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PREFACE

“Good decisions come from experience, and experience comes from bad
decisions.”

—Mark Twain

All medical providers are awash in information with more and more being published
each week. The relevant publications are well summarized in a multitude of anesthesia
textbooks to define the science of medicine. But what about the art of medicine? One
could memorize Miller’s Anesthesia without having any idea how to plan or execute an
anesthetic. While checklists guide the response to an emergency, experience guides the
seasoned practitioner away from that emergency. This book guides the reader through
means to identify potential problems, develop plans to avoid those problems, and to
treat those problems to minimize their impact on the patient’s recovery.

Many texts have been published that describe errors by extrapolating scientific
studies and adding expert opinion. Those texts often neglect to spell out a plan. The
Avoiding Common Errors series provides plans for avoiding and treating situations and
communicates those plans in an informal and often humorous manner. As Mark Twain is
quoted above, there is a lot to be learned from bad decisions. However, there is no
reason to make all those bad decisions yourself! Reading about the risks and pitfalls of
various strategies is a good way to avoid complications.

The first edition of this book reviewed 215 situations in which common errors might
occur as an effort to convey highlights from the published literature and expert opinions
based upon the experiences of over 300 authors. It was very popular here in the United
States and was also published in six foreign language editions. This second edition
describes the cause, diagnosis, and treatment of a total of 305 situations. The text
reflects on the conversations that occur between a seasoned attending anesthesiologist
and a trainee before a case. Like those conversations, most chapters can be reviewed in
10 minutes or less. The situations can be used to spur conversations with trainees as
well. Although some of these situations are infrequent, they are very relevant when they
do present. Each patient is rightfully only concerned with their own situation and most
patients fully expect to awaken perfectly well after their procedure, regardless of their
preoperative status or the complexity of the procedure. Hospital administrators tend to
agree with them. This text provides strategies to optimize the risks and benefits of
anesthesia for your patients ... and keep you off the podium at the Morbidity and



Mortality conference, and maybe even out of the courtroom.

In reviewing, revising, and developing new content, we once again owe a
tremendous debt to our contributing authors and section editors. Everybody who
contributed to the book enthusiastically gave us their interest, time, and expertise. We
literally could not have put Avoiding Common Anesthesia Errors, Second Edition
together without them. Our section editors were just astounding in their dedication to the
project and we are grateful for their patience and commitment.

We would also like to give additional special mention to several individuals. These
are the individuals who took topics and subjects on a moment’s notice and developed
them with expertise, commitment, and good humor. First and foremost, we thank
Raymond G. Graber, MD for joining us as Associate Editor-at-Large while the
manuscript was “in preparation” and researching, reviewing, and writing up a number
of important topics, with the quickest possible turnaround. We also thank Brandon
Togioka, MD, Juraj Sprung, MD PhD, Toby Weingarten, MD, Erica Wittwer, MD PhD,
Edwin G. Avery IV, MD, and the perioperative nursing staff at the University of
Pittsburgh Medical Center for being terrific “go-to” people whenever we were stalled
on a topic.

We would also like to note the students and medical and legal professionals who
took time away from their own educational programs, specialties, and busy clinical
practices to contribute to ours with their ideas and expertise: Melissa R. George, DO,
Matthew DeCaro, MD, F. Jacob Seagull, PhD, Albert Liao, LAc, Kristin King Liao,
LAc, Scott Mist, PhD MAcOM LAc, Maria Lanzi, MS MPH ANP-BC COHN-s CTH,
Sarah Foster-Chang, DNP APRN-BC COHN-s, Benjamin Conner, MSc MD/PhD3,
Elizabeth Herzog, MD, Laura A. Donegan, MD, Carol F. Bodenheimer, MD, Daniel L.
Glennon, JD MA, Renee A. Metal Esquire, Sara Lyons, MSN RN CNOR, Charles H.
Sandson, BS IME’21, Lisa L. Sandson BArch’24, and Neil B. Sandson, MD. And
thanks again as ever to the great Theresa Hanson at the Mayo Clinic!

This book has its own dedicated section pertaining to perioperative drug--drug
interactions (DDIs), naturally. In putting this material together, we once again reviewed
just about every published paper of Evan Kharasch, MD PhD. And so we thank him, as
before, for his pioneering research in the field of DDIs and the cytochrome P450
enzyme system—it continues to motivate and inform our educational efforts in this
important and relevant area of clinical perioperative practice.

We extend our gratitude to a number of senior physicians for their unique
contributions: John L. Cameron, MD at Johns Hopkins for renewing his permission for
us to quote him, Robert Gaiser, MD at the University of Kentucky for writing our
foreword, David Zvara, MD FAHA for writing our concluding chapter, Peter Biro, MD
for helping us with his unique expertise, Randal O. Dull, MD PhD for developing



content on the cytochrome P450 enzymes that we refer to constantly, Lorrie A. Lee, MD
and Karen Domino, MD MPH for their expertise on the Anesthesia Closed Claims
Project, Amr Abouleish, MD and Norman A. Cohen, MD for their contributions to the
always important subject of professional practice, Poune Saberi, MD MPH for
introducing us to our Occupational Health clinicians and authors, Jeffrey A. Grass, MD
for reviewing chapters, and surgeons Mark K. Wax, MD FACS, Michael J. Moritz, MD
FACS, Keith A. Chadwick, MD, Soon Park, MD, and Steven J. Busuttil, MD for their
collective clinical expertise. We also extend our heartfelt thanks to John Kelly, MD,
Chief of Staff of the Corporal Michael J. Crescenz Philadelphia VA Medical Center, for
his commitment to the project and sponsorship of the time required to complete it.

The editorial and development staff at Lippincott Williams & Wilkins Wolters
Kluwer Health was once again great to work with and we must especially recognize
David Murphy for his expertise, dedication, and patience. Dave was tops, by us, all the
way through the project. We also send our gratitutde and compliments to Anamika Singh
for her painstaking work in putting the book together and building the manuscript for us.
This was a large and long project, with hundreds of contributors and thousands of
chapter drafts, but we got it done with the steadfast support of the LWWWK Health
folks who walked patiently beside us every step of the way.

And to close, we must once again acknowledge our authors and editors—this time
for their outstanding generosity. Incredibly, every person who contributed to this book
once again concurred that all royalties from this project remain pledged in perpetuity to
the Foundation for Anesthesia Education and Research. We are humbled and honored to
be associated with this wonderful group of dedicated and caring providers!

Catherine Marcucci, MD
Brian T. Gierl, MD
Jeffrey R. Kirsch, MD



FOREWORD

It was Einstein who said, “Anyone who has never made a mistake has never tried
anything new.” Any person, regardless of their level of experience, is at risk for error if
approaching something new. No one wants to make a mistake and we do everything in
our power to avoid it. As physicians, we are more in tune to mistake prevention because
of the consequences of our mistakes. Any error may have a significant impact on the
patient or their well-being. The best means to prevent an error is to practice the motto
from the Boy Scouts, “Be prepared.” We become prepared by educating ourselves and
by ensuring that all necessary equipment and personnel are available.

What is the best means to educate ourselves? This book, Avoiding Common
Anesthesia Errors, is a step in the right direction. With the information readily available
and referenced, the book provides the knowledge to prevent common mistakes in
anesthesiology. It is intended for the students in anesthesia, both medical students and
residents. It allows them to enter a new situation informed and prepared. However, it
would be a disservice to state that the book is only for the novice. As I advance in my
years, some things which were previously old are now new as I am asked to perform an
anesthetic or a technique that I haven’t done in several years. Furthermore, as the
specialty advances, previously learned information and techniques no longer apply and
new information must be learned. The book encompasses the entire range of patients
from the pediatric to the geriatric, addressing the skills such as airway management,
invasive monitoring, and regional anesthesia to name a few. This book is clearly one
that should be readily available to both the trainee who is in the midst of medical school
or residency and the expert who discovers their area of expertise is too narrow for the
current practice in Anesthesiology. To err is human, to own and to read this book,
sublime.

Robert Gaiser, MD

Professor and Chair
Department of Anesthesiology
College of Medicine
University of Kentucky
Lexington, Kentucky



ACKNOWLEDGMENTS

The editors would like to acknowledge the following authors who contributed
chapters for the previous edition for providing a strong foundation for us to
build on as we developed the content for this new second edition:

Shushma Aggarwal, MD
Elizabeth E. Costello, MD
Grant T. Cravens, MD
Marisa H. Ferrera, MD
Alan C. Finley, MD
Bryan J. Fritz, MD
J. Todd Hobelmann, MD
Ying Wei Lum, MD



CONTRIBUTORS

Kenneth R. Abbey, MD JD

Clinical Associate Professor

Portland VA Health Care System

Department of Anesthesiology and Perioperative Medicine
Oregon Health & Science University

Portland, Oregon

Amr E. Abouleish, MD MBA
Professor

Department of Anesthesiology
University of Texas Medical Branch
Galveston, Texas

Immaculeta Achilike, MD MPH

Resident

Department of Anesthesiology and Perioperative Medicine
Oregon Health & Science University

Portland, Oregon

Kareem Aggour, MD

Instructor/Fellow

Department of Anesthesiology and Perioperative Medicine
Oregon Health & Science University

Portland, Oregon

Rashad Albeiruti, MD
Anesthesia Practice Consultant
Clinical Assistant Professor
College of Human Medicine
Michigan State University
Grand Rapids, Michigan

Navid Alem, MD

Associate Clinical Professor

Department of Anesthesiology and Perioperative Care
UC Irvine School of Medicine

Irvine, California

Jafer Ali, MD

Department of Anesthesiology & Pain Management
Anesthesiology Institute

Cleveland Clinic

Cleveland, Ohio

O. Layton Alldredge Jr, MD MS



Resident

Department of Anesthesiology and Perioperative Medicine
Oregon Health & Science University

Portland, Oregon

Staci Allen, DO

Chief Resident

Department of Anesthesiology and Perioperative Medicine
University Hospitals Cleveland Medical Center

Case Western Reserve University School of Medicine
Cleveland, Ohio

Michael D. Altose, MD PhD

Section Head, Neurosurgical Anesthesiology

Department of Anesthesiology and Perioperative Medicine
University Hospitals Cleveland Medical Center

Case Western Reserve University School of Medicine
Cleveland, Ohio

Levana Amrock, MD

Resident Physician

Department of Anesthesiology and Perioperative Medicine
Oregon Health & Science University

Portland, Oregon

Douglas W. Anderson, DMD (Retired)

Clinical Assistant Professor

Department of Anesthesiology and Perioperative Medicine
Oregon Health & Science University

Portland, Oregon

Paul C. Anderson, MD
Department of Anesthesiology
Jefferson Hospital

Jefferson Hills, Pennsylvania

Ryan Anderson, MD PhD

Assistant Professor

Department of Anesthesiology and Perioperative Medicine
Oregon Health & Science University

Portland, Oregon

Chidi Ani, MD

Assistant Professor

Department of Anesthesiology and Perioperative Medicine
Oregon Health & Science University

Portland, Oregon

Fiyinfoluwa Ani, MD MBA

Resident

Department of Anesthesiology and Perioperative Care
University of California, Irvine

Orange, California



Martin Anixter, MD
Pittsburgh, Pennsylvania

Benjamin L. Antonio, DO MBA
American Anesthesiology of NC
Department of Anesthesia and Critical Care
UNC REX Healthcare

Raleigh, North Carolina

Gregory Applegate, DO

Assistant Professor

Department of Anesthesiology and Perioperative Medicine
University Hospitals Cleveland Medical Center

Case Western Reserve University School of Medicine
Cleveland, Ohio

Faisal D. Arain, MBBS MD

Assistant Professor

Division of Cardiothoracic Anesthesiology

Department of Anesthesiology and Perioperative Medicine
University Hospitals Cleveland Medical Center

Case Western Reserve University School of Medicine
Cleveland, Ohio

Daniel I. Asher, MD

Assistant Professor

Department of Anesthesiology and Perioperative Medicine
University Hospitals Cleveland Medical Center

Case Western Reserve University School of Medicine
Cleveland, Ohio

Edwin G. Avery IV, MD

Professor of Anesthesiology

Division of Cardiothoracic Anesthesiology

Department of Anesthesiology and Perioperative Medicine
University Hospitals Cleveland Medical Center

Case Western Reserve University School of Medicine
Cleveland, Ohio

Michael S. Axley, MS MD
Anesthesiologist

Oregon Anesthesiology Group
Portland, Oregon

Michael Aziz, MD

Professor

Department of Anesthesiology and Perioperative Medicine
Oregon Health & Science University

Portland, Oregon

Ann Bailey, MD FAAP
Professor of Pediatrics and Anesthesiology
The University of North Carolina



Chapel Hill, North Carolina

Emily J. Baird, MD PhD

Associate Professor

Department of Anesthesiology and Perioperative Medicine
Oregon Health & Science University

Portland, Oregon

David Barbara, MD

Associate Professor of Anesthesiology

Department of Anesthesiology and Perioperative Medicine
Mayo Clinic

Aurora BayCare Medical Clinic

Green Bay, Wisconsin

Natalie R. Barnett, MD
Assistant Professor

Department of Anesthesiology
Cohen Children’s Medical Center
New Hyde Park, New York

Rodger E. Barnette, MD FCCM
Consultant Anesthesiologist and Intensivist
AIC Kijabe Hospital

Kijabe, Kenya

Professor Emeritus

Department of Anesthesiology

Lewis Katz School of Medicine

Temple University

Philadelphia, Pennsylvania

Michael Barts, CRNA APRN BS Anesthesiology
Staff Anesthetist

Department of Anesthesiology Services

Lovelace Hospital System

Albuquerque, New Mexico

Mark J. Baskerville, MD JD MBA MA

Associate Professor

Department of Anesthesiology and Perioperative Medicine
Oregon Health & Science University

Portland, Oregon

Pavan K. Battu, MBBS DAFRCA
Consultant in Anaesthesia

Department of Anaesthesia and Intensive Care
University Hospitals Birmingham (QEH)
Birmingham, United Kingdom

Katharina Beckmann, MD
Associate Professor
Department of Anesthesia
University of Illinois at Chicago



Chicago, Illinois

Bruce Ben-David, MD

Clinical Professor of Anesthesiology

Department of Anesthesiology and Perioperative Medicine
University of Pittsburgh Medical Center

Pittsburgh, Pennsylvania

Charles Jeremy Bengson, MD

Resident

Department of Anesthesiology and Perioperative Medicine
Oregon Health & Science University

Portland, Oregon

Abiona Berkeley, MD JD
Associate Professor
Department of Anesthesiology
Lewis Katz School of Medicine
Temple University
Philadelphia, Pennsylvania

Peter Biro, MD DESA
Professor and Senior Consultant
Institute of Anesthesiology
University Hospital Zurich
Zurich, Switzerland

Kimberly Blasius, MD

Director of Education

Scope Anesthesia of North Carolina
Charlotte, North Carolina

Carol Bodenheimer, MD

Assistant Professor

H. Ben Taub Department of Physical Medicine and Rehabilitation
Baylor College of Medicine

Staff Physician

Spinal Cord Injury Care Line

Michael E. DeBakey VA Medical Center

Houston, Texas

Michael L. Boisen, MD

Assistant Professor

Department of Anesthesiology and Perioperative Medicine
University of Pittsburgh Medical Center

Pittsburgh, Pennsylvania

Katarina Bojani¢, MD PhD

Staff Neonatologist

Division of Neonatology

Department of Obstetrics and Gynecology
University Hospital Merkur

Zagreb, Croatia



Ryan J. Bortolon, MD
Anesthesiologist

South Valley Anesthesia PA
Plymouth, Minnesota

Richard Botney, MD

Assistant Professor

Attending Anesthesiologist

Department of Anesthesiology and Perioperative Medicine
Oregon Health & Science University

Portland, Oregon

Kristin Bowden, CRNADNAP MBA

Assistant Professor

Department of Anesthesiology and Perioperative Medicine
Oregon Health & Science University

Portland, Oregon

Ansgar M. Brambrink, MD PhD

E.M. Papper Professor and Chair

Department of Anesthesiology

Columbia University/NewY ork-Presbyterian Hospital
New York, New York

Daniel R. Brown, MD PhD FCCM
Director, Multidisciplinary Critical Care Practice
Professor of Anesthesiology

Mayo Clinic

Rochester, Minnesota

John T. Bryant IV, MD
Chief of Anesthesia
Mission Hospital
Asheville, North Carolina

Abram H. Burgher, MD

Chief Medical Officer

The Pain Center of Arizona

Associate Professor

Department of Anesthesiology and Perioperative Medicine
Mayo Clinic College of Medicine

Scottsdale, Arizona

David A. Burns, MD

Anesthesiologist

Department of Anesthesiology
Providence Sacred Heart Medical Center
Spokane, Washington

Marion Bussay, MD
Anesthesiology Resident
Department of Anesthesiology
University of Illinois at Chicago



Chicago, Illinois

Steven J. Busuttil, MD

Surgeon

Vascular Surgery

Geisinger CMC Vascular and Endovascular Surgery
Geisinger Surgery Institute

Scranton, Pennsylvania

Matthew W. Caldwell, MD

Assistant Professor

Department of Anesthesia and Perioperative Medicine
University of Pittsburgh Medical Center

Pittsburgh, Pennsylvania

Maxime Cannesson, MD PhD

Professor and Vice Chair

Department of Anesthesiology and Perioperative Medicine
University of California, Los Angeles

Los Angeles, California

Michael Carrigan, MD

Resident

Department of Anesthesiology and Perioperative Medicine
Oregon Health & Science University

Portland, Oregon

Philip Carullo, MD

Pediatric Anesthesiology Fellow

Department of Anesthesiology and Perioperative Medicine
University of Pittsburgh Medical Center

Pittsburgh, Pennsylvania

Keith A Chadwick, MD

Sean Parker Fellow in Laryngology and Instructor

The Sean Parker Institute for the Voice

Department of Otolaryngology—Head and Neck Surgery

Weill Cornell Medical College/New Y ork-Presbyterian Hospital
New York, New York

Walter Chang, MD
Assistant Clinical Professor
Department of Anesthesiology
City of Hope Medical Center
Duarte, California

Benjarat Changyaleket, MD
Assistant Professor

Department of Anesthesiology
University of Illinois at Chicago
Chicago, Illinois

Elliza M. Chen, MD



Assistant Professor

Department of Anesthesiology and Perioperative Medicine
Oregon Health & Science University

Portland, Oregon

Grace Chen, MD

Assistant Professor

Director of Adult Pain Service

Director of Pain Management Fellowship
Anesthesiology and Perioperative Medicine
Oregon Health & Science University
Portland, Oregon

Zheyan (Jenny) Chen, MD

Assistant Professor

Department of Anesthesiology and Perioperative Medicine
Oregon Health & Science University

Portland, Oregon

Alan Cheng, MD

Associate Professor of Medicine (part time)
Section of Cardiac Electrophysiology

Johns Hopkins University School of Medicine
Baltimore, Maryland

Vice President

Clinical Research, Medtronic, Inc.

Mounds View, Minnesota

Katya H. Chiong, MD FASA

Assistant Professor

Department of Anesthesiology and Perioperative Medicine
University Hospitals Cleveland Medical Center

Case Western Reserve University School of Medicine
Cleveland, Ohio

Kathleen Cho, MD

Chief

Department of Anesthesiology and Perioperative Medicine
University Hospitals Ahuja Medical Center

Beachwood, Ohio

Rose Christopherson, MD PhD (Retired)
Anesthesiologist

Department of Anesthesiology

Portland VA Medical Center

Portland, Oregon

Linda Chung, MD
Pediatric Anesthesiologist
Good Samaritan Hospital
San Jose, California

Theodore J. Cios, MD MPH



Assistant Professor

Division of Cardiothoracic and Vascular Anesthesiology
Department of Anesthesiology and Perioperative Medicine
Penn State Health Milton S. Hershey Medical Center
Pennsylvania State University College of Medicine
Hershey, Pennsylvania

Norman A Cohen, MD

Professor

Department of Anesthesiology and Perioperative Medicine
Oregon Health & Science University

Portland, Oregon

Thomas B. Comfere, MD
Assistant Professor of Anesthesiology
Mayo Clinic College of Medicine
Rochester, Minnesota

Benjamin C. Conner, MSc MD/PhD3
Student

College of Medicine

University of Arizona—Phoenix

Phoenix, Arizona

Nicole Conrad, MD

Staff Anesthesiologist

Legacy Emanuel Medical Center
Portland, Oregon

Etienne J. Couture, MD FRCPC

Fellow in Adult Cardiothoracic Anesthesiology

Department of Anesthesia, Critical Care and Pain Medicine
Massachusetts General Hospital

Boston, Massachusetts

Vincent S. Cowell, MD FAACD
Professor

Vice Chair, Anesthesia Clinical Affairs
Department of Anesthesiology

Lewis Katz School of Medicine
Temple University

Philadelphia, Pennsylvania

Daniela Damian, MD

Clinical Assistant Professor
Department of Anesthesiology
Children’s Hospital of Pittsburgh
Pittsburgh, Pennsylvania

Chad T. Dean, MD

Chief Resident

Department of Anesthesiology and Perioperative Medicine
University Hospitals Cleveland Medical Center



Case Western Reserve University School of Medicine
Cleveland, Ohio

Diana S. DeAndrade, MD

Department of Anesthesiology and Perioperative Medicine
University of Pittsburgh Medical Center

Pittsburgh, Pennsylvania

Matthew DeCaro, MD

Director of Cardiovascular Intensive Care
Associate Professor of Medicine

Thomas Jefferson University
Philadelphia, Pennsylvania

Jennifer A DeCou, MD
Associate Professor
Department of Anesthesiology
University of Utah

Salt Lake City, Utah

J. Mauricio Del Rio, MD
Assistant Professor

Division of Cardiothoracic Anesthesia
Department of Anesthesiology

Duke University

Durham, North Carolina

James DeMeester, MD
Director of Cardiac Anesthesia
St. Joseph Mercy Hospital
Ann Arbor, Michigan

Daniel Diaczok, DO

Resident/Fellow

Department of Anesthesiology and Perioperative Medicine
University Hospitals Cleveland Medical Center

Case Western Reserve University School of Medicine
Cleveland, Ohio

Brandon Dial, MD
Chairman

Department of Anesthesia
Utah Valley Hospital
Provo, Utah

Heath Diel, MD

Director, Cardiac Anesthesiology
Benefis Health System

Great Falls, Montana

Jeffrey D. Dillon, MD
Associate Chief of Anesthesia
Salt Lake City VA Medical Center



Clinical Assistant Professor of Anesthesiology
University of Utah School of Medicine
Salt Lake City, Utah

Sarah Elizabeth Dodd, MD

Assistant Professor

Department of Anesthesiology and Perioperative Medicine
Mayo Clinic

Rochester, Minnesota

Karen B. Domino, MD MPH

Professor and Vice Chair for Clinical Research
Department of Anesthesiology and Pain Medicine
University of Washington

Seattle, Washington

Laura A Donegan, MD FACP

Internist

Department of Medicine

University of Maryland St. Joseph Medical Center
Towson, Maryland

Randal O. Dull, MD PhD

Professor and Chair

Department of Anesthesiology

University of Arizona COM, Banner-University Medical Center
Tucson, Arizona

Muhammad Durrani, MD
Chief

Department of Anesthesia
Inspira Medical Center
Vineland, New Jersey

Jamey E. Eklund, MD

Associate Professor of Clinical Anesthesiology and Pediatric Anesthesiology
Department of Anesthesiology

UI Health

Chicago, Illinois

Anila B. Elliott, MD
Assistant Professor
Department of Anesthesiology
University of Michigan

Ann Arbor, Michigan

Margaret K. Menzel Ellis, MD

Critical Care Anesthesiologist

VA Portland Healthcare Center

Assistant Professor of Anesthesiology

Department of Anesthesiology and Perioperative Medicine
Oregon Health & Science University

Portland, Oregon



Hooman Rastegar Fassaei, MD
Pain Medicine Specialist

PIH Health

Whittier, California

Byron Fergerson, MD

Clinical Professor

Department of Anesthesiology
University of California, San Diego
San Diego, California

Ryan J. Fink, MD

Assistant Professor

Department of Anesthesiology and Perioperative Medicine
Oregon Health & Science University

Portland, Oregon

Michael G. Fitzsimons, MD

Director

Division of Cardiac Anesthesia

Department of Anesthesiology, Critical Care and Pain Medicine
Harvard Medical School

Massachusetts General Hospital

Boston, Massachusetts

Antolin S. Flores, MD
Assistant Professor
Department of Anesthesiology
The Ohio State University
Columbus, Ohio

Patrick J. Forte, MD

Associate Professor

Department of Anesthesiology and Perioperative Medicine
University of Pittsburgh Medical Center

Pittsburgh, Pennsylvania

Sarah Foster-Chang, DNP ANP-BC COHN-S

Nurse Practitioner

Environmental and Occupational Health

Corporal Michael J. Crescenz Veterans Affairs Medical Center
Philadelphia, Pennsylvania

Alexander Y. Fu, MD

Resident

Department of Anesthesiology and Perioperative Medicine
Oregon Health & Science University

Portland, Oregon

Robert Gaiser, MD
Professor and Chair
Department of Anesthesiology
College of Medicine



University of Kentucky
Lexington, Kentucky

Theresa A. Gelzinis, MD

Associate Professor

Department of Anesthesiology and Perioperative Medicine
University of Pittsburgh Medical Center

Pittsburgh, Pennsylvania

Melissa R. George, DO

Interim Chair and Associate Professor

Department of Pathology

Penn State Health Milton S. Hershey Medical Center
Pennsylvania State University College of Medicine
Hershey, Pennsylvania

Stacey L. Gibbons, MD
Assistant Professor

Department of Anesthesiology
University of Texas Medical Branch
Galveston, Texas

Brian T. Gierl, MD

Section Chief of Neuroanesthesiology

Director, Neuroanesthesia and Supportive Care, UPMC Presbyterian
Director, Neuroanesthesiology Fellowship Program

University of Pittsburgh Medical Center

Pittsburgh, Pennsylvania

J. Saxon Gilbert, MD
Anesthesiologist
McKenzie Surgery Center
Eugene, Oregon

Stephen J. Gleich, MD

Assistant Professor of Anesthesiology and Pediatrics
Department of Anesthesiology and Perioperative Medicine
Mayo Clinic

Rochester, Minnesota

Daniel L. Glennon, JD MA
The Glennon Firm
Philadelphia, Pennsylvania

Jeffrey A Gold, MD

Professor of Medicine

Division of Pulmonary and Critical Care Medicine
Oregon Health & Science University

Portland, Oregon

Raymond G. Graber, MD
Associate Professor
Department of Anesthesiology and Perioperative Medicine



University Hospitals Cleveland Medical Center
Case Western Reserve University School of Medicine
Cleveland, Ohio

Heike Gries, MD PhD

Associate Professor Pediatric Anesthesiology
Department of Anesthesiology and Perioperative Medicine
Oregon Health & Science University

Portland, Oregon

Matthew Griffee, MD

Associate Professor

Department of Anesthesiology
University of Utah School of Medicine
Salt Lake City, Utah

Andrew M. Gross, MD

Director of Interventional Pain Management
Orthopedic Center of Florida

Assistant Professor of Medicine

Florida State University

Fort Myers and Bonita Springs, Florida

Dmitri Guvakov, MD

Associate Professor

Division of Cardiac Anesthesia

Department of Anesthesiology and Perioperative Medicine
Penn State Health Milton S. Hershey Medical Center
Pennsylvania State University College of Medicine
Hershey, Pennsylvania

Patrick J. Hackett, MD
Anesthesiologist

Department of Anesthesiology
Maine Medical Center
Portland, Maine

Rebecca Hall, MD

Assistant Professor

Department of Anesthesiology and Perioperative Medicine
Oregon Health & Science University

Portland, Oregon

Karen Hand, MB BS FRCA

Assistant Professor

Department of Anesthesia and Perioperative Medicine
Oregon Health & Science University

Portland, Oregon

Izumi Harukuni, MD

Assistant Professor

Department of Anesthesiology and Perioperative Medicine
Oregon Health & Science University



Portland, Oregon

Sprague W. Hazard Ill, MD

Assistant Professor of Anesthesia, Critical Care and Neurosurgery
Division Director of Neuroanesthesia

Department of Anesthesiology and Perioperative Medicine

Penn State Health Milton S. Hershey Medical Center
Pennsylvania State University College of Medicine

Hershey, Pennsylvania

R. Scott Herd, MD

Pediatric Anesthesiologist
Anesthesia Associates of Boise
Boise, Idaho

Raquel G. Hernandez, DO

Assistant Professor

Department of Anesthesiology and Perioperative Medicine
Oregon Health & Science University

Portland, Oregon

Elizabeth Herzog, MD
University of Maryland School of Medicine
Baltimore, Maryland

James S. Hicks, MD MMM

Professor

Department of Anesthesiology and Perioperative Medicine
Oregon Health & Science University

Portland, Oregon

Ibtesam Hilmi, MBChB FRCA

Professor of Anesthesiology

Professor

Clinical and Translational Science Institute

Department of Anesthesiology and Perioperative Medicine
University of Pittsburgh Medical Center

Pittsburgh, Pennsylvania

Michael Hogan, MD

Clinical Associate Professor

Facility Site Chief

Department of Anesthesiology and Pain Medicine
University of Alberta Hospital

Alberta, Canada

Harriet W. Hopf, MD
Professor

Department of Anesthesiology
University of Utah

Salt Lake City, Utah

Christopher Howson, MD



Anesthesiologist and Pain Medicine Specialist
Pain and Rehabilitation Medicine

BayCare Clinic

Green Bay, Wisconsin

Michael P. Hutchens, MD MA

Associate Professor

Department of Anesthesiology and Perioperative Medicine
Oregon Health & Science University

Critical Care Anesthesiologist and Research Scientist
Operative Care Division

Portland VA Medical Center

Portland, Oregon

James W. Ibinson, MD PhD

Assistant Professor

Department of Anesthesiology and Perioperative Medicine
Clinical and Translational Science Institute

University of Pittsburgh School of Medicine

Pittsburgh, Pennsylvania

Ryan Ivie, MD

Assistant Professor

Department of Anesthesiology and Perioperative Medicine
Oregon Health & Science University

Portland, Oregon

Serge Jabbour, MD FACP FACE

Professor of Medicine

Director

Division of Endocrinology, Diabetes and Metabolic Diseases
Sidney Kimmel Medical College

Thomas Jefferson University

Philadelphia, Pennsylvania

Maggie A Jeffries, MD
Anesthesiologist

Avanti Anesthesia
Houston, Texas

Andrea M. Johnson, DO

Assistant Professor

Department of Anesthesiology and Perioperative Medicine
Oregon Health & Science University

Portland, Oregon

Brian K. Johnson, MD MEd

Program Director, Anesthesiology Residency

Assistant Professor

Department of Anesthesiology and Perioperative Medicine
University Hospitals Cleveland Medical Center

Case Western Reserve University School of Medicine



Cleveland, Ohio

Jordan B. Johnson, MD

Resident

Department of Anesthesiology and Perioperative Medicine
Oregon Health & Science University

Portland, Oregon

Chauncey T. Jones, MD

Anesthesiology and Acute Pain Specialist
Anesthesiology and Acute Pain/Regional
Northwest Anesthesiology and Pain Services
Houston, Texas

William Scott Jones, MD

Clinical Assistant Professor

Department of Anesthesiology and Perioperative Medicine
UPMC Children’s Hospital of Pittsburgh

Pittsburgh, Pennsylvania

James Jonna, MD
Anesthesiologist

Carle Foundation Hospital
Urbana, Illinois

Zeev N. Kain, MD MBA

Chancellor’s Professor, Anesthesiology and Medicine
Executive Director

UC Irvine Center on Stress & Health Director

System Redesign and Value Based Healthcare

HPRI University of California at Irvine School of Medicine
Orange, California

Anne Elizabeth Kamarchik, MD
Clinical Assistant Professor

Department of Anesthesiology

UPMC Children’s Hospital of Pittsburgh
Pittsburgh, Pennsylvania

lhab Kamel, MD MEHP
Professor of Anesthesiology
Vice Chair for Education
Department of Anesthesiology
Lewis Katz School of Medicine
Temple University
Philadelphia, Pennsylvania

Joelle Karlik, MD

Assistant Professor in Anesthesiology and Pediatrics
Department of Anesthesiology

Emory University

Atlanta, Georgia



Elliott Karren, MD

Anesthesiology and Critical Care Medicine Specialist
McKay-Dee Hospital

Ogden, Utah

Paul Kempen, MD PhD
Staff Physician

Weirton Medical Center
Weirton, West Virginia

Angela Kendrick, MD (Retired)

Associate Professor

Department of Anesthesiology and Perioperative Medicine
Oregon Health & Science University

Portland, Oregon

David Y. Kim, MD
Team Health/NVA
Englewood Medical Center
Englewood, New Jersey

Jeffrey R. Kirsch, MD FASA

Professor

Associate Dean for Faculty Affairs

Senior Medical Director, Perioperative Services
Vice Chair, Faculty Development; Anesthesiology
Medical College of Wisconsin/Froedtert Hospital
Milwaukee, Wisconsin

John C. Klick, MD FCCP FASE FCCM

Associate Professor

Department of Anesthesiology and Perioperative Medicine
Penn State Health Milton S. Hershey Medical Center
Pennsylvania State University College of Medicine
Hershey, Pennsylvania

Joshua Knight, MD

Clinical Assistant Professor

Department of Anesthesiology and Perioperative Medicine
University of Pittsburgh Medical Center

Pittsburgh, Pennsylvania

Jeffrey L. Koh, MD MBA

Professor of Anesthesiology, Pediatrics, and Dentistry
Department of Anesthesiology and Perioperative Medicine
Oregon Health & Science University

Portland, Oregon

Lavinia Kolarczyk, MD
Associate Professor

Division Chief

Cardiothoracic Anesthesiology
Executive Director



Enhanced Recovery After Surgery
Department of Anesthesiology
University of North Carolina
Chapel Hill, North Carolina

Gerhardt Konig, MD
Assistant Professor of Anesthesiology and Bioengineering
University of Pittsburgh
Pittsburgh, Pennsylvania

Oran Kremen, MD

Attending Anesthesiologist

MedStar Medical Group Anesthesiology
MedStar Washington Hospital Center
Washington, DC

Admire Kuchena, MD

Fellow

Department of Anesthesiology and Perioperative Medicine
Oregon Health & Science University

Portland, Oregon

Matthew B. Kunkel, DO

Resident

Department of Anesthesiology and Perioperative Medicine
University Hospitals Cleveland Medical Center

Case Western Reserve University School of Medicine
Cleveland, Ohio

Alexander S. Kuo, MS MD

Assistant Professor

Harvard Medical School

Department of Anesthesia, Critical Care and Pain Medicine
Massachusetts General Hospital

Boston, Massachusetts

Robert W. Kyle, DO

Clinical Professor of Anesthesiology
Cardiothoracic Anesthesiology Section
Department of Anesthesiology

UNC School of Medicine

Chapel Hill, North Carolina

Kirk Lalwani, MD FRCAMCR

Professor of Anesthesiology and Pediatrics
Vice-Chair for Faculty Development
Director

Pediatric Anesthesiology Fellowship Program
Oregon Health & Science University
Portland, Oregon

Robert Scott Lang, MD
Assistant Professor of Anesthesiology



Assistant Professor of Pediatrics

Thomas Jefferson University

Philadelphia, Pennsylvania

Director, Pediatric Liver and Kidney Transplant Anesthesia
Nemours/Alfred I. duPont Hospital for Children
Wilmington, Delaware

Maria C. Lanzi, MS MPH ANP-BC COHN-S

Nurse Practitioner/Program Coordinator

Employee Occupational Health

Corporal Michael J. Crescenz Veterans Affairs Medical Center
Philadelphia, Pennsylvania

Dean Laochamroonvorapongse, MD MPH
Assistant Professor

Department of Anesthesiology and Perioperative Medicine
OHSU Doernbecher Children’s Hospital

Portland, Oregon

David Larsen, MD

Associate Professor

Department of Anesthesiology and Perioperative Medicine
Oregon Health & Science University

Portland, Oregon

Derek S. Lauter, MD
Cardiothoracic Anesthesiologist
Department of Anesthesiology
Christiana Care Health System
Newark, Delaware

Melinda M. Lawrence, MD

Associate Professor

Program Director, Pain Medicine Fellowship

Department of Anesthesiology and Perioperative Medicine
University Hospitals Cleveland Medical Center

Case Western Reserve University School of Medicine
Cleveland, Ohio

Christina Lee, MD
Anesthesiologist

Medical Anesthesia Consultants, Inc.
Walnut Creek, California

Christopher R. Lee, MD

Clinical Assistant Professor of Anesthesiology
Indiana University School of Medicine

West Lafayette, Indiana

Eugene Lee, MD

Assistant Professor

Department of Anesthesiology
Duke University School of Medicine



Durham, North Carolina

Lorri A Lee, MD
Anesthesiologist

Kadlec Regional Medical Center
Richland, Washington

TimLee, MD

Staff Anesthesiologist

Department of Anesthesiology and Perioperative Medicine
Kaiser Permanente - South Sacramento

Sacramento, California

Anne Lemak, DMD
Dentist and Dental Anesthesiologist
Murrysville, Pennsylvania

JayK. Levin, MD

Anesthesiologist

Valley Anesthesiology & Pain Consultants
An Envision Physician Services Provider
Phoenix, Arizona

Vincent Lew, MD

Assistant Professor

Department of Anesthesia

University of California, San Francisco
San Francisco, California

Albert Liao, LAc Dipl. NCCAOM
Acupuncturist

Liao Acupuncture Group

Towson, Maryland

Kristin King Liao, LAc Dipl. NCCAOM
Acupuncturist

Liao Acupuncture Group

Towson, Maryland

Grace Lim, MD MS

Assistant Professor

Chief of Obstetric Anesthesia

Department of Anesthesiology and Perioperative Medicine
University of Pittsburgh Medical Center

Pittsburgh, Pennsylvania

Erica P. Lin, MD

Associate Professor

Department of Anesthesiology

Cincinnati Children’s Hospital Medical Center
University of Cincinnati College of Medicine
Cincinnati, Ohio



Asa C. Lockhart, MD MBA
Principal

Golden Caduceus Consultants
Tyler, Texas

Cherie Long, MD
Anesthesiologist

Bend Anesthesiology Group
Bend, Oregon

Nathalie Lunden, MD

Assistant Professor

Department of Anesthesia and Perioperative Medicine
Oregon Health & Science University

Portland, Oregon

Sara Lyons, MSN RN CNOR
Senior Professional Staff Nurse
Operating Room

University of Pittsburgh Medical Center
Pittsburgh, Pennsylvania

Lisa MacBeth, MD

Assistant Professor

Department of Anesthesiology and Perioperative Medicine
University of Alabama in Birmingham

Birmingham, Alabama

Jeff E. Mandel, MD MS

Assistant Professor

Department of Anesthesiology and Critical Care
Hospital of the University of Pennsylvania
Philadelphia, Pennsylvania

Catherine Marcucci, MD

Senior Research Anesthesiologist

Corporal Michael J. Crescenz Veterans Affairs Medical Center
Philadelphia, Pennsylvania

Julie Marshall, MD
Associate Professor
Department of Anesthesiology
University of Missouri
Columbia, Missouri

Christine S. Martin, MD

Assistant Professor

Department of Anesthesia and Perioperative Medicine
Oregon Health & Science University

Portland, Oregon

David P. Martin, MD PhD
Professor of Anesthesiology



Mayo Clinic
Rochester, Minnesota

Leena Mathew, MD
Director, Pain Fellowship
Associate Professor
Department of Anesthesiology
Columbia University

New York, New York

Gregory Maves, MD

Clinical Assistant Professor
Anesthesiology & Pain Medicine
Nationwide Children’s Hospital
Columbus, Ohio

Dustin McGirr, DO

Anesthesia Resident

Department of Anesthesiology and Perioperative Medicine
Oregon Health & Science University

Portland, Oregon

Ryan McHugh, MD

Interventional Pain Management Specialist
Steward Medical Group

Steward Health Care Network

Port Arthur, Texas

Peggy P. McNaull, MD

Associate Professor

Departments of Anesthesiology and Pediatrics
University of North Carolina

Chapel, North Carolina

Naveen Mehra, MD
Associate Professor
Department of Anesthesiology
University of Texas

San Antonio, Texas

Vipin Mehta, MD FFARCSI

Assistant Professor

Department of Anesthesia, Critical Care and Pain Medicine
Harvard Medical School

Massachusetts General Hospital

Boston, Massachusetts

Vladyslav Melnyk, MD

Adult Cardiothoracic Anesthesiology Fellow

Department of Anesthesiology and Perioperative Medicine
University of Pittsburgh Medical Center

Pittsburgh, Pennsylvania



Li Meng, MD

Associate Professor

Department of Anesthesiology and Perioperative Medicine
University of Pittsburgh Medical Center

Pittsburgh, Pennsylvania

Pilar R. Mercado, MD
Associate Professor
Department of Anesthesiology
University of Illinois at Chicago
Chicago, Illinois

Matthias J. Merkel, MD PhD

Professor and Vice Chair

Department of Anesthesiology and Perioperative Medicine
Knight Cardiovascular Institute

Oregon Health & Science University

Portland, Oregon

Renee A Metal, Esquire
Attorney at Law

Rosen Louik & Perry, P.C.
Pittsburgh, Pennsylvania

David G. Metro, MD

Professor

Department of Anesthesiology and Perioperative Medicine
University of Pittsburgh School of Medicine

Pittsburgh, Pennsylvania

Carlyann Miller, DO

Fellow, Pediatric Anesthesia

Department of Anesthesiology and Perioperative Medicine
University Hospitals Cleveland Medical Center

Case Western Reserve University School of Medicine
Cleveland, Ohio

Scott D. Mist, PhD MAcOM LAc Dipl. NCCAOM
Associate Professor

Department of Anesthesiology and Perioperative Medicine
Oregon Health & Science University

Portland, Oregon

Brian Mitchell, MD

Assistant Professor

Department of Anesthesiology and Perioperative Medicine
Oregon Health & Science University

Staff Anesthesiologist

VA Portland Health Care System

Portland, Oregon

Wilhelmina Moen
Boston, Massachusetts



Hassan Mohamed, MD
Faculty of Medicine

Cairo University

Cairo, Egypt

Richard C. Month, MD FASA

Assistant Professor of Clinical Anesthesiology

Chief

Obstetrical Anesthesia

Department of Anesthesiology and Critical Care Medicine
Hospital of the University of Pennsylvania

Philadelphia, Pennsylvania

Laurel E. Moore, MD

Clinical Associate Professor

Departments of Anesthesiology and Neurosurgery
University of Michigan

Ann Arbor, Michigan

Colleen Moran, MD
Assistant Professor
Department of Anesthesiology
Duke University

Durham, North Carolina

Michael J. Moritz, MD FACS
Professor of Surgery

Morsani College of Medicine
University of South Florida
Tampa, Florida

Chief

Transplantation Services

Lehigh Valley Health Network
Vice Chairman for Operations
Department of Surgery

Lehigh Valley Health Network
Allentown, Pennsylvania
Medical Director

Gift of Life Donor Program
Principal Investigator

Transplant Pregnancy Registry International
Gift of Life Institute

Philadelphia, Pennsylvania

Jeff Mueller, MD FASA

Associate Dean for Hospital Practice
Assistant Professor of Anesthesiology
Mayo Clinic

Phoenix, Arizona

Yasuko Nagasaka, MD PhD
Chair and Director



Department of Anesthesia

St. Luke’s International Hospital
St. Luke’s International University
Tokyo, Japan

Andrew Neice, MD
Anesthesiologist

Oregon Anesthesiology Group
Portland, Oregon

Wayne T. Nicholson, MD PharmD

Consultant

Department of Anesthesiology and Perioperative Medicine
Assistant Professor of Anesthesiology and Pharmacology
Mayo Clinic College of Medicine

Rochester, Minnesota

Adam D. Niesen, MD

Assistant Professor

Department of Anesthesiology and Perioperative Medicine
Mayo Clinic

Rochester, Minnesota

L. Michele Noles, MD

Associate Professor

Department of Anesthesiology and Perioperative Medicine
Oregon Health & Science University

Portland, Oregon

Andrew Oken, MD

Staff Cardiac Anesthesiologist

Good Samaritan Regional Medical Center
Corvallis, Oregon

David A. Olsen, MD

Assistant Professor

Department of Anesthesiology and Perioperative Medicine
Mayo Clinic

Rochester, Minnesota

Emily Olsen, MD
Pediatric Anesthesiologist
Denali Anesthesia, P.C.
Anchorage, Alaska

Siang Ombaba, MD
Anesthesiologist

Hill Country Anesthesia
STAR Anesthesia, P.A.
San Antonio, Texas

Ayodele Omolola Oke, MD
Resident



Department of Anesthesiology and Perioperative Medicine
University Hospitals Cleveland Medical Center

Case Western Reserve University School of Medicine
Cleveland, Ohio

James C. Opton, MD
Staff Anesthesiologist
Salem Hospital

Salem, Oregon

Todd M. Oravitz, MD

Associate Professor

Department of Anesthesiology and Perioperative Medicine
University of Pittsburgh Medical Center

Chief, Hepatobiliary Transplant Anesthesia

VA Pittsburgh Healthcare System

Pittsburgh, Pennsylvania

Steven L. Orebaugh, MD
Professor

Department of Anesthesiology
University of Pittsburgh
Pittsburgh, Pennsylvania

Sarah Oswald, MD

Associate Professor

Division of Pediatric Anesthesia

Department of Anesthesiology

University of Illinois Hospital and Health Sciences System
Shriners Hospitals for Children—Chicago

Chicago, Illinois

Vincent Pagano, MD
Anesthesiologist

Kalamazoo Anesthesiology, PC
Kalamazoo, Michigan

Seth Palesch, MD
Partner

Bend Anesthesiology Group
Bend, Oregon

Shawn R. Palmeri, MD

Resident

Department of Anesthesiology
University of Pittsburgh Medical Center
Pittsburgh, Pennsylvania

Soon Park, MD
Cardiothoracic Surgeon
Rochester General Hospital
Rochester, New York



Anthony N. Passannante, MD
Professor and Executive Vice-Chair
UNC Anesthesiology

Chapel Hill, North Carolina

Ishan A Patel, MD

Resident

Department of Medicine

Oregon Health & Science University
Portland, Oregon

Sephalie Patel, MD

Associate Member

Department of Anesthesiology

Moffitt Cancer Center and Research Institute
Tampa, Florida

Elizabeth Pedigo, MD

Assistant Professor

Pediatric Anesthesiology

Department of Anesthesiology and Perioperative Medicine
Oregon Health & Science University

Portland, Oregon

Angela Pennell, MD

Vice President

Anesthesia Consultants of Western Colorado
St Mary’s Hospital

Grand Junction, Colorado

Jorge Alberto Pineda Jr, MD

Associate Professor

Department of Anesthesia and Perioperative Medicine
Oregon Health & Science University

Portland, Oregon

Raymond M. Planinsic, MD FASA

Professor of Anesthesiology and Perioperative Medicine
University of Pittsburgh School of Medicine

Chief of Transplantation Anesthesiology

University of Pittsburgh Medical Center

Pittsburgh, Pennsylvania

Emily Poynton, DO

Fellow, Critical Care Medicine

Department of Anesthesiology and Perioperative Medicine
University Hospitals Cleveland Medical Center

Case Western Reserve University School of Medicine
Cleveland, Ohio

Rene Przkora, MD PhD
Associate Professor

Chief, Pain Medicine



Division Program Director

Multidisciplinary Pain Medicine Fellowship

Assistant Program Director, Anesthesiology Residency
Department of Anesthesiology

College of Medicine University of Florida

Gainesville, Florida

Anne E. Ptaszynski, MD

Anesthesiologist and Pain Medicine Specialist
Pain Medicine

Kenosha Medical Center

Kenosha, Wisconsin

Juan N. Pulido, MD

Medical Director CVICU

Swedish Heart and Vascular Institute

Swedish Medical Center US Anesthesia Partners
Seattle, Washington

Jason Zhensheng Qu, MD

Cardiothoracic Anesthesiologist

Department of Anesthesia, Critical Care and Pain Medicine
Massachusetts General Hospital

Boston, Massachusetts

Misty A Radosevich, MD

Assistant Professor

Department of Anesthesiology, Perioperative Medicine and Critical Care
Mayo Clinic

Rochester, Minnesota

Eugene Raggi, MD

Resident

Department of Anesthesiology and Perioperative
Medicine

University of Pittsburgh Medical Center
Pittsburgh, Pennsylvania

Baskar Rajala, MBBS FRCA
Clinical Assistant Professor
Department of Anesthesiology
University of Michigan

Ann Arbor, Michigan

Selina Read, MD

Assistant Professor

Department of Anesthesiology and Perioperative Medicine
Penn State Health Milton S. Hershey Medical Center
Pennsylvania State University College of Medicine
Hershey, Pennsylvania

Eliot Ro, MD
Assistant Professor



Department of Anesthesia and Perioperative Medicine
University Hospitals Cleveland Medical Center

Case Western Reserve University School of Medicine
Cleveland, Ohio

S. Michael Roberts, DO

Assistant Professor

Department of Anesthesiology and Perioperative Medicine
Penn State Health Milton S. Hershey Medical Center
Pennsylvania State University College of Medicine
Hershey, Pennsylvania

Berklee Robins, MD MA

Associate Professor of Anesthesiology and Pediatrics
Department of Anesthesiology and Perioperative Medicine
Oregon Health & Science University

Portland, Oregon

Stephen T. Robinson, MD

Professor and Interim Chair

Department of Anesthesiology and Perioperative Medicine
Oregon Health & Science University

Portland, Oregon

Peter Rock, MD MBAFCCM

Martin Helrich Professor and Chair

Department of Anesthesiology

Professor of Anesthesiology, Medicine, and Surgery
University of Maryland School of Medicine
Baltimore, Maryland

Remigio A Roque, MD

Resident

Department of Anesthesiology and Perioperative Medicine
Oregon Health & Science University

Portland, Oregon

Dan Rosenkrans, MD ACTA& CCM
Fellow

Department of Anesthesiology

Duke University Hospital

Durham, North Carolina

Richard W. Rosenquist, MD
Chairman

Pain Management Department
Anesthesiology Institute
Cleveland Clinic

Cleveland, Ohio

Elizabeth Ross, MD
Clinical Assistant Professor
Department of Anesthesiology and Pediatrics



University of North Carolina Children’s Hospital
Chapel Hill, North Carolina

Leelach Rothschild, MD

Associate Professor of Clinical Anesthesiology

Division of Pediatric Anesthesia

Department of Anesthesiology

University of Illinois Hospital and Health Sciences System
Shriners Hospitals for Children—Chicago

Chicago, Illinois

James R. Rowbottom, MD
Professor of Anesthesiology
Anesthesiology Institute
Cleveland Clinic Foundation
Cleveland, Ohio

Kelly Ryan, MD

Congenital Cardiac Anesthesiologist
Nemours/Alfred I. duPont Hospital for Children
Wilmington, Delaware

Tetsuro Sakai, MD PhD MHA FASA

Professor

Department of Anesthesiology and Perioperative Medicine
University of Pittsburgh Medical Center

Pittsburgh, Pennsylvania

Ajay Sampat, MD

Assistant Clinical Professor
Department of Neurology
University of California, Davis
Sacramento, California

Charles H. Sandson

Student

Industrial and Management Engineering 21
Rensselaer Polytechnic Institute

Troy, New York

Neil B. Sandson, MD

Clinical Associate Professor

Department of Psychiatry

University of Maryland School of Medicine
Staff Psychiatrist

Director of Hospital-Based Services

VA Maryland Health Care System
Baltimore, Maryland

Shashank Saxena, MD

Clinical Assistant Professor

Department of Surgery/Anesthesia and Pain Medicine
Lake Erie College of Osteopathic Medicine



Erie, Pennsylvania

Rachel E. Schlesinger, MD

Assistant Professor

Department of Anesthesiology and Perioperative Medicine
University Hospitals Cleveland Medical Center

Case Western Reserve University School of Medicine
Staff Anesthesiologist

Louis Stokes Cleveland VA Medical Center

Cleveland, Ohio

Peter M. Schulman, MD

Associate Professor

Department of Anesthesiology and Perioperative Medicine
Oregon Health & Science University

Portland, Oregon

F. Jacob Seagull, PhD

Assistant Professor

Department of Learning Health Sciences
University of Michigan Medical School
Ann Arbor, Michigan

Katherine M. Seligman, MD

Assistant Professor

Department of Anesthesiology and Critical Care Medicine
University of New Mexico

Albuquerque, New Mexico

Surjya Sen, MD

Anesthesiologist and Pain Medicine Specialist
Hackensack Medical Center

Hackensack, New Jersey

Valerie Sera, DDS MD

Associate Professor

Department of Anesthesiology and Perioperative Medicine
Oregon Health & Science University

Portland, Oregon

Jarna R. Shah, MD

Resident Physician

Department of Anesthesiology

University of Illinois Hospital and Health Services
Chicago, Illinois

Kushal Shah, DO
Co-Chief

Department of Anesthesiology
Advocate Aurora Health Care
Milwaukee, Wisconsin

Amit Sharma, MD



Chairman

Division of Pain Medicine

SpineCare Long Island

Good Samaritan Hospital Medical Center
West Islip, New York

Ravnita Sharma, MD FRCA
Senior Staff Anesthesiologist
Department of Anesthesia
Henry Ford Health System
Detroit, Michigan

Yu Shi, MD MPH

Assistant Professor

Department of Anesthesiology and Perioperative Medicine
Mayo Clinic

Rochester, Minnesota

Philip Shin, MD

Chief of Pain Management

Department of Anesthesiology Southern California
Permanente Medical Group

Harbor City, California

C. Tyler Smith, MD

Resident

Department of Anesthesiology and Perioperative Medicine
University of Pittsburgh Medical Center

Pittsburgh, Pennsylvania

Kathleen A. Smith, MD
Associate Professor
Department of Anesthesiology
University of North Carolina
Chapel Hill, North Carolina

Mark M. Smith, MD

Assistant Professor

Department of Anesthesiology and Perioperative Medicine
Mayo Clinic

Rochester, Minnesota

Cobin Soelberg, MD JD MBe

Assistant Professor

Department of Anesthesiology and Perioperative Medicine
Oregon Health & Science University

Portland, Oregon

Juraj Sprung, MD PhD

Professor of Anesthesiology

Department of Anesthesiology and Perioperative Medicine
Mayo Clinic

Rochester, Minnesota



Christina Stachur, MD MPH

Assistant Professor

Department of Anesthesiology and Perioperative Medicine
University Hospitals Cleveland Medical Center

Case Western Reserve University School of Medicine
Cleveland, Ohio

Matthew C. Stansbury, MD
Department of Anesthesia
University of Michigan

Ann Arbor, Michigan

Evan Staszewski, DO

Resident

Department of Anesthesiology and Perioperative Medicine
University Hospitals Cleveland Medical Center

Case Western Reserve University School of Medicine
Cleveland, Ohio

Erica Stein, MD

Associate Professor
Department of Anesthesiology
Wexner Medical Center

The Ohio State University
Columbus, Ohio

Michael Stella, MD
Assistant Professor
Department of Anesthesiology
Duke University

Durham, North Carolina

Marcus C. Stepaniak, CRNAMSA BSN
Nurse Anesthetist

Anesthesia Services

Baptist Health Lexington

Lexington, Kentucky

Lindsay M. Stollings, MD

Assistant Professor

Department of Anesthesiology and Perioperative Medicine
UPMC Children’s Hospital of Pittsburgh

Pittsburgh, Pennsylvania

Scott Streckenbach, MD

Assistant Professor

Department of Anesthesia and Pain Medicine
Harvard Medical School

Massachusetts General Hospital

Boston, Massachusetts

Esther Sung, MD
Assistant Professor



Department of Anesthesiology and Perioperative Medicine
Oregon Health & Science University

Staff Anesthesiologist

VA Portland Health Care System

Portland, Oregon

Christopher E. Swide, MD

Professor

Department of Anesthesiology and Perioperative Medicine
Associate Dean for Graduate Medical Education

Oregon Health & Science University

Portland, Oregon

Joseph F. Talarico, DO

Clinical Associate Professor

Department of Anesthesiology and Perioperative Medicine
University of Pittsburgh Medical Center

Pittsburgh, Pennsylvania

Brandon Michael Togioka, MD

Assistant Professor

Obstetric, Fertility, and Gender Identity Anesthesia
Medical Director

Anesthesia and Perioperative Medicine

Oregon Health & Science University

Portland, Oregon

Terrence L. Trentman, MD

Professor and Chair

Department of Anesthesiology and Perioperative Medicine
Mayo Clinic Arizona

Phoenix, Arizona

Michelle Tully, MD

Resident

Department of Anesthesiology and Perioperative Medicine
Oregon Health & Science University

Portland, Oregon

Ashley R. Valentine, MD PhD

Assistant Professor

Department of Anesthesiology and Perioperative Medicine
Oregon Health & Science University

Portland, Oregon

Eleanor Anne Vega, MD
Assistant Professor
Department of Anesthesiology
Duke University

Durham, North Carolina

Sandhya Vinta, MD
Associate Professor



Assistant Medical Director of Operating Rooms - League City Campus
Department of Anesthesiology

University of Texas Medical Branch

Galveston, Texas

Jennifer Vookles, MD MA
Anesthesiologist

TeamHealth

Portland Anesthesia Specialists
Portland, Oregon

Rachel Elisabeth Waldinger, MD MPH
Clinical Instructor

Department of Anesthesiology

University of Illinois at Chicago

Chicago, Illinois

Eva J. Waller, MD
Assistant Professor
Department of Anesthesiology
University of North Carolina
Chapel Hill, North Carolina

Benjamin J. Wallisch, DO FASA
Associate Professor

Department of Anesthesiology

UT Health San Antonio

San Antonio, Texas

William John Wallisch IV, MD
Assistant Professor

Division of Critical Care Medicine
Department of Anesthesiology
University of Kansas

Kansas City, Kansas

Mark K. Wax, MD FACS FRCS(C)

Professor, Otolaryngology-HNS

Professor, Oral-Maxillo-Facial Surgery

Program Director

Director Microvascular Reconstruction
Coordinator Annual Program Meeting AAO-HNSF
Past President AHNS

Past President OPDO

University Professional Services

Portland, Oregon

Toby N. Weingarten, MD

Professor of Anethesiology

Department of Anesthesiology and Perioperative Medicine
Mayo Clinic

Rochester, Minnesota



Lindsay Wetzel, MD

Department of Anesthesiology and Perioperative Medicine
University Hospitals Cleveland Medical Center

Case Western Reserve University School of Medicine
Cleveland, Ohio

Francis X. Whalen, MD

Department of Anesthesiology and Perioperative Medicine
Mayo Clinic

Rochester, Minnesota

Richard Wick, MD
Anesthesiologist

Providence St. Mary Medical Center
Walla Walla, Washington

Chelsea Willie, MD

Assistant Professor of Anesthesiology

Division of Pediatric Anesthesia and Critical Care
Medical College of Wisconsin

Milwaukee, Wisconsin

Bradford D. Winters, PhD MD FCCM

Division Director, Critical Care Medicine

Departments of Anesthesiology and Critical Care Medicine and Surgery
The Johns Hopkins University School of Medicine

Baltimore, Maryland

Erica D. Wittwer, MD PhD

Assistant Professor

Department of Anesthesiology and Perioperative Medicine
Mayo Clinic

Rochester, Minnesota

Brian Woodcock, MBChB MRCP FRCAFCCM
Assistant Professor

Director of Medical Student Education

Department of Anesthesiology and Critical Care Medicine
University of Michigan

Ann Arbor, Michigan

Liora Yehushua, MD

Department of Anesthesiology and Perioperative Medicine
University of Pittsburgh Medical Center

Pittsburgh, Pennsylvania

Andrew Young, MD

Medical Director

Providence Medford Anesthesiology Department
Anesthesia Associates of Medford

Medford, Oregon

Angela Zimmerman, MD



Assistant Professor

Department of Anesthesia and Perioperative Medicine
Oregon Health & Science University

Portland, Oregon

Josh Zimmerman, MD FASE
Professor

Department of Anesthesiology
University of Utah

Salt Lake City, Utah

Laura Patricia Zung, MD
Anesthesiologist

Department of Anesthesiology
Cedars-Sinai Medical Center
Los Angeles, California

David A. Zvara, MD

Professor and Chair

Department of Anesthesiology

The University of North Carolina at Chapel Hill
Chapel Hill, North Carolina



CONTENTS

Preface

Foreword
Acknowledgments
Contributors

1

Introduction
Steven L. Orebaugh, MD

Basics of Airway Management (Part I)—Always Keep in Mind
Complications That Can Occur With Existing Endotracheal Tubes and
Tracheal Extubation

Toby N. Weingarten, MD, Adam D. Niesen, MD, and Juraj Sprung, MD PhD

Basics of Airway Management—Part II (More Tips and Tidbits to Read on
the Train)
Richard Wick, MD, Catherine Marcucci, MD, and Steven L. Orebaugh, MD

Optimize the Airway: Bag—Mask Ventilation
Steven L. Orebaugh, MD

Optimize the Airway: Direct Laryngoscopy
Steven L. Orebaugh, MD

Oxygen Is a Drug
Eugene Raggi, MD and David G. Metro, MD

Advantages and Disadvantages of the Laryngeal Mask Airway (LMA)
Paul C. Anderson, MD

Avoiding Challenges With Video Laryngoscopy
Michael Aziz, MD

Do Not Overinflate the Cuff of the Endotracheal Tube



10

11

12

13

14

15

16

17

18

19

20

Shawn R. Palmeri, MD

Consider the Use of Lidocaine in the Cuff of the Endotracheal Tube, but Be
Aware of the Risks and Alternatives
Jamey E. Eklund, MD and Paul Kempen, MD PhD

An Easy Intubation Does Not Guarantee an Easy Reintubation—Especially
After a Carotid Endarterectomy or Cervical Spine Surgery
Steven L. Orebaugh, MD, Heath Diel, MD, and Randal O. Dull, MD PhD

Plan for an Airway Fire With Every Head and Neck Case
Julie Marshall, MD

There Are Special Considerations Involved With Both Intubation and
Chronic Airway Management of Burn Patients
Joshua Knight, MD

To PEEP or Not to PEEP—That Is the Question
Christopher Howson, MD and Ibtesam Hilmi, MBChB FRCA

This Is No Time for Wishful Thinking: Always Troubleshoot an Increase in
Peak Airway Pressure
Adam D. Niesen, MD and Juraj Sprung, MD PhD

The Key to the Smooth and Skilled Placement and Use of Double-Lumen
Endotracheal Tubes Is to Take It One Step at a Time
Patrick J. Hackett, MD and Jay K. Levin, MD

Avoid Common Airway and Ventilation Errors in Morbidly Obese Patients
Francis X. Whalen, MD, Toby N. Weingarten, MD, and Juraj Sprung, MD PhD

Anesthesia for Awake Intubations
Chauncey T. Jones, MD

Awake Intubations—Being Able to Do Them Comfortably and Safely for the
Patient Is the Benchmark for the Airway Expert
Chauncey T. Jones, MD

Airway Management in the ICU, Including the Dreaded Leaking Cuff—How
to Bring Your Best Game
Margaret K. Menzel Ellis, MD and Matthias J. Merkel, MD PhD



21 Ludwig’s Angina
Anne Lemak, DMD, Todd M. Oravitz, MD, and William John Wallisch IV, MD

22 Jet Ventilation—How to Adequately Handle This Exotic Ventilation
Technique and Earn the Admiration of Your Spectators
Peter Biro, MD DESA

23 High-Frequency Jet Ventilation—The View From Philadelphia
Jeff E. Mandel, MD MS

24 Know How to Perform a Cricothyroidotomy
Keith A. Chadwick, MD and Mark K. Wax, MD FACS FRCS(C)

25 Don’t Make the Mistake of Thinking That a Tracheostomy Is a Guaranteed
Airway
Steven L. Orebaugh, MD

26 Helium for the Compromised Airway—You Have to Understand the
Principles and Properties but We’ve Seen Some Amazing Saves
Anne Elizabeth Kamarchik, MD, Theresa A. Gelzinis, MD, and J. Mauricio Del
Rio, MD

27 Introduction
Brian T. Gierl, MD and Catherine Marcucci, MD

28 Remember That the IV Start Is Your First Chance to Make a Favorable
Impression on the Patient
Christina Stachur, MD MPH, Hassan Mohamed, MD, and Catherine Marcucci,
MD

29 Never Use an Intravenous Line Without Palpating and Inspecting It Visually
Mark M. Smith, MD, Ryan McHugh, MD, and Juraj Sprung, MD PhD

30 Intraosseous Access
Toby N. Weingarten, MD

31 Central Line Placement: Never Neglect the Basics
Hassan Mohamed, MD and Brian T. Gierl, MD



32 Avoid Technique-Related Central Venous Catheter Complications by Using
Modern Tools
J. Saxon Gilbert, MD and Karen Hand, MB BS FRCA

33 Pulmonary Artery Catheters—Still Relevant and Still Worthy of a Cautious
Approach
Valerie Sera, DDS MD, Jarna R. Shah, MD, Matthew W. Caldwell, MD, and
Erica D. Wittwer, MD PhD

34 Don’t Overflush Lines
Julie Marshall, MD and Peter Rock, MD MBA FCCM

35 Inadvertent Intra-Arterial Injection Can Result in Severe Patient Injury
David Barbara, MD, Michael Hogan, MD, Surjya Sen, MD, Toby N. Weingarten,
MD, and Juraj Sprung, MD PhD

36 Do Not Use the Subclavian Vein for Central Access of Any Type in a Patient
Who Is On or Planned for Dialysis
Catherine Marcucci, MD and Michael J. Moritz, MD FACS

37 Consult the Surgeons Immediately if Your Patient Loses a Patent
Hemodialysis Fistula—This Is a Serious Complication for the Patient
Steven J. Busuttil, MD

38 Introduction
Brian T. Gierl, MD and Catherine Marcucci, MD

39 Crystalloid Fluids: More Than Just a Dash of Salt
Sephalie Patel, MD and Brian T. Gierl, MD

40 Hypertonic Saline: Still the “Solution” to the Solution Problem?
Lavinia Kolarczyk, MD, Colleen Moran, MD, and Patrick J. Forte, MD

41 Synthetic Colloid Solutions Have Distinct Properties and Risk/Benefit Ratios
That Require Your Attention!
Lindsay M. Stollings, MD and Raymond M. Planinsic, MD FASA

42 Do Not Use CVP to Guide Fluid Resuscitation
Ryan J. Fink, MD



43 Introduction
Melissa R. George, DO

44 Know What Screening Tests Are Performed on Volunteer Donor Blood
Melissa R. George, DO and Andrew M. Gross, MD

45 Red Blood Cell Primer
Melissa R. George, DO

46 Type and Screen or Type and Cross-Match?
Diana S. DeAndrade, MD and Michael L. Boisen, MD

47 Special Circumstances: Patients With Antibodies
Melissa R. George, DO and Sprague W. Hazard I1I, MD

48 Plasma—It’s Not Just to Fix an Abnormal INR
Melissa R. George, DO, Brian T. Gierl, MD, and Raymond G. Graber, MD

49 Plasma Part II: Is This Plasma or Pea Soup?
Catherine Marcucci, MD and Melissa R. George, DO

50 Remember That the “Universal” Donor Is Different for Red Cell and Plasma
Products
Derek S. Lauter, MD and Brian T. Gierl, MD

51 Platelets—Often a Mystery!
Gerhardt Konig, MD

52 Cryoprecipitate—The Most Misunderstood Product in the Blood Bank
Melissa R. George, DO and Sprague W. Hazard 11, MD

53 Washed Blood Products Are a Source of Confusion—Here’s Some Help
Melissa R. George, DO and Sprague W. Hazard III, MD

54 This TEG Tracing Looks Like a Rorschach Blot ... Is It Time for a
Transfusapalooza?
Edwin G. Avery IV, MD, Daniel Diaczok, DO, and Melissa R. George, DO

55 Transfusion Reactions
Melissa R. George, DO



	Cover
	Cover
	Title Page
	Copyright
	Dedication
	Preface
	Foreword
	Acknowledgments
	Contributors
	Contents
	VENTILATION AND AIRWAY
	1 Introduction
	2 Basics of Airway Management �⠀倀愀爀琀 䤀)Always Keep in Mind Complications That Can Occur With Existing Endotracheal Tubes and Tracheal Extubation
	3 Basics of Airway ManagementPart II �⠀䴀漀爀攀 吀椀瀀猀 愀渀搀 吀椀搀戀椀琀猀 琀漀 刀攀愀搀 漀渀 琀栀攀 吀爀愀椀渀)
	4 Optimize the Airway: BagMask Ventilation
	5 Optimize the Airway: Direct Laryngoscopy
	6 Oxygen Is a Drug
	7 Advantages and Disadvantages of the Laryngeal Mask Airway �⠀䰀䴀䄀)
	8 Avoiding Challenges With Video Laryngoscopy
	9 Do Not Overinflate the Cuff of the Endotracheal Tube
	10 Consider the Use of Lidocaine in the Cuff of the Endotracheal Tube, but Be Aware of the Risks and Alternatives
	11 An Easy Intubation Does Not Guarantee an Easy ReintubationEspecially After a Carotid Endarterectomy or Cervical Spine Surgery
	12 Plan for an Airway Fire With Every Head and Neck Case
	13 There Are Special Considerations Involved With Both Intubation and Chronic Airway Management of Burn Patients
	14 To PEEP or Not to PEEPThat Is the Question
	15 This Is No Time for Wishful Thinking: Always Troubleshoot an Increase in Peak Airway Pressure
	16 The Key to the Smooth and Skilled Placement and Use of Double-Lumen Endotracheal Tubes Is to Take It One Step at a Time
	17 Avoid Common Airway and Ventilation Errors in Morbidly Obese Patients
	18 Anesthesia for Awake Intubations
	19 Awake IntubationsBeing Able to Do Them Comfortably and Safely for the Patient Is the Benchmark for the Airway Expert
	20 Airway Management in the ICU, Including the Dreaded Leaking CuffHow to Bring Your Best Game
	21 Ludwigs Angina
	22 Jet VentilationHow to Adequately Handle This Exotic Ventilation Technique and Earn the Admiration of Your Spectators
	23 High-Frequency Jet VentilationThe View From Philadelphia
	24 Know How to Perform a Cricothyroidotomy
	25 Dont Make the Mistake of Thinking That a Tracheostomy Is a Guaranteed Airway
	26 Helium for the Compromised AirwayYou Have to Understand the Principles and Properties but Weve Seen Some Amazing Saves
	LINES AND ACCESS
	27 Introduction
	28 Remember That the IV Start Is Your First Chance to Make a Favorable Impression on the Patient
	29 Never Use an Intravenous Line Without Palpating and Inspecting It Visually
	30 Intraosseous Access
	31 Central Line Placement: Never Neglect the Basics
	32 Avoid Technique-Related Central Venous Catheter Complications by Using Modern Tools
	33 Pulmonary Artery CathetersStill Relevant and Still Worthy of a Cautious Approach
	34 Dont Overflush Lines
	35 Inadvertent Intra-Arterial Injection Can Result in Severe Patient Injury
	36 Do Not Use the Subclavian Vein for Central Access of Any Type in a Patient Who Is On or Planned for Dialysis
	37 Consult the Surgeons Immediately if Your Patient Loses a Patent Hemodialysis FistulaThis Is a Serious Complication for the Patient
	FLUIDS AND RESUSCITATION
	38 Introduction
	39 Crystalloid Fluids: More Than Just a Dash of Salt
	40 Hypertonic Saline: Still the Solution to the Solution Problem?
	41 Synthetic Colloid Solutions Have Distinct Properties and Risk/Benefit Ratios That Require Your Attention!
	42 Do Not Use CVP to Guide Fluid Resuscitation
	TRANSFUSION MEDICINE
	43 Introduction
	44 Know What Screening Tests Are Performed on Volunteer Donor Blood
	45 Red Blood Cell Primer
	46 Type and Screen or Type and Cross-Match?
	47 Special Circumstances: Patients With Antibodies
	48 PlasmaIts Not Just to Fix an Abnormal INR
	49 Plasma Part II: Is This Plasma or Pea Soup?
	50 Remember That the Universal Donor Is Different for Red Cell and Plasma Products
	51 PlateletsOften a Mystery!
	52 CryoprecipitateThe Most Misunderstood Product in the Blood Bank
	53 Washed Blood Products Are a Source of ConfusionHeres Some Help
	54 This TEG Tracing Looks Like a Rorschach Blot Is It Time for a Transfusapalooza?
	55 Transfusion Reactions
	56 Transfusion Outcomes
	57 Directed Donation Is Generally Not a Good Idea
	58 Not All Acute Lung Injury After a Transfusion Is Transfusion-Related Acute Lung Injury
	59 Jehovahs Witnesses and Bloodless Medicine
	60 The Ethics of Jehovahs Witnesses and Transfusion
	MEDICATIONS
	61 Introduction
	62 What Just Happened! What You Need to Know About Medication Errors
	63 Make Sure You Understand the Complex Medical and Legal Issues Surrounding Off-Label Drug Use
	64 Perioperative Beta-Blocker Therapy for High-Risk Patients Having Noncardiac SurgeryNew Data, New Recommendations
	65 Should I Withhold or Continue Angiotensin Receptor Blockers in the Perioperative Period?
	66 Stop Metformin Before Elective Surgery or Intravascular Contrast Dye Study to Decrease the Risk of Lactic Acidosis
	67 Should I Administer Steroids in the Perioperative Period?
	68 Beware of the Bowel Prep
	69 What Drugs Require Slow Administration?
	70 KetamineUse It Well
	71 TIVAWhat You Need to Understand to Do It Well
	72 Dexmedetomidine: Is There Such a Thing as a Free Lunch?
	73 Consider Chloroprocaine in Emergency SituationsIt Is a Rapid-Onset Local Anesthetic With Low Systemic Toxicity
	74 Use Bicarbonate as a Buffer to Local AnestheticsEspecially for Skin Infiltration
	75 The Hows, Whys, Ins, and Outs of Succinylcholine or SuccinylcholineStill a Useful Anesthesia Adjunct
	76 Dont Get Burned by Incomplete Reversal of Neuromuscular Blockade
	77 Opioid ConversionsIts Not Only About the Table
	78 Not All Patients Are NaiveManagement of Perioperative Pain in Opioid-Dependent Patients
	79 The Basal Infusion Mode in Patient-Controlled Analgesia Is Both Friend and Foe
	80 Keep Discussing the Use of Ketorolac �⠀吀漀爀愀搀漀氀) With Your Surgical Team Before the Need Arises and Keep Your Eye on the Literature
	81 Special Topic I: Do Patient With Congenital Insensitivity to Pain Need Anesthetics and Postoperative Opioids?
	82 Special Topic II: Can Your Patients Eat Their Way Out of Chronic Pain? Some Common Sense Advice
	83 Attacking Acute Perioperative Hypertension The Cleveland Group Shares Their Battle Plan
	84 Cardiovascular Vasoactive Drugs That Pump You Up
	85 MilrinoneThe Not-So-Kidney-Friendly Intraaortic Balloon Pump in a Bottle
	86 Amiodarone and Alternative Antiarrhythmics Double-Edge Swords for the Treatment of Atrial and Ventricular Fibrillation
	87 Ondansetron Is a Great Drug, We ALL Use It, But Watch for Headache and QT Prolongation
	88 A Word About Haloperidol in the Perioperative Period
	89 Remember That Not All Blue-Colored Compounds Are the Same
	90 Clonidine Considerations
	91 A Primer on the Psych Syndromes: Serotonin Syndrome Versus Neuroleptic Malignant Syndrome
	92 Drug-Drug Interactions Are Now Necessary Knowledge for the Anesthesia Provider and We Can Help
	93 The Six Patterns of Cytochrome P450 Drug-Drug Interactions Relevant to the Perioperative Clinician
	94 Dont Spend Time Rereading Tom Clancy Novels Until You Have Mastered These Basic Drug-Drug Interactions
	95 Drug-Drug Interactions and the P-glycoprotein PumpBe Vigilant With Patients on Digoxin
	96 Can You Name Six Perioperative Drug-Drug Interactions That Involve Oral Contraceptives? Okay, You Can Now!
	97 Wish We Knew Then What We Know Now A Case of Serotonin Syndrome in the Operating Room
	EQUIPMENT
	98 Introduction
	99 Pulse Oximetry: Perhaps You Need a Refresher?
	100 The End-Tidal CO2 Monitor Is More Than Just a Device to Tell You That the Tube in the Airway
	101 Noninvasive Blood Pressure Management Its Not Just a Piece of Nylon Around the Arm
	102 Avoid Errors in Invasive Blood Pressure Measurement
	103 How, Why, and When to Use Brain Function Monitors
	104 Do Not Improvise Techniques to Warm PatientsUse Warming Devices Only as Per Manufacturers Recommendations
	105 Transesophageal Echocardiography: Contraindications, Complications, and Misinterpretations
	106 Scavenging Waste Gases Is Perhaps the Only Action We Take That Benefits Us but Not the Patient
	107 Carbon Dioxide Absorbers Save Gas and Moisture but Create the Potential for Mechanical Hazards, Chemical Soup, or a Thermal Disaster
	108 Infusion Pumps: Get Them Going and Keep Them Going!
	109 Dont Bring the Fiberoptic Scope Into the MRI Scanner!
	110 Understanding the Operating Room Circuit and the Line Isolation MonitorIts Really Pretty Simple
	111 Cell Phones in the Operating RoomHere Are the Issues
	112 Dont Let the Tourniquet Cause Extra Pain or Complications
	PERIOPERATIVE
	113 Introduction
	114 Hurdles of the Electronic Health Record
	115 Hand Hygiene! History, Human Factors, and Helping Your Patients
	116 Remember That the Same Simple Mistakes at Induction �⠀愀渀搀 䔀洀攀爀最攀渀挀攀) Happen Over and Over Again!
	117 Smoking Cessation Part IANYTIME Is a Good Time to Quit
	118 Smoking Cessation Part 2So Good for the Patient as Long as You Understand the Effects on CYP1A2 Drug Metabolism �⠀䔀猀瀀攀挀椀愀氀氀礀 刀ⴀ圀愀爀昀愀爀椀渀)
	119 Flying to the Mayo Clinic for Surgery? The Clot Thickens
	120 Dont Let Your Understanding of the Utility of Preoperative Stress Testing in Suspected Heart Disease Lapse
	121 A Positive Troponin Does Not Always Mean a Myocardial InfarctionWill the New High-Sensitive Assays Help Sort It Out?
	122 Preoperative Anxiolysis: Its Not Just Two of Midaz
	123 Schizophrenia Is a Devastating Mental and Medical Illnessand These Patients Have Significantly Greater Perioperative Risks Than Age-Matched Controls
	124 What to Do About the Tattoos and Body Jewelry
	125 We Now Know That Obstructive Sleep Apnea Is More Common Than We ThoughtManage These Patients Carefully and Conservatively
	126 Dont be Shy About Borrowing ICU Equipment, Medications, and Personnel for the Critically Ill Patient Going to the Operating Room
	127 The Dao of Positioning
	128 The Supine PositionComplications Can Still Arise!
	129 Thinking LaterallyHow to Safely Position a Patient in the Sideways Position for Surgery
	130 Positioning Patients for Spine Surgery
	131 Sit Back and Relax? Implications of the Sitting Position in Shoulder and Brain Surgery
	132 Individuals With Cerebral Palsy and Other Spastic Disorders Need Your Best Positioning Prowess
	133 Use Extra Care in Positioning Patients Who Have Had Amputations
	134 Never, Ever Fire
	135 Malignant Hyperthermia: If You Get to the Point Where You See an Elevated Temperature, Its Already Happening
	136 Good Old-Fashioned Basic Perioperative Blood Pressure Control
	137 Some Additional Thoughts on Blood Pressure Management TechniquesWhat We Believe, How We Do It, and Where We Think the Science Is Going
	138 Protect the Kidneys, Not the UOP
	139 Avoid a 70% Mortality Rate: Do Everything You Can to Prevent Perioperative Renal Failure
	140 Do Not Use Urine Output as an Indicator of Volume Status in Hypothermic Patients
	141 Perioperative Hyperglycemia Is Associated With Poorer Clinical Outcomes so Consider Insulin Therapy for Both Diabetic and Nondiabetic Patients With Elevated Blood Glucose
	142 Seven Ways to Treat Hyperkalemia in the Perioperative Period
	143 Laparoscopic Procedures: Managing the Risks and Physiologic Effects During Camera Placement, CO2 Insufflation, and Vertical Positioning
	144 Could This Be Methemoglobinemia, Maybe?
	145 The Eye RoomIs It the Easiest of Days? Or the Hardest of Days? Regardless, Vigilance Is Key!
	146 My Eye Hurts! Prevention, Diagnosis, and Treatment of Corneal Injuries After Anesthesia
	147 Never Forget That Patient Transport Within the Hospital Is One of the Most Dangerous Intervals in the Perioperative Period
	148 Seek Out Hypercapnia in the PACU and Remember That an Acceptable Pulse Oximeter Reading Is Not Assurance of Adequate Ventilation
	149 Lets Go Over It Again: Avoid Residual Neuromuscular Blockade in the PACU!
	150 Give the Intensivist the Best Handover to Improve Patient Outcomes
	151 Dont Miss Out on UltrasoundWhich ICU Techniques Are Helpful for the Anesthesiologist?
	152 Dont Overlook the Potential of Perioperative Acupuncture
	153 Consider Acupuncture as an Adjunct for the Prophylaxis and Treatment of Postoperative Nausea and Vomiting
	154 Dont Warm Up a Cardiac Arrest Patient Unless They Are Dying of Hemorrhage!
	155 What to Do If You Get a Needlestick Injury
	REGIONAL ANESTHESIA
	156 Introduction
	157 Complications of Regional Anesthesia: Dont Touch the Needle Before You Know Them
	158 Make Time for a Timeout Before Placing a Blockthe Preprocedure Check
	159 Chlorhexidine: Killing Bacteria and Allergic Patients?
	160 What Is the Correct Brachial Plexus Block to Perform?
	161 Getting the Right Ultrasound Image
	162 Interscalene BlocksPreventing the Blues!
	163 The Old-Fashioned Bier Block Is Still RelevantThe Trick Is to Not Let the Surgeons Get Ahead of You
	164 Remember the Low-Risk/High-Yield Blocks
	165 Preparing to Fail: The Dynamics of a Failed Block
	166 Salvage Techniques for Incomplete Upper-Extremity Blocks
	167 Salvage Blocks for Incomplete Lower Extremity Blocks
	168 More Than a Stick and a Burn: Local Anesthetic Systemic Toxicity
	169 Lipid RescueWhere Are We Now?
	170 A Patient Who Is Planned for Spinal Anesthesia Asks Can This Paralyze Me? What Are the Facts and What Do You Say?
	171 Spinals in the Lateral Position
	172 Consider the Paramedian Approach for Spinal Anesthesia in the Hip Fracture Patient
	173 When Is a Whisper a Cry for Help? When the Patient Has a High Block
	174 Issues Related to Discharging the Postspinal Patient
	175 Epidural or Truncal Block? Sorting It Out
	176 Dang It! Wet Tap
	177 Consider Continuous Paravertebral Block as Your Primary Analgesic Technique
	178 Pneumothorax After Paravertebral, Supraclavicular, or Interscalene Block
	179 Epidural Anesthesia for Mastectomy
	180 What Is the Right Level for Postoperative Epidural Catheter Insertions Based on Type of Surgery?
	181 Know the Complications of Epidural Corticosteroid Injections
	182 If You Are New to Neuraxial and Peripheral Nerve Block Infusionsa View From Both Academia and Private Practice
	183 What to Do With a Prolonged Block
	184 Regional Anesthesia in the ICUWhat Should We Use and When Should We Use It?
	PEDIATRIC ANESTHESIA
	185 Introduction
	186 Assent, Consent, and Refusal: Informed Consent and Decision-Making for Adult and Pediatric Patients
	187 NPO Guidelines Made EasyAlways Maintain a Firm Hold on Current Principles, Best Practices, and Your Own Common Sense
	188 Aspiration and Food InjuryOr When Not to Extubate Deep
	189 Dont Underestimate the Power of Distraction During Separation and Induction of Anesthesia in Kids
	190 Parental Presence on InductionIts Your Call and How to Do It
	191 The Child With a URI
	192 Accept That You Will Have to Meet the Clinical Challenges of Obesity and Obstructive Sleep Apnea in Your Pediatric Patient Cohort
	193 Neuromuscular Disease in Kids Can Be Very Challenging Because You Dont Always Have a Definitive DiagnosisHeres How to Approach the Clinical Situations
	194 Pediatric Patients With Epilepsy: Considerations for Patients on a Ketogenic Diet and for Cortical Mapping
	195 Neonates Deserve Perioperative Analgesia, Too
	196 Anesthetic Considerations in Patients With Fontan Physiology Who Present for Noncardiac Surgery
	197 Anesthesia for Kids and Neurotoxicity: You Are Going to Be Asked, So Dont Be Surprised and Dont Act Uninformed
	198 Double Down on Pediatric Airway Equipment
	199 Optimizing Bag Mask Ventilation and Direct Laryngoscopy in Children
	200 Why You Should Expect Hypoxemia During Induction and Emergence of the Pediatric Patient and What to Do About It
	201 Why Air Bubbles and Air Emboli Can Be So Serious in Pediatric Patients and How to Safeguard Your Patients
	202 Pediatric Fluid Management
	203 Keeping Babies Warm in the Perioperative Period Is Important, Challenging, and at Times Dangerous!
	204 Pediatric Arterial AccessAnd the Beat Goes On
	205 Pediatric Regional AnesthesiaThe Karma of Caudals
	206 Avoiding the One-Hour Wake Up or How to Save the Sanity of the Parents and Your Own Reputation at the Same Time
	207 When Not to Extubate Deep! And if the Patient Is Already Coughing or Swallowing, Its Too Late Anyway
	208 Emergence DeliriumDont Overcall It, Dont Undercall It, and Dont Let It Happen
	209 Too Much, Too Little, Just Right: Avoiding Opioid Withdrawal in Pediatric Patients on Chronic Opioids
	210 Careful and Conservative Clinical Judgment Is Required Before Discharging a Pediatric Patient to Home
	211 Chronic Pediatric Pain: Theres Always More Than Enough Pain for Everybody Involved and Its Not About the Blocks!
	212 But, Its Just an Herb! Avoiding Problems Resulting From Nontraditional Pain Medications in the Pediatric Population
	213 Okay, There Are Herbals, but What About Those Other Herbals?
	214 Pitfalls in Pediatric Sedation
	215 Pitfalls of Pediatric Anesthesia for International Service Missions
	216 Pediatric Cardiac Arrest Under AnesthesiaPredicting and Preventing the Most Devastating Event of All
	NEUROANESTHESIA
	217 Introduction
	218 The Neurophysiology You Learned in Medical School Is Always RelevantGet a Grip on It and Dont Let Go
	219 Cerebral Aneurysm Versus Routine CraniotomyThe Anesthetic Goals Are Not the Same
	220 Perioperative Visual Loss Is One of the Most Feared and Devastating Complications of Spine Surgery
	221 Being Maximally Prepared for Minimally Invasive Pituitary Surgery
	222 Evoked Potentials: Dont Approach the Surgeon or Neurophysiologist Until You Know These Principles
	223 Awake Craniotomy
	224 Anesthesia for the Pregnant Patient With Neurosurgical Disorder: These Cases Actually Do Happen in Real Life .. and on the Oral Boards
	225 Dont Forget Theres No Such Thing as a Brain Transplant: Preventing Perioperative Stroke
	226 Anesthesia for Emergent Neurointerventional Procedures: Neurology Just Called, They Have a Stroke Patient for Thrombectomy Down in Neuroradiology, Start Time is 2 AM
	227 Encephalopathy and Intracranial Hypertension in the Acute Liver Failure Patient Are Not the Same Thing!
	CARDIAC ANESTHESIA
	228 Introduction
	229 Cardiac Surgical CoagulopathyYoull Need the Blood Bank and a Genie in a Bottle
	230 A Is for Aortic, C Is for Cannulation, B Is for Be Careful!
	231 Transesophageal Echocardiography in the Cardiac Surgery SuiteStrategies to Stay Out of Trouble
	232 Myocardial Protection Strategies During Cardiopulmonary BypassDo Everything You Can but Realize That Some Ischemic Damage Is Inevitable
	233 The Heartbreak of Left-Sided Valvular Dysfunction
	234 Anesthesia for the Descending Thoracic AortaInitiate Damage Control Measures
	235 Buckle Your Seat Belt: Taking Care of the Patient With Ascending Aortic Dissection
	236 Rolling in the Deep Hypothermic Circulatory Arrest
	237 Anesthesia for Left Ventricular Assist Device Surgery: Essentials to Bear in Mind
	238 Off-Pump Coronary Artery Grafting Is Like Working on an Engine �⠀圀栀椀氀攀 䤀琀 䤀猀 匀琀椀氀氀 刀甀渀渀椀渀最)
	239 What to Do and What Not to Do for Your Patients With Hypertrophic Obstructive Cardiomyopathy
	240 Cardiac TransplantGotta Get This One Right
	241 The Right Heart Should Never Play Second Fiddle to the Left HeartWhat to Do When the Right Heart Just Really Aint Right at All
	OBSTETRIC ANESTHESIA
	242 Introduction
	243 Be Prepared for the Presence of a Doula in Both the Labor and Delivery Rooms
	244 Guests on the Labor Deck and in the Delivery RoomHow to Manage It and Keep Your Professional Demeanor
	245 Alternatives to Epidural Analgesia for Labor PainWhat to Consider, What You Might Be Asked
	246 Epidural Labor Analgesia: Does It Prolong Labor?
	247 We Were Taught Once a C-section, Always a C-Section What to Do When Your Hospital Now Wants to Provide Trial of Labor After Cesarean �⠀吀伀䰀䄀䌀) Services
	248 Should We Place a Spinal for a Version? Anesthesia for External Cephalic Version
	249 Management of an Accidental Dural Puncture in the Laboring Patient When the Hanging Drop Becomes a Flowing River
	250 We Have an Urgent C-Section! The Pitfalls of Intrapartum Monitoring of the Fetus
	251 Stat C-SectionThe 30-Minute Rule and Beyond
	252 Postpartum Hemorrhage: Dont Forget That Having a Baby Is Major Surgery
	253 From Glad to Sad �⠀倀愀爀琀 ㄀): Pain Control After Cesarean Section
	254 From Glad to Sad �⠀倀愀爀琀 ㈀): Postpartum Neuropathy of the Lower Extremity
	255 Obstetric Anesthesia/Analgesia Can Work in a Small Hospital: The Key Principles Are Commitment, Flexibility, and Planning
	256 Resuscitation of the Pregnant Cardiopulmonary Arrest Patient: Not Just Standard ACLS
	257 The Pregnant Anesthesia Provider �⠀倀愀爀琀 ㄀)Managing the Occupational Exposures
	258 The Pregnant Anesthesia Provider �⠀愀渀搀 一攀眀 䄀搀漀瀀琀椀瘀攀 倀愀爀攀渀琀)Part 2
	HUMAN FACTORS
	259 Introduction
	260 Understanding the Human Factor
	261 Minimize Errors in Anesthesia: Lessons Learned From Aviation
	262 Eliminate Communication Errors by Using a Spelling Alphabet and Spoken Digits
	263 Dont Ignore Your Intuition
	264 Ethics in Anesthesiology Practice
	265 Know When to StopAnesthesia Providers Have Got to Know Their Limitations
	266 Before You Press Play, Lets Talk About Music in the OR
	267 Never Rush Through a Signout
	268 Dont Ignore the FolkloreIt Can Be a Powerful Ally in Your Clinical Practice
	269 Dont Underestimate the Role of Spirituality in Patients Perceptions of Disease and Healing, and Remember to Uphold the Right to Self-Determination
	270 Whats in a Name?
	271 We Are Not the Only People Who Care About the Patients
	272 Working in the ORSometimes the Staff Gets Sick or Injured, Too
	273 The Physician as PatientWhat I Learned During the Last Five Times I Went to the OR on the Stretcher Instead of Pushing It
	274 A Primer on Simulation in Anesthesiology Definitions and Concepts
	275 What Makes a Great Anesthesia Resident?
	LEGAL
	276 Introduction
	277 A Brief on the Legal Process
	278 How Not to End Up in a Closed Claims FileLessons Learned From the ASA Closed Claims Project
	279 The Anesthesia Closed Claims Project Whats Trending Now?
	280 A Careful and Complete Anesthesia Record Is the Best Defense Against a Lawsuit
	281 Documentation Disputes in the Medical RecordHow to Avoid a Chart War and How to Survive One
	282 Reading in the Operating Room: Is It Worth the Risk?
	283 Going to the Operating Room With a Do-Not-Resuscitate Patient
	284 Refusal to Do a Case on Moral or Ethical Grounds: More Practical Navigation Through Choppy Waters
	285 Dental InjuriesDocument Carefully and Do Not Overpromise
	286 Apologizing to Patients After an Adverse Event Is the Ethical Thing to Do and Just Might Keep You Out of Court
	PROFESSIONAL PRACTICE
	287 Introduction
	288 Marketing 101: Know Your Customers and What They Need!
	289 Improving OR Throughput: Dont Say No
	290 Cost Analysis: You Always Want to Be at the Table
	291 Strategic Planning: Failing to Prepare Is Preparing to Fail
	292 Business Plan 101: Where You Want to Go and How You Are Going to Get There
	293 Avoid Being Labeled Simply a Gas-Passer: An Overview of the Perioperative Surgical Home
	294 The Curriculum Vitae: Know Your Audience
	295 Your Career: Interviewing
	296 Your Career: Understanding the Basics of Ownership Jobs
	297 Your Career: Employee Jobs
	298 Your Career: Understanding the Basics of Locum Tenens Jobs
	299 Your CareerUnderstanding Solo Practice and the Basics of Medical Practice Finance and Legal Organization
	300 Your Career: Make Sure You Understand the Compliance Plan
	301 Your CareerKnow the Risk-Management Strategies of the Practice
	302 Avoiding Bad Employment Contracts: Due Diligence, Termination, and Restrictive Covenants
	303 Avoiding Bad Employment Contracts: Duties, Compensation, and Benefits
	304 MACRARobbing Peter to Pay Val �⠀甀攀)
	CONCLUSION
	305 Sage Advice to Close This Book: Anesthesiology and the Aphorisms of B. Franklin, Printer
	Index
	Index

