
teer organization. Dr. Pierce was doing things out
of the base of his private practice anesthesia group
and was clearly stretched. It was a great fortune
that Dr. E.S. (Rick) Siker was stepping down as
chair of his department. Recognized as one of
ASA’s most effective presidents, Rick was a perfect
match for what APSF needed. He graciously took
on the new role of executive director and 
formed an effective administrative office, with
compensation of a small fraction relative to the

value of the dedicated effort he gave. Later, as Dr.
Pierce and Dr. Siker were preparing for retirement
we struck gold again, and Dr. Robert Stoelting took
on the job of part-time president. Dr. Pierce stepped
into the executive director role for a few years to
make an effective transition. When Dr. Pierce fully
retired in 2003, we reorganized to reflect our new
needs, and Dr. Stoelting became the full-time presi-
dent and 2 executive vice presidents positions were
established to expand our capabilities, initiatives,
and infrastructure.  Mr. George Schapiro and I cur-
rently occupy those positions.

The Executive Committee has turned over
almost completely since 1986. What is so remark-
able is that without exception, each new member
has brought new vitality and ideas while maintaining
the collegiality that permits lively debate and dis-
agreement over issues of importance to serving the
Foundation’s mission. After 20 years, I believe that
the APSF is even more vibrant than it has ever been
and that those who support it in the anesthesia pro-
fessions are even more committed to its mission: To
ensure that no patient is harmed by anesthesia. Of
that, you can all be very proud.

Dr. Jeff Cooper is executive vice president of the APSF
and one of the founding members of that organization and
Associate Professor of Anesthesia, Harvard Medical School,
Boston, MA.
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I recall a brief discussion about the name and sim-
ply saying, why not just call it what it is, the Anes-
thesia Patient Safety Foundation? It seemed so
natural that it stuck without much discussion. I
think one of our most important early decisions was
the adoption of a simple mission statement: “To
ensure that no patient is harmed by the effects of
anesthesia.” We altered that just a bit a few years
later (dropped “the effects”) and more recently
expanded the concept to more of a vision with more
specific targets as our mission. However, the basic,
simple idea still stands and drives all that we do.

A 40-person board was assembled that
included a truly interdisciplinary group of patient
safety advocates reflecting one of Dr. Pierce’s most
important visions: that to be effective and success-
ful, the APSF must be broadly based, allowing
cross-fertilization, and engaging manufacturers in
the process of developing patient safety solutions.
In an effort to reach all anesthesia providers, exist-
ing political differences were put aside and 3
CRNAs were appointed to the board. 

I am proud to have been counted among the
members of the first Executive Committee, although
those who know me may be hard pressed to recog-
nize the guy with the hair and beard in the original
photo from the APSF Newsletter, Volume 1, No. 1.

The initial strategy of the APSF continues very
much to this day, originally driven by the knowl-
edge that we must be lean and highly leveraged. We
quickly agreed that a newsletter would be the main
communication vehicle and that it must be deliv-
ered to all anesthesia providers without allowing
cost to become an obstacle. That was the only way
to be sure the message would get to everyone who
needed the hear it. We were fortunate to have John
Eichhorn ready to take on the role of editor. His col-
lege editorial experience came in very handy. The
first 10 years of Newsletters have been compiled into
a single volume.3 The excellence continues to this
day in the able hands of Dr. Robert Morell.

Everyone agreed that research must be a core
element of the APSF activities. We wisely recruited
Dr. Arthur Keats to guide the formation of a scien-
tific evaluation committee and review process. His
years of research experience were invaluable. At
the time he was not a strong advocate of the need
for a patient safety movement and was actually
skeptical that credible research could be done. That
was exactly the reason we needed him, to be sure
we didn’t fool ourselves. Having set up a robust
process, Dr. Keats passed on the committee leader-
ship to me. I was gratified to receive a letter saying
how he was both surprised and pleased that the
committee had worked out so well. It is working
well to this day, now under the highly competent
leadership of Dr. Sorin Brull.

Dr. Cooper Remembers our Roots
“Roots,” From Page 1

Jeffrey B. Cooper, PhD, APSF Executive Vice President
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See “Committee,” Next Page

by Richard C. Prielipp, MD

The Committee on Education and Training is
composed of 16-20 members of diverse professional
backgrounds and medical expertise, including anes-
thesiologists (affiliated with the ASA), surgeons
(ACS), nurse anesthetists (AANA), anesthesiologist
assistants (AAAA), pharmacists (ASHP), and
human factors/simulation scientists (PhD scientist-
members of the ASA). The goal of this APSF Com-
mittee is to illuminate, communicate, and
disseminate information vital to patient safety in the
perioperative period. We utilize a host of communi-
cation media to stay connected with our con-
stituents, including the APSF Newsletter, the APSF
booth at the annual ASA and IARS meetings,
reports and summaries of special safety symposia,
and the ever-expanding APSF website
(www.apsf.org). Most recently, the APSF has linked
with Anesthesia & Analgesia as the organization’s
new scientific journal, and a new section editor for
Patient Safety, Dr. Sorin J. Brull, will work closely
with its editor-in-chief.

Our target audience includes clinical anesthesia
providers, students of anesthesiology, anesthesiol-
ogy and safety scientists, anesthesiologist assistants
and OR technicians, acute care pharmacists, and
corporate vendors who provide us with reliable
medical monitors, anesthesia machines, and novel
pharmaceutical agents. In addition, our topics and
discussions are frequently relevant to the nation's
risk managers, society officers such as the Board of
Governors of the American College of Surgeons, the
liability insurance industry, the Joint Commission,
the FDA, and congressional staffers responsible for
health care information. The past, present, and
future contributions of the Committee are high-
lighted below. 

THE PAST
Improvements in Education, Training, 

and Monitoring
The improvements in patient safety have been

the result of the sustained focus of APSF leaders and
committee members on the science of safety in medi-
cine. Today, anesthesia providers are highly-trained,
tested, certified and, increasingly, recertified to stan-
dards that include safety practice guidelines. We
enjoy record numbers of highly-trained, skilled, and
certified physicians, nurse anesthetists, and anesthe-
siologist assistants working today in the United
States. In the last 3 decades, the combined efforts of
these skilled providers, along with the tireless ener-
gies of APSF members, have resulted in a decline in
anesthesia-related deaths from 1 in 15,000 anesthet-

ics to 1 in 250,000 today. With healthy patients, the
risk is even lower—a rate of “defects” that
approaches Six Sigma levels of reliability.

ASA Patient Safety Videotape Series
The ASA has produced a series of patient safety

videotapes, at a cost of $50,000 per topic, for use in
anesthesiology residency and SRNA training pro-
grams. The videotapes are also a rich source of
institutional and departmental continuing educa-
tion programs. A total of more than 30 videotapes
have been produced and distributed on various
topics, including: Difficult Airway, Central Venous
Catheters, Infection Control, Crisis Management,
Fatigue: Implications for the Anesthesiologist, Pro-
duction Pressure in Anesthesiology, Medication
Errors, and Pediatric Safety. While this medium is

Year Primary Investigator(s) Exhibit

2007 Your Name goes here! To be determined!

2006 Roger Johnson, CBET, Chad Vandrovec, MD,  Steven F.
Bulz, MD, Neil E. Farber, MD, PhD, Gregoary Diciaula, BA

Children’s Hospital of Wisconsin, 
Milwaukee, WI

“Anesthesia Machines: 
Mishaps and Mistakes”

This is a multimedia format that highlighted 
components of the anesthesia machine, and how
to avoid machine related mishaps.

2005 Brett L. Arron, MD, Richard Gillerman, MD, 
James E. Peacock, RN

Rhode Island Hospital, Providence, RI

“MacIntosh and IBM-compatible Laptop-
based Videography of Airway Manage-
ment for teaching airway management
and record keeping”

2004 Susanne Shamsolkottabi, MD

University of Minnesota Medical School, Minneapolis, MN

“Medication Error Prevention” 

A visual and PowerPoint presentation.

2003 Prof. Pierre A. Diemunsch

C.H.U. Hautepierre, Strasbourg, France 

“Virtual Model for Navigation in the
Upper Airway as a Teaching Tool for
Fiberoptic Intubation”

2002 Not Awarded N/A

2001 Sem Lampotang, PhD

University of Florida, Gainesville, FL

“WEB-based ‘virtual anesthesia machine,’
which is an interactive, computer simulation
of the anesthesia machine and ventilator.”

2000 John Schaefer, III, MD

UPMC Health System, Pittsburgh, PA

“Simulation Based Training in Applying
the ASA Difficult Airway Algorithm”

1999 Elizabeth C. Behringer, MD

Veterans Affairs Healthcare System, Long Beach, CA

“The Cuffed Oropharyngeal Airway
(COPA) – A Review and Demonstration of
its Use in Fiberoptic Intubation”

1998 Maya Suresh, MD, David Ferson, MD

Northwestern University Medical School, Chicago, IL

“Laryngeal Mask Airway: Its Contribu-
tions to Anesthesia Practice and Airway
Management”

1997 Dietrich Gravenstein, MD, Sem Lampotang, PhD,
Richard Melker, MD

University of Florida, Gainesville, FL

“Fiberoptic Imaging Stylet for Intubation”

Past Recipients of the APSF Ellison C. Pierce, Jr., MD, 
Research Award for Best Scientific Exhibit at the Annual ASA Meeting

Richard C. Prielipp, MD, Chair, APSF Committee on
Education and Training

Education and Training Committee
Has Strong History & Exciting Future
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now dated, the contribution of this series to educa-
tion and training is immeasurable. 

The APSF Ellison C. Pierce, Jr., MD,
Research Award for Best Scientific Exhibit

at the Annual ASA Meeting
A subcommittee (committee chair, along with

members of the ASA, AANA, ASHP, and AAAA)
reviews approximately 50 exhibits each year at the
Annual ASA Meeting for the Ellison Pierce Award.
The awardees and their exhibit are featured in the
winter edition of the Newsletter after the meeting.
The 10-year history of awards is summarized in the
table on page 4. We hope to see you compete for this
prestigious award in San Francisco this coming year!  

THE PRESENT
APSF Safety Grants Expanded to

Specifically Include Education 
The Education Committee worked with the

APSF leadership to expand the focus of the APSF
Safety Grants in 2004 to advocate specifically for 

areas of . . . educational content . . . which
include new clinical methods for prevention
and/or early diagnosis of mishaps; evalua-
tion of new and/or re-evaluation of old tech-
nologies for prevention and diagnosis of
mishaps; identification of predictors of
patients and anesthetists at increased risk for
mishaps; development of innovative meth-
ods for the study of low-frequency events;
methods for measurement of cost effective-
ness of techniques designed to increase
patient safety; innovative methods of educa-
tion and training to improve safety; specific or
thematic development of educational content
or methods with application to patient
safety; and development or testing of educa-
tional content to measure and improve safe
delivery of perioperative anesthetic care.

Research grants that include the following attrib-
utes are of special interest:

• Development or testing of educational content to
measure, develop, and improve safe delivery of
anesthetic care during the perioperative period;
and

• Development, implementation, and validation of
educational content or methods of relevance to
patient safety.

What Are the Current Concerns of
Anesthesia Providers?  

The Education Committee sampled and recently
summarized the areas of ongoing safety concerns of
anesthesia providers. Indeed, because of the work
of the APSF over the last 20 years, all members are
well-educated and focused on topics relevant to
patient safety. The extensive (but not exhaustive)

list identified by committee members includes

• Medication “syringe swap” or “drug swap”
with look-alike ampoules

• Definition and interpretation of FDA Black
Box Warnings

• Methods to optimize OR teamwork 
• Optimal labels (labeling procedures) of all

medications
• Perioperative MD/RN/Team Communication
• Production pressure
• Obstructive sleep apnea, opioids, and 

respiratory depression 
• The anesthesia machine checkout
• Correct surgery policies (the OR “time out”)
• Awareness during general anesthesia
• Anesthesia “hand-offs”
• Provider fatigue (including call obligations)
• Fires in the OR
• Audible alarms
• Desiccants: toxic metabolites, CO, and other

issues
• Beta-blocker protocols (prevention of 

perioperative MI)
• Neuraxial anesthesia and anticoagulants
• Antibiotic surgical prophylaxis: dose, timing,

compliance
• Optimal perioperative glucose management
• Catheter-related sepsis: aseptic technique in

the OR
• Parents’ presence during pediatric anesthesia

induction?
• Difficult airway management/ASA difficult

airway algorithm
• Positioning related injuries (neuropathy and

tissue injury)

• Update on AHA / CPR algorithms
• NPO adult and pediatric recommendations
• DVT prophylaxis
• Normothermia and temperature maintenance
• Distractions/noise/music/reading in the OR
• Anesthesia in out-of-OR or office-based 

locations
• Sedation by non-anesthesia providers
• Training/certification for users of new 

anesthesia equipment
• Certification and documentation of 

competence
• Impaired practitioners (drugs, ETOH, etc.)
• Locked OR carts/access to emergency drugs
• The role of the patient (and family) in Patient

Safety concepts
• Design of the new OR and anesthesia 

workstations
• Other, yet to be determined safety issues!

VAM: The Virtual Anesthesia Machine 
The free Virtual Anesthesia Machine (VAM) simula-

tion is the flagship transparent reality simulation
developed by a team led by Sem Lampotang, PhD,
and supported by the Department of Anesthesiology
at the University of Florida College of Medicine and
multiple APSF Safety grants. First implemented in
1999, the interactive and illustrated simulation of a
generic anesthesia machine with an oxygen-driven
bellows ventilator now includes legends in 23 lan-
guages and 6 medical gas color codes. Users can
interact with controls and settings of the anesthesia
machine via a pointing device such as a mouse or
trackball. Audible cues enhance the realism of the
learning experience. The VAM website at
http://vam.anest.ufl.edu/wip.html  includes a free
60-page APSF anesthesia machine workbook that
provides structured learning exercises for self-paced
learning and the APSF simulation of the 1993 FDA
anesthesia machine pre-use checklist. In a study
with premed students, transparent reality simulation
(where the inner processes of a system are made visible,
e.g., gas flow) provided better 24-hour knowledge
retention on 3 of 5 objective measures of learning.  

THE FUTURE
Vision and Mission Statements for APSF

Vision and mission statements are fundamental
to the identity of an organization. The commemora-
tion of our 20-year anniversary is an appropriate
time to reflect upon these important “directional
beacons” for the APSF. A vision statement refers to
our future hope and goals, consistent with our
founder's goals. Essentially our vision is that
defined by Ellison C. Pierce, Jr., MD. . . and his
hope for the APSF’s contributions to society: 

The vision of the Anesthesia Patient Safety Foundation is
to ensure that no patient shall be harmed by anesthesia. 

Vision
The vision of the Anesthesia Patient
Safety Foundation is to ensure that no
patient shall be harmed by anesthesia. 

YU
Mission

The APSF’s Mission is to improve 
continually the safety of patients during
anesthesia care by encouraging and
conducting

• safety research and education
• patient safety programs and 

campaigns
• national and international exchange

of information and ideas.

Anesthesia Providers Voice Concerns, Generate List

See “Committee,” Page 17

“Committee,” From Preceding Page
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by Michael A. Olympio, MD

Prelude
As a mid-level faculty member in the Depart-

ment of Anesthesiology at Wake Forest University
School of Medicine, I was invited by then member,
and current APSF Newsletter editor, Dr. Bob Morell,
to join the Committee on Technology (COT). Hav-
ing assured me that it would not require more than
2-4 hours of effort per year, and a single annual
meeting, he gladly informed Dr. E.S. Siker, then
chair of the COT, of my willingness to board the
patient safety train, particularly with the COT’s
emphasis on technology. 

Major efforts in 1999, however, were directed not
on technology per se, but to the office-based-anesthe-
sia (OBA) safety issue, and the manner in which the
states regulated such practice. Ongoing initiatives
included medication errors associated with labeling
discrepancies; medical gas pipeline construction,
quality, and safety; consideration of producing a
technology guide of standards pertaining to OBA;
standardization and hazards of new wireless com-
munications; and publication of comparable data on
anesthesia equipment that had already caught the
attention of ECRI. In 1999, the COT team consisted
of Drs. Siker, Andrews, Moss, Peterson, Foster,
Goldman, Olympio, and Petty, and industry repre-
sentatives Argentieri, Cross, and Evans. 

By 2000, the group had expanded with the addi-
tion of Calkins and Narbone, and by 2001 there was
internal frustration with the difficulty in getting
ideas to materialize into safety products. A quar-
terly article entitled “From the Committee on Tech-
nology” was suggested by Chairman Siker, and
would include such topics as equipment analysis,
how things work, and problems/solutions with
specific pieces of equipment. However, there was
"the usual APSF policy" of avoiding naming spe-
cific products, which was perceived as a significant
barrier to open discussions (let alone publication)
of equipment limitations, and a barrier to the pro-
motion of equipment safety. These ideas and obsta-
cles created the foundation for inevitable change
that was to begin in October 2002.

Formation
The first question from a provider that I had

ever received through the COT came from a Dr.
Forstot, who wanted to learn more about perceived
“rebreathing” in his new Datex-Ohmeda Aestiva
3000 gas machine. I recall feeling how “wasteful”
the discussion had been, even though a response
was provided, because no other clinicians in the
anesthesia community would learn from it without
publication. At my first meeting as the new COT
Chairman, I directed the group to adopt a new and
specific set of goals for the Committee:

1. To ensure that no person shall be harmed by
anesthesia technology.

2. To foster investigations that will provide a better
understanding of preventable equipment-related
injuries.

Your Committee on Technology: Perspectives from the Chair, 1999-2007

See “Technology,” Next Page

3. To promote communications of information and
ideas about the causes and prevention of equip-
ment-related injuries.

Furthermore, realizing the provocative nature of
this mission and the importance of sensitivities to
special interest, the COT had the desire and the intent
of working constructively together, to promote safety
for our patients. The COT was deliberately con-
structed of a group of clinicians and industry repre-
sentatives who chose to identify and/or to resolve
equipment safety issues. At that meeting, which laid
the foundation for all subsequent endeavors, I recall
asking each member to describe how they might con-
tribute to such a mission. 

The 2002 membership slate included Siker,
Olympio, Abramovich, Baumgart, Chamoun, Moss,
Narbone, Wyman, Andrews, Argentieri, Calkins,
Foster, Goldman, Peterson, and Cross, each of
whom described a number of specific initiatives,
with new emphasis upon investigation and com-
munication of findings.  This was an energetic and
hard-working group of individuals determined to
share their interests with the readership.

A plan rapidly took shape, as we described how
“Modern Anesthesia Machines Offer New Safety
Features” in the Summer 2003 APSF Newsletter, and
placed a unique series of overlapping breathing cir-
cuit diagrams on the APSF website (www.apsf.org)
for clinicians to understand new technologies in
fresh gas decoupling. More importantly, the global
plan for communications first recognized the
accomplishments of ECRI through its “Hazard
Alerts” and “Hazard Bulletins,” but wondered
whether enough of the clinical anesthesia commu-
nity was aware of those articles, or had the opportu-
nity to gain the manufacturers’ perspectives.

Dear SIRS Conceived
The COT decided that its communications,

“would involve input, participation, and feedback
from the manufacturers,” and I, as chair, informed
the Board of Directors in October 2002 that the COT
would “work with industry to promulgate appro-
priate reports.” Although the Committee initially
toyed with the concept of conducting independent
and original device research, that idea was well
ahead of its time, and would not come to fruition
for another 4 years. By December 2002, the seeds
for Dear SIRS had been planted in the minds of
committee members, and as chair, I asked a sea-
soned Dr. Erv Moss what we should do with
increasing numbers of clinicians’ questions being
delivered to the committee’s doorstep. In my report
to the January 2003 APSF Executive Committee, I
asked for “advice and direction” in the manner of
communicating with clinicians who encountered
device safety concerns, reiterating the Committee’s
desire to “communicate such concerns to industry,
and when possible, to provide a joint statement
about the concern in the Newsletter.” 

At the May 2003 Executive Committee meeting,
a systematic process was developed that would 
target specific representatives of industry for

interactions with me, the COT chair, acting as inter-
mediary for the question/answer process. Finally,
the concept crystallized at the October 2003 meet-
ing in San Francisco as I walked along Fisherman’s
Wharf with Newsletter editor, Bob Morell, debating
“Safety Issues Reporting System (SIRS)” versus
“Safety Information Response System" (Dear SIRS).
Only we know the exact details of that conversa-
tion!  It was agreed that that column would be
“pre-emptive” in nature and not deal with issues
that had already caused harm to patients.

Membership and 
Representation Expand

The year 2003 brought the first wave of dramatic
expansion in membership with the welcomed
increase of CRNA representation to the COT, and
new representation by the American Society of Anes-
thesia Technologists and Technicians (ASATT). Over
the next several years, the committee would continue
its growth, adding more physicians, industry repre-
sentatives, and the chair of the Department of Anes-
thesia Sciences in Savannah, GA, a school for
Anesthesiologist Assistants. Today, the ranks include
some 25 members who voluntarily participate to
varying degrees in the many projects of the COT.

Liaisons with Other
Organizations

Frequently, the COT mission overlaps with the
efforts of other organizations. Several members of
COT have actively participated in the ASA Com-
mittee on Equipment and Facilities' (ASA-CEF)
“Statement on Machine Obsolescence,” under the
meticulous leadership of Dr. Jerry Dorsch, which
provides helpful guidelines for both clinicians and
hospital administrators to determine whether or
when an anesthesia machine should be replaced
and/or eliminated from practice. Those guidelines
were published in the September 2004 ASA
Newsletter, and described both absolute and relative
criteria. The absolute criteria were further divided
under 1) lack of essential safety features, and 2)
presence of unacceptable features. Such guidelines
could herald stricter future requirements with reg-
ulatory agencies, as the desirability of new features,
or dangers of older or missing features, become
more apparent. In fact, elevating the significance of
machine obsolescence was the most frequently
cited topic for future efforts among COT members
at the October 2006 annual meeting.

The COT has been further represented within the
ASA-CEF by my leading the last 3 panel presenta-
tions at the ASA: “The New Generation of Intraoper-
ative Mechanical Ventilation” (2004), “The New
Generation of Anesthesia Ventilators—Why, How,
and for Whom?” (2005), and “Hazards of the Mod-
ern Anesthesia Workstation” (2006).  Participation
by the COT is again expected in 2007 with the pro-
posed resurrection of the ever-popular anesthesia
machine workshop. This year promises to introduce
the modern technologies in conjunction with the
newly proposed Checkout Recommendations.
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The second safety product, so to speak, arose
from a mandate by the APSF Executive Committee
for the COT to publish a discussion on the use of
audible alarms on physiological monitors and the
use of an audible beep tone from the pulse oxime-
ter during all anesthetics.  Drs. Julian Goldman and
Fred Robertson from the COT prepared a pro/con
article on the January 2004 JCAHO Safety Goal #6,
“to improve the effectiveness of clinical alarm sys-
tems,” and the APSF's EC organized its Fall 2004
Board of Director's Workshop to specifically con-
sider the adoption of an ASA Standard of Care for
clinicians to maintain the audible feature of the
pulse oximeter and capnogram alarms. The Corpo-
rate Advisory Council of the APSF enthusiastically
agreed that such discussions were not only war-
ranted but strongly desired. Industry was looking
for direction from the APSF regarding audible
monitoring standards and default settings. Details
of that effort are described below.

Third, and perhaps most dramatic, were a few
circulating reports of spontaneous fires or explo-
sions that had erupted within the gas machine
absorber. A confluence of stories and individuals
all in the right place, at the right time, created a
flurry of intense activity that quickly resulted in a
“Dear Health Care Professional” letter from Abbott
Laboratories that sevoflurane in the presence of
desiccated Baralyme® could result in the formation
of intense heat, or fire in the absorber. The COT
and the APSF worked with Abbott Laboratories,
the FDA, and the ECRI to disseminate this critical
information in the Winter 2003/2004 APSF Newslet-
ter, article entitled “Canister Fires Become a Hot
Safety Concern.” This preliminary investigation
would later launch the Absorbent Safety Confer-
ence. Of particular significance to the COT, this
article was the first to foster a new relationship
with the AANA, as APSF granted permission for
that organization to reprint this and other articles
in the AANA News Bulletin. This soon led to the
agreement with AANA that the APSF Newsletter
would be mailed to their membership.

Dear SIRS Published
With the first publication of Dear SIRS in the

Spring 2004 Newsletter, came the realization of a
dream that industry and clinical anesthesia could
openly discuss and publish device safety issues,
with the intent of improving a product or improv-
ing the clinician’s understanding of a product. It
should be noted how grateful the Anesthesia
Patient Safety Foundation and its readership are to
have major corporations willing to publish poten-
tially embarrassing information about their prod-
ucts for the promotion of patient safety. It is truly a
commendable accomplishment. That first commen-
tary by James M. Berry, MD, and Steve Blanks,
CRNA, with response by Michael Mitton, Director
of Clinical Affairs at Datex-Ohmeda, then a part of
GE Medical Systems, explained how a misplaced
valve in the scavenger system could and did result
in a potentially dangerous situation. The real value
in the column, however, was the attention drawn to

the mechanism of operation of a little-understood
component of the anesthesia machine. Subsequent
quarterly columns have enlightened our readership
with the following titles:

• O2 Blender Causes Concern
• Common Gas Outlet Concern Leads to Correc-

tive Action
• Clinician Recognizes Importance of Machine

Checkout
• Cause of Ventilator Failure is Unclear
• Descending Bellows Drives Question
• Dear SIRS Making a Difference

Several COT members participated in the revi-
sion of the 1993 FDA Anesthesia Apparatus Check-
out Recommendations under Dr. Jeff Feldman, to
accommodate the complexities of new designs and
automated checkouts, which may or may not con-
tain all of the steps previously expected in the FDA
recommendations. That document is currently in
submission to the ASA Board of Directors for their
consideration. Along with that effort came the
development of language by Dr. Don Martin, chair
of the ASA-CEF, for the recently proposed Practice
Alert on “Safe Operation of the Anesthesia Work-
station.”  Within that proposal are the recommen-
dations that “anesthesia machines and
workstations should be used to provide patient
care only by qualified anesthesia providers who
have satisfactorily completed an institutionally
approved, machine-specific, training program and
demonstrated competence in the use of that partic-
ular machine or workstation.”  The COT was sepa-
rately and actively pursuing efforts to improve
technology training (discussed below), and consid-
ers this language to be one of the first steps in
implementing mandates for technology training.

This discussion would not be complete without
recognizing the contributions of the APSF to the
advancement of health care simulation education.
Two pioneers in simulation, David Gaba and Jef-
frey Cooper, both sit on the APSF's Executive Com-
mittee, while Matt Weinger and I joined their ranks
to further promote the national effort. I formed and
led the ASA Workgroup on Simulation Education
until the ASA approved an official Committee on
Simulation Education at the October 2006 House of
Delegates meeting. The combined efforts of those
individuals produced a White Paper on “ASA
Approval of Simulation Education Programs,”
(which would direct the establishment of high qual-
ity training programs), a website on simulation:
http://www.asahq.org/SIM/, a needs-assessment
survey of the ASA membership, and a Directory of
Simulation Education Opportunities for anesthesia
clinicians. I also conducted a roundtable discussion
and produced a report on Simulation Center Cre-
dentialing at the 2007 International Meeting on
Simulation in Healthcare. 

Major Safety Initiatives
Launched

Three major safety products of the Committee
on Technology all came to light during the October
2003 annual meeting. First, the complexity of new
anesthesia machine technologies was perceived as
a barrier to patient safety if clinicians did not know
how to operate or troubleshoot their equipment,
and concurrent APSF efforts in High Reliability
Organizations begged the question of whether clin-
icians should be certified to use such technologies.
These initial discussions helped to launch the Tech-
nology Training Initiative described below, and
fueled our interest in the ASA efforts for checkout
and training statements, above.

Technology Committee Launches Major Initiatives
“Technology,” From Preceding Page 

See “Technology,” Next Page

The APSF is very pleased to
announce our new
relationship with 

“Anesthesia & Analgesia”
(A&A).

A&A is now the 
Official Scientific Journal 

of the APSF. 

Dr. Sorin J. Brull, Chair of
the Scientific Evaluation

Committee, has been selected
Section Editor of the new
Patient Safety Section of

A&A.

We are grateful to 
Dr. Steve Shafer, Editor of

A&A and the Trustees of the
IARS for sharing our vision

and facilitating this initiative.

www.apsf.org

®



APSF NEWSLETTER   Spring 2007 PAGE 8

Technology Training Initiative Continues As High Priority
monoxide, desiccation, and heat generation. Finally,
and within a single day, a consensus statement was
achieved:

The APSF recommends use of carbon
dioxide absorbents whose composition is
such that exposure to volatile anesthetics
does not result in significant degradation of
the volatile anesthetic.

The APSF further recommends that there
should be institutional, hospital, and/or
department policies regarding steps to pre-
vent desiccation of the carbon dioxide
absorbent should they choose conventional
carbon dioxide absorbents that may degrade
volatile anesthetics when absorbent desicca-
tion occurs.

Conference attendees generally agreed on spe-
cific steps to promote safety, consistent with ECRI
recommendations.

Mandated Technology Training
Initiative Gains Momentum

Initial High Reliability Organization discussions
in October 2003 (mentioned above) were followed by
the concerns of the Corporate Advisory Council in
October 2004. From the perspective of their field
instructors, many clinicians were unreceptive or
unable to receive meaningful training. Frustration
and/or concern was voiced over the ignorance of
checklists and even automated checkout procedures,
responsibilities for providing training, most effective
types of training, physician refusal to participate in
training, credentialing use in simulators, complexity
of new machines, and specific accountabilities in
receiving training. The impetus for launching a sig-
nificant effort came through Dr. Michael Cox's ques-
tion in the Dear SIRS column, Winter 2004/2005,
when he commented, “I want to propose . . . that we
really need to pay some organized, formal attention
to increasing our facility with our machines.”
Through the combined efforts and interest of Bonnie
Reinke, then General Manager of Anesthesia Deliv-
ery at GE Healthcare, and Abe Abramovich, then
Director of Anesthesia Systems Development at
Datascope Corp., we developed an intent to mandate
a new and extensive training program prior to the
introduction of modern new machines at Wake For-
est University Baptist Medical Center. Institutional
buy-in was essential to accomplish the 4-step train-
ing program. It included preliminary web-based
study, lecture, workshop and simulation, followed
by written MCQ examination, and was implemented
in the winter of 2005/2006. The unintended results
demonstrated how a late failure to mandate training
among faculty members (as compared to SRNAs,
residents, and CRNAs) dramatically and progres-
sively reduced participation levels (Fall 2006
Newsletter). Although operational performance out-
comes were not measured, the implication was that a
failure to receive training would hinder the safe and
satisfying use of the new technology. The effort
required to conduct this training program 
raised serious questions about the ability of any

organization to successfully credential a large num-
ber of diversified clinicians on the use of an essential
device, prior to installation. Rare testimony of suc-
cessful mandates from another department chair,
and from 2 other corporate installations suggested
that it might be possible and beneficial. In a called
conference during the October 2006 ASA meeting,
GE Healthcare presented 2 examples of installations
that either completely or only partially implemented
the prescribed training program. The company was
able to demonstrate a significant reduction in the
consumption of resources (e.g., service calls) in the
department that followed the prescribed plan. Mean-
while, the COT was developing the Technology
Training Initiative (TTI) as a multi-institutional pilot
study that would attempt to show the benefits, the
capability, the difficulties, and the outcomes of a
mandated technology training program. That study
is currently under development and will be initiated
by summer 2007.

The significance and need for such mandates and
equipment credentialing is not lost on the APSF. The
October 2007 Board of Directors’ Retreat will con-
sider this topic in depth and may provide recommen-
dations for device credentialing soon thereafter.

Q&A Column Responds to
Readers’ Needs

With so many technology questions and answers
relayed through COT (38 to date), it quickly became
impossible or inappropriate to publish all of them in the
Dear SIRS column.  That column was originally
intended to “expeditiously communicate technology-
related safety concerns raised by our readers, with
input and responses from manufacturers and industry
representatives.” It is a forum for the APSF to intervene
and moderate a discussion between clinical anesthesia
providers and device manufacturers, specifically. How-
ever, it was apparent that the COT had to develop
another column, “Q&A,” which could provide ”. . .
quickly answered questions . . . by knowledgeable com-
mittee members . . . whose responses would be of value
to the general readership.”  Now entering its fourth col-
umn, the "Q&A" has provided yet another service to the
APSF readership.

Summary
The COT has been tremendously active, respon-

sive, and visionary over the past 5 years, and has tack-
led some provocative technology safety issues. COT
members thoroughly enjoy their opportunities to par-
ticipate in the patient safety movement, and have
repeatedly witnessed their efforts providing benefit to
patients and clinicians. More exciting developments
are in the works for the second 20 years, but none of
this would be possible without the completely volun-
tary efforts of otherwise fully-employed, safety-con-
scious anesthesia professionals!

Michael Olympio, MD, is chair of the APSF 
Committee on Technology and co-founder of the Dear
SIRS Initiative. He is also Professor of Anesthesia at
Wake Forest University Medical Center, Winston-
Salem, NC.

“Technology,” From Preceding Page

• Absorbent Wrapper Design Questioned
• Channeling Causes Concern
• Line Isolation Still Important
• Is an In-line Oxygen Monitor Still Necessary?
• Reader Seeks Standards for Equipment Check

Audible Alarms Become a
Standard of Care

As the above mentioned discussion of audible
alarms appeared in the Summer 2004 Newsletter, the
APSF's EC was working behind the scenes to arrange
a panel of expert presentations for October, while
proposing a new standard of care for debate during
the conference breakout sessions. Until that time, no
other Standard for Basic Anesthetic Monitoring
addressed audible tones and alarms except one, and
that was the disconnection of the breathing circuit.
After stunning testimony and debate within the
roundtables, the APSF subsequently announced their
recommendation: “When the pulse oximeter is uti-
lized, the variable pitch pulse tone and the low
threshold alarm must be audible.  When capnogra-
phy is utilized, a capnography alarm for hypoventila-
tion must give an audible signal.”

At the time, Dr. Bob Stoelting described this pro-
posal as “low hanging fruit,” which was subse-
quently adopted in similar form effective October 25,
2005 (exact wording published in the Spring 2006
Newsletter), by the ASA House of Delegates and the
American Association of Nurse Anesthetists. Stoelt-
ing commented that such a likely addition would
probably not have been possible without the efforts
of the APSF.

Absorbent Safety Issues Heat Up
Following the Winter 2003/2004 reports of fire in

the breathing system, subsequent revelations of
intense heat and agent destruction within desiccated,
strong-base absorbents prompted Michael Mitton of
GE Healthcare to request that the APSF moderate an
industry-wide conference on absorbent safety. That
conference was convened on April 27, 2005, with the
intent to “develop a consensus statement on the use
of carbon dioxide absorbents to reduce the risk of
adverse interactions with volatile anesthetic drugs,”
and was attended by representatives and experts of
the scientific community, ASA, AANA, drug and
equipment manufacturers, carbon dioxide absorbent
manufacturers, ASATT, AHA, ECRI, AORN,
JCAHO, AAAA, and The Doctors Company. A sig-
nificant effort preceding the conference produced a
comparative table of then-current carbon dioxide
absorbents. The table was used during the presenta-
tion to keep the myriad of names, contents, and man-
ufacturers straight, and was published in the
Summer 2005 Newsletter as a lasting comparison of
strong-base and catalyst contents. Comments by
industry representatives explained the "soda lime
cycle," informed the audience that all of the compa-
nies were developing non-reactive absorbents, and
explained potential methods for monitoring carbon
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feedback, and fresh ideas while frequently con-
tributing to the Newsletter’s content. Drs. Murphy,
Vender, and Greenberg continue to review scien-
tific abstracts presented at the annual ASA meeting,
Drs. Lee and Posner have contributed several
important articles including cutting-edge news on
postoperative visual loss and important messages
from the closed claims database; Dr. Eichhorn
shares his depth and breadth of experience and
continues to contribute articles including the
annual review of ASA scientific and commercial
exhibits; Dr. Christie is our liaison with the annual
APSF booth and is highly creative in sharing ideas
for new articles and initiatives. Ms. O’Brien is our
liaison with the American Society of PeriAnesthesia
Nurses (ASPAN) and has extensive editorial expe-
rience herself. Dr. Jan Ehrenwerth is a source of
tremendous knowledge and experience in patient
safety and helps us keep our direction and focus on
track. Rodney Lester, CRNA, PhD, is past president
of the American Association of Nurse Anesthetists
and is a willing and enthusiastic contributor. Dr.
Sorin Brull is chair of the APSF Scientific Evalua-
tion Committee and tirelessly keeps our grant
announcements up-to-date while authoring the
extensive reviews of our annual grant award recipi-
ents and their proposals. As previously mentioned,
Dr. Brull has recently received the honor of being
selected the first section editor of patient safety for
the journal Anesthesia & Analgesia. I would also like
to personally express my appreciation and grati-
tude to Wilson Somerville, PhD, for his tireless
efforts as he reads and rereads each and every
word of each issue of this Newsletter, insuring qual-
ity, accuracy, and clarity. His expertise as a medical
editor and his friendship and support are invalu-
able. Ms. Addie Larimore is the glue that holds all
of this together as the Newsletter evolves from
rough copy, through formatting and editing, to
final production. Her organizational and editorial
skills are outstanding and exceeded only by her
patience. The APSF is truly fortunate to have the
production and publication support of Bonnie
Burkert and her colleagues at GrafikPharm.
Through her efforts we continue to improve our
appearance, our processes, influence, and appeal to
our readership. Finally, our most valuable asset is
our readership. Without the support and input (let-
ters, questions, queries, criticism, suggestions, ideas
and articles) of our readers this Newsletter would be
mere words on a page.

Dr. Morell is editor of this newsletter, Clinical
Associate Professor of Anesthesiology, Wake Forest
University Health Sciences, Winston-Salem, NC, and
Adjunct Clinical Associate Professor of Anesthesiology,
University of Florida School of Medicine, Gainesville,
FL. Dr. Morell is in the private practice of anesthesiol-
ogy and resides in Niceville, FL.

issues (such as gas pipeline problems), and human
factors discussions (such as production and cost
pressures as well as reading in the OR).  

During the last few years a number of exciting
initiatives have been added to the Newsletter’s con-
tent, which is now produced in color. These initia-
tives include the Dear SIRS column (developed by
Dr. Michael Olympio and Dr. Robert Morell), and
the Q and A column (inspired by Dr. Stoelting and
developed by Dr. Olympio and the Committee on
Technology), both of which appear in each issue of
the Newsletter and address important technology
queries brought to our attention by our readers.
The Dear SIRS feature is quite unique in that tech-
nology-based queries are addressed by manufac-
turers and industry representatives, along with Dr.
Olympio and members of his committee. The
exchange of information and response to reader
questions help to disseminate technology based
safety concerns and provide a line of communica-
tion between the clinician and industry. It truly has
been a win-win initiative. 

by Robert C. Morell, MD

The spring 2006 issue of the Anesthesia Patient
Safety Foundation (APSF) Newsletter marked its 20th
year of publication, with the Newsletter now recog-
nized as having the largest circulation of any 
anesthesia publication in the world. As this
Newsletter reaches its 80,530 readers, I call attention
to Volume 1, Number 1, published in the spring of
1986. This landmark issue included an article 
that addressed why the APSF was organized,
announced that the APSF would fund and award
grants for research in patient safety, explored the
question of minimal essential monitoring, and
listed initial founding officers, directors, and com-
mittees. It was 8 pages in length.

Over the past 20 years the APSF Newsletter has
grown and matured, first under the editorship of
Dr. John Eichhorn (1986-2002) and currently under
my direction (2002-Present). During the 16 years
with Dr. Eichhorn as editor, the now widely known
story of the dramatic improvement in anesthesia
patient safety unfolded and was chronicled quar-
terly in the APSF Newsletter, along with an abun-
dance of breaking news and controversial issues.
The promulgation and implementation of monitor-
ing and other anesthesia practice standards were
frequent early, then recurrent, topics. The ASA
Closed Claims Study was outlined initially and
then covered episodically, including recent cover-
age of the timely topic of postoperative visual loss.
The FDA equipment checkout protocol was intro-
duced to the anesthesia community. A multitude of
presentations, exhibits, and technology displays at
a wide variety of meetings, as well as groundbreak-
ing publications of many kinds, have been reported
on since the earliest issues. Debates on fatigue,
work hours, and provider impairment appeared
periodically. Medication errors due to inconsistent
drug packaging have been a recurrent theme
throughout the Newsletter's existence. The potential
huge role of sophisticated simulators in anesthesia
training was first touted in these pages and also
was one of many subjects reviewed as topics of
grant research funded by APSF. Recently, the value
of anesthesia information systems has been high-
lighted and the Data Dictionary Task Force contin-
ues to provide an infrastructure to facilitate the
utility and cross compatibility of AIM systems, a
development that will greatly expedite outcomes
research. Among the "breaking news" items were
CO production by carbon dioxide absorbents in
certain situations, danger from succinylcholine in
children, 5% lidocaine in spinals, reuse of dispos-
ables, overly aggressive liposuction, poorly orga-
nized office-based anesthesia care, and sulfites in
generic propofol. Still more recent hot topics
included fires and explosions from overheated car-
bon dioxide absorbers, a recall of contaminated
sevoflurane, post-anesthesia blindness, decrements
in cognitive function, and a variety of equipment

The APSF Newsletter—20 Years and Counting

Robert C. Morell, MD, Editor, APSF Newsletter

The latest initiative is the new partnership
between the APSF and the journal Anesthesia &
Analgesia (A&A). Tremendous gratitude is
extended to Dr. Steve Shafer, editor of A&A, for
his vision and enthusiasm in forging this coopera-
tive venture as A&A becomes the official scientific
journal of the APSF. Similarly, appreciation is
expressed to the Board of Trustees of the Interna-
tional Anesthesia Research Society for their sup-
port of this endeavor. Coincident with this joint
venture is the establishment of a new section on
patient safety within A&A, of which Dr. Sorin
Brull has been selected the new section editor.

The APSF Editorial Board continues support of
the Newsletter and its editor with creative, hard-
working individuals who provide critical reviews,
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by Robert K. Stoelting, MD, President, APSF

Any attempt to predict future directions that the
Anesthesia Patient Safety Foundation (APSF) may
take in pursuit of its vision that “no patient shall be
harmed by anesthesia” requires an appreciation of
the past. I believe that future activities of APSF will
reflect, in large part, what has been learned over the
first 20 years of the foundation’s existence. This does
not imply satisfaction with past successes and a
desire to sustain the comfort zone provided by the
status quo, but rather the recognition that future suc-
cesses will likely be built on the structure (people,
committees, governance, safety initiative models)
that has evolved during the brief history of APSF.
The continued support of the American Society of
Anesthesiologists (ASA) will be vital in the future.
Without the financial support of the ASA, the APSF
would have never happened and without this sup-
port in the future, the APSF will not remain viable.

Anesthesia was the first medical specialty to
champion patient safety as a specific focus. An
important component of the anesthesia patient
safety movement was the presence of a highly visi-
ble and respected advocate, Ellison C. Pierce, Jr.,
MD. Over the years others have functioned as the
“invisible” volunteers who make patient safety
happen. This laudable characteristic of those who
give freely of their time and expertise is as vital for
the future as it has been in the past. The APSF is a
highly leveraged organization that achieved results
recognized by the 1999 Institute of Medicine report
as unique to American medicine with a budget of
less than $1,000,000. 

Grant Awards
In 2006, the APSF awarded $750,000 for patient

safety grants representing an investment in the
future that was greater than 50% of the budget for
that year. This emphasis on patient safety research
will continue in the future as the APSF has
embarked on the goal to provide more than
$1,000,000 annually to fund meritorious grant
applications. As is the past, a cadre of investigators
and scholars can look to the APSF for helping
develop their academic careers. In the long term,
the most important contribution of anesthesiology
and the APSF to patient safety may be the develop-
ment of a culture of safety that “permeates” our
specialty and translates into safer patient care and
improved outcomes.

APSF Newsletter
The APSF Newsletter is the “APSF,” and will

remain the single most important vehicle for rapid
dissemination of patient safety information. The
current circulation exceeds 80,000 recipients and

will almost surely grow in the future. Recently the
APSF has formalized its relationship with Anesthesia
& Analgesia with the establishment of a Patient
Safety Section in the journal with a section editor.
Along with the APSF Newsletter, this partnership
with a peer-review journal will further advance
patient safety, education, and research.

Automated Information Systems
I believe the future of anesthesia patient safety

is inseparably linked with automated information
systems. These systems will improve our future
ability to link intraoperative events to both short-
term and long-term outcomes. Collection of real-
time data obtained from millions of anesthetics
administered annually worldwide could lead to a
better understanding of best anesthesia practices
and improved patient safety. The Data Dictionary
Task Force, under the sponsorship of the APSF and
with industry as a partner, has developed standard
anesthesia terms for use in automated information
systems. The ASPF is committed to continued sup-
port of this project. The handwritten anesthesia
record is a dinosaur that deserves to be placed in
the “past history” of our specialty.

High Reliability 
Organization Theory

In the future, operating rooms will need to func-
tion more like a “high reliability organization” with
teamwork and communication among all partici-
pants an accepted and expected pattern of behav-
ior. The APSF has advocated application of high
reliability organizational theory to the operating
room and is eager to further refine this concept,
ideally in cooperation with the national societies
that represent nurses and surgeons.

Patient Simulators
In the late 1980s, supported by APSF grant

funding, realistic patient simulators were intro-
duced into anesthesiology. Anesthesiology became
the leader in the application and adoption of simu-
lators that enhance patient safety through educa-
tion (residents learning new skills for the first time
on a mannequin), training (teamwork, critical event
management), and research (human performance).
Use of realistic simulators has now become com-
mon in other medical specialties and the APSF will
continue to advocate this technology in the future.

Lessons Learned
Past successes of the APSF have often reflected

the ability of a nimble and efficient organization
with minimal bureaucracy to rapidly address
patient safety issues that become apparent

(although not necessarily new) as risks to patients.
The APSF was able to organize, on short notice, a
conference that included clinicians and industry to
discuss risks of carbon dioxide absorbent desicca-
tion and extreme exothermic reactions with volatile
anesthetics. Although the APSF does not write
standards (and will not do so in the future) this
conference developed a consensus statement and
recommendations for avoiding this patient safety
problem. Similarly, changing monitoring standards
for use of audible physiologic alarms was made
possible by the APSF initiating discussion of this
question and placing the question, for the first
time, “on the radar screen” of those national soci-
eties (American Society of Anesthesiologists and
American Association of Nurse Anesthetists) who
could ultimately change their monitoring stan-

APSF President Looks Toward Exciting Future

See “Future,” Page 14

Robert K. Stoelting, MD, President, APSF

dards to include the ability of the anesthesia pro-
fessional to hear audible alarms at all times in the
operating room. This role of the APSF in identify-
ing patient safety issues and bringing them to the
attention of the appropriate societies and individu-
als will continue to be a vital strategy in the future. 

Technology Training
“Would you fly on an airplane with a pilot who

knew as much about his equipment as you know
about your anesthesia machine?” This observation
begs the question, “Should training be mandatory
before an anesthesia professional uses new equip-
ment in the operating room?” The APSF believes
the answer is “common sense,” and industry
would welcome increased compliance with “in ser-
vice” activities. I believe that the APSF has the
structure (neutral umbrella for industry and clini-
cians to work together on common safety issues) to
improve technology training for those responsible
for using new equipment on patients.
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Dear SIRS:

A question has come up that no one seems to be
able to answer. It pertains to the possible spread of
methicillin-resistant Staphylococcus aureus (MRSA) in
the operating room. Should soda lime canisters be
changed after use on a MRSA patient? Under certain
circumstances?  I could not find any literature to
answer this and thought you might know.

Thank you.
Laura Stokowski, RN, MS

In Response:

If we change the absorbent, are we also obligated
to sterilize the entire breathing apparatus, as the path-
ways both to and from the absorbent may well be col-
onized? I asked our circuit filter manufacturing
representative (see Martino and Anderson, below) to
comment on the effectiveness of the bacterial filters to
remove MRSA. We use a double-filter type of circuit,
at both the inspiratory and expiratory machine ports,
but I am not sure if that is adequate either.  This dis-
cussion would not be complete without input from
infectious disease experts (the CDC), particularly 
with comment on how few organisms are considered
“safe enough.”

Sincerely,
Dr. Michael A. Olympio
Chair, Committee on Technology

In Response:

I do not think that there is any so-called written
document stating that the absorbent needs to be
changed. However, I do not think that it is a bad idea,
especially if you consider the potential for MRSA
transmission to another patient. The cost of MRSA
versus a bag of sodasorb is self-explanatory. At our
hospital, we make it part of the clean-up of the OR
suite to change the sodasorb. 

Sincerely,
Jonnalee Bill
Immediate Past President
American Society for Anesthesia Technicians and
Technologists

In Response:

The environment within the absorbent material is
not constant and not uniform. The extent of moisture,
the internal temperature, and the pH are all influ-
enced by the relationship between the fresh gas flow,
the minute ventilation, and even the I:E ratio. These
will alter the probability that organisms may thrive

within the absorbent material. I have spent consider-
able time exploring these variants over the past sev-
eral years and am amazed at the way these variables
alter the environment of the absorber and the
absorbent.

While an academic discussion is always exciting,
especially to me, Jonnalee makes not only a com-
pelling comment, but also one that is economically
sound. Change the absorbent. When in doubt, change
the absorbent. This is a good idea for other issues as
well. Is the absorbent desiccated? Change the
absorbent. How old is the absorbent? Change the
absorbent. Is the absorbent exhausted, just “re-col-
ored?” Change the absorbent. It’s cheap. It is readily
available. It eliminates the problem.

Sincerely,
Michael Mitton
GE Healthcare (Formerly Datex-Ohmeda)

In Response:

I am no expert in this field; however, I would
question the value of changing the absorbent (pH
>14) unless the facility also sterilizes the complete
breathing system, including all parts coming into con-
tact with patient gas. It seems the soda lime is the least
of your worries.

Sincerely,
Robert Clark
Dräger Medical, Inc.

In Response:

Organisms have been cultured from the machine
breathing circuits, but I'm not sure as to which "side"
of the absorber those samples were taken from.
Surely, very few if any would find it easy to sterilize
the entire breathing circuit for every MRSA patient, as
we seem to have many in a single day.

Dr. Olympio

In Response:

While MRSA is not the driving influence, Euro-
peans have demanded anesthesia machines with a
breathing system that is autoclavable for some num-
ber of years. This is why our newest machines all
include systems that can be sterilized. Some Euro-
peans actually do sterilize the breathing system reg-
ularly and often, though I don’t know of any who do
it for every case. I guess that begs the question,
“When should it be sterilized?” Do we always know
which patients have “infected” the system? Who is

Michael Olympio, MD, 
Chair of the APSF Committee on Technology
and Co-Founder of the Dear SIRS Initiative.

Dear SIRS refers to the Safety Information
Response System. The purpose of this column is

to allow expeditious communication of technology-

related safety concerns raised by our readers, with

input and responses from manufacturers and

industry representatives. This process was devel-

oped by Drs. Michael Olympio, Chair of the Com-

mittee on Technology, and Robert Morell, Editor of

this newsletter. Dr. Olympio is overseeing the

column and coordinating the readers’ inquiries

and the responses from industry. Dear SIRS made

its debut in the Spring 2004 issue.
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Can Soda Lime Canisters Spread MRSA?
Dear SIRS

The information in this column is provided for safety-related educational purposes only, and does not constitute medical or legal advice. Individual or group
responses are only commentary, provided for purposes of education or discussion, and are neither statements of advice nor the opinions of APSF. It is not the intention
of APSF to provide specific medical or legal advice or to endorse any specific views or recommendations in response to the inquiries posted. In no event shall APSF be
responsible or liable, directly or indirectly, for any damage or loss caused or alleged to be caused by or in connection with the reliance on any such information.

See “Dear SIRS,” Next Page



clean and who is dirty? One other point, filters.
What does filtering actually mean? I attended an
Association for Low Flow Anaesthesia meeting 
in Bristol, UK, last year where this topic was dis-
cussed. To my surprise, filtering does not mean
removal of the contaminant, only elimination of
SOME contaminant.

Michael Mitton

In Response:

Another comment on MRSA and anesthesia: I
read about studies that found that doctors’ ties are
the most dominating source of cross-contamination
in a hospital. While I believe such is unlikely for the
OR, every reasonable action to avoid the risk should
be undertaken. Bacterial filters are certainly helpful,
but not perfect. Regardless of brand and construc-
tion, they just have statistical retaining specifica-
tions. I'm not sure whether 99% or 99.9% or 99.99%
makes a big difference as a few single bacteria out of
the millions or billions in a cluster can form a new
colony. With a better filter it just takes longer. Does-
n't MRSA itself result from a single bacterium's
DNA mutation which grows a new stem? As far as
the airway is concerned, Wikipedia tells us that the
nose is a common home of Staphylococcus aureus,
although most of us with an intact immune system
don’t suffer from the bacteria. So the airway must
be considered. In summary, I would agree: Change
the absorbent, and change the filters and tubing
wherever possible to protect subsequent patients.

Sincerely,
S. Kästle
Philips

In Response:

Dr. Olympio writes the following to Vital Signs, Inc.:

There is a question circulating through the
APSF and that is whether or not the
absorbent should be changed for methicillin-
resistant Staphylococcus aureus "MRSA"
patients. What are the specs on our circuit fil-
ters for MRSA filtration? Obviously I'm won-
dering if those 2 filters keep MRSA out of the
ventilator breathing circuit.

I am not an expert but have a good understand-
ing of filters and filtering mechanisms and a little
microbiology knowledge. I will confirm with some
“expert” colleagues, but feel confident in what I am
sharing with you. The BFE or VFE (bacterial/viral
filter efficiency) of our filters are dependent on sev-
eral factors, but the resistance of the organism strain
is not one of them; it has more to do with its mor-
phology. Our published BFE is in fact developed by

challenging the filters with a high concentration of
Staphylococcus aureus (SA). It is a challenge organ-
ism widely used and referenced in various filter
standards like ASTM F2101 and the Mil STD for sur-
gical masks. It was chosen in part because of its rele-
vancy in the clinical setting, its shape (spherical),
and its ability to be cultured. MRSA, simply put, is a
Staphylococcus aureus morphologically, but is a
“strain” that has developed a resistance to, specifi-
cally, the antibiotic methicillin. Based on my review,
we are confident that our filter would be as efficient
as we currently report, if challenged with the same
protocol using a MRSA strain in place of the labora-
tory cultured version of Staphylococcus aureus
ATCC#6538. I hope I have helped.

Tony Martino
Vital Signs, Inc.

In Response:

This is very helpful information, to know that
your reported specs for filtration do indeed refer to
things like SA, in particular. I will ask Jeff Anderson
to mail or send me the brochure on your company's
various filters, with their specs. Does your company
have any official opinion as to whether the machine
absorbent needs to be changed if subjected to a
MRSA patient, if indeed someone were using your
filters properly?

Dr. Olympio

In Response:

What is the standard for the filters we use on
our circuits? Why would MRSA be treated any dif-
ferently than other patients with other bacterial
infections?

Erv Moss, MD

In Response:

BFE lists the bacterial filter efficiency; VFE lists
the viral filter efficiency. With regard to what is
being used in your institution, the #5708 is used on
the adult circuit; the #303 is used on the pediatric
circuits. This may be more information than you
need, but VSI and many other manufacturers use
Nelson Laboratories to do third-party bacterial and
viral challenge testing of anesthesia /respiratory fil-
ters. Nelson Laboratories protocol uses Staphylococ-
cus aureus (SA) for the bacterial challenge and a
bacteriophage Phi-X174 for the viral challenge. SA is

0.5-1.0 microns and spherical in shape. The 
Phi-X174 is 0.025-0.027 microns and spherical 
in shape.  

We have discussed this in the past, but when
addressing tuberculosis. The Centers for Disease
Control (CDC) December 30,2005 / 54(RR17);1-141
Guidelines for Preventing the Transmission of
Mycobacterium tuberculosis in Health-Care Set-
tings, 2005 notes that M. tuberculosis is carried in 
airborne particles called droplet nuclei, and that the
particles are approximately 1-5 microns in size. On
page 21 of this report it lists procedures for the 
Surgical Suites. Here it recommends using filters
that filter particles 3 microns in size with an effi-
ciency of greater than or equal to 95%. Both the
#5708 and the #303 exceed this recommended effi-
ciency. According to "Bergey's Manual of Determi-
native Microbiology, " M. tuberculosis is a bacteria,
rod-shaped, and is sized at 0.3-0.6 x 1.0-4.0 microns.
Table 1 above shows Vital Signs' filter efficiency for
bacterial and viruses.

Sincerely,
Jeff Anderson
Vital Signs, Inc.

In Response:

Vital Signs has no scientific data, but I always
have an opinion. I have not conferred and therefore
this is not a company opinion. I do not know of any
studies done by filter companies or machine compa-
nies that would answer scientifically about chang-
ing the absorbents. It is a question you may want to
ask of a machine company, although I suspect they
will say you should change out if you have a known
“infected” person involved. A common sense
approach leads me to say the absorber and
absorbent would not need to be changed just
because a patient had MRSA. Let’s walk it through.
Start with a fresh canister and a circuit with filters
on the inspiratory and expiratory machine end. The
patient potential MRSA source should not make it
to the absorber, but since a filter may not be 100%
efficient, one could argue there is the potential that a
“bug” could get through, but anything that “makes”
it to the absorber needs to pass through another fil-
ter to reach the next patient.

I would think that the absorbent material (i.e.,
soda lime) may have some “antimicrobial” properties,
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MRSA Transmission Unlikely But Hard Data Lacking
“Dear SIRS,” From Preceding Page

See “Dear SIRS,” Next Page

Table 1: Vital Signs Filter Efficiency

303 303HEPA Test Challenge

Bacterial Filter Efficiency 99.997% 99.9999% S. aureus .5 – 1.0 microns

Viral Filter Efficiency 99.94% 99.999% Phi-X174 0.025 – 0.027 microns
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but on the other hand may support bacterial growth as
the absorbent may be wet and warm, which is usually
a good environment for the little devils. Again, I
would say the likelihood or probability is very low to
nonexistent, but this has not been studied or docu-
mented in the literature I’ve searched through. I’ll do a
little more searching and see if there are any infection
control protocols for absorbents/absorbers . . . .

Here is a study (Langevin, et al., 1999) that relates.
It does look like this topic has been an area of interest.
I believe this article is on the same line as I was going.
It certainly showed that under bench testing, if you do
nothing to protect the machine, you could move the
resistant organisms through the system. I would have
thought the “soda lime” would have contributed
more, but the answer lies in preventing the bugs from
getting down the expiratory limb and “into” the
machine, with redundancy at the inspiratory side. It
appears that the use of filters on both limbs would
support the exchange of the absorbent based on
“exhaustion” rather than “contamination.” (Source:
http://www.chestjournal.org/cgi/content/full/ 115/4/1107.)

Tony Martino

Editor’s Note:

The article referenced by Mr. Martino is an impor-
tant one to read. It is very well referenced and states
that, “Despite a half-century of research, the true hos-
tility of the environment within the anesthesia

machine and the potential for bacteria to traverse the
system remains a matter of debate.” It specifically
addresses the issues that we refer to above. Langevin
et al. indicate that organisms can indeed pass
through the absorbent, but would eventually be
killed (presumably by high pH) if left undisturbed
for greater than 1 hour within the absorbent.  This
research (“The potential for dissemination of
Mycobacterium tuberculosis through the anesthesia
breathing circuit” in Chest 1999;115:1107-1114) also
indicates that a 0.22 micron filter “eliminated organ-
isms from the inspired gas flow,” and references
other studies demonstrating, “There are now several
filters commercially available. . . that can remove
100% of the bacteria, even under considerable bacter-
ial loads.” I recommend that our readers consider the
authors’ numerous conclusions and referenced mate-
rials in order to draw their own conclusions on this
highly debated issue, and to seek more recent litera-
ture on the topic.

Dr. Olympio

In Response:

Here is the latest CDC recommendation (2003)
as published in MMWR March 26, 2004;Vol. 53:
No. RR-3:
8. Anesthesia machines and breathing systems or

patient circuits
a. Do not routinely sterilize or disinfect the internal

machinery of anesthesia equipment (IB) (80).

b. Between uses on different patients, clean
reusable components of the breathing system
or patient circuit (e.g., tracheal tube or face
mask) inspiratory and expiratory breathing
tubing, y-piece, reservoir bag, humidifier, and
tubing, and then sterilize or subject them to
high-level liquid chemical disinfection or pas-
teurization in accordance with the device man-
ufacturers’ instructions for their reprocessing
(IB) (24,26).

c. No recommendation can be made about the
frequency of routinely cleaning and disinfect-
ing unidirectional valves and carbon dioxide
absorber chambers (Unresolved issue) (81).

d. Follow published guidelines or manufacturers’
instructions about in-use maintenance, clean-
ing, and disinfection or sterilization of other
components or attachments of the breathing
system or patient circuit of anesthesia equip-
ment (IB) (82,83).

e. No recommendation can be made for placing a
bacterial filter in the breathing system or
patient circuit of anesthesia equipment (Unre-
solved issue) (4,84-89).

The 2003 CDC Guidelines for  Preventing Health-
Care-Associated Pneumonia is the complete report
of the Healthcare Infection Control Practices Advi-
sory Committee. The article by Vézina et al. entitled
“Anesthesia breathing circuits protected by the DAR
Barrierbac S® breathing filter have a low bacterial
contamination rate” (Can J Anaesth 2001;48:748-54) is
the most recent reference I can find on this topic.
Bottom line—I don't think we know exactly what to
do, and while the risk is low from these ancillary
sources, it is not zero, but it is probably higher than
some of the risks that anesthesiologists worry about
in many of our conferences.

Sincerely,
David L. Bowton, MD, FCCP, FCCM
Professor and Head, Section on Critical Care
Department of Anesthesiology
Wake Forest University School of Medicine

The information provided is for safety-related educa-
tional purposes only, and does not constitute medical or
legal advice. Individual or group responses are only com-
mentary, provided for purposes of education or discussion,
and are neither statements of advice nor the opinions of the
APSF. It is not the intention of the APSF to provide spe-
cific medical or legal advice or to endorse any specific views
or recommendations in response to the inquiries posted. In
no event shall the APSF be responsible or liable, directly or
indirectly, for any damage or loss caused or alleged to be
caused by or in connection with the reliance on any such
information.

Filters Possibly Provide Protection

Important to “Do the Right Thing”
“Future,” From Page 10

Model for the Future
As in the past, I believe future safety successes

will often reflect the desire to do the “right thing
because it makes sense.” Doing the right thing has
and will be based on sound principles, technical the-
ory, experience, and pursuit of real-life problems
that have not been subjected to controlled experi-
ments. This does not mean that evidence-based
medicine should become a secondary goal but rather
the recognition that safety changes that impact rare
events may not lend themselves to traditional “ran-
domized double blind studies” to confirm efficacy. 

Achievements characterized as improved anes-
thesia patient safety cannot be attributed to any sin-
gle practice or development of new anesthetic
drugs or even any type of technologic advance, but
rather to application of a broad array of changes in
process, equipment, organizations, supervision,

training, and teamwork. No single one of these
changes has ever been proven to have a clear-cut
impact on mortality. Rather, anesthesia safety has
been achieved by applying a whole host of changes
that made sense, were based on an understanding
of human factors principles, and that had been
demonstrated to be effective in other settings. Anes-
thesia patient safety in the past and in the future is
doing a lot of little things that in the aggregate make
a big difference.

Robert K. Stoelting, MD
President, APSF

Dr. Stoelting is the former chair of the Department
of Anesthesiology at Indiana University School of
Medicine, president of the APSF, and author of
numerous anesthesia textbooks, many of which are
considered classics.

“Dear SIRS,” From Preceding Page
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Numerous questions to the Committee on Technology are individually and quickly answered each quarter by knowledgeable
committee members. Many of those responses would be of value to the general readership, but are not suitable for the Dear
SIRS column. Therefore, we have created this simple column to address the needs of our readership.

The information provided in this column is for safety-related educational purposes only, and does not constitute medical or legal advice. Individual or group
responses are only commentary, provided for purposes of education or discussion, and are neither statements of advice nor the opinions of APSF. It is not the intention
of APSF to provide specific medical or legal advice or to endorse any specific views or recommendations in response to the inquiries posted. In no event shall APSF be
responsible or liable, directly or indirectly, for any damage or loss caused or alleged to be caused by or in connection with the reliance on any such information.

See “Q&A,” Next Page

Dear Q&A,

I have an important airway safety issue, and
thus would appreciate your opinion.  Currently
at my hospital our hand-held jet ventilators for
emergency transtracheal jet ventilation (TTJV)
are attached to E-size oxygen cylinders on our
difficult airway carts. Their lack of a quick con-
nect/disconnect system does not allow one to
rapidly change the cylinder when it becomes
empty. These are the only designated sources of
oxygen for TTJV in our operating room suite. I
have been trying to convince my hospital that a
system allowing rapid attachment of a hand
held jet ventilator to a central oxygen source is
essential to insure uninterrupted oxygen supply
during this most critical time. However, I con-
tinue to meet resistance, and thus, would
appreciate your response.  

I would also like to suggest that the APSF for-
ward this topic to the ASA Difficult Airway
Task Force for their response. Should this
become a standard of care, or should each insti-
tution continue to employ whatever system
they so desire? Some strong direction from our
society would be very helpful to improve
patient safety, and also to assist all of us who
spend time teaching this technique at our insti-
tutions and at various meetings throughout the
year.

Thank you in advance for addressing my
inquiry.

Robert G. Krohner, DO
Pittsburgh, PA

P.S. How long would it typically take for a full
E-size oxygen cylinder to become empty when
using it with an attached hand-held jet ventila-
tor for emergency TTJV?

Dear Dr. Krohner,

Your request seems quite reasonable. It would
assure a more reliable, longer-lasting source of
oxygen (assuming no central gas failure) and is
not very expensive to implement. Dr. Jon Benu-
mof at UCSD insisted on this arrangement in all

Perhaps your supplier could provide that infor-
mation. 

Dear Dr. Krohner,

If one chooses to use the splitter from the wall
supply, one would have to assure that connect-
ing 2 medical devices (e.g., the anesthesia
machine and a jet ventilator) would not gener-
ate any back pressure or pressure reduction
issues if both were drawing gas at the same
time. It is unlikely, but should be assessed
under various conditions.  Also, for facilities
with potentially limited resources and fewer jet
ventilation setups, it makes sense to have jet
ventilation capability travel with the emergency
airway cart, as you describe.

Dear Dr. Krohner,

In the years from 1996 to 2003 I documented 3
oxygen pipeline failures in a single academic
medical center. These were not failures of the liq-
uid oxygen source that affected the entire hospi-
tal, but were local phenomena that affected a
single operating room. The causes of these fail-
ures were pipeline debris that clogged the
wall/column connectors and stopped the flow of
oxygen to the anesthesia machines. I suspect that
these events are much more common than true
failures of the oxygen supply at the source or fur-
ther upstream. Now when I consult on the design
of operating rooms I always specify 2 gas connec-
tors for each gas being delivered to a column,
ceiling drop, or wall cluster. This provides a reli-
able secondary source of gas in the event that one
connector becomes clogged from pipeline debris.
In each of the 3 cases that I mentioned, a second
oxygen connector was available; changing the
oxygen hose to the anesthesia machine from one
Diamond connector to the other solved the
immediate problem. Engineering had to replace
the clogged connector. We had jet ventilators in
each ENT room and on each difficult airway cart.
I would suggest that manual TTJ ventilators are
cheap and could be placed in each anesthetizing
location with enough hose to connect to the sec-
ondary oxygen outlet. If there is concern about a

of the ORs there, and they could provide you
with implementation details if you needed
them.

One advantage of having your TTJV on the dif-
ficult airway cart is its availability for use in
out-of-OR locations like PACU. One solution
for your issue would be to put a Y-connector on
the central oxygen line coming into your anes-
thesia machine with a quick connect (female) on
the end of the extra line. A similar quick con-
nect could also be placed on the airway cart E-
cylinder source. The jet ventilation systems
(which could then be fewer than one for every
room IF you have reliable technician support)
could then have the same (male) quick connect
to allow rapid installation at any OR site or on
the airway cart for out-of-OR use.

Dear Dr. Krohner,

We have essentially the same system at the Uni-
versity of Washington Medical Center and it
has served us well.

Dear Dr. Krohner,

I agree with the above comments and sugges-
tions. At our institution, however, we have had
dedicated jet ventilators for each anesthetizing
location, but have had the luxury of an extra
oxygen outlet on those columns. The Y-splitter
sounds like a reasonable solution for both the
OR outlet and the E-cylinder, if you don't have
that extra outlet. If your institution does not
want to purchase these inexpensive quick con-
nect fittings for each site, then your portable
system might require a second E-cylinder of
oxygen for back-up. This expense would seem
better utilized on the connectors, however. Your
question has even prompted me to check that
we have a portable device for off-site locations.
I will forward this exchange to the ASA Diffi-
cult Airway Task Force for possible future com-
ment or action. The duration of supply oxygen
from the full E-cylinder is simply 660 liters
divided by the flow rate emanating from your
particular TTJV orifice, at the specified regula-
tor pressure. I don’t know what those data are.
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total oxygen system failure, a single cheap adapter
hose could be constructed (e.g., oxygen DISS to
female Diamond) and kept in the drawer with the
manual TTJ system, so that the TTJ ventilator could
be connected to an emergency O2 tank. The difficult
airway carts clearly need an O2 tank and their own
manual TTJ ventilator as you describe. My main
concern is that we recognize the need for a sec-
ondary oxygen outlet and a secondary air connec-
tor at each column, ceiling drop, or wall cluster.   

Editor's Note: 
I wish to thank Dr. Lorri Lee, a member of the

APSF Newsletter editorial board, for pointing out that
TTJV has the potential for high risk of barotrauma.  In
the ASA Closed Claims paper on the Management of
the Difficult Airway (Peterson et al., Anesthesiology
2005;103:33-39), 8 of 9 patients who had TTJV used for
a rescue technique for airway emergency developed
barotrauma with poor outcome.

Oxygen Cylinders Can Be Adapted for Jet Ventilation

Dear Dr. Matthias,

• Colors should be used sparsely on medical equip-
ment. In life, certain colors are used to evoke certain
emotions—a whole design industry is dedicated to
that end! Our safety standards in medicine nowa-
days require certain colors for signaling certain
alarms in an intuitive way, e.g., a high priority
alarm is red. Also, the 5 common anesthetic agents
are color coded to improve intuitive usability. This
coding scheme has made its way also into the new
gas monitor standard, ISO 21647. The issue here
may be that a large (and meaningless?) colored area
on the dial may override the intuition of the smaller
area of color code with signaling character. Color-
ing the dial appears to me to be an unfortunate
choice—my suggestion: keep the dial and sur-
roundings neutral!

• The answer above outlined the best solution. The
safest approach would be to have the dial, the fill
cap, and the bottle (and perhaps the vaporizer as
well!) distinctly color coded. The more visual
cues—the less chance of error. However, I would
not push too hard, given that the likely worst
case would be anesthetizing with an alternative
inhalation anesthetic, which is usually titrated to
effect off a dial that is calibrated in roughly
equipotent concentrations per degree of turn.

• This shouldn't be a big issue, but. . . how many
drug errors occur due to similar packaging? It
could be an excuse waiting to happen! Anything
that decreases confusion is appropriate to safety,
especially in a residency training situation.

Committee on Technology

More

Last Quarter, Dr. Matthias asked about the
teal/purple color coding on the GE Healthcare Tec 7
isoflurane vaporizer, and we learned from GE and
ECRI that the color combination was designed with
specific intentions, and was not known to be partic-
ularly confusing. However, we have received some-
what contrarian responses from several members of
our Committee on Technology, and would like to
share those with you now.

Dear Dr. Matthias,

The color-coded, vapor-specific indicator is near
the fill port of each vaporizer and as you men-
tion, it is specific to the color on the bottle. No
anesthetic vapors are color-coded turquoise. Is it
your belief that either you, or other clinicians
have attempted to turn the wrong dial, or fill the
wrong vaporizer because of this color issue? Do
you know how frequently this might occur? 

Dear Q&A,

I have turned on the wrong vaporizer many
times since getting this new machine because I
have the turquoise dial color "in my head" as the
sevoflurane vaporizer.  
Heddy-Dale Matthias, MD
Madison, MS

“Q&A,” From Preceding Page

Assembled apparatus for transtracheal jet ventilation using an oxygen E-cylinder.

The information provided is for safety-related educational purposes only, and does not constitute medical or legal advice. Individual or group responses are only commentary, pro-
vided for purposes of education or discussion, and are neither statements of advice nor the opinions of APSF. It is not the intention of APSF to provide specific medical or legal advice or
to endorse any specific views or recommendations in response to the inquiries posted. In no event shall APSF be responsible or liable, directly or indirectly, for any damage or loss caused
or alleged to be caused by or in connection with the reliance on any such information.

The GE Healthcare, formerly Datex-Ohmeda, Tec 7
Vaporizer with teal concentration dial and agent-specific
color coding near the agent filler and sight glass areas.
Photo courtesy of GE Healthcare, with permission.
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by Jack McCarthy and Jeffrey B. Cooper, PhD

In 2001, the Consolidated Risk Insurance Com-
pany (CRICO), the patient safety and medical mal-
practice company owned by, and serving, the
Harvard medical community since 1976, intro-
duced an incentive for anesthesiologists who
received training in Crisis Resource Management at
the Center for Medical Simulation (CMS) in Cam-
bridge, MA. CRICO believes that this has made a
difference and has since tripled the incentive,
which is now 19%. Here’s the story of how that
happened, what the training does, and why CRICO
has come to believe in it.

CRICO is a bit different than many malpractice
carriers. It sees its mission as one of improving
patient safety. In the mid-1980s, James Holzer, then
Director of Loss Control for CRICO, approached the
anesthesia chairs of the major teaching hospitals
affiliated with Harvard Medical School (HMS). He
asked them to work toward reducing their claims,
which at the time were high relative to other spe-
cialties, and increasing. That request led the chairs
to create a committee to review the claims and con-
sider what might be done. The committee decided
to develop what became the first practice standards
in the specialty, the HMS Standards for Minimal
Monitoring during Anesthesia. In the ensuring
years, CRICO saw a great improvement in claims. It
has since gone on to develop many vigorous efforts
to prevent adverse events in other specialties. It
truly uses patient safety as the means to reduce mal-
practice losses.

In early 2000, the chairs of the 4 HMS Depart-
ments of Anesthesia approached the Risk Manage-
ment Foundation (RMF), which manages CRICO’s
insurance and claims. They asked RMF to give a
reduced premium for the training that they were
providing to their residents since 1994 and wished to
provide to their faculty as well. In late 2000, RMF
announced a 6% lower premium for anesthesiolo-
gists who had participated in crisis resource man-
agement training at CMS. It also offered a grant to
offset some of the costs of the initial training. At the
time, approximately 25% of Harvard insured anes-
thesiologists had participated in training, either in a
pilot project in the early 1990s or as residents who
later joined the faculty of their training programs.
RMF’s data suggested that those who had partici-
pated in the training had a better claims’ experience
than those who did not. While RMF did not subject
their data to scientific scrutiny, their knowledge of
the training experience coupled with the data led
them to believe that this would be an effective pro-
gram for risk reduction in anesthesia.

CMS did not then have a program aimed specif-
ically at training its academic faculty. Using the
experience in training residents in the Anesthesia
Crisis Resource Management principles pioneered
by Gaba et al.,1 the CMS staff and representatives of

the HMS anesthesia faculty created an 8-hour
course that included 4 realistic scenarios inter-
spersed with a didactic presentation and facilitated
debriefings of the videotaped sessions. The details
and evaluations of the faculty are reported in an
article by Blum et al.2 Overall, the faculty valued
the training highly and on average suggested that it
be repeated about every 18 months.

The faculty-training program, which the depart-
ments support financially, is now in its seventh
year. Based on the initial positive evaluations of the
participants, CRICO decided to continue the pro-
gram, requiring training every 3 years to retain the
lower premium. Most faculty have participated
twice already. Each program has a set of scenarios
targeted to their needs and to issues relevant to
CRICO’s anesthesia claims. CME credits are
awarded.

Recently, CRICO actuaries analyzed the mal-
practice claims experience of anesthesiologists who
did participate in the new program and compared
it to the relatively few who did not. They came to
the conclusion that the program was indeed effec-
tive and further increased the differential premium
to 19% starting in 2007. Some of the individual
anesthesia programs have taken the bolder step of
officially requiring the simulation-based training
for hospital credentialing; the others do that de
facto. (Note: Because CRNAs are covered by the
hospitals’ overall policy, no similar premium incen-
tive yet has been developed for nurse anesthetists.)

Based on its perceived success in anesthesia,
CRICO has created a similar incentive program in
OB/GYN, where they experience substantially
greater losses than anesthesia. Starting three years
ago, a 10% incentive was implemented for
OB/GYN physicians who participated in either a
simulation-based training program or an organiza-
tion wide teamwork program and several other
educational requirements. Although there is not yet
sufficient experience with that program, CRICO
claims have been trending lower at those institu-
tions with active team training or simulation train-
ing. CRICO/RMF is now planning additional
incentive programs in other specialties. 

Once again, leading efforts in anesthesia have
catalyzed positive changes in patient safety initia-
tives beyond the specialty itself. 

Mr. McCarthy is the chief executive officer of Con-
solidated Risk Insurance Company/Risk Management
Foundation. Dr. Cooper is Associate Professor of Anes-
thesia, Harvard Medical School, Boston, MA, and the
executive director of the Center for Medical Simulation.
He is also executive vice president of the APSF.
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Malpractice Insurance Carrier Provides Premium Incentive for
Simulation-Based Training and Believes It Has Made a Difference

This is an ambitious guide to future action.
Indeed, we hope it inspires you to help us achieve
the mission of our Foundation, which is:

The APSF’s Mission is to improve continually the
safety of patients during anesthesia care by encouraging
and conducting 

• safety research and education
• patient safety programs and campaigns
• national and international exchange of information

and ideas.

APSF Patient Safety Poll on the Website 
Our future includes the just implemented APSF

Patient Safety Poll on the home page of the website.
We urge you to visit us at www.apsf.org monthly
and register your opinion! This new survey instru-
ment focuses on relevant, timely, “hot” topics, with
the immediate availability of results to the partici-
pant. The Education Committee plans to organize
new questions to be highlighted on a systematic as
well as ad hoc basis. We encourage you to visit, vote,
and get your voice heard!

SUMMARY
In summary, the Committee on Education and

Training began its work concurrent with that of
the foundation itself in 1986. Our goal then, as now,
is to identify and disseminate educational/training
information vital to patient safety. We are committed
to this goal via the process of

• Determining the cause(s) of adverse anesthesia-
related events

• Educating anesthesia providers on known causes
and the ways in which to avoid them

• Disseminating national practice parameters
designed to enhance quality anesthesia care

• Advocating for training protocols and simulation
to enhance learning

• Participating in and promoting of safety research.

Please join us and participate in any the above
forums. We are committed to build upon the legacy
of the first 20 years of APSF success!

Dr. Prielipp is J.J. Buckley Professor and Chair of
Anesthesiology at the University of Minnesota, Min-
neapolis, MN, and Chair of the APSF Committee on
Education and Training.

Report from the Chair: Education
and Training Committee
“Committee,” From Page 5
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To the Editor:

The recent article in the APSF Newsletter regard-
ing the perioperative management of patients with
drug-eluting stents is timely, informative, and
should be required reading for contemporary anes-
thesia practitioners.1 Stenting with drug-eluting
stents (DES) has become the most commonplace
method of treating occlusive coronary disease, with
1 million stents placed each year. The Science Advi-
sory in the editor’s note is of special importance,
advocating postponement of elective surgery for at
least 1 year after DES placement, if possible, and
emphasizes the acute need for very critical review
of routine orders to hold aspirin or clopidogrel
prior to surgery.2 Such “routine policies” are mis-
guided, as perioperative antithrombotic therapy
should involve a comprehensive risk/benefit
analysis regarding surgical bleeding vs. stent
thrombosis, whereby the latter will typically
remain the primary concern. The presented pro-
posed strategy used at Wake Forest clearly empha-
sizes the dangers and complexities associated with
effective perioperative management of  patients
presenting after coronary stent placement. It does
provide one paradigm of antithrombotic manage-
ment: continued aspirin therapy and bridging infu-
sion of GP IIb/IIIa Inhibitors (GPI) and heparin.
The Science Advisory itself indicates, however, that
there are no data to date to support this GPI bridg-
ing therapy practice. This “Wake Forest Protocol
(WFP),” like other published recommendations,
leaves many additional and extremely pragmatic
questions unanswered.2-6 Answers to these impor-
tant questions are also unlikely to become “evi-
denced based,” any time soon. 

Pertinent questions remain: should surgical pro-
cedures in patients with coronary stents be under-
taken only in tertiary centers with active
interventional cardiology (>400 PCI/year as recom-
mended by 2005 AHA/ACC guidelines7) and open
heart programs with 24-hour availability (e.g., like
Wake Forest)? How soon after surgery will repeat
PCI be possible in the event of stent thrombosis in
any given patient? Should patients for urgent surg-
eries be referred for management recommendations
regarding percutaneous transluminal coronary
angioplasty (PTCA)/bare metal vs. DES treatment
to shorten intervals of mandatory antiplatelet ther-
apy, if found in need of preoperative PCI? What
procedures are associated with such excessive risk
for surgical bleeding as to truly require discontinu-
ation of thienopyridine? Further, should aspirin
ever be discontinued (i.e., neurosurgical proce-
dures)? What should be done with a patient with
drug-eluting stents (DES) who presents for surgery
after inappropriately discontinuing aspirin 
and thienopyridine therapy for several days in

anticipation of surgery? Should these patients
undergo repeat stress testing prior to surgery?
After what interval should antiplatelet therapy be
reinstituted? How long after DES placement should
repeat stress testing occur? Does “patient compli-
ance” affect this decision, and how can compliance
be monitored? Should the cardiologist who placed
the stent be personally involved in all perioperative
agreements “between cardiology and surgery” as
proposed in the WFP? What should occur in the
event of disagreements? Why is “anesthesiology”
not involved in the decision process, i.e., the peri-
operative physician? Should ALL stented patients
undergo preoperative screening a week before
scheduled surgery by an anesthesiologist in the
pre-admission testing clinics to insure this complex
coordinated care and eliminate “production pres-
sures”? Surgeons will always fear bleeding. Pro-
duction pressures are poorly combated in the
holding area. How long after stent placement
should this/any degree of concern persist and
require strict assessments? What should be done if
GPI or heparin allergy (i.e., heparin-induced throm-
bocytopenia) makes the WFP impractical and how
is the “bridging therapy” optimally monitored and
transitioned?

Aspirin and clopidogrel have elimination half-
lives of 2-3 and 7.5 hours, respectively, while drug-
exposed platelets are typically irreversibly affected,
causing platelet inhibition until new, unaffected
thrombocytes are produced.8,9 It is likely that peri-
operative administration of a titrated platelet infu-
sion would typically correct drug-induced
thrombasthenia caused by these agents, if
antiplatelet drugs are last administered the morn-
ing prior to surgery and reduced to very low blood
levels. While ABO identical or compatible units are
preferred for transfusion, they are not required. In
adults, ABO incompatible platelets may be used
because the volume of plasma in the product is
usually not clinically significant. Apheresis units
may contain 350 mL of plasma, but passive transfer
of antibodies rarely results in hemolysis.10 Thus,
selective use of apheresis platelets in surgical
patients from directed (i.e., spouse?) or proven
repeat donor sources (repeatedly tested to further
minimize infectious risks) may prove to be a viable
alternative in elective patients who do not discon-
tinue dual therapy prior to surgery and then
actively display a need for functional platelets
intraoperatively. An approach of this sort is not sig-
nificantly different from autologous donation pro-
grams. This approach could allow for prospective
intraoperative examination of bleeding tendency
and “need to treat” for individual surgical proce-
dures. It may also maximize stent-protective peri-
operative antiplatelet therapy, especially if these

patients are placed as first cases of the day. The role
of platelet function testing is evolving as well.
Clearly, emergent surgeries will continue to pre-
sent, where antiplatelet therapy is addressed with
random donor platelets. An apheresis program of
this sort may lead to increased availability of
apheresis platelet transfusions overall and specifi-
cally in emergent cases.

Guidelines from anesthesia specialists in France,
Britain, and Canada provide additional useful
information for rational decisions from the view-
point of the member anesthesiology specialists, but
are often discounted by surgical colleagues as “for-
eign.”3-5 Unfortunately, there has been no attempt
to develop such national guidelines by the Ameri-
can anesthesiology societies, and I would hope the
APSF might champion this needed task, perhaps by
first endorsing the Canadian Guideline and then
via consensus development. This would offer
opportunity to consider the multiplicity of periop-
erative eventualities, as well as educating and pro-
moting needed specialty awareness to this very real
and specific danger. Published recommendations
from the conglomerate efforts of American non-
anesthesiology specialists have left many anesthe-
sia-specific questions unanswered.1,2,6

Often, production pressures overwhelm anes-
thesiologists and CRNAs when (institutional rou-
tine and) surgeons terminate antithrombotics
inappropriately and push to do elective proce-
dures.11 The lack of clear and timely anesthesia spe-
cialty guidelines in the USA stands in stark contrast
to other advanced countries.3-5 We, as the definitive
“perioperative specialists” cannot fail to issue such
practice-specific and important guidelines to
underscore safe specialty practice, where contro-
versy abounds and the dangers are real. Without
specialty guidelines, we must, as individuals, con-
tinue to sort out and individually defend patient
safety with logic alone, and often clearly without
“evidenced-based proof.” Personal experience
repeatedly teaches that sudden cancellation of
surgeries in recently stented patients based on “cut-
ting edge knowledge” is often difficult, time con-
suming, and fraught with surgical and
administrative animosity. Such difficulty mounts,
especially when faced with “cleared for surgery”
written on a prescription pad of a third-party
internist or non-interventional cardiologist, con-
sulted specifically to “clear for surgery.” Further-
more, the importance of involvement of the
stenting cardiologist and possibly hematologist
appears paramount (and equally impossible when
faced with a patient for a 7:00 am surgical start),
given the complex and needed (and as yet

See “PCI,” Next Page

Letter to the Editor

Percutaneous Coronary Interventions (PCI): Perioperative
Antithrombotic Therapy and the Anesthesia Provider in 2007



inadequately defined by outcome-based research)
perioperative care, risk assessment, and the multi-
plicity of factors involved in stent thrombosis: All
stents are not equal and not all cardiologists place
stents! Problems are best anticipated and avoided,
not solved. The APSF may be the best venue to
address this issue at this time. 

Paul M Kempen, MD, PhD
Pittsburgh, PA 
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All Stents Are
Not Equal
“PCI,” From Preceding Page 

APSF Executive
Committee 

Invites
Collaboration

From time to time the Anesthesia Patient
Safety Foundation reconfirms its
commitment of working with all who
devote their energies to making anesthesia
as safe as humanly possible. Thus, the
Foundation invites collaboration from all
who administer anesthesia, and all who
provide the settings in which anesthesia is
practiced, all individuals and all
organizations who, through their work,
affect the safety of patients receiving
anesthesia. All will find us eager to listen
to their suggestions and to work with them
toward the common goal of safe anesthesia
for all patients.

APSF Grant
Applications Due

June 18, 2007

$150,000 
Award Limits

Complete
Information Available

at www.apsf.org
or 

see Winter 2006-
2007 Issue of the
APSF Newsletter
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Stanley Horton, PhD ..................Bayer Pharmaceuticals

Raul A. Trillo, MD ......................Baxter Healthcare

Michael S. Ferrara ......................Becton Dickinson
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Joe Kiana ......................................Masimo
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Bert de Jong, MD ........................Organon
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Ron Richard ................................ResMed
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Andrew Rose ..............................Smiths Medical
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William T. Denman, MD............Tyco Healthcare
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by Richard C. Prielipp, MD, MBA, FCCM, Adnan I.
Qureshi, MD, Steven J Haines, MD, and Vallabh

Janardhan, MD

Myocardial stents (both bare metal and drug-
eluting varieties) are widely utilized to prevent
restenosis following percutaneous transluminal
coronary angioplasty (PTCA) and coronary inter-
vention (PCI). Indeed, by 1999 myocardial stents
were inserted in 4 of every 5 patients undergoing
PCI.1 It now appears what is good for the heart
may be good for the brain, too!

Atherosclerotic intracranial arterial stenosis is
an important cause of stroke. The WASID (War-
farin Aspirin Symptomatic Intracranial Disease)
trial, a double-blind, multicenter clinical trial, eval-
uated the benefits of best medical therapy (warfarin
versus aspirin) in patients with symptomatic
intracranial stenoses (50-99%). The primary end
point was ischemic stroke, brain hemorrhage, or
death from vascular causes other than stroke. Dur-
ing a mean follow-up period of 1.8 years (n=569),
the primary end point occurred in 22.1% of the
patients in the aspirin group and 21.8% of those in
the warfarin group (hazard ratio, 1.04; 95% confi-
dence interval, 0.73- 1.48; P=0.83).2

Because medical treatment of symptomatic
intracranial stenosis carries a high risk of stroke,
neuro-interventionalists (interventional neurolo-
gists, endovascular neurosurgeons, and interven-
tional neuroradiologists) are finding increasing
application for stents in cerebral vessels with symp-
tomatic severe stenoses that are refractory to best
medical therapy. The main goal of the angioplasty
and stent placement is to improve blood flow.
Some of these lesions may manifest symptoms only
after they become extremely tight, and even rela-
tively minor corrections in the degree of stenosis
may improve symptoms and outcomes. Flow is
proportional to the fourth power of the vessel's
radius. This means that the flow is approximately
doubled when the radius is increased by 20% or the
diameter by 10%, so that small increases in the
luminal diameter may result in large increases in
the flow. 

The Wingspan™ stent (Figure 1) is placed via
Gateway™ PTA balloon catheter system (Boston
Scientific Corporation, Fremont, CA), which is
approved to increase cerebral artery lumen diame-
ter in patients with intracranial atherosclerotic dis-
ease (>50% stenosis that is refractory to medical
therapy).  

The Wingspan™ bare metal stent is manufac-
tured in diameters from 2.5-4.5 mm, and in lengths
from 9-20 mm. The device is inserted by neuro-
interventionalists via intra-arterial catheters across
stenotic lesions using biplane fluoroscopy for 

sentinel vessel identification and localization (Figure
2). The patients may require deep MAC sedation or
general anesthesia during the procedure depending on
individual circumstances and interventional protocols.

Clinical experience with the new cerebral stents is
relatively limited.  A prospective, multi-center, single
arm trial of 45 patients at 12 interventional centers
evaluated the safety and feasibility of the current stent
system. These patients had a mean age of 66 ± 8 years,
with 96% having a neurological history of stroke and
29% a history of TIA. The 3 most common sites for
stent placement were the vertebral artery (29%), the
middle cerebral artery (22%), and the carotid petrous
artery (11%). All patients successfully underwent bal-
loon angioplasty to dilate the lesion, and a stent was
then deployed across the dilated lesion in 44/45
patients (98% success).  Potential adverse events
include intimal dissection, stent migration, misplace-
ment, or thrombosis, vessel perforation, or rupture.
Subsequent, single center series have validated these
results.3 Actual results of this pilot study are shown
below:

Of special note, metal stent implantation causes
endothelial injury with inflammation, rendering both
the stent and affected vessel highly thrombogenic for a
prolonged period.4,5 Thus, anti-platelet therapy with
aspirin and clopidogrel is required for 4-12 weeks after
cerebral stent placement. Adjunctive antiplatelet med-
ication is crucial in preventing local stent thrombosis,
major stroke, and death.5,6 Current recommendations
for patients with bare metal stents include dual
antiplatelet therapy with aspirin and clopidogrel, con-
tinued for at least 4 and up to 12 weeks to allow com-
plete endothelialization of bare metal stents (BMS).
Thus, anesthesia providers must be aware of patients
presenting with cerebral stents and the status of
antiplatelet therapy during this vulnerable period.
Indeed, these complex issues parallel myocardial stents
recently reviewed by Newsome et al.7  

In summary, anesthesia providers should be
aware of increasing insertion of metal stents through-
out the circulation, including the cerebral circulation.
Current trends suggest we will see increasing fre-
quency of neuro-interventional procedures including

Major Endpoints
(30 days)

Total Evaluable 
Patients = 44

Number %

Death or ipsilateral
stroke (same 
hemisphere as lesion)

2 4.5

Major ipsilateral
stroke 2 4.5

Death 1 2.3

intracranial angioplasty/stenting. The need for
post-procedure antiplatelet therapy is significant,
and will likely mirror that noted for myocardial
bare metal stents.5,6 

Richard C. Prielipp, MD, MBA, FCCM is the J.J.
Buckley Professor and Chair of Anesthesiology; Adnan I.
Qureshi, MD, is a Stroke and Interventional Neurologist
and Professor of Neurology; Steven J Haines, MD, is a
Professor of Neurosurgery; and Vallabh Janardhan, MD,
is a Stroke and Interventional Neurologist and Assistant
Professor of Neurology, Neurosurgery, and Radiology at
the University of Minnesota in Minneapolis, MN.
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Stents, Stents, Everywhere—Now Even in the BRAIN!

Figure 1: The Wingspan™ stent.
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Figure 2: These two figures demonstrate successful dilation of a >90% stenosis in the left middle cerebral artery of a 53-
year-old woman who had been having multiple left hemispheric TIAs (mini-strokes) while on maximal medical therapy.
After balloon angioplasty, a Wingspan™ stent (radiographic markers denote the proximal and distal boundaries) was
inserted to optimize the vessel lumen. Figures 2A and 2B show the >90% stenosis in the proximal M1 segment of the
left middle cerebral artery (white arrows). Figure 2A is in the anterior-posterior projection (front view), and Figure 2B
is in the lateral projection (side view). Figures 2C and 2D show the balloon catheter and microwire across the stenotic
lesion and how the vessels have improved in size post-angioplasty. Figures 2E and 2F show the final result post-balloon
angioplasty and Wingspan stent placement with no residual stenosis in the left middle cerebral artery.

Stents, Balloons, Microwares
Treat Cerebrovascular Disease
“Stents” from Preceding Page

Simulation
Summit Held
by Elizabeth H. Sinz, MD

The March 2007 issue of the journal Simulation in
Healthcare carries a full report (and editorial) con-
cerning a first-of-its-kind Simulation Summit con-
vened by the Society for Simulation in Healthcare
(SSH) in November 2006. This Summit had the goal
of fostering dialogue among stakeholders interested
in a robust future for simulation in healthcare. Fifty-
five individuals participated, representing the lead-
ership of 33 organizations including specialty
societies, regulatory bodies, and industry. 

The SSH chose to hold the Summit both because
of its mission to lead the facilitation of excellence in
multidisciplinary simulation-based healthcare edu-
cation,  practice, and research, and its vision to
move simulation into the mainstream of healthcare.
Participants at the Summit worked diligently and
collaboratively. The group first defined “simula-
tion” in its diverse forms, then reviewed the ways
that it could be used to improve patient care.
Through facilitated small group discussions, a con-
sensus was reached on the key issues that must be
addressed to advance the field.

This forum provided a starting point for
increased collaboration and cooperation within the
healthcare simulation community and with external
stakeholders. The use of simulation has exploded
recently, leaving many groups to work indepen-
dently toward achieving what is essentially a com-
mon goal. Fostering both collaboration and healthy
competition will provide efficient and effective
means of achieving the success desired by all who
share the goal of improved patient safety through
diverse applications of simulation-based tech-
niques. Future summits will build on the items out-
lined in the report to incorporate new ideas and
facilitate ongoing progress.

Dr. Sinz is an Associate Professor of Anesthesiology,
Critical Care Medicine, and Neurosurgery and Director
of the Simulation Development and Cognitive Science
Laboratory with the Office of Educational Affairs at
Pennsylvania State University College of Medicine and
Penn State Hershey Medical Center in Hershey, PA.

Check out the APSF
website at

www.apsf.org
User-Friendly &

Informative!
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To the Editor:

The idea of adjusting temperature to impact the
solubility of a substance is hardly revolutionary.
The mythical tale of Icarus serves as a testament to
the ancient Greek's understanding of the sophisti-
cated nature of physics by illustrating the relation-
ship between temperature and the corresponding
state of matter. Through a study we conducted in
an operating room environment, we were able to
demonstrate a significant reduction in the time
from the start of mixing to the ability to administer
intravenous (IV) dantrolene sodium. In a simula-
tion of real world conditions, with equipment com-
mon to the operating room environment, a
randomized, controlled, single-blind study was
conducted dividing 16 dantrolene sodium vials into
2 equal groups, a warm group (41ºC) and an ambi-
ent temperature group (22º C). By the use of an IV
fluid warmer at 41º C, primed using a 1-liter bag of
preservative-free sterile water, attached to a 60-ml
syringe via a 3-way stopcock, the diluent was aspi-
rated and injected directly into each dantrolene
sodium vial.  

Chartrand1 was the first to suggest the use of an
IV fluid warming device to facilitate dantrolene
sodium reconstitution. A comparison of our inves-
tigation with the work of Mitchell and Leighton,2
and that of Quraishi et al.,3 validates the notion that
warmed diluent hastens dantrolene sodium solubil-
ity, although the methodologies developed to reach
this conclusion contrast on several levels. Mitchell
and Leighton examined this concept; however,
their study included only 1 data point at 5 different
temperatures between 20°C and 40°C. Although
they determined the presence of a linear relation-
ship between diluent temperature and solubility,
their study lacked the power to adequately support
the significance of their findings. After the data
were collected for the present study in May 2006,
Quraishi et al. published their report with similar
findings. Quraishi et al. mimicked Mitchell and
Leighton’s results and claimed their data were col-
lected under clinical conditions. Interestingly, they
emptied all of their sterile water vials into a sample

cup prior to mixing the dantrolene sodium. This
task devours precious time, challenges aseptic tech-
nique, and fails to replicate actions that might take
place during a malignant hyperthermia (MH) crisis.
They also incorporated warming closets to heat
their sterile water. Many of these devices are not
intended to warm IV fluids, and we cannot recom-
mend them for use in this application. In addition,
neither of the study designs in the aforementioned
investigations incorporated blinding of the observ-
ing party.

Our use of an adequate sample size and a
methodology for warming the diluent with materi-
als common to the operating suite and readily
available to the anesthesia provider (warmed dilu-
ent [41º C] versus ambient temperature [22º C]),
hastened the time of aqueous solubility of dantro-
lene sodium (Figure 1). The mean time to particu-
late-free dantrolene sodium solution suitable for IV
injection with the warm diluent was 58.88 seconds
compared to 93.87 seconds for the ambient temper-
ature group (p<0.001). Data suggest a time savings
of about 35 seconds per vial when the diluent is
warmed to 41°C.

The time needed to mix an appropriate number
of dantrolene sodium vials to successfully treat MH
necessitates the assistance of multiple providers
during a crisis. The time-savings afforded by 

mixing dantrolene sodium with warmed diluent
versus ambient temperature sterile water for 1 and
3 mixers is summarized in Table 1. The results
demonstrate the Icarus effect, the crucially impor-
tant relationship between the effect of temperature
and the corresponding state of matter. Warming
the aqueous diluent hastened the development of a
clear and particulate-free dantrolene sodium mix-
ture suitable for IV injection, freeing precious man-
power time for other life-saving measures.   

The manuscript from this study was recently
published in the April issue of the AANA Journal.4
This letter is written to disseminate this informa-
tion in the event someone experiences a MH crisis,
and to promote patient safety that may improve
patient outcome. A practical method, using a reli-
able and safe warming device readily available to
the anesthesia provider, and ubiquitous to the
operating room environment, speeds the time to
administration of dantrolene sodium, potentially
reducing morbidity and mortality associated with
MH. Perhaps our research, in addition to the work
of Mitchell and Leighton and Quraishi et al., will
lay the groundwork for changing MH treatment
protocols, and help further reduce morbidity and
mortality.   

Donna Landriscina, CRNA, MSNA
Richmond, VA
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Letter to the Editor

The Icarus Effect: The Influence of Diluent
Warming on Dantrolene Sodium Mixing Time

Table 1. Dantrolene Mixing Time by Dose and Diluent Temperature
Dantrolene Dose 2.5 mg /kg 10 mg /kg

72-kg Adult A Diluent W Diluent A Diluent W Diluent 

*Time / seconds 94 seconds 59 seconds 94 seconds 59 seconds

Number of Vials 9 vials 9 vials 36 vials 36 vials

1 Mixer / minutes 14 minutes 9 minutes 56 minutes 35 minutes

3 Mixers / minutes 5 minutes 3 minutes 19 minutes 12 minutes

A = Ambient (22º C), W = Warmed Diluent Temperature (41º C)
*Comparative Study Results, Mean Times 

Figure 1.  Dantrolene sodium solubility 



APSF NEWSLETTER   Spring 2007 PAGE 23

To the Editor:

Dr. Foster gave an excellent review on the his-
tory, current status, and future for drug labeling in
the operating room. I would like to express a per-
sonal concern regarding the labeling issue. While I
strongly believe that labeling of syringes is critical to
patient safety, I am concerned that in an age of over-
regulation, rules devoid of common sense may be
placed upon us by the regulating and accreditation
bodies. Few would argue that unlabeled syringes
pose a potential danger to patients. Propofol may be
an exception since no other medication in the oper-
ating room is similar in appearance. (However, even
propofol should be labeled if anything is added to
it.) Even an unlabeled syringe does not seem unrea-
sonable in a dire emergency when left in the vial
from which it was drawn up, if discarded soon
afterwards. But the potential for catastrophic iatro-
genic patient injuries is tremendous if the syringe is
not labeled with the contents and concentration of
the medication. Imagine administering succinyl-
choline thinking that it is midazolam! However,
should an anesthesiologist have to worry about
being cited by a regulating body or an accreditation
organization because the syringes at his side are not
timed, dated, and initialed by the physician who
drew them up? Would criticism be warranted if the
syringe were not labeled as to the concentration of
medication when only one standard concentration is
available? Common sense would dictate that any
medication that is altered in concentration, available
in different concentrations, or has other medications
added to it must be labeled as to content and 

concentration especially if the anesthesiologist will
not be in attendance for 100% of the case. But should
we be cited if we did not record for example, that the
concentration of fentanyl was 50 µg/ml when that
concentration is the only concentration offered in the
institution? I agree with the premise that concentra-
tion changes should be recorded on a nonstandard
label to prevent the assumption by a different care-
taker that the medication is a standard concentration.

Patient safety regarding drug administration
depends both on a system which reduces errors, i.e.,
vial and syringe labeling, and a compulsive practi-
tioner who establishes and maintains safe habits,
especially pertaining to drug administration. This
includes careful examination of the vial before draw-
ing up medicine as to content and integrity, labeling
of the syringe, checking the label before inserting it
into the IV tubing, and double-checking as the
syringe is placed back on the cart. There is no substi-
tute for this compulsive attitude and the establish-
ment of safe habits in the practitioner. Bar-coding
may help the system, but the actions of the practi-
tioner are paramount.

It is my hope that the Anesthesia Patient Safety
Foundation will encourage the JCAHO and others to
establish practical standards with respect to drug
labeling in the operating room, so they do not insti-
tute onerous and unrealistic “standards” on all of us.

John Beauregard, MD
Washington, DC

To the Editor:

I read with interest the many articles in the winter
2006-2007 issue of APFS Newsletter regarding respira-
tory complications from opioid administration. Rec-
ommendations should be practical and applicable in a
typical hospital setting. But it is unrealistic to have a
policy of "zero tolerance" as some have suggested.
Any intervention carries risks; even if a perfect respi-
ratory monitor is discovered some patients will still
experience adverse events due to both known and
unknown factors.

Furthermore, any monitor employed should be
convenient for the patient, as otherwise it will be asso-
ciated with low to no compliance, and have a low
false-positive alert system so as to not condition the
providers to ignore the warning signs. Dr. Caplan's
closed claims analysis of cases involving postopera-
tive PCA and neuraxial narcotics identified the care to
be inappropriate in half of the cases, thereby suggest-
ing that adherence to the existing guidelines might
immediately cut the complication rates by half. More
important than any monitor is knowing your patients,
educating them, and having their support. Having
guidelines in place and adhering to them through
education and monitoring should be the cornerstone
of the effort to reduce complications from opioid use.
The bar should not be set so high as to make it
impractical or impossible to administer any narcotics,
as uncontrolled pain is associated with its own set of
adverse events.

Babak Roboubi, MD
Washington, DC

Letters To The Editor:
Medication Labels Need Practical Standards

Zero Tolerance
May Be Unrealistic

Anesthesiologist/Mother Shares Labor Epidural Perspective
To the Editor:

I am an anesthesiologist and the mother of 5
children. My husband is also an anesthesiologist.
After reading the letter in the Fall 2006 Newsletter
from Tami Maloney, wife of an “anesthesia profes-
sional,” I felt compelled to respond. Mrs. Mal-
oney’s assertion that “anesthesiologists are at the
beck and call of couples who do not prepare” ade-
quately for childbirth is simply wrong. Mrs. Mal-
oney extols her experience of having 4 vaginal
deliveries without any pain medication. While that
certainly is her right, I  would not offer this
“option” as being the gold standard of childbirth
preparation for my patients.

I had 5 vaginal deliveries in 7 years and had a
labor epidural with each one (1998, 1999, 2001, 2003,
and 2005). However, the labor epidural with my
first child had minimal to no effect in diminishing
my labor pains. Despite preparing both physically
and mentally for my delivery, the pain was intense

and overwhelming. The entire experience was a
blur. The other 4 deliveries were pain-free and man-
ageable. I was able to interact with the hospital staff,
my husband, and especially our new baby without
the pain and fatigue to cloud my thoughts.  

With so many options for pain control available
today, it makes no sense to see painful, medication-
free childbirth as a badge of honor. Getting physi-
cally and mentally prepared does not remove the
severe pain but merely helps one deal better with it.
We are lucky to have so many choices regarding pain
intervention in this modern society. Most people
would not consider having dental work or passing a
kidney stone without some form of medication. Simi-
larly, women requesting pain relief during childbirth
should not be viewed as failures.

As an anesthesiologist who has labored 5 times, I
do not think that learning to deal with labor pain is a
viable option for most expectant mothers. Anesthesi-
ologists are trained to tailor the myriad of pain relief

options to each individual case. We are at the beck
and call of our laboring patients to make them more
comfortable if they should request our services—not
to pass judgement on how well they have prepared
for delivery during their pregnancies.

Laura Wolf, MD
Vero Beach, FL
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