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APSF Workshop and EC Pierce Lecture Address Importance of Cognitive Aids 
by Robert C. Morell, MD

See “Cognitive Aids,” Page 45

On Saturday, October 11, 2014, the APSF/ASA 
sponsored the Ellison C. Pierce, Jr., MD, Patient 
Safety Memorial Lecture at this year ’s Annual 
ASA Meeting in New Orleans, LA. Dr. David M. 
Gaba presented the timely topic, Competence and 
Teamwork Are Not Enough: The Value of Cogni-
tive Aids. Dr. Gaba is associate dean for Immersive 
and Simulation-Based Learning and professor of 
Anesthesia at Stanford University School of Medi-
cine and co-director of the Simulation Center of 
Innovation at the VA Palo Alto Health Care 
System. It was particularly poignant that Dr. Gaba 
gave the EC Pierce Memorial Lecture as Jeep 
Pierce was a mentor and close friend of Dr. Gaba’s 
for many years. Dr. Gaba’s experience as an inno-
vator and expert in the fields of simulation and 
crisis management made this a fantastic educa-
tional experience for the hundreds of attendees at 
this timely lecture. Dr. Gaba pointed out the avia-
tion analogies for emergency manuals and cogni-
tive aids used by pilots and challenged anesthesia 
professionals to embrace the use of and training 
about these important tools. Dr. Gaba presented 

examples of how emergency manuals could assist 
in the recognition, diagnosis, differential diagno-
sis, considerations, and critical treatment steps of 
perioperative emergencies. He also gave exam-
ples of pitfalls that may occur with cognitive aids 
and strategies to mitigate these pitfalls, noting 
that not all possible events are included in a 
manual, that some events happen too quickly to 
utilize a manual, and the need to recognize the 
tradeoff between completeness and usability. Dr. 
Gaba’s take home points for his lecture and the 
subsequent workshop included the following:
• Anesthesiologists, Nurse Anesthetists and 

Anesthesiologist Assistants need cognitive aids—
especially “emergency manuals” or “emergency 
checklists” because our memory is limited and 
fallible especially under stress and about 
uncommon and unexpected events.

•  Emergency manuals help us with both diagnosis 
(figuring out what is going on) and treatment 
(what to do once we know what is going on). 
Failures of both types have been documented in 
real patient care and in simulations.

Ebola Virus: Resources for Health Care Providers

TABLE OF CONTENTS, PAGE 2

•  Well-developed manuals that have been exten-
sively tested in simulation and in real patient 
care, are now available from multiple sources. 
 Several such manuals are available for free. See 
www.emergencymanuals.org.

The recent treatment in the United States of 
several patients who contracted Ebola has highlighted 
the need for an organized and prepared response 
from hospitals and health care workers.  Numerous 
professional societies have provided web links 
(below) for information on contact/isolation 
precautions for Ebola including the Centers for 

Dr. Stoelting (left) and Dr. Gaba enjoy the enthusiastic response 
to the E.C. Pierce, Jr., MD, Lecture and APSF Workshop.

The Joint Commission issued Sentinel Event 
Alert #53 on August 20, 2014, to address safety con-
cerns as the first phase of the change in the small 
bore connector standards, which began in the 4th 
quarter of 2014 and the 1st quarter of 2015 with 
enteral feeding tubes. Changes in epidural tubing 
connections will follow. Other connectors affected 
will involve intravenous connections, blood pres-
sure tubing, and breathing systems. These stan-
dards were changed in response to recurring high 
severity patient safety events where different tub-
ings were misconnected to the wrong infusion 
(http://www.jointcommission.org/assets/1/6/
SEA_53_Connectors_8_19_14_final.pdf). 

The Joint Commission Sentinel Event #53 

Managing Risk During Transition to New 
Tubing (Small Bore) Connector Standards:  
What You Need To Know!

Disease Control, World Health Organization, 
American College of Surgeons, American Society of 
Anesthesiologists, American Association of Nurse 
Anesthetists , the American Hospital Association, the 
Joint Commission and numerous others. These links 
include:
http://www.cdc.gov/vhf/ebola/hcp/index.html
http://www.who.int/csr/resources/publications/
ebola/filovirus_infection_control/en/
https://www.facs.org/ebola
https://www.asahq.org/For-Members/Clinical-
Information/Ebola-Information/Ebola-Guidelines-
from-COH.aspx 
http://www.aana.com/resources2/professional-
practice/Pages/Ebola-Virus-Disease.aspx
http://www.aha.org/advocacy-issues/emergread-
iness/ebola/index.shtml
http://www.jointcommission.org/issues/article.
aspx?Article=aQJBGQFS4EG9dUqpeUCr%2fm5Y
N5H%2fscKmK%2f6x6Ov0U2A%3d

See website 
article for clickable links
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The APSF Newsletter is the official journal of the 
Anesthesia Patient Safety Foundation.  It is 
published 3 times per year, in June, October, and 
February. The APSF Newsletter is not a peer-
reviewed publication, and decisions regarding 
content and acceptance of submissions for 
publication are the responsibility of the editors.  
Individuals and/or entities interested in 
submitting material for publication should contact 
the editors directly at Morell@apsf.org and/or 
Lee@apsf.org.  Full-length original manuscripts 
such as those that would normally be submitted to 
peer review journals such as Anesthesiology or 
Anesthesia & Analgesia are generally not appropriate 
for publication in the Newsletter due to space 
limitations and the need for a peer-review process.  
Letters to the editor and occasional brief case 
reports are welcome and should be limited to 1500 
words. Special invited articles, regarding patient 
safety issues and newsworthy articles, are often 
solicited by the editors. These articles should be 
limited to 2000 words. Ideas for such contributions 

may also be directed to the editors.  Commercial 
products are not advertised or endorsed by the 
APSF Newsletter; however, upon occasion, articles 
about certain novel and important technological 
advances may be submitted. In such instances the 
authors should have no commercial ties to, or 
financial interest in, the technology or commercial 
product. The editors will make decisions regarding 
publication on a case-by-case basis.  

If accepted for publication, copyright for the 
accepted article is transferred to the Anesthesia 
Patient Safety Foundation.  Except for copyright, all 
other rights such as for patents, procedures, or 
processes are retained by the author.  Permission to 
reproduce articles, figures, tables, or content from the 
APSF Newsletter must be obtained from the APSF.

All submissions should include author affili-
ations including institution, city, and state, and a 
statement regarding disclosure of financial inter-
ests, particularly in relation to the content of the 
article.
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As president of the Anesthesia Patient Safety Foun-
dation (APSF), it is my privilege to report annually on 
the activities of the foundation during the past calendar 
year.   As in my previous annual reports, I believe it is 
important to recognize that APSF, as an advocacy 
group, does not write standards.  Recommendations 
developed and promulgated by APSF are intended to 
assist professionals who are responsible for making 
health care decisions.  Recommendations promulgated 
by APSF focus on minimizing the risk to individual 
patients for rare adverse events rather than necessarily 
on practices that balance all aspects of population 
health quality and cost.  APSF does not intend for these 
recommendations to be standards, guidelines, or clini-
cal requirements, nor does application of these recom-
mendations guarantee any specific outcome. 
Furthermore, these recommendations may be adopted, 
modified, or rejected according to clinical needs and 
restraints.  APSF recognizes that these recommenda-
tions are subject to revision as warranted by the evolu-
tion of medical knowledge, technology, and practice. 

A highlight of the annual meeting of the Ameri-
can Society of Anesthesiologists in New Orleans on 
October 11, 2014, was the Ellison C. Pierce, Jr., MD, 
Patient Safety Memorial lecture delivered by David 
M. Gaba, MD.  Dr. Gaba’s topic was Competence and 
Teamwork Are Not Enough: The Value of Cognitive Aids.  
Dr. Gaba’s lecture is posted online on ASA’s Educa-
tion Center http://education.asahq.org/PSH14M1.

This named lectureship continues to be part of 
the annual ASA meeting, thus providing sustained 
recognition for the vision and contributions to anes-
thesia patient safety made by Dr. Pierce as the found-
ing president of APSF. 

The annual APSF Board of Directors Workshop, 
entitled Competence and Teamwork are Not Enough: 
Implementing Emergency Manuals and Checklists, 
immediately followed the Pierce Lecture and was 
moderated by APSF Executive Vice President Jeffrey 
B. Cooper, PhD.

Educational DVDs
In early 2014, APSF announced the availability of 

complimentary copies of the following educational 
DVDs (visit the APSF website for details, www.apsf.org):
• Opioid-Induced Ventilatory Impairment (OIVI): 

Time for a Change in the Monitoring Strategy for 
Postoperative PCA Patients (Executive Summary, 
7 minutes)

• Perioperative Visual Loss (POVL): Risk Factors 
and Evolving Management Strategies (Executive 
Summary 10 minutes)

• APSF Presents Simulated Informed Consent Sce-
narios for Patients at Risk for Perioperative Visual 
Loss (POVL) (18 minutes).

The simulated informed consent scenarios are 
based on the conclusions of the September 11, 2012, 
APSF-sponsored multispecialty conference that “the 
remote risk of blindness should be part of the informed 
consent process” for patients at risk for POVL.

Residual Muscle Relaxant-Induced 
Weakness in the Postoperative 

Period: Is It a Patient Safety Issue? 
APSF believes that residual neuromuscular 

blocking drug-induced muscle weakness in the post-
operative period is a patient safety hazard that could 
be addressed by objective monitoring of the effects of 
neuromuscular blocking drugs along with tradi-
tional subjective observations.  

The peer review literature supports the conclusion 
that residual neuromuscular blocking drug-induced 
muscle weakness is more common in the postopera-
tive period than often appreciated and this weakness 
may contribute to adverse patient events (delayed 
discharge from the PACU, need for tracheal reintuba-
tion, impaired oxygenation and ventilation [may be 
erroneously attributed to opioids], aspiration, pneu-
monia).  Furthermore, the peer review literature sup-
ports the belief that addition of objective monitoring 
of the effects of neuromuscular blocking drugs to the 
traditional subjective observations will reduce the 
likelihood of unrecognized and clinically significant 
drug-induced muscle weakness in the postoperative 
period with resulting improved patient safety.   

For these reasons, APSF is requesting that the 
American Society of Anesthesiologists (ASA) via its 
Committee on Standards and Practice Parameters 
(CSPP) consider “residual neuromuscular blocking 
drug-induced muscle weakness in the postoperative 
period” as a high priority for creation of a "neuro-
muscular blockade document" to present to the 
October 2015 ASA House of Delegates.

Anesthesia Professionals and the Use of 
Advanced Medical Technologies: 
Recommendations for Education, 

Training, and Documentation
APSF believes that anesthesia professionals 

should demonstrate competence to use advanced 
medical technology before applying this technol-

ogy to patient care. Anesthesia professionals have 
not generally been required to demonstrate their 
competence to use anesthesia technology to care 
for patients.  In contrast, mandatory user training 
and/or demonstration of competence are cur-
rently required for clinicians who use devices 
including lasers, radiation emitting devices (fluo-
roscopy), some technology-based surgical proce-
dures (carotid stents), and point-of-care laboratory 
devices.  Demonstrating competency to use medi-
cal devices is consistent with safe patient care.

In October 2014, the ASA House of Delegates 
approved a recommendation to “endorse the key 
safety issues of training and education” as devel-
oped by the APSF Committee on Technology and 
approved by the ASPF Executive Committee 
(http://www.apsf.org/announcements.php?id=27).  
Over the next year, the ASA Committee on Equip-
ment and Facilities will work in conjunction with 
APSF and in consultation with the ASA Committees 
on Economics, Surgical and Procedural Anesthesia, 
and Quality Management and Departmental 
Administration, the Society for Technology in Anes-
thesia and manufacturers to propose systems that 
are effective, efficient, economically viable, and 
accessible, to culminate in a report by the committee 
to the ASA Board of Directors in October 2015.

Patient Safety and the 
Perioperative Surgical Home (PSH)

APSF held a consensus conference on this topic 
on Wednesday, September 3, 2014 (Royal Palms 
Resort and Spa, Phoenix, AZ).  APSF believes that 
the model envisioned by the PSH will present oppor-
tunities for patient safety innovations based on stan-
dardization, increased use of protocols, better 
communication, and teamwork.

Implementing and Using Emergency 
Manuals and Checklists to Improve 

Patient Safety
APSF will sponsor an expert’s conference on 

this topic on Wednesday, September 9, 2015 (Royal 
Palms Resort and Spa, Phoenix, AZ).   The confer-
ence will concentrate on the practical aspects of sys-
tematically implementing emergency manuals in 
perioperative settings.  Experts on the development 
and production of emergency manuals will give 
guidance about key aspects of how to use emer-
gency manuals with a focus on the process of 
implementation.  The critical elements of imple-
mentation will be discussed in introductory presen-
tations, followed by a panel discussion and 
facilitated breakout groups. The session will pro-
vide an interactive experience for attendees to learn 
about “how” to incorporate emergency manuals.

Those interested in attending should contact Dr. 
Stoelting (stoelting@apsf.org) for registration details.

Robert K. Stoelting, MD
APSF President

President’s Report Highlights Accomplishments of 2014
by Robert K. Stoelting, MD

See “President's Report,” Next Page
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Research
The APSF Committee on Scientific Evaluation 

chaired by Steven K. Howard, MD, received 50 
letters of intent and invited 8 investigators to submit 
completed applications for studies beginning 
January 1, 2015.  In October 2014, the committee 
recommended funding 3 research awards totaling 
$450,000 (see page 51).

In addition, APSF supports a Safety Scientist 
Career Development Award (SSCDA) ($150,000.00 
over 2 years) concluding in July 2015.  In July 2014, 
APSF awarded a grant of  $200,000 to evaluate the 
“implementation and performance” of the APSF Pre-
induction Patient Safety (PIPS) checklist.  Beginning 
in July 2015, APSF and AQI will co-sponsor a patient 
safety fellowship.

APSF is the largest private funding source for 
anesthesia patient safety research in the world.  Since 
the inception of the APSF grant program, 735 grant 
applications have been received by APSF.  When the 
first grants were funded in 1987, funding for anes-
thesia patient safety was virtually unknown.  Since 
1987, APSF has awarded 103 grants for a total of 
more than $9,446,853.  The impact of these research 
grants is more far-reaching than the absolute number 
of grants and total dollars, as APSF-sponsored 
research has led to other investigations and the 
development of a cadre of anesthesia patient safety 
investigators.

APSF Newsletter
The APSF Newsletter continues its role as a vehi-

cle for rapid dissemination of anesthesia patient 
safety information with Robert C. Morell, MD, and 
Lorri A. Lee, MD, as co-editors.  The APSF Newsletter 
is provided as a member benefit by the ASA, Ameri-
can Association of Nurse Anesthetists (AANA), 
American Association of Anesthesiologists Assis-
tants (AAAA), American Society of Anesthesia Tech-
nologists and Technicians (ASATT), American 
Society of PeriAnesthesia Nurses (ASPAN),  Ameri-
can Society of Dentist Anesthesiologists (ASDA), 
American Dental Society of Anesthesia (ASDA) and 
the American Association of Oral Maxillofacial Sur-
geons (AAOMS) with a resulting circulation of 
118,032.  In addition to the electronic version of the 
APSF Newsletter, a hardcopy is mailed to all mem-
bers of the ASA, AANA and AAAA.

The “Question and Answers” and “Dear Sirs” 
(Safety Information Response System) columns in 
the APSF Newsletter provide rapid dissemination of 
safety issues related to anesthesia equipment in 
response to questions from readers.  These columns 
are coordinated by Drs. A. William Paulsen (chair, 
APSF Committee on Technology) and Robert C. 
Morell (co-editor, APSF Newsletter).  The value of 
industry to anesthesia patient safety is reflected by 
these columns.

Communication
The APSF website design and appearance (www.

apsf.org) continues under the direction of APSF 
Executive Vice President George A. Schapiro. The 
APSF website includes a monthly poll question 
related to anesthesia patient safety issues.  The poll 
question is coordinated by Timothy N. Harwood, 
MD, a member of the APSF Committee on Education 
and Training chaired by Richard C. Prielipp, MD.  

Sorin J. Brull, MD, continues as the Patient Safety 
Section Editor for Anesthesia and Analgesia.

APSF-IARS Safety Panel
Richard C. Prielip, MD, chair, APSF Committee 

on Education and Training, moderated an APSF-
sponsored panel, Positioning Complications: The "Little 
Problem" That Keeps Getting Bigger! on May 14 at the 
2014 IARS Annual Congress in Montreal.  Drs. 
Charles Hogue, Robert C. Morell, and Lorri A. Lee 
joined Dr. Prielipp as panelists.

APSF-NYPGA Safety Panel
Robert K. Stoelting, MD, was joined by Drs. Jef-

frey M. Feldman, Michael A. Olympio, and Lorri A. 
Lee for a panel entitled APSF Safety Initiatives:The 
Role of Educational Videos in Changing Clinical Practice 
on Monday, December 15, during the 2014 annual 
meeting of the NYPGA.  

Prevention and Management of 
Operating Room Fires

Since its introduction in February 2010, more 
than 7,000 individual requests for a complimentary 
copy of the 18-minute educational DVD entitled Pre-
vention and Management of Operating Room Fires 
(http://www.apsf.org/resources_video.php) have 
been received.  In an effort to increase awareness for 
the potential of surgical fires in at risk patients, APSF 
has created a Fire Prevention Algorithm Poster and 
an OR Fire Prevention Flyer that are available for 
download from the APSF website (http://www.
apsf.org/resources_safety.php)

The goal of the APSF Fire Prevention Algorithm to 
increase awareness of the risk of operating room fires 
was endorsed by ASA, AAAA, AANA, ASATT, 
American College of Surgeons, ASPAN, Association 
of periOperative Registered Nurses, ECRI Institute, 
Food and Drug Administration Safe Use Initiative, 
National Patient Safety Foundation, and The Joint 
Commission.

Medication Safety in the 
Operating Room

To date nearly 3,000 individual requests for the 
complimentary copy of the 18-minute educational 
DVD entitled Medication Safety in the Operating Room: 
Time for a New Paradigm (http://www.apsf.org/
resources_video2.php) have been received.  

Financial Support                                                                                                                                    
Financial support to the APSF from individuals, 

specialty and components societies, and corporate 
partners in 2014 has been most gratifying.  This sus-
tained level of financial support makes possible the 
undertaking of new safety initiatives, the continua-
tion of existing safety initiatives, and funding for 
anesthesia patient safety research.  The level of 
research support is particularly dependent on the 
level of financial support received.

Online Donations
The link for on line donations to APSF is 

http://www.apsf.org/donate.php.  Contributions 
may also be mailed to the Anesthesia Patient 
Safety Foundation, 1061 American Lane, Schaum-
burg, IL  60173-4973.

Concluding Thoughts
APSF thanks retiring Board Directors Gerald 

Eichhorn, Walter Huehn, Kim Kraft, RN, and 
Michael O’Reilly, MD, and welcomes new directors, 
Lynn J. Reede, CRNA, Shane Angus, AA-C, Heidi 
Hughes, Susan Carter, RN, Ana P. McKee, MD, and 
Shane Varughese, MD.

As in the previous annual report, I wish to reiter-
ate the desire of the APSF Executive Committee to 
provide a broad-based consensus on anesthesia 
patient safety issues.  We welcome the comments 
and suggestions from all those who participate in the 
common goal of making anesthesia a safe experi-
ence.  There remains much still to accomplish and 
everyone’s participation and contributions are 
important.  

Best wishes for a prosperous and rewarding year 
2015.

Robert K. Stoelting, MD 
President

“President's Report,” From Preceding Page

The APSF  
continues to  

accept and appreciate 
contributions. 
Please make checks  

payable to the APSF and  
mail donations to

Anesthesia Patient  
Safety Foundation (APSF)

1061 American Lane 
Schaumburg, IL  60167-4973

or donate online at 
www.apsf.org

APSF Panels Featured at both IARS and PGA Meetings
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• Although there are a number of pitfalls to using 
cognitive aids, there are mitigating strategies 
available for all of them. The net benefit of using 
such aids very likely far outweighs the possible 
pitfalls and limitations.

Following Dr. Gaba’s lecture, the APSF spon-
sored the 2014 Board of Directors Workshop Compe-
tence and Teamwork Are Not Enough: Implementing 
Emergency Manuals and Checklists. Based upon the 
previous content presented in Dr. Gaba’s lecture, the 
workshop concentrated on the practical aspects of 
systematically implementing emergency manuals in 
perioperative settings. Experts on the development 
and production of emergency manuals gave guid-
ance about key aspects of how to use emergency 
manuals with a focus on the process of implementa-
tion. The critical elements of implementation were 
discussed in introductory presentations, followed by 
a panel discussion and facilitated breakout groups. 
The sessions provided an interactive experience for 
attendees to learn about how to incorporate emer-
gency manuals. The following objectives were intrin-
sic to the workshop:
• To be able to explain the value of emergency man-

uals to hospital leadership (anesthesia, surgery, 
nursing, administration)

• To be able to explain to others what is meant by 
each of the 4 elements to implementation of emer-
gency manuals

• To know options for how to select a manual for 
their organization (adopt an existing one or create 
one de novo)

• To be prepared to address challenges from col-
leagues who are opposed to using a manual. 

The workshop opened with an introduction by 
Jeffrey B. Cooper, PhD, APSF vice president and pro-
fessor of Anesthesia at Harvard Medical School and 
founder and executive director of the Center for 
Medical Simulation. Dr. Cooper’s global perspective 
included admonitions that people should not expect 
the effective introduction of emergency manuals will 

be easy. Dr. Cooper also noted that it is relatively 
easy to just put emergency manuals in various loca-
tions where they may be needed; however, it is usu-
ally going to be very hard to get them to be used 
effectively. Clinicians should not underestimate the 
degree of culture change that is needed. The intro-
duction of these tools can be an opportunity to help 
the culture change happen, and can be a reason to 
train together to facilitate effective implementation. 
As such, the process of introduction of emergency 
manuals is a great opportunity for good interactions 
and practice within the OR team.  These interactions 
can promote a healthier safety culture.

Dr. Gaba presented a summary of why emer-
gency manuals are needed in perioperative care, 
which dovetailed quite nicely with his prior lecture 
and his take home points. Following Dr. Gaba, Sara 
N. Goldhaber-Fiebert, MD, presented a lecture per-
taining to the basic principles of implementing of 
emergency manuals. Dr. Goldhaber-Fiebert is clinical 
assistant professor and co-director of Evolve simula-
tion program at the Department of Anesthesiology, 
Perioperative and Pain Medicine at Stanford Univer-
sity School of Medicine. She was lead author along 
with co-author, Dr. Steve Howard, on the recent pub-
lication, “Implementing Emergency Manuals: Can 
Cognitive Aids Help Translate Best Practices for 
Patient Care During Acute Events?” that appeared in 

Anesthesia & Analgesia in 2013. Dr. Goldhaber-Fiebert 
offered the following take home points:
1.  Training and familiarity are necessary to facili-

tate effective use.
2.  Implementation can be facilitated by 

a. local champions and an interdisciplinary 
team

b. leadership buy-in 
c.  educational use and familiarity to enable 

clinical use
d.  resources for training
e. using the "exclamation point" model of 

implementation (Figure 1).

See “Cognitive Aids,” Next PageParticipants at the APSF Cognitive Aid workshop are (left to right) Dr. Jeffrey Cooper, Dr. Sara Goldhaber-Feibert, 
Dr. Matt Weinger, Dr. David Gaba, Dr. Paul Preston and Dr. William Berry.

“Cognitive Aids,” From Cover Page

APSF panelists field questions from the audience at APSF 
Workshop on implementation of emergency manuals.

Figure 1.  Exclamation point model of implementation 
for emergency manuals. 

Four vital elements for implementing emergency manuals.  
© 2012 Diagram: S. Goldhaber-Fiebert and S. Howard; first 
printed in Anesth Analg 2013;117:1149–61.

Culture Change May Be Needed To  Effectively Implement Emergency Manuals

Following Dr. Goldhaber-Fiebert, Dr Paul 
Preston, safety educator for The Permanente 
Medical Group and a senior physician at the San 
Francisco Kaiser Foundation Hospital, presented, 
"What's the right manual for your organization, 
group, or hospital?” Dr. Preston's talk was on point 
and relevant to all of us, some of whom are in large 
academic organizations, as well as those of us in 
private practices, both large and small. Dr. Preston 
provided the following take home points germane 
to his lecture including:
1. There are no perfect lists, don't take forever look-

ing for them. 
2. Strongly consider adapting what is already cre-

ated to save time. 
3. Make sure to allow time for testing these and 

training in the actual workplace. Doing so helps 
anesthesia providers decide which lists are best 
and most appropriate

4. Training and testing in the operating room envi-
ronment is important because that is where the 
rescues truly happen.
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providers, with one-third of those working in private 
practice settings. 

Why Choose the Perioperative 
Surgical Home as a Topic?

This conference, focused on linking opportunities 
to improve patient safety across the perioperative 
continuum, was particularly appropriate given the 
origin of the perioperative surgical home concept. In 

On September 3, 2014, the Anesthesia Patient 
Safety Foundation (APSF) convened a multidisci-
plinary conference to examine the patient safety 
opportunities that might be associated with any 
number of perioperative surgical home models. The 
conference co-moderators were Drs. Mark A. Warner 
and Robert K. Stoelting.

Dr. Stoelting opened the conference by noting 
that 16 outstanding representatives of multiple med-
ical specialties and health care organizations (Table 
1) would provide their views and summarize their 

experiences related to coordinating care of surgical 
patients and the impact of that coordination on their 
safety. In essence, they would be discussing their 
perception of the perioperative surgical home con-
cept and describing how they believed it may impact 
patient safety. 

The room was packed with 114 attendees from a 
broad spectrum of health care providers, 
administrators, and representatives from various 
medical equipment and technology companies. 
Nearly three-quarters of the attendees were anesthesia 

APSF Sponsors Conference on Patient Safety 
Opportunities and the Perioperative Surgical Home

by Mark A. Warner, MD, and Robert K. Stoelting, MD

See “Surgical Home Model,” Next Page

Table 1: Speakers at the 2014 APSF Conference on Patient Safety Opportunities and the Perioperative Surgical Home

George T. Blike, MD Chief Quality and Value Officer, Dartmouth-Hitchcock Clinic, Professor of Anesthesiology, Geisel School of Medicine

Brian J. Cammarata, MD ASA Representative to the Council on Surgical and Perioperative Safety

Claire L. Chandler, AA-C Clinical Anesthetist, Emory University Hospitals; Past President, American Academy of Anesthesiologist Assistants

Teo Forscht Dagi, MD Professor, School of Medicine, Dentistry and Biomedical Sciences, Queen’s University Belfast and Harvard Medical School; American College of 
Surgeons

Franklin Dexter, MD, PhD Director, Division of Management Consulting; Professor, Department of Anesthesia, University of Iowa

Richard P. Dutton, MD Executive Director, Anesthesia Quality Institute; Chief Quality Officer, American Society of Anesthesiologists; Clinical Associate, Department of 
Anesthesia and Critical Care, University of Chicago

Nancy Foster Vice President for Quality and Patient Safety Policy, American Hospital Association

Linda Groah, RN Executive Director/CEO, Association of Perioperative Registered Nurses; APSF Board of Directors

David W. Larson, MD Chair of Colorectal Surgery and Chair of Enterprise Practice Redesign, Professor of Surgery, and Director of Quality Cancer Care, Mayo Clinic

Ana Pujols McKee, MD Executive Vice President and Chief Medical Officer, The Joint Commission 

Bradly J. Narr, MD Chair, Department of Anesthesiology, Mayo Clinic 

Lynn J. Reede, CRNA, DNP, MBA Senior Director, Professional Practice, American Association of Nurse Anesthetists

Warren S. Sandberg, MD, PhD Professor and Chair, Department of Anesthesiology, Vanderbilt University School of Medicine

Michael P. Schweitzer, MD Chair, American Society of Anesthesiologists, Committee on Future Models of Anesthesia Practice

Matthew B. Weinger, MD Professor of Anesthesiology, Biomedical Informatics and Medical Education, Center for Research and Innovations in Systems Safety, Vanderbilt 
University School of Medicine

Dr. Berry Shares Personal Experience with Sudden Cardiac Arrest
“Cognitive Aids,” From Preceding Page

At the conclusion of Dr. Preston’s lecture a panel 
discussion was held regarding when and how emer-
gency manuals should be used, and a small group 
break-out session was held discussing values of the 
concept, how an example of a manual protocol 
would be practiced and used, as well as identifying 
challenges intrinsic to the implementation process.

Finally, Dr. William R. Berry, MPH, FACS, and 
principal research scientist at the Harvard School of 
Public Health as well as chief medical officer for  Ari-
adne Labs, shared his expertise regarding overcom-
ing the cultural barriers. Dr. Berry’s highly personal 
approach included his own story of being a survivor 
of sudden cardiac arrest. Dr. Berry offered these take 

home points for our participants and readers of this 
Newsletter:
• Implementing cognitive aids in the surgical envi-

ronment is more than distributing manuals—it will 
require a culture shift. Currently in medicine, com-
petence is measured by the ability to remember. 

• Our ability to perform in an emergency can be 
compromised.

• Achieving behavior change is hard and it requires 
more than evidence. Individuals need to believe 
that cognitive aids are the "right" thing to do.

• We need to move from learning how to treat every 
emergency to any emergency. This can be 
achieved by learning teamwork, communication, 
and how to leverage cognitive aids.

• Checklists and cognitive aids can help us remem-
ber every critical step. Training how to effectively 
use cognitive aids in crisis situations is crucial. 

• Training to improve teamwork and communica-
tion can help us deliver better care in every crisis. 

This workshop was extremely well received and 
will likely have a significant impact on the partici-
pants. Our readers are highly encouraged to seek 
out and consider the implementation of cognitive 
aids that are becoming increasingly available. The 
Stanford Emergency Manual is an excellent starting 
place and is but one of the downloadable manuals 
(see http://emergencymanual.stanford.edu.) For 
further resources and links see the global site www.
emergencymanuals.org.

Dr. Morell is the Senior Co-editor of the APSF 
Newsletter, a member of the APSF Executive Committee, 
and a private practice anesthesiologist in Niceville, Fl.
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“Surgical Home Model,” From Preceding Page

Survey of Attendees Demonstrates Complexity of Perioperative Surgical Home

2000, leaders from the APSF, American Society of 
Anesthesiologists (ASA), and the American Board of 
Anesthesiology (ABA) met in San Francisco to discuss 
opportunities to improve patient safety through 
expansion of anesthesia practices in collaboration 
with surgical and medical specialties, nursing, and 
other health care providers. A basic tenet of the meet-
ing was the recognition that the dramatic improve-
ments in patient safety from the previous 2 decades 
had primarily involved important changes to intraop-
erative care and management of anesthetized 
patients. The nearly exponential rate of decrease in 
intraoperative catastrophic problems during the pre-
ceding period had slowed. There was growing recog-
nition that further major advances in patient safety 
would require multidisciplinary teams working 
together across the full perioperative period. 

That remarkable meeting triggered changes over 
the next decade that ultimately resulted in 1) a new 
definition of the expectations of ABA-certified anes-
thesiologists; 2) modified anesthesia training require-
ments for residents that expanded their experiences in 
general medical and pediatric care, preoperative 
medicine, critical care, and pain management; and 3) 
support for the perioperative surgical home concept 
by the ASA, government agencies, and others.

The APSF reasoned that it is now time to explore 
how the perioperative surgical home and its various 
models may assist anesthesia providers in their quests 
to further improve safety of surgical and procedural 
patients. For the purposes of this report, the term 
“surgical” will be used to refer to patients undergoing 
any surgery or diagnostic/therapeutic procedure.

What Is the Perioperative 
Surgical Home?

In describing the perioperative surgical home 
concept, the speakers noted that it is essentially a 
patient-centered, systematically-designed care path-
way of the entire perioperative continuum. Inherent 
within the concept are several key attributes: 1) 
although focused on patients, it also must be user-
centric to ensure that teams will be engaged and par-
ticipate; 2) teamwork consisting of collaboration 
between multiple disciplines is essential; 3) standard-
ization of clinical processes and patient expectations 
must be integrated; and 4) data collection processes 
and metrics must be established to document 
improvements in patient safety, satisfaction, and out-
comes as well as cost-effectiveness and efficiency 
(value) of care. 

Lessons Learned
A number of the speakers gave useful examples 

of how the perioperative surgical home concept has 
been successfully piloted in their institutions and 
described the lessons that they had learned:
• There must be a deliberate, multidisciplinary peri-

operative system design, “Decision (to operate) to 
discharge.”

• The design must be applicable to small as well as 
large hospitals.

• Nurses and pharmacists, in their roles as the pri-
mary implementors of clinical pathways and pro-
tocols, are vital team members and must be fully 
engaged in planning, executing, and assessing the 
care model.

• Specific focus on the sickest patients is crucial as 
they often are the patients who fall outside of 
standardized care pathways.

The speakers also provided attendees with a few 
unique pearls of wisdom:

• Preoperative patient assessment and optimiza-
tion is important, especially regarding setting 
patient expectations for what they will experi-
ence: “If they know what to expect, there is a 
greater chance that patients will be satisfied.” 

• Since a major expense in perioperative care 
includes re-admissions, “Ensure efficient, safe, 
and durable discharges.”

• When starting out, “Engage (your colleagues), 
communicate, standardize, communicate, coordi-
nate, communicate, and then communicate some 
more.”

• Ensure that the hospital or health system engages 
in the perioperative surgical home, then “Either 
lead the effort or contribute and add value.”

• And finally, paraphrasing Woody Allen, 
“Remember, 80% of success is showing up—be 
involved; be a leader.”

Interesting Attendee Responses
An audience response system was used to pose 

questions to the attendees during the conference. 
(http://www.apsf.org/announcements.php?id=33). 
Their responses suggest that while most believe that 
the perioperative surgical home concept will be able 
to improve patient safety, especially reduction of 
perioperative complications (e.g., deep venous 
thromboembolism, surgical site infections, and 
pneumonias), there is still confusion, concern, and 
some degree of skepticism about the acceptance and 
sustainability of the concept. 

Improved Patient Safety
• Nearly 9 in 10 attendees believed that “the peri-

operative surgical home concept can improve 
patient safety and outcomes through better coor-
dination of care.”

• More than 9 in 10 attendees agreed that “the peri-
operative surgical home concept will contribute to 
patient safety by promoting improved multidisci-
plinary communication, teamwork, and attention 
to patient-centered care.”

• Three-quarters of attendees felt strongly that “the 
‘main driver’ of the perioperative surgical home 
concept is to deliver a better patient experience 
and outcome at a lower cost.”

Acceptance and Sustainability
• Two-thirds of attendees did not believe that “the 

perioperative surgical home concept will gain 
widespread acceptance.” 

• Two-thirds of attendees expressed concern that 
“surgeons will not be full participants in the peri-
operative surgical home model.”

• One-third doubted that “hospital facility leaders 
will recognize the value of the perioperative surgi-
cal home concept for improving patient safety.”

• Nearly all attendees agreed “that the perioperative 
surgical home concept will require creation of 
alternatives to traditional fee-for-service finances” 
if it is to be successful.

• And sadly, nearly 8 in 10 attendees worried that 
“demand for efficiency and production by hospi-
tal facility leaders may overwhelm patient safety 
concerns.”

Role and Training of Anesthesia 
Professionals

• Two-thirds of attendees believed that “anesthesia 
professionals are best positioned to lead the peri-
operative surgical home concept so as to facilitate 
standardized care in partnership with surgical and 
nursing colleagues.”

• All attendees agreed that if the perioperative surgi-
cal home concept gains acceptance, “training pro-
grams will have to change.”

Summary
Clearly attendees believed that perioperative 

patient safety can be—and should be—enhanced by 
deliberately and systematically designing care path-
ways that optimize patients preoperatively, manage 
them perioperatively with teams of health care pro-
fessionals who work collaboratively, and reduce 
complications and re-admissions. The impact of the 
perioperative surgical home concept will need to be 
tracked with excellent data systems and analyzed 
carefully to ensure that patient safety, outcomes, and 
satisfaction are consistently improving.

A looming, occasionally overwhelming message 
from speakers and attendees was that the periopera-
tive surgical home concept remains to be proven 
effective at improving patient safety, reducing 
expenses, and increasing patient satisfaction. Thus, 
the acceptance and sustainability of this concept 
remains suspect. The ASA’s learning collaborative of 
the perioperative surgical home may provide infor-
mation on the value of various models as well as 
examples of best—and ineffective—practices. Propo-
nents will need to show how the perioperative surgi-
cal home concept can be monetized to support 
interest in the changes that will be necessary to sus-
tain it long-term.

Should various models of the perioperative sur-
gical home concept prove effective at reducing 
expenses and improving patient safety, a key ques-
tion will then be, “Which patient safety issues are 
most effectively improved and have the greatest 
impact on patient outcomes and satisfaction?” That 
question and subsequent discussions, debates, and 
trials that study the best approaches to improving 
patient safety across the broad continuum of periop-
erative care will undoubtedly be the focus of future 
APSF efforts.

Dr. Warner is Professor of Anesthesiology at the 
Mayo Clinic in Rochester, MN.

Dr. Stoelting is the President of the APSF.
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E.C. Pierce, Jr., MD, Award for Best Scientific Exhibit

Pictured in photo (left to right) are Tetsu Uejima, MD; Tricia Meyer, Pharm D; James Tse, MD, PhD; Richard Prielipp, MD, MBA, FCCM; Maria Van 
Pelt, CRNA, MS, MSN; Lianne Stephenson, MD; and Deb Lawson, AA-C.

James Tse, MD, PhD, Rose Alloteh, MD, and 
Syviana Barsoum, MD, et al. were awarded the EC 
Pierce, Jr., MD, Award for the best scientific exhibit 
at the 2014 American Society of Anesthesiologist 
meeting in New Orleans, LA. Their exhibit was 

entitled “A Simple TSE-Alloteh Nasal CPAP/CF 
Mask/Circuit to Improve Nasal Ventilation and 
Oxygenation in OSA Patients during Intraoperative 
Sedation and Induction of General Anesthesia.” 
The authors highlighted an easily assembled infant 

face mask with fully inflated air cushion, which 
was secured over the nose with head straps and 
connected to an anesthesia circuit with either 
CPAP or BiPAP mode using the pressure support 
ventilator mode.

www.apsf.org

®

Deadline to Submit the Letter of Intent (LOI)  
for an APSF Grant Award to Begin January 1, 2016 Is:

March 2, 2015 (5 Pm Est)

http://www.apsf.org/grants.php

Announces the Procedure for 
Submitting Grant Applications

• LOI will be accepted electronically beginning January 21, 2015. 
• The maximum award is $150,000 for a study conducted over a maximum of 2 years to begin January 1, 2016.
• Based on the APSF’s Scientific Evaluation Committee’s evaluation of these LOIs, a limited number of 

applicants will be invited to submit a full proposal. 

• Investigators will be notified of the status of their LOI electronically on Thursday, May 15, 2015.
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In 2012, Congress passed the Food and Drug 
Administration Safety and Innovation Act 
(FDASIA) granting the FDA more authority regard-
ing drug shortages.1 The legislation, in part, man-
dated that manufacturers notify the FDA of 
potential discontinuations or interruption in the 
manufacture of drugs used to prevent or treat seri-
ous or life-threatening diseases. Within the first 
year after passage of the legislation the number of 
notifications to the FDA increased 6-fold. This bill 
also gave the FDA authority to expedite reviews 
and inspections to help mitigate drug shortages.

In 2013 the FDA issued its Strategic Plan for Pre-
venting and Mitigating Drug Shortages.2 It had 2 
goals. The first was aimed at further mitigation of 
drug shortages. The second was to develop long-
term prevention strategies. The former targeted 
improvements to the FDA’s current mitigation 
activities for existing or imminent shortages. The 
latter concentrated on the root causes of shortages 
to better understand and eventually anticipate 
future drug shortages.

These measures have had an effect on the 
number of reported drug shortages. According to 
data from the University of Utah Drug Information 
Service,3 the number of new drug shortages per year 
from 2005 to 2011 had increased more than 5-fold, 
culminating in a maximum number of new drug 
shortages being reported in 2011. Since that time, 
there has been a downward trend that has resulted in 
more than a 50% reduction in new drug shortages 
through 2013. A review of these drug shortages show 
that certain classes of medications, sterile injectable 
drugs in particular, comprise the majority and have 
caused specialties such as anesthesiology to be espe-
cially vulnerable. And, while there has been a 
decrease in the number of new drug shortages, the 
number of existing drug shortages from 2012 to 2013 
has increased slightly (Figure 1).3-5

Drug Shortages in the U.S. —A Balanced Perspective
 by Daniel S. Orlovich, PharmD, and Richard J. Kelly, MD, JD, MPH

Drug shortages particularly affect anesthesiolo-
gists. The Government Accountability Office reports 
that anesthetics and central nervous system drugs 
account for 17% of all shortages and are among the 
classes of drugs that routinely experience the highest 
frequency of shortages.6 In a survey conducted by 
the American Society of Anesthesiologists in March 
2012, 97.6% of responding anesthesiologists reported 
a shortage of at least 1 anesthesia-related drug.7 The 
drugs most likely to be reported were fentanyl, thio-
pental, and succinylcholine respectively. A majority 
of the anesthesiologists who responded reported less 
than optimal anesthetic outcomes with greater inci-
dences of minor complications, including post-oper-
ative nausea and vomiting as well as prolonged 
times in the operating room and the recovery areas. 

Drug shortages ultimately affect patient safety. 
Whenever a different brand or concentration of a 
drug must be purchased, prepared, or administered 
or whenever any clinician uses an unfamiliar alter-
native medication, the safety of the patient is threat-
ened.3 Some practitioners, when confronted with a 
shortage or rationing of certain medications, may be 
tempted to forego the dispensing guidelines and use 
large volume single-dose vials multiple times. In 
2010, Premier Health conducted a survey and, of the 
responding hospitals, 89% reported drug shortages 
that may have caused a medication safety issue or an 
error in patient care.8 A follow-up survey released in 
December 2013 assessed the effect of drug shortages 
on pharmacy directors. Of the respondents, 38% 
reported a history of patient complaints.9 Despite 
these survey results, currently no national database 
exists where patients and practitioners can report 
adverse effects, medication errors, and other patient 
outcomes that result from drug shortages.

Manufacturing problems are the most likely 
cause for drug production delays and usually result 
from quality problems with particulate matter or 
bacterial contamination.2 The International Society 

for Pharmaceutical Engineering (ISPE), the world’s 
largest not-for-profit pharmaceutical association that 
consists of engineers, microbiologists, chemists, sup-
pliers, pharmacists and other professionals, repre-
sents many of the key stakeholders in the 
manufacture of drugs. The ISPE is acutely aware of 
the problem of drug shortages. Past president and 
former CEO Nancy S. Berg commented, "Everyone 
desires an industry that is free of shortages; after all 
we are all patients."10

The ISPE released a report that focused on manu-
facturing in June 2013.11 In its report, the ISPE identi-
fied the lack of a "quality system" to be the most 
common cause of drug shortages for sterile products. 
It defined a quality system as a system that complies 
with regulations enforced by the FDA as well as 
internal procedures and specifications. In order to 
prevent or mitigate drug shortages the ISPE recom-
mended that an effective quality system be imple-
mented, including methods to ensure reliable 
manufacturing equipment since the actual equip-
ment, not the cleaning or support of it, contributes 
most to drug shortages.

An ISPE Report in June 2013 examined manu-
facturers in the industry who were best able to miti-
gate drug shortages.11 Those manufacturers that 
could not manage drug shortages, according to the 
report, had focused more on building information 
technology to identify potential shortages or had 
expanded efforts to establish redundancy in the 
supply chain. The companies that were most suc-
cessful at mitigating drug shortages had imple-
mented most, if not all, of the processes listed 
below. One interesting finding that came out of the 
study was that the majority of the manufacturing 
representatives believed improvements to new pro-
duction lines to increase capacity should be the pri-
mary area of focus for the industry.

The findings by the ISPE were published in the 
Drug Shortage Prevention Plan,12 an industry road-
map for improvement. This plan provides informa-
tion to manufacturing organizations for ways to 
prevent drug shortages. More specifically, the plan 
recognizes the unique role the industry plays in drug 
shortages and offers guidance to help discover the 
root causes of these shortages and develop quality 
systems to ensure a robust, resilient, and reliable 
supply of medications.

Cited Factors in Successful 
Prevention of Drug Shortages

1. Strong Quality Systems that lead to compliance 
with manufacturing regulations

2. Documented corporate goal to avoid drug 
shortages

3. Strong Quality Systems track record and Current 
Good Manufacturing Practice Inspection History

Figure 1: Drug Shortages in US: Prevented Shortages2 vs. New Shortages5 vs. Average Total Shortages.5 See “Drug Shortage,” Next Page
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4. Corporate Goals Tagged to Drug Shortage Pre-
vention

5. Ability to Quickly React to Drug Shortages
6. Strong Relationship With Regulatory Authorities
7. Strong Communication Link With Regulatory 

Authorities
8. Dedicated Resources Focused on Preventing 

Drug Shortages
9. Incentives Tied to Preventing Drug Shortages
10. Metrics Defined Around Drug Shortages.

A newly updated 2014 ISPE Drug Shortage Pre-
vention Plan12 focuses on a multidimensional “Hexa-
gon Model” to ensure a sustainable drug shortage 
prevention plan by using building blocks to serve as 
a roadmap. The blocks consist of Corporate Quality 
Culture, Robust Quality System, Metrics, Building 
Capability, Business Continuity Planning, and Com-
munication with Authorities.

The FDA is also a major stakeholder in the drug 
shortage problem. In order to be more responsive 
about drug shortages, the FDA has upgraded its drug 
shortage website13 to include a searchable database 
with therapeutic categories that allows subscribers to 
receive RSS feeds specific to an area of practice as 
well as the planned future development of a smart-
phone application to make the information more 
readily available. The FDA has also begun to include 
notices from pharmacists and other health care pro-
fessionals who report price increases for drugs sold 
by third parties on the “gray market.” While the FDA 
can mandate reporting of drug shortages, it has no 
authority to regulate the quality of manufacturing. To 
address this problem, according to Stephen King, the 
public affairs specialist at the Center for Drug Evalu-
ation and Research, the FDA is exploring ways to 
incentivize and prioritize manufacturing quality.

 Professional organizations have also been active 
in addressing drug shortages. The American Society 
of Anesthesiologists is committed to the implementa-
tion of the drug shortage provisions of the FDASIA 
and working with stakeholders and the FDA to pre-
vent and mitigate drug shortages. The American 
Society of Health-System Pharmacists (ASHP) most 
recently collaborated with the Assistant Secretary for 
Preparedness and Response to develop a resource for 
managing critical shortages of IV fluids. During a 
recent national shortage of 0.9% injectable sodium 
chloride, the ASHP conducted a survey and found 
that 75% of the respondents reported the product to 
be in short supply.14 The ASHP conveyed this infor-
mation to the FDA and other health care organiza-
tions and encouraged conservation efforts that 
included patient triage and dosage changes.

Anesthesiologists, Nurse Anesthetists and Anes-
thesiologist Assistants are integral to the fight against 
drug shortages. The ASHP has developed a Drug 
Shortage Team Reporting Form on its website for 
health care professionals to provide valuable infor-

mation regarding the sense of urgency and the mag-
nitude of drug shortages that may affect patients at 
the point of care.15

Hospitals, as institutions that reward manufac-
turers with their business, are also active stake-
holders in the fight against drug shortages. 
Presently, drug suppliers are not required to list 
where a drug has been made or which factory man-
ufactured it. Hospitals, therefore, cannot be assured 
either of the drug’s quality or the consistency of its 
supply. Dr. Erin Fox, the director of the University 
of Utah Drug Information Service, believes hospi-
tals may purchase more drugs from manufacturers 
when they are assured of a steady supply and a 
high quality product.

 One such measure that may improve transpar-
ency and influence ordering patterns is the Drug 
Quality and Security Act (DQSA) signed by President 
Obama in November 2013.16 The DQSA will require 
all pharmaceutical drugs to have a complete list of 
transaction information whenever the drugs are 
bought or sold. Starting in July 2015, hospital phar-
macies will have to reject drug products without an 
accompanying transaction history. In addition, within 
the next 4 years drug manufacturers must add serial 
numbers to all drugs packaged, and within the next 
10 years the industry must implement electronic 
codes to track medications that travel from the manu-
facturing facility to hospital pharmacies.

Pharmacies, too, play an integral role in address-
ing drug shortages. The University of Utah Health 
Care system is an example of what can be done: 
alternative drugs are purchased when available; 
proactive plans are developed; pharmaceutical drug 
needs are prioritized; physicians and anesthesia pro-
fessionals are educated about alternatives; and phy-
sicians are kept informed about current and 
impending drug shortages. About a quarter of hos-
pitals pharmacy directors report that they have 
added at least one full-time position in order to 
manage and ameliorate drug shortages.9

Looking to the future, more information is 
needed from patients about how drug shortages 
affect them. A reporting system for patients, similar 
to the FDA’s post-marketing surveillance program, 
may provide valuable information. In addition, 
pharmacies, physicians and and anesthesia profes-
sionals, and professional organizations can reach out 
to patients to assess how drug shortages have 
affected their health and safety. Finally, identification 
of locations most affected by drug shortages may 
help to focus efforts to address new and ongoing 
drug shortages.

Drs. Orlovich and Kelly are both with UC Irvine 
Health, Orange County, CA. Neither author has financial 
conflicts of interest to report.
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The APSF’s mission statement explicitly includes 
the goal to improve continually the safety of patients 
during anesthesia care by encouraging and conduct-
ing safety research and education.  Since 1987, over 
$8 million has been provided to investigators for 
patient safety research and the field of anesthesiol-
ogy continues to be a shining example in health care 
in this area.  

In 2014, the APSF Scientific Evaluation Commit-
tee transitioned the process of applying for funding 
to a Letter of Intent (LOI) submission and review fol-
lowed by select invitation for full proposal submis-
sion to investigators with the highest scoring LOIs.   
This year the Committee also utilized new online 
grant management software for investigator submis-
sions of LOIs and full proposals and subsequent 
review by Committee members.  The APSF investi-
gator-initiated grant program had 50 LOI submis-
sions and the Committee invited the top scoring 8 for 
full proposals.  The 8 full proposals were reviewed 
and scored prior to being discussed on October 11, 
2014, at the ASA Annual Meeting in New Orleans, 
LA. Of the 8 full proposals, 3 were recommended to 
and approved by the APSF Executive Committee for 
funding.  We are pleased that there continues to be 
such an enthusiastic interest in the study of patient 
safety.  The principal investigators of this year’s 
APSF grant awardees provided the following 
descriptions of their proposed work.

Richard D. Urman, MD, 
 MBA, CPE

Assistant Professor of Anesthesia,  
Harvard Medical School, Brigham and Women’s 

Hospital, Boston, MA

Dr. Urman’s Clinical Research submission is 
entitled “Using Emergency Manuals During Inter-
professional Crisis Management: Are There Unin-
tended Consequences?”

Background: Despite increasing interest in emer-
gency manuals (EMs), relatively little is known about 
their effectiveness and limitations in the perioperative 
setting. Prior studies have been limited in that they 
evaluated EMs using crises that were tailor-made to 
match one of their chapters, and there has been mini-

APSF Funds Three Grant Proposals Totaling $450,000
by Steven Howard, MD

mal participation by attending surgeons and other 
experienced personnel. Dr. Urman’s and colleagues’ 
preliminary experience suggests less-than-expected 
EM use and suboptimal usage, which may be due to 
the simulation scenario falling “halfway between” 2 
different chapters of the EM, raising the question of 
whether limitations were due to the EM content, team 
dynamics, or inadequate training in the EM use.

Aims: In this randomized, prospective, two-cen-
ter simulation-based study at the Brigham and 
Women’s and Massachusetts General Hospitals, they 
will utilize clinical scenarios specifically designed to 
observe the patterns of use and to test the limitations 
of the EMs.  Their first hypothesis is that EMs may 
not improve, and may even worsen, clinical perfor-
mance in situations that do not exactly match a spe-
cific chapter of that EM, and that EM usage patterns 
will identify both strengths and limitations of the 
tools and its implementation. Their second hypoth-
esis is that EM usage patterns will identify strengths 
and limitations of the tool and its implementation. 
The participating health care providers, consisting of 
experienced surgeons, anesthesiologists, and nurses, 
will be randomized into 4 experimental groups, each 
exposed to either a “specific” or “non-specific” simu-
lation scenario, along with or without the availability 
of the EM.  The major experimental endpoint will be 
how many “critical actions” each team performs, 
scored as the percentage of actions taken from a pre-
determined list.  

Implications: According to Urman and col-
leagues, the goal of this study is to improve EM con-
tent and use by understanding its limitations during 
interprofessional team-training simulations and to 
study whether EMs enhance or detract from clinical 
performance. This is especially a concern in situations 
that do not exactly match a specific chapter of the EM, 
such as cases that are vague and represent multi-facto-
rial diagnostic dilemmas such as hypotension and 
hypoxemia. Their ultimate goal is to strengthen 
patient safety by providing guidance for improving 
EM content, use, and training protocols. Unexpected 
perioperative events can have significant negative 
impact on patient outcomes. EMs may improve 
patient safety during intra-operative crises by focus-
ing the team, providing key facts and details, and cog-
nitively un-burdening the team leader to more 
effectively step back and engage in global event-man-
agement. If, however, current EMs help more in cer-
tain types of crises than in others, or are more 
effectively used by less experienced clinicians, then 
these limitations need to be identified and addressed 
through improved EM content and/or training proto-
cols prior to more widespread adoption.

Funding:  $149,999 (January 1, 2015 – December 
31, 2016).  This grant was designated as the APSF/
American Society of Anesthesiologists (ASA) 
President’s Research Award.   Dr. Urman is also the 
recipient of the Ellison C. “Jeep” Pierce, Jr., MD, 
Merit Award, which provides an additional, 
unrestricted amount of $5,000. See “Grant Awardees,” Next Page

Quinn L. Johnson, MD, MBA
Assistant Professor of Clinical Anesthesiology, 

Department of Anesthesiology and Perioperative 
Medicine, University of Missouri, Columbia, MO

Dr. Johnson’s project is entitled “Does 
Optimized General Anesthesia Care Reduce 
Postoperative Delirium In Older Patients 
Undergoing Hip Fracture Repair?”

Background: Postoperative delirium (POD) 
occurs in greater than 30% of elderly patients under-
going hip fracture surgery.  Although delirium is a 
temporary condition, it is associated with an increase 
in morbidity, mortality, length of hospital stay, and 
an increased need for placement in long-term care 
facilities.  The additional economic costs associated 
with the treatment of POD exceed $4,000 per patient 
resulting in an estimated total annual cost in the U.S. 
as high as $152 billion.

The etiology of POD is multifactorial involving a 
complex interaction between a vulnerable patient 
and precipitating factors in the perioperative period.  
Unmodifiable patient risk factors include age, 
comorbidities, and preoperative cognitive status.   A 
preoperative geriatrics consultation using a multi-
modal intervention focused on improving modifi-
able risk factors such as sleep disorders, fluid 
balance, pain control, and medication management 
has been shown to decrease POD by approximately 
one-third.  However, there are also intraoperative 
factors under the control of anesthesia providers that 
can be modified in an attempt to further reduce the 
overall incidence and severity of POD.  

Aim: The objective of this study is to determine if 
the incidence and severity of POD can be reduced by 
optimizing general anesthesia management in 
elderly patients undergoing surgery for repair of a 
hip fracture. The hypothesis for the study is that opti-
mization of blood pressure, cerebral oxygenation, 
and depth of anesthesia will decrease the severity 
and duration of POD.  To evaluate this hypothesis, 
we will randomize patients to either a standard or an 
optimized anesthetic technique. After surgery, 
patients will be evaluated with the confusion assess-
ment method and the delirium rating scale to deter-
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mine the incidence and severity of POD.  The results 
of the study are intended to enhance patient safety 
by identifying a general anesthetic technique that 
can be used by both academic and private practice 
anesthesia providers to decrease the risk of POD 
associated with hip fracture surgery.

Implications: At the present time, the only 
strategy proven to minimize POD is a proactive 
geriatric consultation utilizing a combination of 
both pharmacological and non-pharmacological 
strategies in the perioperative period.  If optimiza-
tion of intraoperative anesthesia care minimizes 
POD and improves postoperative outcomes, anes-
thesia providers will become integral members of 
the perioperative surgical home team for patients 
requiring surgical intervention for hip fractures.  If 
successful, optimized anesthesia care will result in 
significant reductions in the economic and societal 
costs associated with POD.  Data from this study 
may also be used to develop multicenter clinical 
trials to support and validate the optimized anes-
thesia management protocol.  

Funding: $150,000 (January 1, 2015 – December 
31, 2016).  This grant was designated as the APSF/
American Society of Anesthesiologists (ASA) 
Endowed Research Award.

Jodi D. Sherman, MD
Assistant Professor, Department of Anesthesiology, 

Yale, School of Medicine, New Haven, CT

Dr. Sherman’s clinical research project is entitled 
“Environmental and Public Health Impacts of 
Anesthesia Alternatives.”

Background: Pollution is a hidden and ignored 
patient safety issue. The U.S. health care sector is 
highly interconnected with upstream industrial 
activities that significantly contribute to national 
emissions to air, water, and land. Anesthesia, in par-
ticular, is a resource intense specialty; however, the 
human disease burden stemming from its pollution 
is as yet unquantified. Life Cycle Assessment (LCA) 
is an internationally standardized, science-based 
approach to quantify emissions and multiple envi-
ronmental and public health impacts of a product or 
process over its entire life span, from extraction of 
natural resources, to material production, device 
manufacturing, transport, use, and disposal. The 

study objective is to use LCA to estimate the green-
house gas emissions directly and indirectly attribut-
able to anesthetic alternatives, to identify 
opportunities to reduce disease burden stemming 
from pollution, and improve safety for public health. 

Aims: The large global warming impacts of 
inhaled anesthetics, particularly compared to intrave-
nous propofol, are established. However, there are 
various additional drugs and devices used in differ-
ent anesthetic approaches, and whether there is a sig-
nificant environmental burden that equivocates 
anesthetic approaches is presently unknown. Dr. 
Sherman’s group will perform a complete inventory 
of common drugs and devices utilized for the deliv-
ery of anesthesia at Yale-New Haven Hospital for a 
representative surgery (elective ankle) for which mul-
tiple safe anesthetic pathways potentially exist: 
regional plus sedation, general inhaled, general intra-
venous, combined regional and general inhaled, and 
combined regional and general intravenous anesthet-
ics.  Next a Life Cycle Inventory will be performed to 
determine direct and indirect “cradle-to-grave” mate-
rial inputs for each medical item through manufac-
turer reporting, industry databases, literature review, 
and through destructive testing. LCA modeling will 
then quantify standard environmental pollution and 
public health impacts for the anesthetic approaches, 
to translate these inventoried physical flows into 
measures of environmental change or damage along 
established impact categories.  Finally, Dr. Sherman 
will estimate national impacts by extrapolating 
results for each anesthetic pathway through case type 
totals estimated through the National Anesthesia 
Clinical Outcomes Registry and the Multicenter Peri-
operative Outcomes Group databases. The primary 
endpoint is global warming potential expressed as 
carbon dioxide equivalents. In addition, secondary 
endpoints will include 8 other standard categories of 
environmental and human health outcomes, so rele-
vant tradeoffs can be considered. 

Implications: Patient safety ought to include con-
cern for the health and safety of future generations. 
Should choices exist between safe anesthetic alterna-
tives, the results of this research can aid clinicians to 
make informed decisions that are safer to the health 
of the community while maintaining the highest 
assurance of patient care. Once the LCA for standard 
drugs and devices is complete, any institution can use 
the results to identify critical areas to target improve-
ments. Further, the methodology can be applied to 
any specialty and throughout several scales within 
health care to identify opportunity for efficiencies, 
and so anesthesiology as a specialty can continue to 
serve as a leader in advancements in patient safety.

Funding: $150,000 (January 1, 2015-December 
31, 2016).

Dr. Howard is an Associate Professor of Anesthesia 
at Stanford University School of Medicine and Chair of 
the APSF Committee on Scientific Evaluation
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“Grant Awardees,” From Preceding Page
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The Obstructive Sleep Apnea (OSA) Death 
and Near Miss Registry opened in May 2014 and 
is now accepting case reports.  The goal of this 
new registry is to identify recurring patterns or 
themes underlying death or adverse events sus-
pected to be related to obstructive sleep apnea 
with an ultimate aim of risk prevention and 
improved anesthesia patient safety.  The Registry 
seeks to obtain a large number of case reports to 
achieve these goals.

OSA or sleep-disordered breathing is present 
or suspected in many patients presenting for anes-
thesia care.  Patients with OSA are at risk for diffi-
cult airway management and opioid-induced 
respiratory depression.  The postoperative risks 
may extend for a number of days as regular sleep 
patterns are re-established.  The American Society 
of Anesthesiologists Practice Guidelines for the 
Perioperative Management of Patients with 
Obstructive Sleep Apnea recommend screening of 
patients with characteristics associated with OSA 
in advance of their procedure so an appropriate 
perioperative management plan can be devel-
oped.1  Screening does not provide a diagnosis, 
and anesthesia professionals continue to face chal-
lenges in developing perioperative plans weigh-
ing risks and benefits of perioperative care choices 
for patients with signs or symptoms of OSA but 
lacking a definitive diagnosis.  Transfers of care 
postoperatively present additional challenges in 
providing appropriate continuity of care for these 
patients, adding the risk of perioperative care 
plans falling through the cracks as patients are 
transferred to unmonitored settings or discharged 
to home.  

Some initial cases submitted to the OSA Regis-
try exemplify the complexity of perioperative 
management of OSA patients.  In one case of a 
patient diagnosed with OSA preoperatively, the 
patient’s CPAP was not used postoperatively, con-
tinuous monitoring was not in place, and signs of 
respiratory depression were missed by the floor 
nurse.  In another case the patient’s history of OSA 
was assessed by the anesthesia provider, who 
developed an appropriate perioperative care plan. 
With a change in shift postoperatively, the 
patient’s OSA history was overlooked, pain man-
agement protocols were changed, and continuous 
monitoring discontinued.  The patient was found 
non-responsive less than 1 hour after the last nurs-
ing check.  Both of these OSA-related adverse 
events occurred on the night following the surgi-
cal procedure.  

These cases illustrate themes in perioperative 
risks for OSA patients related to patient manage-
ment and monitoring that, while perhaps obvious 
to many, were clearly not obvious to all of the 

Obstructive Sleep Apnea Death and Near Miss Registry Opens
by Karen L. Posner, PhD, and Norman Bolden, MD

health care professionals involved in the care of 
these patients.  A broad sample of adverse events 
will create opportunities to identify additional 
risks in patient identification and management 
that may drive initiatives to prevent such adverse 
events in the future.

The OSA Death and Near Miss Registry is the 
culmination of a multi-year planning process 
started by a committee of the Society for Anesthe-
sia and Sleep Medicine (SASM).  The current 
SASM OSA Death and Near Miss Registry Com-
mittee includes Norman Bolden, MD (chair), 
Dennis Auckley, MD, Kenneth Bachenberg, MD, 
Jonathan Benumof, MD, Frances Chung, MBBS, 
David Hillman, MD, Frank Overdyk, MD, Satya 
Krishna Ramachandran, MD, and David Samu-
els, MD.  The Anesthesia Closed Claims Project 
and its Registries, part of the Anesthesia Quality 
Institute (AQI), has teamed with the SASM com-
mittee to implement the Registry, provide techni-
cal assistance, and serve as a repository for 
Registry data.  The Anesthesia Closed Claims 
Project will also serve as a source of Registry case 
reports obtained through collection of closed 
anesthesiologist malpractice claims throughout 
the United States.  Karen L. Posner, PhD, and 
Karen B. Domino, MD, MPH, are leading the 
effort on behalf of the Anesthesia Closed Claims 
Project/AQI.  The project offices are currently 
housed at the Department of Anesthesiology and 
Pain Medicine at the University of Washington in 
Seattle.

The case report form includes significant clin-
ical detail.  Due to its length and complexity, and 
data confidentiality concerns, electronic case 
reports are not an option at this time.  Case report 
instructions and forms are available on the OSA 
Death and Near Miss  Registry website : 
http://depts.washington.edu/asaccp/projects/
obstructive-sleep-apnea-osa-death-near-miss-
registry.

Cases must meet specific 
inclusion criteria:

1. Patient age 18 years or older at time of event 

2. Event occurred in 1993 or later 

3. Patient was diagnosed or suspected to have 
OSA (before or after the event) 

4. One of the following events suspected to be 
related to OSA must have occurred within 30 
days of surgery: 

• Unanticipated death suspected to be related 
to OSA

• Brain injury (diagnosed by a neurologist) 
suspected to be related to an adverse event 
related to OSA

• Event or outcome suspected to be related to 
OSA: 

– Urgent/Emergent transfer to ICU from 
general ward due to respiratory distress

– Respiratory arrest (prolonged apnea not 
responsive to vigorous stimulation)

– Code Blue or ACLS protocol

Case reports do not contain identifiers for 
patients, providers, or institutions, so they repre-
sent anonymous data.  In order to protect anonym-
ity, case reports are not linked to their source.  No 
link is maintained between individual case reports 
and the person submitting the report, in order to 
further protect the confidentiality of the case 
report system and those generously sharing their 
cases with this project.   Questions about case sub-
mission and confidentiality should be directed to 
Dr. Posner at posner@uw.edu or by telephone at 
(206) 616-2630.

Karen L. Posner, PhD, is a Research Professor, Department 
of Anesthesiology and Pain Medicine, University of 
Washington, Seattle, WA.

Norman Bolden, MD, is an Associate Professor, Case 
Western Reserve University, Department of Anesthesia, 
MetroHealth Medical Center. Cleveland, OH.

Disclosure: The authors have no financial 
conflicts in relation to the content of this article. 
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* This number has been increasing from 12.4 in 1990, as 
published recently in the Lancet by Dr. Kassebaum, a pediatric 
anesthesiologist.11
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Improving Anesthetic Safety in Low/Middle 
Income Countries: A Different Challenge

by Patricia Livingston, MD, and Marcel Durieux, MD, PhD

The mission of APSF is “to improve continually 
the safety of patients during anesthesia care by 
encouraging and conducting: (1) safety research and 
education, (2) patient safety programs and cam-
paigns, and (3) national and international exchange 
of information and ideas.” Whereas we focus mostly 
on improving anesthetic safety in the U.S., work 
being done in other settings fits the APSF mission 
statement perfectly. This article describes 2 papers 
published recently about anesthetic safety improve-
ment in Rwanda.

ANTS in Africa
Rwanda, a small and densely populated country 

in East Africa, has about 15 anesthesiologists for 12 
million people. All physician anesthesiologists work 
at a few university-associated teaching hospitals. In 
about 40 district hospitals throughout the country, 
technicians, who have no more than 3 years training 
after high school, provide all anesthesia services. 
They work in geographic isolation and have virtually 
no opportunity for continuing education. Cesarean 
deliveries form the majority  of procedures in district 
hospitals, and maternal mortality is estimated at 340 
deaths per 100,000 live births in Rwanda (the 
U.S.number is about 19*).1 Suboptimal anesthetic 
management plays an important role in this: an 
observational study in a Rwandan district hospital 
found that pre-anesthetic assessment was omitted in 
95% of patients and general anesthesia with an 
unprotected airway was given in 84% of patients.2 
Overall, in sub-Saharan Africa one-third of perioper-
ative mortality for cesarean section is considered 
attributable to anesthesia factors.3

A group of Rwandan, Canadian, and U.S. anes-
thesiologists set out to provide safety training. This 
was not an easy proposition, for both logistical and 
cultural reasons. Approaches to safety education 

must be culturally informed, or they will likely fail. 
The group therefore performed an assessment of 
Anesthetists' Non-Technical Skills (ANTS)4—some-
thing not previously done in low/middle income 
countries.5 Through observation and interviews, they 
identified recurring themes that prevented providers 
from practicing safely. Communication, a key con-
cept in ANTS, was found to be influenced in Rwanda 
by lack of resources and a formal hierarchical struc-
ture. The former led to persistent frustration, but also 
induced resignation to being without adequate sup-
plies; the latter led to a fear of speaking up for safety. 
It is obviously difficult to maintain safety standards 
when critical equipment or drugs are routinely miss-
ing, and cultural barriers prevent one from voicing 
concern about unsafe situations.

These findings indicated that educational 
efforts to improve safety in the country should 
include training in leadership and communication 
skills, encouraging both role definition and speak-
ing up for patient safety.

The SAFE Course
These concepts were subsequently applied to an 

educational safety initiative for anesthesia techni-

cians to improve obstetric anesthesia practice in 
Rwanda.6 The model used was the Safer Anaesthesia 
From Education (SAFE) course, a 3-day refresher 
course developed by the Association of Anaesthetists 
of Great Britain and Ireland.7 Topics include essential 
obstetric anesthesia knowledge and skills, manage-
ment of critical events (such as airway difficulties, 
hemorrhage and preeclampsia), and non-technical 
skills. Training-of-trainers (TOT) is embedded in the 
course, in order to allow subsequent courses to be 
given without outside support. Given the constraints 
identified in the ANTS study, it was clear that simply 
delivering educational material would not likely 
change habits. To ensure new knowledge would be 
incorporated into practice, a framework known as 
the Knowledge-to-Action cycle8 was used. Its basic 
premise is that learners are more likely to implement 
new knowledge if they perceive it relevant to their 
needs and appropriate to their context. Thus, the 
SAFE course, adapted to Rwanda circumstances, fea-
tured active hands-on learning, dialogue between 
participants and mentors, as well as discussions 
around enablers and barriers to practice change. 

Ninety technicians, representing about half of the 
Rwanda district hospitals, participated in the course 
and 26 trainers were invited for TOT. Needs assess-
ments were conducted with participants to ensure 
their priority topics would be well covered. Immedi-
ately before the course, a full-day workshop was held 
to reflect on current practice: experiences, positive 
and negative, were explored to identify areas of 
strength and weakness. During the course itself, men-
tors assigned to geographic regions met with small 
groups of participants from that area to start a pro-
gram known as the Anesthesia Practice Network 
(APN). The purpose of APN is to support partici-
pants in practice change after the course and to 
reduce their sense of isolation.

See “Different Challenge,” Page 60
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  Dear Q&A,

What are the patient safety and anesthesia 
practice implications of actively cooling the 
esophagus during atrial fibrillation ablations 
under general anesthesia?”

Sam Moore, CRNA

   Dear Mr. Moore,
Thank you for your inquiry. There are several 

potential unproven preventative measures to reduce 
the risk of esophageal injury. None of the present 
modalities are substantiated by a significant amount 
of quality evidence. Here is some general informa-
tion regarding this important topic. 

Esophageal Injury During 
Radiofrequency Catheter 

Ablation For Atrial Fibrillation: 
Can It Be Prevented?

Atrial fibrillation (AF) is the most common 
arrhythmia affecting patients around the world 
today.1 There is a 9% prevalence among those 
greater than 80 years old.2 Treatment modalities 
such as Radiofrequency Catheter Ablation (RCA) 
have become a conventional and successful way to 
manage symptomatic patients with drug-resistant 
paroxysmal and refractory AF.3 One worldwide 
survey reported that over 20,000 AF catheter abla-
tion procedures were performed between 2003-
2006.4 The effectiveness rate of this procedure has 
been reported at 60-90%.5 AF catheter ablation cre-
ates lesions around the pulmonary vein ostia to iso-
late and subsequently eliminate AF triggers. 
Extensive RF ablation of the posterior aspect of the 

pulmonary ostia and left atrium may result in 
damage to nearby structures such as the esophagus. 
Significant thermal injury can lead to the relatively 
common phenomenon of esophageal ulceration 
(6-26%) or the rare event known as atrioesophageal 
fistula (0.015%-0.04%).6  The latter complication 
typically results in a greater than 75% mortality 
rate.6  Several reports suggests that the incidence of 
esophageal injury is higher in patients undergoing 
procedures with general anesthesia vs. monitored 
anesthesia care secondary to higher temperatures 
achieved with general anesthesia.7 The following 
review will discuss the controversies surrounding 
the strategies that seek to reduce these unwanted 
complications. 

Several untested measures may potentially 
reduce the risk of esophageal injury. None of the 
present modalities are substantiated by a robust 
amount of quality evidence. Pre-procedure 
assessment of the esophageal position in relation to 
the left atrium by CT/MRI scanning may be helpful 
to identify those patients at higher risk for 
esophageal injury (e.g., the closer these structures 
are to one another the higher the risk of injury).6 The 
following potentially preventative methods can be 
instituted during catheter ablation: limiting energy 
delivery on the posterior wall of the left atrium (LA), 
luminal esophageal temperature (LET) monitoring, 
mechanical deflection of the esophagus during 
catheter ablation, and esophageal cooling/
insulating techniques.1-6   

The most widely utilized clinical strategy to 
reduce esophageal injury during AF ablation is lim-
iting the amount of power and duration of RF along 
the posterior LA wall.1 Tilz et al. demonstrated that 
100% of his subjects developed esophageal mucosal 

injury with 30W, while only 1 subject had an injury 
in the 20W group.8 Specialized catheters and other 
tools to aid cardiologists in directly visualizing the 
posterior LA wall during ablation may reduce this 
unwanted complication.7

LET monitoring is also a commonly employed 
method for reducing esophageal injury.1 Recent 
studies suggest that lower LETs may result in a 
lower incidence of esophageal injuries.9 The LET 
must be in close proximity to the RF site in order to 
accurately detect higher risk situations.  Suboptimal 
positioning of the LET monitor may result in 
esophageal injury despite acceptable LETs.  Lastly, 
the LET may fix the esophagus into one position, 
thereby promoting contact with the LA wall.8  
Cardiologists may use electroanatomical mapping 
systems to visualize the distance between the 
catheter tip and the esophagus as well as the location 
of the LET monitoring tip site.8 Even with LET 
monitoring, esophageal injuries can still be seen in 
up to 26% of patients.1 

Several temperature probes have been created to 
monitor temperature. The deflectable esophageal 
device has been reported to be more effective than 
other probes as it can be placed very close to the 
ablation site.10 Alternatively, the multi-thermocouple 
esophageal temperature probe has 3 thermocouples 
that can measure esophageal temperature at 3 differ-
ent sites.10 A recent study of 100 patients undergoing 
RF ablation for AF compared these 2 monitoring 
devices.10 The incidence of mild to moderate esopha-
geal injury (between 20-30%) was nearly identical in 
both groups.10  More devices are being developed to 
more accurately monitor temperature to subse-
quently reduce the risk of esophageal injuries. 

Esophageal Injury During Radiofrequency Catheter 
Ablation for Atrial Fibrillation: Can It Be Prevented?

by Steven Greenberg, MD, FCCP and Jose Nazari, MD

See “Q&A,” Page 58

Patient A: B: C: D: 

Location of ulcer 30cm from incisors 17-23cm from incisors 35cm from incisors 30cm from incisors

Lesion description Linear superficial ulcer with 
white exudates

Linear ulcer Linear ulcer Linear ulcer

Photographs of esophageal ulcerations resulting from ablation procedures without luminal esophageal temperature monitoring in 4 separate patients.

Figure reprinted with permission from Singh et. al. Circ Arrhythmia Electrophysiol. 2008;1:162-168.
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Anesthesia Patient Safety Foundation
C O R P O R AT E  S U P P O R T E R  PA G E

APSF is pleased to recognize the following corporate supporters for their exceptional level of support of APSF

Preferred Physicians Medical providing malpractice protection exclusively to anesthesiologists 
nationwide, PPM is anesthesiologist founded, owned and governed.  PPM is a leader in anesthesia 
specific risk management and patient safety initiatives.  
www.ppmrrg.com

Covidien is committed to creating innovative medical solutions for better patient outcomes and 
delivering value through clinical leadership and excellence in everything we do.  www.covidien.com

Baxter’s Global Anesthesia and Critical Care Business is a leading manufacturer in anesthesia 
and preoperative medicine, providing all three of the modern inhaled anesthetics for general 
anesthesia, as well as products for PONV and hemodynamic control.  www.baxter.com

Supported by a charitable 
donation from AbbVie. 
www.abbvie.com

Masimo is dedicated to helping anesthesia professionals provide 
optimal anesthesia care with immediate access to detailed 
clinical intelligence and physiological data that helps to improve 
anesthesia, blood, and fluid management decisions.  
www.masimofoundation.org

GE Healthcare  
(gemedical.com)

The Doctors Company Foundation was created in 2008 by The 
Doctors Company, the nation’s largest insurer of medical 
liability for health professionals.  The purpose is to support 
patient safety research, forums, pilots programs, patient safety 
education, and medical liability research.   
www.tdcfoundation.com
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Anesthesia Patient Safety Foundation 

Patron ($10,000 to $19,999)
Cook Medical (cookgroup.com) 
Dräger Medical (draeger.com)
Edwards Lifesciences  (edwards.com) 
Merck and Company (merck.com)
PharMEDium Services (pharmedium.com)
Philips Healthcare (medical.philips.com)
Spacelabs Medical (spacelabs.com)
Teleflex Incorporated (teleflex.com)
3M Infection Prevention Division (3m.com/infection-

prevention)

Sustaining Donor ($5,000 to $9,999)
Becton Dickinson (bd.com)
Codonics (codonics.com)
Mindray North America (mindray.com)
Nihon Kohden America, Inc.  

(nihonkohden.com)
Pall Corporation (pall.com)
Respiratory Motion (respiratorymotion.com)
Sheridan Healthcorp, Inc. (shcr.com)
Smiths Medical (smiths-medical.com)

Sponsoring Donor ($1,000 to $4,999)
AMBU, Inc (ambu.com) 
Anesthesia Business Consultants (anesthesiallc.com)
Anesthesia Check (anesthesiacheck.com)
Belmont Instrument Corporation  

(belmontinstrument.com)
B. Braun Medical Inc. (bbraun.com)
Hospira, Inc.
iMDsoft (imd-soft.com) 
Intersurgical, Inc. (intersurgical.com)
Micropore, Inc. (microporeinc.com)
SenTec AG (sentec.ch)

TRIFID Medical Group LLC (trifidmedical.com)
W.R. Grace (wrgrace.com)

Corporate Level Donor ($500 to $999)
NeuroWave Systems (neurowave.com)
Paragon Service  (paragonservice.com)  
ProMed Strategies  
Wolters Kluwer  (lww.com)
Subscribing Societies
American Society of Anesthesia Technologists and  

Technicians (asatt.org)
American Society of Dentist Anesthesiologists

Note: Donations are always welcome. Donate online ( http://www.apsf.org/donate_form.php)or mail to APSF, 1061 American Lane, Schaumburg, IL  60167-4973.  (Donor list current through January 5, 2015.)

Corporate Donors         Founding Patron 
 American Society of Anesthesiologists (asahq.org)

Grand Sponsor  
($15,000 and higher)

US Anesthesia Partners (GHA-Houston, JLR-
Orlando, Pinnacle-Dallas)

Benefactor Sponsor  
(5,000 to $14,999)

Alabama State Society of Anesthesiologists
American Academy of Anesthesiologist 

Assistants
Anaesthesia Associates of Massachusetts
Anonymous
CareFusion Foundation
Timothy J. Dowd, MD
Indiana Society of Anesthesiologists
Minnesota Society of Anesthesiologists
Frank B. Moya, MD, Continuing Education 

Programs
North American Partners in Anesthesia
Phymed Management, LLC
Robert K. Stoelting, MD
Tennessee Society of Anesthesiologists
Valley Anesthesiology Foundation
Thomas F. Walker, MD

Sustaining Sponsor  
($2,000 to $4,999)

Anesthesia Consultants Medical Group
Anesthesia Resources Management
Arizona Society of Anesthesiologists
Madison Anesthesiology Consultants
Massachusetts Society of Anesthesiologists
Patricia A. Meyer, PharmD
Michiana Anesthesia Care
Michigan Society of Anesthesiologists
Michael D. Miller, MD
North Carolina Society of Anesthesiologists
Old Pueblo Anesthesia Group
Pennsylvania Society of Anesthesiologists
Raizman Frischman Maatzus & Rizza
Society of Academic Anesthesiology 

Associations
Society of Cardiovascular Anesthesiologists
Springfield Anesthesia Service at Baystate 

Medical Center

Contributing Sponsor  
($750 to $1,999)

Affiliated Anesthesiologists of Oklahoma City, 
OK

Alaska Association of Nurse Anesthetists
Alaska Society of Anesthesiologists
American Association of Oral and 

Maxillofacial Surgeons

Anesthesia Associates of Columbus, GA                                                            
American Society of PeriAnesthesia Nurses
Anesthesia Services of Birmingham
Casey D. Blitt, MD
Dr. and Mrs. Robert A. Caplan
Frederick W. Cheney, MD
California Society of Anesthesiologists
Connecticut State Society of Anesthesiologists
Jeffrey B. Cooper, PhD
Dr. and Mrs. Robert A. Cordes
District of Columbia Society of 

Anesthesiologists
John H. Eichhorn, MD
Gerald Feldman
Foundation for Anesthesia Education and 

Research
Georgia Society of Anesthesiologists
Mark P. Fritz, MD
Goldilocks Anesthesia Foundation
Illinois Society of Anesthesiologists
Iowa Society of Anesthesiologists
Kaiser Permanente Nurse Anesthetists 

Association (KPNNA)
Kansas City Society of Anesthesiologists
Kentucky Society of Anesthesiologists
Lorri A. Lee, MD
Anne Marie Lynn, MD
Maryland Society of Anesthesiologists
Joseph L. Meltzer, MD
Missouri Society of Anesthesiologists
Nevada State Society of Anesthesiologists
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Nurse Anesthesia of Maine
Ohio Academy of Anesthesiologist Assistants
Ohio Society of Anesthesiologists
Oklahoma Society of Anesthesiologists
Oregon Society of Anesthesiologists
Pamela P. Palmer, MD
Srikanth S. Patankar, MD
A. William Paulsen, PhD,  AA-C
James M. Pepple, MD
Physician Anesthesia Service
Rhode Island Society of Anesthesiologists
Laura M. Roland, MD
Carol E. Rose, MD
Society for Airway Management
Society for Ambulatory Anesthesia
Society for Obstetric Anesthesia and 

Perinatology
Society for Pediatric Anesthesia Patient Safety 

and Education Fund
South Dakota Society of Anesthesiologists
South Denver Anesthesiologists
Spectrum Medical Group

Stockham-Hill Foundation
TEAMHealth
Tejas Anesthesia
Texas Association of Nurse Anesthetists
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Donald C. Tyler, MD
Twin Cities Anesthesia Associates (MN)
Mary Ellen and Mark A. Warner
Washington State Society of Anesthesiologists
Wisconsin Society of Anesthesiologists

Sponsor ($200 to $749)
AllCare Clinical Associates (Asheville, NC)
Anesthesia Associates of Kansas City
Anesthesia Associates of Northwest Dayton, 

Inc.
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Balboa Anesthesia Group
Robert L. Barth, MD
William C. Berger, MD
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Amanda Burden, MD
Lillian K. Chen, MD
Joan M. Christie, MD
Eirene H. Choroser, CRNA (in honor of Drs. 
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Michael R. England, MD
Gary B. Friedman, MD
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Joel G. Greenspan, MD
Allen N. Gustin, MD
Alexander Hannenberg, MD (Pierce Research 
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John F. Heath, MD
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Robert E. Johnstone, MD
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Marshal B. Kaplan, MD
Michael G, Kral, MD
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James Lamberg, DO
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Edwin Mathews, MD
Russell K. McAllister, MD
Gregory B. McComas, MD
E. Kay McDivitt, MD
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Roger A. Moore, MD
Robert C. Morell, MD
Soe Myint, MD
Joseph J. Naples, MD
John B. Neeld, MD
New Jersey State Society of Anesthesiologists
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Mark C. Norris, MD
Ducu Onisei, MD
Michael A. Olympio, MD
Frank J. Overdyk, MSEE, MD
Mukesh K. Patel, MD
Pennsylvania Association of Nurse 
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Gregory B. Petersen, MD
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Matthew W. Ragland, MD
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Howard Schapiro and Jan Carroll
Sanford H. Schaps, MD
Society for Neuroscience in Anesthesiology 

and Critical Care
Stephen J. Skahen, MD
South Carolina Society of Anesthesiologists
Shepard B. Stone, PA
Kenneth R. Stone, MD
Sam (John) T. Sum-Ping, MB, ChB
James F. Szocik, MD
Bijo Thomas, MD
Dr. and Mrs. Stephen J. Thomas
Twin Cities Anesthesia Associates (MN)

University of Maryland Anesthesiology 
Associates
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J. Clark Venable, MD
Vermont Society of Anesthesiologists
Virginia Society of Anesthesiologists
Thomas L. Warren, MD
Matthew B. Weinger, MD
Andrew Weisinger, MD
West Florida Anesthesia Consultants
West Virginia State Society of 

Anesthesiologists
Wichita Anesthesiology, Chartered
Mark D. Zajkowski, MD, DDS

In Memoriam
In memory of Max Berenbom, PhD  

(David A. Gaba, MD) 
In memory of Stanley E. Borum, MD  

(Texas Society of Anesthesiologists) 
In memory of W. Darrell Burnham, MD 

(Mississippi Society of Anesthesiologists)
In memory of Raymond W. Cohen  

(Jerry A. Cohen, MD)
In memory of Sanjay Datta, MD  

(Mark C. Norris, MD)
In memory of Hank Davis, MD  

(Sharon Rose Johnson, MD) 
In memory of Mark G. Ewell, MD  

(Texas Society of Anesthesiologists)
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(Sharon Rose Johnson, MD)
In memory of Andrew Glickman, MD 

 (Sharon Rose Johnson, MD)
In memory of Donna M. Holder, MD  
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In memory of Enoch C. McReynolds, MD 

(Texas Society of Anesthesiologists)
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(Drs. Susan E. and Jerry A. Dorsch) 
In memory of E. S. Siker, MD  
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In memory of E. S. Siker, MD  

(Donal Lucas Pelligrini, MD)
In memory of E. S. Siker, MD  

(Christopher Troianos, MD)
In memory of Jack D. Stringham, MD 

(Gregory Peterson, MD)
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AbbVie (abbvie.com) GE Healthcare  
(gemedical.com)
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Figure 1. Suction system on several new anesthesia machines (General Electric [Aisys, Aespire, Aestiva] and 
from Dräger [Apollo, Fabius]) demonstrating demonstrating the step down in air flow from the wall to the tip of 
the Yankauer.

  Dear Q&A,

Suction in the operating rooms where I work 
seems inadequate for full stomach or bleeding 
airways. Are there any guidelines for anesthesia 
suction for emergency airways?

 Lana Wanstreet

West Frankfort, IL

   Dear Ms. Wanstreet,

Suction plays a critical role in the delivery of 
anesthesia. There is surprisingly little information 
about what constitutes adequate suction. The Inter-
national organization for Standardization (ISO), 
through ISO 10079-3:2014, specifies safety and per-
formance requirements for medical suction equip-
ment powered from a vacuum. It applies to 
equipment connected to medical gas pipeline sys-
tems and other apparatus. This standard quotes a 
minimum air flow of 20 liters/minute. All of the 

Are There Guidelines For Anesthesia Suction?
by A. William Paulsen, MMSC, PhD

See “Q&A,” Next Page

Another potential preventative strategy is 
mechanical deflection of the esophagus during 
catheter ablation.8 This maneuver displaces the 
esophagus away from the posterior wall of the LA.  
Endoscopic manipulation and endotracheal stylets 
introduced into a chest tube have been studied. 
However, these techniques are limited by their 
invasiveness and lack of consistency in eliminating 
the proximity between the esophagus and the LA.8 

Lastly, esophageal insulation from thermal 
injury can be achieved to minimize esophageal inju-
ries by two approaches.1,8 A fluid filled balloon cath-
eter can be directly placed into the oblique sinus to 
displace the esophagus away from the LA, thereby 
protecting it.8 This approach is rarely used because 
it is invasive and patients are susceptible to bleeding 
and infection.  Alternatively, a cooling solution (e.g. 
saline) may be introduced through an oral or naso-
gastric tube when the LET reaches a certain thresh-
old (typically >39° C) to reduce esophageal injury.1 
A recent observational study of 318 consecutive 
patients undergoing catheter ablation for AF sug-
gested a benefit with esophageal cooling (with 10° C 
saline mixed with gastrograffin or iopamidol).11  
Ninety-five percent of patients did not develop 
esophageal ulcers when cooling was initiated at 
≥39° C. However, 4 patients in this cohort devel-
oped bronchitis from aspiration of the saline/con-
trast solution. All of these patients recovered within 
1 week without long term sequelae. Further studies 
are warranted prior to routine adoption of this tech-
nique.9 

Atrial fibrillation is an extraordinarily common 
arrhythmia in clinical practice and therefore tech-

“Q&A,” From Page 55

Esophageal Injury Can Lead to Deadly Complications
niques such as catheter ablation are a relatively less 
invasive (than surgery) treatment modality employed 
throughout the world. However, like any other proce-
dure, it has its own inherent risks. Catheter ablation 
induced esophageal ulcer is quite common, but fortu-
nately most of these ulcers heal without reported long 
term sequelae. Still, many cardiologists believe that 
these same esophageal ulcers can be harbingers for the 
deadly atrioesophageal fistula complication. Several 
preventative modalities discussed have been pro-
posed to reduce the incidence of esophageal injury. 
Further research is required in order to determine 
which one if not all of these techniques should be 
adopted by cardiologists worldwide.

 Dr. Greenberg is Assistant Editor of the APSF 
Newsletter, Clinical Associate Professor in the Depart-
ment of Anesthesiology/Critical Care at the University of 
Chicago Pritzker School of Medicine, and Director of 
Critical Care Services at Evanston Hospital, NorthShore 
University HealthSystems.

Dr. Nazari is Associate Director, Cardiac Electro-
physiology/Division of Cardiology at NorthShore Uni-
versity HealthSystem and Clinical Assistant Professor in 
the Department of Internal Medicine/Cardiology at the 
University of Chicago Pritzker School of Medicine. 
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was measured 5 times with or without latex gloves in 
6 volunteers.

With the subject wearing gloves the pressure 
required to hold up the 6-foot length of tubing was 
-100.2 mmHg whereas the pressure required to hold 
the tubing without gloves was -95.2 mmHg. The 
average pressure for gloves and no gloves was -97.7 
mmHg. Again, the pressure required to hold the 
tubing is a function of the weight of the tubing, and is 
unrelated to the suction flow. Remember that pres-
sure is measured when the tubing is being supported 
by the suction pressure when there is no flow. 

Figure 2 illustrates the flow of water obtained by 
different settings of the pressure regulator, and the 

machines that were tested (n=5) had a mean flow at 
the Yankauer tip of 47.6 liters/minute.

Another standards body, the National Fire Pro-
tection Association (NFPA 99) states there must be 85 
LPM flow of air at the wall with no tubing attached. 
In the operating rooms reported on here, the maxi-
mum flows obtained from the wall vacuum outlets 
were 114 liters/minute for Diamond fittings and 121 
liters/minute for DISS fittings. 

Figure 1 (previous page) illustrates that the 
suction system that was employed on the new 
machines from General Electric (Aisys, Aespire, 
Aestiva) and from Dräger (Apollo, Fabius). The 
figure illustrates the flow measured at the wall or 
column connector and the NFPA requirement for 
85 liters/minute. The white color-coded hose 
from the Diamond fitting to the DISS fitting on 
the anesthesia machine, 14.5 feet long, further 
reduced the flow to 80.2 liters/minute where it 
was attached to the anesthesia machine. The reg-
ulator, trap, collection canister, and standard suc-
tion tubing with bulbous Yankauer suction 
brought the flow down to 47.6 liters/minute at 
the tip. Comparing the regulator in the full or 
max position (47.6 liters/minute) with the flow 
regulation on and set to maximum (43.9 liters/
minute) the act of regulating the flow adds addi-
tional resistance to the circuit resulting in lower 
flows. Full suction is desired for induction and 
emergence of anesthesia. Regulated flow permits 
the anesthesia provider to set the amount of suc-
tion applied to a nasogastric tube, for example, to 
much lower levels to protect the lining of the 
stomach.

Unfortunately, the flow of air from the vacuum 
connector may not guarantee that there will be 
adequate negative pressure and flow to remove 
liquids through the comparatively high resistance 
of the Yankauer tip and the suction tubing. 

Classically, in the anesthesia environment 
suction is assessed by permitting the clean suc-
tion tubing from the suction canister to attach to 
the palm or thumb of the hand. If the suction 
tubing remains attached to the palm or the thumb 
without assistance it is assumed to be adequate. 
Unfortunately, this assessment is really nothing 
more than a measure of the suction’s ability to 
support the weight of the suction tubing. Little 
suction pressure is required if there is a short  
unsupported length of tubing (tubing coiled on the 
surface of the anesthesia machine), but fairly high 
suction pressure is required to support the weight of 
the entire 6-foot length of tubing.  The average 
weight of the Precision Medical (Northhampton, 
PA) 6-foot suction tubing was 100.58 grams. 

The pressure at which the tubing attached to the 
palm or thumb (Pattach),  and the pressure at which 
the tubing “let go” from the palm or thumb (Pletgo), 

“Q&A,” From Preceding Page

flow of SAE 40 motor oil, which simulates very thick 
mucus secretions. Viscosity is the resistance to flow 
due to neighboring particles in a fluid, more com-
monly referred to as thickness, with water being the 
reference viscosity of 1 centipoise (cP) and blood of 
normal hematocrit being 3 to 6 times more viscous at 
37° C (Table 1). The vertical line is drawn at the mean 
of the glove/no glove pressure of -97.7 mmHg. The 
flow through the Yankauer was 2.88 liters/minute 
with water. If the suction tubing on a gloved hand 
just supported the weight of the tubing at our aver-
age pressure, the Yankauer tip could remove 2.88 
liters/minute of water, or only 60 ml/minute of a 

Figure 2. Flow of water compared to SAE 40 motor oil (simulating very thick mucous secretions) at different 
settings of the pressure regulator.
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Efficacy of Suction Dependent on Several Factors
“Q&A,” From Preceding Page

Viscosity in cP at room 
temperature

Reference

Viscosity of air 0.081 cP
http://hyperphysics.phy-astr.gsu.edu/
hbase/tables/viscosity.html

Viscosity of water 1.0 cP
http://hyperphysics.phy-astr.gsu.edu/
hbase/tables/viscosity.html

Viscosity of whole blood 3.6 to 6.0 cP
http://ltd.aruplab.com/tests/
pub/0020054

Viscosity of gastric mucus 75 to 230 cP Reference 3

Viscosity of SAE 40 motor oil 650 to 900 cP
http://www.vp-scientific.com/
Viscosity_Tables.htm

Viscosity of Sputum 148 cP to 15,000 cP References 4 and 5

Table 1: Viscosity of various substances that may require suctioning during an 
anesthetic compared to the viscosity of SAE 40 motor oil.
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Rwanda Lessons Applicable to U.S. As Well
“Different Challenge” From Page 54

At the end of the course, the participants were 
asked to identify concrete changes they wanted to 
make in their practice, obstacles to those changes, and 
factors that would help them to make the changes. 
They were also provided with logbooks to record 
their progress. In addition, 90 Lifebox pulse oxime-
ters9 were distributed to the participants as a start to 
country-wide distribution of 250 units. This includes 
training on use of the pulse oximeter, as well as an 
introduction to the WHO Surgical Safety Checklist.10

Going Forward
In order to assess impact, 6 months following the 

course, a purposive (i.e., chosen to best enable the 
researchers to understand the subject being studied) 
sample of participants was visited and interviewed. 
These interviews and review of logbooks showed 
that real change had taken place: participants rou-
tinely performed preoperative assessment, prepared 
better for anesthesia, employed left lateral tilt, and 
managed emergencies more systematically. In addi-
tion, they felt more confident in speaking up for 
safety. However, resistance to change by colleagues 
who had not attended the course remained a prob-
lem, as were supply shortages.

To build on this momentum, a second course was 
held a year later for a smaller group, which (in 
response to feedback) also included surgeons, mid-
wives, and nurses. Some of the TOT graduates taught 

in this second course. The hope is that the future will 
see more smaller, regional courses, run by prior SAFE 
course graduates.

Lessons Learned
What can we learn from this remarkable pro-

gram? First, it exemplifies how patient safety educa-
tional interventions need to be matched closely to the 
learners. This would not have worked without all the 
careful preparation, assessment and adaptation. This 
lesson is as applicable to the U.S. as it is to Rwanda; 
indeed, it would be good for us to consider if our 
safety initiatives are always optimally prepared in 
this respect. Second, it is possible to achieve real 
improvements in patient safety with modest expen-
ditures in low/middle income countries. In fact, 
when considered as a value proposition (impact per 
expenditure), an intervention such as the SAFE 
course ranks very high, and as such this project is a 
model for other countries. Finally, it is good to realize 
that work fulfilling the 3 aspects of the APSF mission 
does not need to be restricted to the western world. 

Patricia Livingston, MD, is Associate Professor of 
Anesthesiology, Dalhousie University, Canada.
Marcel Durieux, MD, PhD, is Professor of 
Anesthesiology, University of Virginia, USA.
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Viscosity is Significant Factor for Suction
“Q&A,” From Preceding Page

fluid with the viscosity of SAE 40 motor oil. With 
SAE 40 motor oil the flow was reduced to 60 ml/
minute. The far right of the graph illustrates the 
maximum flow of water and oil with the regulator 
switched to full or maximum, which corresponds 
to an air flow at the Yankauer tip of 47.6 liters/
minute. While the air provides 47.6 liters/minute 
of flow, that corresponds to only 3.93 liters/minute 
of water and less for more viscous fluids.

Unfortunately, checking air flow out of the wall 
vacuum outlet is not a good indicator of how the 
suction system will handle watery secretions, 
blood, or thick mucus secretions. This study was 
performed using the common bulbous Yankauer 

suction in an attempt to demonstrate the factors that 
contribute to having adequate suction for anesthesia. 
The real issues are 1) how fast the stomach contents 
or other substances such as blood are entering the 
pharynx versus how fast (flow rate) can the suction 
system remove them, and 2) the ability of suction to 
remove the substances from the glottis in adequate 
time so as not to significantly prolong intubation. It is 
important to have a suction system set to Full or 
Maximum that can provide removal of 2 1/2 to 4 
liters/minute of water. One hopes there will be no 
particulate matter to clog the Yankauer tip, or fluid 
that is too viscous to remove quickly.  

Dr. Paulsen is chair of the APSF committee on 
technology and director of the anesthesiologist assis-
tant program at Quinnipiac University, Hamden, CT.
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The APSF sometimes receives questions that are not suitable for the Dear SIRS column.  This Q and A column allows the APSF to forward these questions to 
knowledgeable committee members or designated consultants. 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, 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 specific medical or legal advice or to endorse any specific views or recommendations in 
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The impact of The World Health Organization’s 
(WHO) 2008 Safe Surgery Saves Lives campaign has 
been significant. Further support for the initiative 
comes from the Joint Commission’s Universal Proto-
col requiring completion of a safety checklist before 
“all surgical and non-surgical invasive procedures.” 
Outside the operating room, pre-procedure check-
lists are used in GI Suites, Interventional Radiology 
units, and Vascular Labs. Labor & Delivery units 
should be no different. Parturients requesting a labor 
epidural deserve adherence to the Joint Commis-
sion’s safety standards also. Just as a surgical patient 
is “cleared for take-off” by completion of a checklist, 
a similar routine should be followed before the 
placement of a labor epidural. Our Labor Epidural 
Time Out (LETO) checklist (fig. 1), which was intro-
duced in October 2011 and revised in May 2014, is 
used by all members of our Obstetric Anesthesia 
Team at MedStar Georgetown University Hospital. 

Year after year, the Joint Commission reports 
errors in team communication as a significant cause 
of sentinel events.1 Various communications tools 
that require minimal monetary resources to imple-
ment and little time to perform on a daily basis 
include the “Huddle,” “Time Out,” or “Pause for 
Cause.” These tools enhance communication among 
all team members and have been shown in various 
settings to improve patient outcomes.

A recent meta-analysis of cohort studies utilizing 
safety checklists for surgery noted that, “. . . check-
lists appear to be associated with” a reduction in the 
risk of major complications.2 Conducting a random-
ized controlled study to unequivocally prove this 
point would not be pragmatic since omission of the 
safety checklist for half of all subjects would be 
required. 

One measure of the utility of a checklist is deter-
mined by the frequency with which a patient’s care 
plan is modified as the checklist is completed. This is 
shown to occur as often as 48% of the time,3 which is 
consistent with our observations in the use of the 
LETO checklist. In our review of the use of the LETO 
checklist, hand washing was the most common item 
to be prompted by the checklist followed closely by 
completion of the consent for epidural. Their obvi-
ous importance and high “hit-ratios” do not indicate 
that other items are less valuable. Soon after we 
started using the LETO checklist, its usefulness was 
demonstrated when a latex allergy was noted as a 
team member was donning latex gloves.  

Our LETO checklist was created by including 
items that are universal to pre-procedure checklists, 
such as identification of the patient, verification of 
their allergies, confirmation of a completed consent, 
and availability of emergency equipment (including 
resuscitation drugs). Items unique to laboring 
patients and placement of an epidural were then 
added. For example, we make note of the platelet 
count and pre-procedure blood pressure as well as 
asking about the use of anticoagulants and concerns 
regarding fetal heart tones. Hand washing was at the 
top of our list because it is the standard way to begin 
a sterile procedure—and we knew we needed a 
reminder if we were to achieve our goal of 100% 
compliance in this regard.

The WHO’s original surgical safety checklist is an 
excellent template. With 19 items, it is both thorough 
and efficient. More focused on pre-surgical issues, the 
WHO’s recommendation to “modify and revise” is 
advantageous when constructing a LETO checklist. 
Modifications that are contextually responsive as 
well as revisions highlighting changing circum-
stances and near-miss situations maintain its high 

level of utility. We found that we could make better 
use of recently adopted electronic medical records 
(EMR) in our Labor & Delivery Unit after a near-miss 
situation—a patient received an anticoagulant before 
her epidural catheter had been removed. If the order 
for the placement of the epidural had been entered 
into the computer at the appropriate time, our 
nurses, obstetricians, and pharmacy would have 
been alerted to the situation by the EMR before the 
anticoagulant had been given. We now include, 
“Order for epidural in computer?” as an item on our 
LETO checklist; just one example of the benefit of 
regular checklist modifications.

With the abundance of information to be pro-
cessed before placing an epidural and the speed at 
which the entire team moves in response to the 
patient in obvious pain, a sense of urgency and con-
fusion can develop. The ability of the checklist, once 
completed, to reduce distraction and uncertainty, is 
a welcome effect, allowing for a more complete 
focus on the task at hand.

We are now considering the formulation of a 
second part of the LETO checklist analogous to the 
debriefing portion of the Time Out performed in the 
operating room. After placement of the labor epi-
dural, we should confirm the frequency of blood 
pressure measurements and the blood pressure 
parameters to be maintained. An estimate for the 
time of onset of the epidural, notification of an inad-
vertent dural puncture, or encouragement for the 
patient to notify the team if the block becomes one-
sided should be communicated to everyone. Finally, 
assuring that the nurse is aware of the anesthesia 
team’s contact numbers would also be practical.

Laboring women anxious for pain relief can be 
intolerant of delays. Some physicians also occasion-
ally consider a safety checklist too “cumbersome” or 
“time consuming”.4 Because these attitudes are not 
uncommon, it is understandable that there is wide 
variability in the completion of the checklist. Lapses 
in care that would be noted by a properly conducted 

The Labor Epidural Time Out Checklist
by Joseph W. Myers, MD, and John Kwock, MD

See “Epidural Checklist,” Next PageExample of the labor epidural time out checklist.



APSF NEWSLETTER February 2015 PAGE 63

safety checklist are unacceptable, but do occur. Since 
reading each item aloud, correcting any deficiency, 
and then checking the box is critical to its effective-
ness, we have noted this on our LETO checklist form. 
Experts in human factors engineering recommend 
these structured communication processes along 
with continual revisions of the checklist content as 
most effective in assuring safety.5 They use the 
phrase “design trumps training” and believe that 
writing new policies or attempts at reeducating staff 
are weak responses to adverse events.6

We believe that combined with improvements in 
the mechanics of checklist completion, development 
of positive attitudes can be a powerful prevention to 
the silence that condones improper performance or 
complete disregard for a safety checklist. Ultimately, 
the key to success is a culture of safety that encour-
ages and empowers all members to speak up for the 
safety of the patient.

“Epidural Checklist,” From Preceding Page

Bringing the Checklists for Safety to Labor Epidurals

Highlighted Patient Safety Abstracts at the American 
Society of Anesthesiologists 2014 Annual Meeting

by Steven Greenberg, MD

Numerous abstracts were presented at the 
2014 American Society of Anesthesiologists 
Annual Meeting in New Orleans, LA.  Because of 
space limitations, we could only highlight a few 
of the numerous safety abstracts presented.  We 
encourage readers to visit the ASA abstract web-
site at http://www.asaabstracts.com/.

Comparative Safety of Anesthetic Type for 
Hip Fracture Surgery in Adults (A3011)

(Based on subsequently published retrospective  
cohort study with same title).BMJ. 2014;348:g4022. 

Patorno E, Neuman MD, Schneeweiss S,  
Mogun H, Bateman BT.

Few interventions have been directly related 
to reducing mortality among patients with hip 
fracture. Patorno et al. conducted a retrospective 
cohort study to evaluate the risk for postoperative 
mortality comparing hip fracture patients treated 
with regional, general, and combined regional/
general anesthesia using the Premier Perspective 
Comparative Database. Over 73,000 patients with 

hip fracture undergoing surgical repair over a 
4-year period were included.  After adjusting for 
over 60 covariates, the authors found no statisti-
cally significant difference in mortality risk associ-
ated with the use of either regional (risk ratio [RR] 
= 0.93, 95% confidence interval (CI) 0.78 to 1.11) or 
combined regional/general (RR 1.00, 95% CI 0.82 
to 1.22) compared to general anesthesia.  These 
findings suggest that the beneficial effect of 
regional anesthesia on short-term mortality is not 
nearly as robust as previously reported. 

Somatosensory Deficits from Steep 
Trendelenburg Position During 

Gynecologic Robotic Surgery (A5021)
David Glatt DO, Joseph Danto PhD, John DiCapua 

MD, Frank J Overdyk MSEE, MD

Robotic surgery in the steep Trendelenburg 
position (STP) may result in brachial plexopathy, 
lower extremity compartment syndrome and 
other neurologic sequelae.  Glatt et al. studied the 
effect of robotic surgery in the STP on the integrity 
of somatosensory evoked potentials (SSEP). Fif-

teen patients received a general anesthetic for 
their robotic assisted laparoscopic gynecologic 
procedure in STP (-25 to -30 degree from horizon-
tal). Ten patients demonstrated a clinically signifi-
cant loss of SSEP amplitude, and three patients 
developed latency changes, 20-45 minutes after 
STP.  Although patients did not report postopera-
tive symptoms or deficits with the SSEP changes 
seen in this small cohort, changes in SSEP of this 
magnitude in spine surgery can prompt changes 
in surgical technique, including modifying blood 
pressure, retraction, etc.  The authors note that an 
adequately powered study employing real time 
SSEP monitoring by a surgical neurophysiologist 
is forthcoming.

Dr. Greenberg is Clinical Associate Professor, 
Department of Anesthesiology/Critical Care Univer-
sity of Chicago, Pritzker School of Medicine and Direc-
tor of Critical Care Services, Evanston Hospital 
NorthShore University HealthSystem. Dr. Greenberg 
is also the Assistant Editor of the APSF Newsletter.
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• Opioid-Induced Ventilatory Impairment (OIVI): 
Time for a Change in the Monitoring Strategy for 
Postoperative PCA Patients (7 minutes)

• Perioperative Visual Loss (POVL): Risk Factors and 
Evolving Management Strategies (10 minutes)

• APSF Presents Simulated Informed Consent Sce-
narios for Patients at Risk for Perioperative Visual 
Loss Ischemic Optic Neuropathy (18 minutes)

APSF Announces Availability of Recently Released Educational DVDs
Visit the APSF website (www.apsf.org) to view the following DVDs and request a complimentary copy

Our 12-item LETO checklist has been well 
received by both nurses and anesthesiologists. While 
there is an ongoing desire to improve the checklist’s 
utility it should not blind us to the circumstances of 
our laboring patient. Labor can be anxiety-provoking, 
painful, and dangerous. Although safety is of utmost 
importance, the checklist can never be comprehen-
sive. Careful consideration is required to balance the 
number of items on the checklist with the time needed 
for its completion. This, combined with regular revi-
sions will play an important role in the utility, accep-
tance, and support of this safety initiative. 
Joseph W. Myers, MD, is an Associate Professor of 
Anesthesiology at MedStar Georgetown University 
Hospital in Washington, DC. John Kwock, MD, is a CA3 
Anesthesiology Resident at MedStar Georgetown 
University Hospital in Washington, DC.

Disclosure: There are no financial gains associ-
ated with the writing or content of this article.
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