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PREFACE

osen and Barkin’s 5-Minute Emergency Medicine Consult continues to reflect the

evolving nature of our clinical emergency medicine practices. Emergency

medicine provides unique challenges to the clinician; the remarkable breadth of
clinical conditions encountered, the time constraints of an acute illness, environmental
considerations, and the logistical demands of busy emergency departments. Time is of
the essence, and this book is truly designed to meet the needs of clinicians working in
settings providing urgent and emergent care. To look for a diagnosis, one must think of
it, and the very nature of the emergency department (ED) makes prolonged deliberation
difficult. Nevertheless, it must become instinctive to think about the statistically rare,
but clinically serious entity, rather than to just reach for the statistically probable but
nonlife-threatening diagnosis.

Rosen and Barkin’s 5-Minute Emergency Medicine Consult provides concise formatted
information allowing the busy clinician to respond to each patient appropriately. It is
meant to be readily available in the ED, and frequently used in the trenches. Written
and edited by practicing clinicians for their colleagues, the book is designed to
synthesize a mountain of information into tightly formatted chapters that stimulate
analysis and subsequent assessment.

We have attempted to integrate our authors’ expertise, experience, and knowledge
base onto the pages of this book. The chapters are not meant to be a diagnostic engine,
but rather a place to confirm a diagnosis supported by clinical judgment and the
subjective and objective evidence of a patient’s presentation. Our authors attempt to
provide a precise and clinically relevant summary useful in caring for the patient while
also equipping students and residents with the structure needed to approach individual
disease processes. We are indebted to our contributors for their commitment to this task.

The book is intended to be accurate, focused, and readily integrated into practice,
rather than being definitive and all encompassing. As in the past, this new edition
incorporates new information and approaches to management, while allowing us to
modify topics that reflect some of the new challenges we face.

Our goal is to make Rosen and Barkin’s 5-Minute Emergency Medicine Consult useful to
both novices in emergency medicine and experienced clinicians. The information and
organization is designed to be easily used within the “chaos” that surrounds our clinical
settings.

Clinical acumen, judgment, and experience are the foundations for our clinical
practice. It is our hope that this book will serve students, nurses, emergency medical
personnel, residents, and practicing emergency physicians as a readily used resource in
excellent patient care and knowledge acquisition.

JEFFREY J. SCHAIDER
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University of California

San Diego, California



Norbert Elsner, MD, MA

Assistant Professor

Department of Emergency Medicine
Albert Einstein College of Medicine

Associate Director

Department of Emergency Medicine
Jacobi Medical Center

Bronx, New York

Marcus E. Emebo, MD

Resident Physician

Department of Emergency Medicine

Rush Medical College

John H. Stroger, Jr. Hospital of Cook County
Chicago, Illinois

Joy English, MD
Clinical Instructor
Department of Surgery
University of Utah

Ultrasound/Sports Medicine Fellow
Division of Emergency Medicine
University of Utah Health Care
Salt Lake City, Utah

Stephen K. Epstein, MD
Assistant Professor
Department of Medicine
Harvard Medical School

Attending Physician

Department of Emergency Medicine
Beth Israel Deaconess Medical Center
Boston, Massachusetts

Timothy B. Erickson, MD, FACEP, FAACT, FACMT
Professor

Emergency Medicine

University of Illinois

Director

Center for Global Health

Division of Medical Toxicology
Department of Emergency Medicine



University of Illinois Hospital
Chicago, Illinois

Barnet Eskin, MD, PhD

Assistant Clinical Professor
Department of Emergency Medicine
Mount Sinai School of Medicine
New York

Attending Physician

Department of Emergency Medicine
Morristown Medical Center
Morristown, New Jersey

Sarah V. Espinoza, MD
Resident

Emergency Medicine
University of California
San Diego, California

Brian D. Euerle, MD

Associate Professor

Emergency Medicine

University of Maryland School of Medicine

Director of Emergency Ultrasound
Emergency Medicine

University of Maryland Medical Center
Baltimore, Maryland

Saleh Fares

Adjunct Faculty

Harvard Affiliated Disaster Medicine Fellowship Program
Harvard Medical School

Boston, Massachusetts

Head

Emergency Department

Zayed Military Hospital

Abu Dhabi, United Arab Emirates

Helen M. Farrell, MD
Instructor

Psychiatry

Harvard Medical School



Staff Psychiatrist
Beth Israel Deaconess Medical Center
Boston, Massachusetts

Robert J. Feldman, MD

Assistant Professor

Department of Emergency Medicine
Rush University

Attending Physician

Department of Emergency Medicine
Cook County Hospital (Stroger)
Chicago, Illinois

Derrick D. Fenchel, MD
Resident Physician
Emergency Medicine
Mayo Clinic

Rochester, Minnesota

Ian Glen Ferguson, DO

Clinical Associate Professor

Department of Surgery/Division of Emergency Medicine
Stanford University

Stanford, California

Chair

Department of Emergency Medicine
Santa Clara Valley Medical Center
San Jose, California

Serena A. Fernandes, MD
Resident Physician
Psychiatry

Harvard University

Beth Israel Deaconess Medical Center
Boston, Massachusetts

Rosaura Fernéndez, MD

Clinical Instructor

Department of Emergency Medicine
Rush University Medical Center
Chicago, Illinois

Attending Physician



Department of Emergency Medicine
Cook County (Stroger)
Chicago, Illinois

Christopher M. Fischer, MD
Instructor of Medicine

Department of Emergency Medicine
Harvard Medical School

Department of Emergency Medicine
Beth Israel Deaconess Medical Center
Boston, Massachusetts

Jonathan Fisher, MD, MPH
Assistant Professor
Harvard Medical School

Vice Chair, Emergency Medical Services
Department of Emergency Medicine
Beth Israel Deaconess Medical Center
Boston, Massachusetts

Sarah K. Flaherty, MD

Resident Physician

Department of Emergency Medicine
Harvard University

Beth Israel Deaconess Medical Center
Boston, Massachusetts

Jonathan Florman, MD
Assistant Professor
Department of Psychiatry
Harvard Medical School

Associate Director

Psychiatric Consultation Service
Department of Psychiatry

Beth Israel Deaconess Medical Center
Boston, Massachusetts

Elizabeth M. Foley, MD
Clinical Fellow
Harvard Medical School

Resident



Department of Emergency Medicine
Beth Israel Deaconess Medical Center
Boston, Massachusetts

Kelly Anne Foley, MD
Associate Professor

Emergency Medicine

Eastern Virginia Medical School
Norfolk, Virginia

Alison Foster-Goldman, MD
Senior Resident

Emergency Medicine
Northwestern University
Chicago, Illinois

Nicole M. Franks, MD, FACEP
Associate Professor

Department of Emergency Medicine
Emory School of Medicine

Chief Quality Officer
Emory University Hospital Midtown
Atlanta, Georgia

Jessica Freedman, MD
Department of Emergency Medicine
Mt. Sinai School of Medicine

New York, New York

Andrew J. French, MD

Assistant Professor

Emergency Department

University of Colorado School of Medicine
Aurora, Colorado

Associate Director

Emergency Ultrasound
Emergency Department
Denver Health Medical Center
Denver, Colorado

Benjamin W. Friedman, MD, MS
Associate Professor
Department of Emergency Medicine



Albert Einstein College of Medicine

Attending Physician

Department of Emergency Medicine
Montefiore Medical Center

Bronx, New York

Franklin D. Friedman, MS, MD
Assistant Professor

Department of Emergency Medicine
Tufts University School of Medicine

Director of Prehospital Care & Emergency Preparedness
Department of Emergency Medicine

Tufts Medical Center

Boston, Massachusetts

Rohn S. Friedman, MD

Associate Clinical Professor of Psychiatry
Department of Psychiatry

Harvard Medical School

Vice Chairman

Department of Psychiatry

Beth Israel Deaconess Medical School
Boston, Massachusetts

Brad D. Gable, MD, MS

Clinical Faculty

Emergency Medicine

Northeastern Ohio Medical University
Rootstown, Ohio

Associate Simulation Medical Director
Emergency Medicine

Summa Akron City Hospital

Akron, Ohio

Richard Gabor, MD

Assistant Professor

Department of Emergency Medicine

Baystate Medical Center — Western Campus of Tufts University School of Medicine

Attending Physician
Pediatric Emergency Department
Baystate Medical Center



Springfield, Massachusetts

Sophie Galson, MD

Resident

Department of Emergency Medicine
University of Arizona

Tucson, Arizona

Michael Ganetsky, MD, FACEP, FACMT
Assistant Professor

Department of Medicine

Harvard Medical School

Director of Medical Toxicology Consult Service
Department of Emergency Medicine

Beth Israel Deaconess Medical Center

Boston, Massachusetts

Charles Garcia, DO

Attending Physician

Department of Emergency Medicine
St. Rose Dominica Hospitals
Henderson, Nevada

Rajender Gattu, MD

Assistant Professor of Pediatrics
Department of Pediatrics

University of Maryland School of Medicine

Assistant Professor of Pediatrics

Division of Pediatric Emergency Medicine
Department of Pediatrics

University of Maryland Medical Center
Baltimore, Maryland

Seth Gemme, MD
Resident

Emergency Medicine
Brown University

Rhode Island Hospital
Providence, Rhode Island

Nicholas Genes, MD, PhD
Assistant Professor
Department of Emergency Medicine



Mount Sinai School of Medicine

Attending Physician

Department of Emergency Medicine
Mount Sinai Hospital

New York

Naomi George, MD

Resident

Department of Emergency Medicine
Brown University

Rhode Island Hospital

Providence, Rhode Island

Christina H. Georgopoulos, MD

Resident Physician

Department of Emergency Medicine

Rush Medical College

John H. Stroger, Jr. Hospital of Cook County
Chicago, Illinois

Delaram Ghadishah, MD
Emergency Department
Kaiser

West Los Angeles, California

Brandon Giberson

Clinical Research Coordinator
Emergency

Beth Israel Deaconess Medical Center
Boston, Massachusetts

Rebecca B. Gilson, MD

Resident

Emergency Medicine

Beth Israel Deaconess Medical Center
Boston, Massachusetts

Robyn Heister Girard, MD
Kaiser Permanente
Redwood City, California

Laura B. Glicksman, MS, DMD
None-private Practice



Dentistry and Orthodontics
Needham, Massachusetts

Katja Goldflam, MD

Clinical Instructor

Department of Emergency Medicine
Yale School of Medicine

Attending Physician

Department of Emergency Medicine
Yale — New Haven Hospital

New Haven, Connecticut

Dolores Gonthier, MD
Consultant

MD2 Healthcare Consulting, Inc.
Wexford, Pennsylvania

Deepi G. Goyal, MD

Associate Professor

Department of Emergency Medicine
Mayo Clinic

Rochester, Minnesota

Matthew N. Graber, MD, PhD
Institutional Research Director
Kaweah Delta Health Care District

Emergency Physician

Department of Emergency Medicine
Kaweah Delta Medical Center
Visalia, California

Siobhan Gray, MD

Physician

Department of Emergency Medicine
Willamette Valley Medical Center
McMinnville, Oregon

John C. Greenwood, MD

Clinical Instructor

Department of Emergency Medicine
University of Maryland School of Medicine
Baltimore, Maryland



Ashley L. Greiner, MD, MPH
Department of Emergency Medicine
Harvard University

Resident Physician

Department of Emergency Medicine
Beth Israel Deaconess Medical Center
Boston, Massachusetts

Jason L. Grimsman, DO

Clinical Associate

Department of Emergency Medicine
Tufts University School of Medicine
Boston, Massachusetts

Resident Physician

Department of Emergency Medicine
Baystate Medical Center
Springfield, Massachusetts

Steve R. Grosse

Shamai A. Grossman, MD, MS
Assistant Professor

Emergency Medicine
Harvard Medical School

Vice Chair Resource

Department of Emergency Medicine
Beth Israel Deaconess Medical Center
Boston, Massachusetts

Casey Grover, MD

Chief Resident

Stanford/Kaiser Emergency Medicine Residency
Stanford, California

Ian R. Grover, MD, FACEP

Associate Clinical Professor of Emergency Medicine
Department of Emergency Medicine

University of California

Medical Director

Department of Hyperbaric Medicine
University of California

San Diego, California



Kama Guluma, MD

Professor of Emergency Medicine
Department of Emergency Medicine
University of California San Diego
Attending Faculty Physician
Department of Emergency Medicine
UC San Diego Health System

San Diego, California

Atul Gupta, DO, FACEP

Attending Physician

Emergency Medicine

Long Beach Memorial Medical Center Miller Children’s Hospital
Long Beach, California

Matthew M. Hall, MD

Resident

Department of Emergency Medicine
Harvard University

Cambridge, Massachusetts

Resident

Department of Emergency Medicine
Beth Israel Deaconess Medical Center
Boston, Massachusetts

Marilyn M. Hallock, MD, MS, FACEP
Assistant Professor

Department of Emergency Medicine
Rush University Medical Center
Chicago, Illinois

Sarah M. Halstead, MD
Clinical Instructor

Pediatric Emergency Medicine
Children’s Hospital Colorado
Aurora, Colorado

Allan V. Hansen, MD, RDMS

Staff Physician

Emergency Ultrasound Director
Resident Rotation Director
Department of Emergency Medicine
Palomar Health



Escondido, California

John W. Hardin, MD

Resident Physician, PGY-3

Department of Emergency Medicine

Beth Israel Deaconess Medical Center

Harvard Affiliated Emergency Medicine Residency
Boston, Massachusetts

Susanne M. Hardy, DO, MSHS
Resident

Department of Emergency Medicine
Emory University

Atlanta, Georgia

Samantha R. Hauff, MD

Clinical Instructor, Assistant Program Director
Department of Emergency Medicine
University of Michigan

Ann Arbor, Michigan

Emergency Medicine
Hurley Medical Center
Flint, Michigan

Stephen R. Hayden, MD

Professor of Clinical Medicine

Program Director, Residency Program
Department of Emergency Medicine

University of California

Editor-in-Chief, Journal of Emergency Medicine
Medical Center

San Diego, California

Benjamin S. Heavrin, MD
Assistant Professor

Department of Emergency Medicine
Vanderbilt University

Nashville, Tennessee

Tarlan Hedayati, MD, FACEP
Assistant Professor

Department of Emergency Medicine
Associate Program Director



Emergency Medicine Residency Program
Cook County (Stroger) Hospital
Chicago, Illinois

Timothy D. Heilenbach, MD
Assistant Professor
Department of Medicine
University of Chicago
Chicago, Illinois

Attending Physician

Division of Emergency Medicine
Northshore University Health System
Evanston, Illinois

Robin R. Hemphill

Chief Safety and Risk Assessment Officer
Director

VA National Center for Patient Safety
Veterans Health Administration

Ann Arbor, Michigan

Gregory W. Hendey, MD, FACEP
Professor

Department of Emergency Medicine
UCSF Fresno Medical Education Program
San Francisco, California

Chief

Department of Emergency Medicine
Community Regional Medical Center
Fresno, California

Daniel J. Henning, MD

Instructor of Medicine

Department of Emergency Medicine
Harvard Medical School

Beth Israel Deaconess Medical Center
Boston, Massachusetts

Adam J. Heringhaus, MD

Resident

Department of Emergency Medicine

University of Michigan

University of Michigan Hospital and Health Systems



Saint Joseph Mercy Hospital
Ann Arbor, Michigan

Aaron Hexdall, MD

Assistant Professor

Emergency Medicine

Tufts University School of Medicine
Boston, Massachusetts

Intra Emergency Medicine, Director
Baystate Medical Center
Springfield, Massachusetts

Braden Hexom, MD

Assistant Professor

Department of Emergency Medicine
Mount Sinai School of Medicine

Attending Physician

Department of Emergency Medicine
Mount Sinai Medical Center

New York

Colleen N. Hickey, MD

Assistant Professor

Department of Emergency Medicine
Northwestern University

Assistant Residency Director
Department of Emergency Medicine
Northwestern Memorial Hospital
Chicago, Illinois

Jami L. Hickey

Lisa G. Lowe Hiller, MD, MPH, FACEP
Physician

Emergency Medicine

University of California

San Diego, California

Matthew Hinderaker, MD

Clinical Instructor

Department of Emergency Medicine
Tufts University School of Medicine
Boston, Massachusetts



Emergency Ultrasound Fellow
Emergency Department
Baystate Medical Center
Springfield, Massachusetts

Doodnauth Hiraman, MD

Associate Professor

Department of Emergency Medicine

Frank H. Netter School of Medicine of Quinnipiac University
North Haven, Connecticut

Vice Chairman

Department of Emergency Medicine
St. Vincent’s Medical Center
Bridgeport, Connecticut

Eva Tovar Hirashima, MD, MPH
Clinical Fellow

Department of Emergency Medicine
Harvard Medical School

Senior Resident

Department of Emergency Medicine

Massachusetts General Hospital/Brigham & Women’s Hospital
Boston, Massachusetts

Amanda Jillian-Lamond Holden, MD
Attending Physician

Palomar Medical Center

Escondido, California

Michael J. Holman, MD

Resident

Department of Emergency Medicine
University of California

San Diego, California

Jason Hoppe, DO

Assistant Professor

Department of Emergency Medicine
University of Colorado

Aurora, Colorado

Austin Hopper, BS
Director of Undergraduate Research



Department of Emergency Medicine Behavioral Emergencies Research Lab
UC San Diego Health System
San Diego, California

Jeffrey A. Horenstein, MD
Clinical Fellow

Emergency Medicine
Harvard Medical School

Resident

Emergency Medicine

Beth Israel Deaconess Medical Center
Boston, Massachusetts

Mark A. Hostetler, MD
Department of Emergency Medicine
Phoenix Children’s Hospital
Phoenix, Arizona

Carl K. Hsu, MD
Albert Einstein College of Medicine
Bronx, New York

Attending Physician

Department of Emergency Medicine
Beth Israel Medical Center

New York

James Q. Hwang, MD, RDMS, RDCS
Attending Physician

Department of Emergency Medicine
Scripps Memorial Hospital La Jolla
La Jolla, California

Jason C. Imperato, MD, MBA
Assistant Professor
Department of Medicine
Harvard Medical School
Boston, Massachusetts

Director of Operations

Department of Emergency Medicine
Mount Auburn Hospital

Cambridge, Massachusetts



Paul Ishimine, MD

Associate Clinical Professor

Departments of Emergency Medicine and Pediatrics
University of California

Director

Pediatric Emergency Medicine
Department of Emergency Medicine
UC San Diego Health System

San Diego, California

Albert Izzo, MD

Assistant Professor

Department of Emergency Medicine
Albert Einstein College of Medicine

Attending Physician

Department of Emergency Medicine
Montefiore Medical Center

Bronx, New York

Kenneth Jackimczyk, MD

Vice Chair

Department of Emergency Medicine
Maricopa Medical Center

Phoenix, Arizona

Lisa Jacobson, MD

Assistant Professor

Emergency Medicine

University of Florida College of Medicine
Gainesville, Florida

Faculty

Emergency Medicine
University of Florida-Shands
Jacksonville, Florida

Irving Jacoby, MD

Emeritus Professor of Medicine and Surgery
Department of Emergency Medicine
University of California

Attending Physician
Department of Emergency Medicine
UC San Diego Medical Center



San Diego, California

Liudvikas Jagminas, MD
Vice-Chair & Associate Professor
Emergency Medicine

Yale School of Medicine

Director Clinical Operations
Emergency Medicine

Yale New Haven Health System
New Haven, Connecticut

Sidney James, DO

Faculty

Department of Emergency Medicine
University of California

Irvine, California

Attending Physician

Department of Emergency Medicine
Kaweah Delta Medical Center
Visalia, California

Gregory D. Jay, MD, PhD

Professor

Emergency Medicine and Engineering

Warren Alpert Medical School of Brown University

Associate Chair for Research
Emergency Medicine

Rhode Island Hospital
Providence, Rhode Island

Albert S. Jin, MD, FACEP
Emergency Department
Mission Hospital Laguna Beach
Laguna Beach, California

Mary E. Johnson, MD

Assistant Professor

Department of Emergency Medicine
University of California

Attending Physician
Department or Emergency Medicine
University of California



San Diego, California

Josh W. Joseph, MD

Resident Physician

Emergency Medicine

Harvard Medical School

Beth Israel Deaconess Medical Center
Boston, Massachusetts

Chief and Medical Director
Pediatric Emergency Medicine
Emergency Medicine

UF & Shandy

Jacksonville, Florida

Madeline M. Joseph, MD

Professor of Emergency Medicine and Pediatrics
Emergency Medicine

University of Florida College of Medicine — Jacksonville
Jacksonville, Florida

Alfred A. Joshua, MD, MBA
Assistant Clinical Professor
Department of Emergency Medicine
University of California

Emergency Department Physician
Department of Emergency Medicine
Tri-City Medical Center

San Diego, California

Maureen L. Joyner, MD, FACEP
Assistant Professor

Department of Emergency Medicine
Emory University School of Medicine
Atlanta, Georgia

Joseph Kahn, MD

Associate Professor

Department of Emergency Medicine
Boston University School of Medicine

Director, Medical Student Education
Department of Emergency Medicine
Boston Medical Center



Boston, Massachusetts

Chadi I. Kahwaji, MD, PhD
Director of Medical Simulation
Department of Emergency Medicine
Kaweah Delta Health Care Dsitrict
Visalia, California

Amin Antoine Kazzi, MD, FAAEM, MAAEM

Deputy Chief of Staff & Associate Professor of Emergency Medicine
Department of Emergency Medicine

American University of Beirut

Faculty of Medicine

Deputy Chief of Staff & Associate Professor
Department of Emergency Medicine
American University of Beirut Medical Center
Beirut, Lebanon

Matthew T. Keadey, MD

Assistant Professor

Department of Emergency Medicine
Emory University School of Medicine

Chief of Emergency Medicine
Department of Emergency Medicine
Emory University Hospital

Atlanta, Georgia

Samuel M. Keim, MD, MS

Professor and Head

Department of Emergency Medicine

Director, Arizona Emergency Medicine Research Center
University of Arizona

Phoenix, Arizona

Adam Kellogg, MD

Assistant Professor

Department of Emergency Medicine
Tufts University School of Medicine
Boston, Massachusetts

Associate Residency Program Director
Emergency Department
Baystate Medical Center



Springfield, Massachusetts

Stephen M. Kelly, DO

Clinical Assistant

Emergency Medicine

Tufts University School of Medicine
Boston, Massachusetts

Fellow

Emergency Medicine
Baystate Medical Center
Springfield, Massachusetts

Megan G. Kemnitz, MD
Emergency Medicine Surgery
Duke University

Resident Physician

Emergency Medicine Surgery
Duke University Medical Center
Durham, North Carolina

Andrew C. Kendall
Attending Physician

West Suburban Medical Center
Oak Park, Illinois

Elicia Sinor Kennedy, MD, FACEP
Clinical Assistant Professor

Department of Emergency Medicine
University of Arkansas for Medical Sciences

Attending Physician

Department of Emergency Medicine
Baptist Medical Center

Little Rock, Arkansas

Maura Kennedy, MD, MPH
Instructor

Department of Medicine
Harvard Medical School

Assistant Director for Research
Department of Emergency Medicine
Beth Israel Deaconess Medical Center
Boston, Massachusetts



Kathleen A. Kerrigan, MD
Assistant Professor

Department of Emergency Medicine
Tufts Medical School

Boston, Massachusetts

Faculty

Department of Emergency Medicine
Baystate Medical Center
Springfield, Massachusetts

James Killeen, MD

Clinical Professor of Emergency Medicine
Department of Emergency Medicine

UC San Diego Health Sciences

Clinical Professor of Emergency Medicine
Department of Emergency Medicine

UC San Diego Health Sciences

San Diego, California

Grace Kim, MD

Assistant Professor

Department of Emergency Medicine
Loma Linda University

Attending Physician

Department of Emergency Medicine
Division of Pediatric Emergency University
Loma Linda University Medical Center
Loma Linda, California

Ronald E. Kim, MD

Assistant Professor

Department of Emergency Medicine
Rush University

Attending Physician

Department of Emergency Medicine
Cook County Hospital (Stroger)
Chicago, Illinois

Reneé A. King, MD, MPH
Assistant Professor
Emergency Medicine
University of Colorado



Aurora, Colorado
Matthew A. Kippenhand

Amy Kiraly, MD

Resident Physician

Emergency Medicine

Northwestern University Feinberg School of Medicine
Chicago, Illinois

AJ Kirk, MD, FF/EMT, FACEP, FAAEM
Assistant Professor

Surgery

University of Texas Southwestern
Dallas

Associate Program Director
Emergency Medicine

John Peter Smith

Fort Worth, Texas

Richard S. Klasco, MD, FACEP
Instructor

Department of Emergency Medicine
Harvard Medical School

Attending Physician

Department of Emergency Medicine
Beth Israel Deaconess Medical Center
Boston, Massachusetts

Barry J. Knapp, MD

Associate Professor

Department of Emergency Medicine
Eastern Virginia Medical School
Norfolk, Virginia

Paul Kolecki, MD

Associate Professor

Department of Emergency Medicine
Jefferson Medical College

Associate Professor
Department of Emergency Medicine
Thomas Jefferson University Hospital



Philadelphia, Pennsylvania

Jennifer L. Kolodchak, MD
Clinical Instructor

Department of Emergency Medicine
Rush Medical College

Attending Physician

Department of Emergency Medicine
Rush University Medical Center
Chicago, Illinois

Chelsea Kolshak, MD

Department of Emergency Medicine
Carolinas Medical Center

Charlotte, North Carolina

Amy V. Kontrick, MD

Assistant Professor

Department of Emergency Medicine

Northwestern University Feinberg School of Medicine
Northwestern Memorial Hospital

Chicago, Illinois

Jason Koob, MD

Resident

Department of Emergency Medicine

Northwestern University Feinberg School of Medicine
Northwestern Memorial Hospital

Chicago, Illinois

Matthew C. Kostura, MD

Resident Physician

Emergency Medicine

University of Arizona Medical Center
Tucson, Arizona

Richard S. Krause, MD

Assistant Clinical Professor

Emergency Medicine

University at Buffalo, the State University of New York
Buffalo, New York

Joel Kravitz, MD, FACSP, FRCPSC



Assistant Professor

Department of Emergency Medicine
Jefferson University Hospital
Philadelphia, Pennsylvania

Vice Chair

Department of Emergency Medicine
Community Medical Center

Toms River, New Jersey

David S. Kroll, MD
Clinical Fellow
Psychiatry

Harvard Medical School

Resident

Psychiatry

Beth Israel Deaconess Medical Center
Boston, Massachusetts

Lara K. Kulchycki, MD, MPH
Emergency Physician

Emergency Medicine

Santa Clara Valley Medical Center
San Jose, California

Alan M. Kumar, MD

Clinical Instructor

Department of Emergency Medicine
Northwestern University Medical School
Chicago, Illinois

Chairman

Emergency Medicine
The Community Hospital
Munster, Indiana

Danielle B. Kushner, MD
Lecturer

Department of Psychiatry
Harvard University

PGY-4 Resident

Department of Psychiatry

Beth Israel Deaconess Medical Center
Boston, Massachusetts



Rashid F. Kysia, MD, MPH
Assistant Professor

Emergency Medicine
Rush Medical Center

Attending Physician
Emergency Medicine

Cook County Hospital (Stroger)
Chicago, Illinois

Andrew T. LaFree, MD
Resident

Emergency Medicine
University of California
San Diego, California

Ruth L. Lamm, MD

Department of Emergency Medicine
Emory University School of Medicine
Atlanta, Georgia

Patrick M. Lank, MD, MS
Fellow

Division of Medical Toxicology
Toxikon Consortium

Department of Emergency Medicine
Cook County Hospital (Stroger)
Chicago, Illinois

Charles F. Lanzillo, MD

Resident Physician

Department of Emergency Medicine
University of California San Diego

Resident Physician

Department of Emergency Medicine
UCSD Hospital System

San Diego, California

Daniel R. Lasoff, MD
Resident Physician
Emergency Medicine
University of California
San Diego, California



Emi M. Latham, MD

Assistant Clinical Professor of Emergency Medicine
Emergency Department

University of California

Emergency Department\ Naval Medical Center San Diego
San Diego, California

Denise S. Lawe, MD
Emergency Medicine Consultant
Wanganui Hospital

New Zealand

Minh V. Le, MD

Clinical Instructor

Department of Family Medicine
University of California

San Diego, California

Staff Emergency Physician

Department of Emergency Medicine
Mission Hospital Regional Medical Center
Mission Viejo, California

Calvin A. Lee, MD
Clinical Fellow

Department of Emergency Medicine
Harvard Medical School

Senior Resident

Department of Emergency Medicine

Massachusetts General Hospital/Brigham & Women’s Hospital
Boston, Massachusetts

Moon O. Lee, MD, MPH
Assistant Professor
Department of Emergency Medicine

Attending Physician

Department of Emergency Medicine
Tufts Medical Center

Boston, Massachusetts

Moses S. Lee, MD
Assistant Clinical Professor
Emergency Medicine



Rush University Medical Center

Attending Physician

Emergency Medicine

John H. Stroger, Jr. Hospital of Cook County
Chicago, Illinois

Terrance T. Lee, MD

Resident

Department of Emergency Medicine
Beth Israel Deaconess Medical Center
Boston, Massachusetts

Donald J. Lefkowits, MD, FACEP
Assistant Clinical Professor

Department of Family Medicine
University of Colorado, School of Medicine

Medical Director
Emergency Department
Rose Medical Center
Denver, Colorado

Eric Legome, MD

Professor

Clinical Emergency Medicine
Emergency Medicine

SUNY Downstate School of Medicine

Chief

Emergency Medicine
Kings County Hospital
Brooklyn, New York

Dustin G. Leigh, MD
Resident Physician
Emergency Medicine
Mayo Clinic
Rochester, Minnesota

Steven Lelyveld, MD

Associate Professor of Medicine and Pediatrics
Department of Emergency Medicine

University of Chicago Pritzker School of Medicine

Medical Director



Department of Occupational Medicine
University of Chicago Department of Medicine
Chicago, Illinois

John P. Lemos, MD, MPH

Clinical Instructor

Department of Emergency Medicine
Emory University

Clinical Instructor

Department of Emergency Medicine
Grady Memorial Hospital

Atlanta, Georgia

Roneet Lev, MD, FACEP
Director of Operations
Emergency Department
Scripps Mercy Hospital
San Diego, California

William J. Lewander, MD

Professor of Emergency Medicine & Pediatrics
Emergency Medicine

Warren Alpert Medical School of Brown University

Vice Chair of Pediatric Emergency Medicine
Emergency Medicine

Rhode Island Hospital

Providence, Rhode Island

Trevor Lewis, MD

Assistant Professor of Emergency Medicine
Emergency Medicine

Rush Medical College

Medical Director

Emergency Department

John H. Stroger, Jr. Hospital of Cook County
Chicago, Illinois

Lazaro Lezcano, MD
Director

Division of Neonatology
St. Barnabas Hospital

Assistant Professor of Pediatrics



Albert Einstein College of Medicine
Bronx, New York

Richard Lichenstein, MD

Professor

Department of Pediatrics

University of Maryland School of Medicine

Director

Pediatric Emergency Medicine

Department of Pediatrics

University of Maryland Hospital for Children
Baltimore, Maryland

Christopher S. Lim, MD
Fellow

Department of Toxicology
Cook County Hospital (Stroger)
Chicago, Illinois

Alexander T. Limkakeng, Jr., MD
Director of Acute Care Research
Emergency Medicine Surgery

Duke University Hospital

Assistant Professor

Emergency Medicine Surgery
Duke University Medical Center
Durham, North Carolina

Margaret J. Lin, MD

Resident Physician

Department of Emergency Medicine
Harvard Medical School

Beth Israel Deaconess Medical Center
Boston, Massachusetts

Steven M. Lindsey, MD

Chief Resident

Department of Emergency Medicine
Emory University School of Medicine
Atlanta, Georgia

Jean C.Y. Lo, MD, MS
Assistant Professor



Department of Emergency Medicine
Loma Linda University Medical Center
Loma Linda, California

Frank LoVecchio, DO, MPH, FACEP, ABMT
Professor
University of Arizona College of Medicine

Maricopa Medical Center Vice Chairman
Banner Poison Control Phoenix Children’s Hospital
Phoenix, Arizona

Douglas W. Lowery-North, MD, MSPH
Associate Professor

Department of Emergency Medicine
Emory University

Vice Chair of Clinical Operations
Department of Emergency Medicine
Emory Healthcare

Atlanta, Georgia

Jenny J. Lu

Assistant Professor

Department of Emergency Medicine
Rush Medical College

Attending Physician and Toxicologist
Department of Emergency Medicine
Cook County Health and Hospital System
Chicago, Illinois

Nicole L. Lunceford, DO

Clinical Faculty

Department of Emergency Medicine
Naval Hospital — Naples

Gricignano di Aversa, Italy

Gene Ma, MD

Volunteer Assistant Clinical Professor
Department of Emergency Medicine
University of California School of Medicine
San Diego, California

Vice Chairman
Emergency Medicine



Tri-City Medical Center
Oceanside, California

Ali F. Maatouk, MD, FCCP

Chief Resident

Emergency Medicine

American University of Beirut Medical Center
Beirut, Lebanon

Fraser C. Mackay, MD

Clinical Associate

Department of Emergency Medicine
Tufts University School of Medicine
Boston, Massachusetts

Resident

Emergency Department
Baystate Medical Center
Springfield, Massachusetts

Laura J. Macnow, MD
Division of Emergency Medicine
Harvard Medical School

Attending Physician

Department of Emergency Medicine
Beth Israel Deaconess Medical Center
Boston, Massachusetts

Bo E. Madsen, MD

Senior Associate Consultant
Emergency Medicine

Mayo Clinic

Rochester, Minnesota

John Mahoney, MD

Associate Professor

Department of Emergency Medicine
University of Pittsburgh School of Medicine

Attending Physician

Department of Emergency Medicine
UPMC Presbyterian

Pittsburgh, Pennsylvania



Edwin R. Malone, MD, MSPH
Chief Resident

Emergency Medicine

Cook County Hospital (Stroger)
Chicago, Illinois

Mark Mandell, MD

Chairman

Department of Emergency Medicine
Morristown Medical Center
Morristown, New Jersey

Francesco Mannelli, MD

Chief

Pediatric Emergency Department
Anna Meyer Pediatric Hospital
Florence, Italy

Armando Marquez, Jr., MD

Assistant Professor

Department of Emergency Medicine
University of Illinois College of Medicine
Peoria, Illinois

Director of Emergency Medical Services

Department of Emergency Medicine

University of Illinois Hospital and Health Sciences System
Chicago, Illinois

Kevin F. Maskell, Jr., MD, MSc
Resident

Department of Emergency Medicine
Madigan Army Medical Center
Tacoma, Washington

Jon D. Mason, MD, FAAP, FACEP

Professor of Emergency Medicine and Pediatrics
Pediatrics

Eastern Virginia Medical School

Attending Physician

Peditkern-.2ptics, Division of Emekern-.2ptgency Medicine
Children’s Hospital of the King’s Daughters

Norfolk, Virginia
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HELLP Syndrome

Hemophilia

Idiopathic Thrombocytopenic Purpura
Leukocytosis

Polycythemia

Sickle Cell Disease

Thrombotic Thrombocytopenic Purpura
Transfusion Complications

Von Willebrand Disease

Immune System Emergencies
Anaphylaxis

Angioedema

Granulocytopenia

HIV/AIDS

Idiopathic Thrombocytopenic Purpura
Immunosuppression
Opportunistic Infections
Pruritus

Serum Sickness

Systemic Lupus Erythematosus
Transplant Rejection

Vasculitis

Infectious Disease Emergencies



Abscess, Skin/Soft Tissue
Amebiasis

Babesiosis

Botulism

Cellulitis

Cervical Adenitis
Chancroid

Dengue Fever
Ehrlichiosis
Encephalitis
Endocarditis
Epididymitis/Orchitis
Epiglottitis, Adult
Epiglottitis, Pediatric
Fournier Gangrene
Giardiasis
Gonococcal Disease
Hand Infection
Hemorrhagic Fevers
Herpes Simplex
Herpes Zoster
Herpes, Genital
Immunizations
Impetigo

Influenza

Kawasaki Disease
Leukocytosis

Lyme Disease
Lymphadenitis
Lymphangitis
Lymphogranuloma Venereum
Malaria

Mastitis

Mastoiditis



Measles

Meningitis

Meningococcemia
Mononucleosis

MRSA, Community Acquired
Mumps

Myocarditis

Necrotizing Soft Tissue Infections
Necrotizing Ulcerative Gingivitis
Needlestick

Osteomyelitis

Pelvic Inflammatory Disease
Periorbital and Orbital Cellulitis
Pertussis

Pharyngitis

Pneumocystis Pneumonia
Pneumonia, Adult

Pneumonia, Pediatric

Polio

Prostatitis

Rabies

Rash

Rheumatic Fever

Rocky Mountain Spotted Fever
Roseola

Rubella

Sepsis

Sinusitis (Rhinosinusitis)
Sporotrichosis

Staphylococcal Scalded Skin Syndrome
Stevens—Johnson Syndrome
Streptococcal Disease

Syphilis

Tetanus



Tick Bite

Tinea Infections, Cutaneous
Toxic Epidermal Necrolysis
Toxic Shock Syndrome
Toxoplasmosis

Trichomonas

Tuberculosis

Tularemia

Urethritis

Urinary Tract Infections, Adult
Urinary Tract Infections, Pediatric
Varicella

West Nile Virus

Metabolic Emergencies
Acidosis

Alcoholic Ketoacidosis
Alkalosis

Diabetic Ketoacidosis
Hypercalcemia
Hyperkalemia
Hypernatremia
Hyperosmolar Syndrome
Hypocalcemia
Hypoglycemia
Hypokalemia
Hyponatremia

Neurologic Emergencies
Amyotrophic Lateral Sclerosis
Bell’s Palsy

Cauda Equina Syndrome
Cavernous Sinus Thrombosis
Cerebral Aneurysm

Cerebral Vascular Accident



Coma

Delirium

Dementia

Diplopia

Dystonic Reaction
Encephalitis

Epidural Abscess

Epidural Hematoma

Giant Cell Arteritis (GCA) (Temporal Arteritis)
Guillain-Barré Syndrome
Headache

Headache, Cluster

Headache, Migraine

Horner Syndrome
Hydrocephalus

Intracerebral Hemorrhage
Multiple Sclerosis

Myasthenia Gravis
Neuroleptic Malignant Syndrome
Oculomotor Nerve Palsy
Parkinson Disease

Periodic Paralysis

Peripheral Neuropathy
Polyneuropathy

Pseudotumor Cerebri
Reperfusion Therapy, Cerebral
Seizure, Adult

Seizure, Febrile

Seizure, Pediatric

Spinal Cord Syndromes
Subarachnoid Hemorrhage
Transient Global Amnesia
Transient Ischemic Attack (TIA)
Trigeminal Neuralgia



Ventricular Peritoneal Shunts
Vertebrobasilar Insufficiency
Weakness

Nontraumatic Musculoskeletal Emergencies
Ankylosing Spondylitis

Arthritis, Degenerative

Arthritis, Juvenile Idiopathic
Arthritis, Monoarticular
Arthritis, Rheumatoid

Arthritis, Septic

Back Pain

Bursitis

Carpal Tunnel Syndrome
Dermatomyositis/Polymyositis
Fibromyalgia

Gout/Pseudogout
Legg—Calvé-Perthes Disease
Osgood-Schlatter Disease
Osteogenesis Imperfecta
Osteomyelitis

Osteoporosis

Paget Disease

Paronychia

Reactive Arthritis
Rhabdomyolysis
Ring/Constricting Band Removal
Sciatica/Herniated Disc

Slipped Capital Femoral Epiphysis
Spondylolysis/Spondylolisthesis
Synovitis, Toxic

Tendonitis

Tenosynovitis

Obstetrical Emergencies



Abortion, Spontaneous
Cardiomyopathy, Peripartum
Cesarean Section, Emergency
Delivery, Uncomplicated
Ectopic Pregnancy

HELLP Syndrome
Hydatidiform Mole
Hyperemesis Gravidarum
Labor

Placental Abruption

Placenta Previa

Postpartum Hemorrhage
Postpartum Infection
Preeclampsia/Eclampsia
Pregnancy, Trauma In
Pregnancy, Uncomplicated
Vaginal Bleeding in Pregnancy

Oncologic Emergencies
Hyperviscosity Syndrome
Leukemia

Multiple Myeloma

Tumor Compression Syndromes

Ophthalmologic Emergencies
Central Retinal Artery Occlusion
Central Retinal Vein Occlusion
Conjunctivitis

Corneal Abrasion

Corneal Burn

Corneal Foreign Body
Dacryocystitis and Dacryoadenitis
Diplopia

Glaucoma

Globe Rupture



Hordeolum and Chalazion
Hyphema

Iritis

Optic Neuritis

Periorbital and Orbital Cellulitis
Red Eye

Retinal Detachment
Retro-Orbital Hematoma
Ultraviolet Keratitis
Uvulitis

Visual Loss

Vitreous Hemorrhage

Orthopedic Injuries
Acromioclavicular Joint Injury
Amputation Traumatic/Replantation
Ankle Fracture/Dislocation
Ankle Sprain

Carpal Fractures

Clavicle Fracture

Elbow Injuries

Epiphyseal Injuries

Femur Fracture

Foot Fracture

Forearm Fracture, Shaft/Distal
Fracture, Open

Hand Infection

Hip Injury

Humerus Fracture

Knee Dislocation

Knee injuries: ACL, PCL, MCL, Meniscus
Lunate Dislocation
Metacarpal Injuries
Nursemaid’s Elbow

Patellar Injuries



Pelvic Fracture

Perilunate Dislocation
Phalangeal Injuries, Foot
Phalangeal Injuries, Hand
Reactive Arthritis

Sacral Fracture

Scaphoid Fracture

Shoulder Dislocation

Spine Injury: Cervical, Adult
Spine Injury: Cervical, Pediatric
Spine Injury: Coccyx

Spine Injury: Lumbar

Spine Injury: Thoracic
Sternoclavicular Joint Injury
Thumb Fracture

Tibial Plateau Fracture
Tibial/Fibular Shaft Fracture

Pediatric Emergencies
Abuse, Pediatric (Nonaccidental Trauma [NAT])
Apnea, Pediatric

Asthma, Pediatric

Bacterial Tracheitis
Bronchitis

Croup

Cystic Fibrosis

Diabetes Mellitus, Juvenile
Diaper Rash

Diarrhea, Pediatric
Epiglottitis, Pediatric
Epiphyseal Injuries

Failure to Thrive

Feeding Problems, Pediatric
Fever, Pediatric

Fractures, Pediatric



Henoch-Schunlein Purpura
Hirschsprung Disease

Hydrocele

Inborn Errors of Metabolism
Intussusception

Irritable Infant

Kawasaki Disease

Malrotation

Neonatal Jaundice

Neonatal Sepsis

Nursemaid’s Elbow

Patent Ductus Arteriosus

Pediatric Trauma

Pertussis

Pneumonia, Pediatric

Pyloric Stenosis

Rash, Pediatric

Resuscitation, Neonate
Resuscitation, Pediatric

Reye Syndrome

Seizure, Febrile

Seizure, Pediatric

Spine Injury: Cervical, Pediatric
Staphylococcal Scalded Skin Syndrome
Sudden Infant Death Syndrome (SIDS)
Urinary Tract Infections, Pediatric
Vomiting, Pediatric

Psychobehavioral Emergencies

Abuse, Elder

Abuse, Pediatric (Nonaccidental Trauma [NAT])
Agitation

Bipolar Disorder

Delirium

Depression



Domestic Violence
Dystonic Reaction

Eating Disorder
Hallucinations
Munchausen Syndrome
Panic Attack

Psychiatric Commitment
Psychosis, Acute
Psychosis, Medical vs. Psychiatric
Schizophrenia

Suicide, Risk Evaluation
Violence, Management of
Withdrawal, Alcohol
Withdrawal, Drug

Pulmonary-thoracic Emergencies
Airway Adjuncts

Airway Management

Asthma, Adult

Asthma, Pediatric

Bacterial Tracheitis

Bronchiolitis

Bronchitis

Chronic Obstructive Pulmonary Disease
Cor Pulmonale

Croup

Cystic Fibrosis

Dyspnea

Noncardiogenic Pulmonary Edema
Pleural Effusion

Pneumocystis Pneumonia
Pneumomediastinum

Pneumonia, Adult

Pneumonia, Pediatric
Pneumothorax



Pulmonary Edema
Pulmonary Embolism
Sarcoidosis

Sleep Apnea

Thoracic Outlet Syndrome
Tuberculosis

Ventilator Management

Renal Emergencies

Dialysis Complications
Glomerulonephritis
Hematuria/Proteinuria

Nephritic Syndrome

Nephrotic Syndrome

Pyelonephritis

Renal Calculus

Renal Failure (Acute Kidney Injury)
Rhabdomyolysis

Toxicologic Emergencies
Acetaminophen Poisoning

Alcohol Poisoning

Amphetamine Poisoning
Anticholinergic Poisoning
Antidepressant Poisoning

Arsenic Poisoning

Barbiturates Poisoning

Bath Salts — Synthetic Cathinones Poisoning
Benzodiazepine Poisoning
Beta-Blocker Poisoning

Biologic Weapons

Calcium Channel Blocker Poisoning
Carbamazepine Poisoning

Carbon Monoxide Poisoning
Caustic Ingestion



Chemical Weapons Poisoning
Cocaine Poisoning

Cyanide Poisoning

Digoxin, Poisoning

Disulfiram Reaction

Ethylene Glycol Poisoning
GHB Poisoning

Hallucinogen Poisoning
Hazmat

Hydrocarbon Poisoning
Hypoglycemic Agent Poisoning
Iron Poisoning

Irritant Gas Exposure

Isoniazid Poisoning
Isopropanol Poisoning

Lead Poisoning

Lithium Poisoning

MDMA Poisoning

Mercury Poisoning

Methanol Poisoning
Methemoglobinemia
Monoamine Oxidase Inhibitor Poisoning
Mushroom Poisoning
Neuroleptic Poisoning
Nonsteroidal Anti-inflammatory Poisoning
Opiate Poisoning
Organophosphate Poisoning
Phencyclidine Poisoning
Phenytoin Poisoning

Plant Poisoning

Poisoning

Poisoning, Antidotes
Poisoning, Gastric Decontamination
Poisoning, Toxidromes



Salicylate Poisoning

Serotonin Syndrome (Drug-Induced)
Smoke Inhalation

Snake Envenomation

Spider Bite, Black Widow

Spider Bite, Brown Recluse

Sting, Bee

Sting, Scorpion

Sympathomimetic Poisoning
Theophylline Poisoning

Toluene Poisoning

Tricyclic Antidepressant, Poisoning
Warfarin Complications

Traumatic Injuries
Abdominal Trauma, Blunt
Abdominal Trauma, Imaging
Abdominal Trauma, Penetrating
Abuse, Elder

Abuse, Pediatric (Nonaccidental Trauma [NAT])
Bite, Animal

Bite, Human

Bladder Injury

Blow-Out Fracture

Burns

Chest Trauma, Blunt

Chest Trauma, Penetrating
Colon Trauma

Compartment Syndrome
Dental Trauma
Diaphragmatic Trauma
Domestic Violence

Drowning

Duodenal Trauma

Epidural Hematoma



Esophageal Trauma
Extremity Trauma, Penetrating
Facial Fractures

Flail Chest

Geriatric trauma

Head Trauma, Blunt

Head Trauma, Penetrating
Hemothorax

Hepatic Injury

Intracerebral Hemorrhage
Laceration Management
Larynx Fracture

Lightning Injuries
Myocardial Contusion

Nasal Fractures

Neck Injury by Strangulation/Hanging
Neck Trauma, Blunt, Anterior
Neck Trauma, Penetrating, Anterior
Otologic Trauma

Pancreatic Trauma

Pediatric Trauma

Penile Shaft Fracture
Pneumothorax

Pregnancy, Trauma In
Pulmonary Contusion

Rectal Trauma

Renal Injury

Retro-Orbital Hematoma

Rib Fracture

Small-Bowel Injury

Spinal Cord Syndromes
Splenic Injury

Subarachnoid Hemorrhage
Subdural Hematoma



Taser Injuries
Tendon Laceration
Trauma, Multiple
Urethral Trauma
Wound Ballistics

Vascular Emergencies
Abdominal Aortic Aneurysm
Aortic Dissection, Thoracic
Aortic Rupture, Traumatic (TAI)
Arterial Occlusion

Cavernous Sinus Thrombosis
Cerebral Aneurysm

Deep Vein Thrombosis
Gangrene

Giant Cell Arteritis (GCA) (Temporal Arteritis)
Mesenteric Ischemia

Peripheral Vascular Disease
Venous Insufficiency



Rosen & Barkin’s
5-Minute
Emergency
Medicine
Consult

STH EDITION



Rapid-Sequence Intubation”

1. Pre-oxygenate with 100% oxygen

2. Apply cricoid pressure

3. Induction: etomidate (0.3 mg/kg), propofol (0.5-2 mg/kg) or ketamine (2 mg/kg) IV
push

4. Neuromuscular blockade: succinylcholine 1.5 mg/kg IV push

5. Wait 30-45 sec

6. Intubate when optimal conditions achieved

*Consider pretreatment with fentanyl (1-2 pg/kg) IV push (over 1-2 min) and lidocaine
(1.5 mg/kg) IV push if concern for increased intracranial pressure or severe
hypertension

*Consider defasciculating dose of paralytic if concern for increased intracranial pressure
(see table for dosage)

*Atropine: 0.02 mg/kg IV push (for children <1 y)

Neuromuscular Blocking Agents

Agent RSl Dosage (paralytic) Dosage (fas pro*) Onset Duration
Succinylcholine RSl 1-2 mgfkg 20-60 sec 4=6 min
Rocuronium RSl 06-1.2 mg'kg 0,06 mglkg 2 min 30 min
Vecuronium RSl 0.015-0.25 mg/kg 0.01 mg/kg 2.5-5 min 25-40 min
*fas pro, tasciculation prophylaxis/defasciculating dose; RS, rapid-sequence intubation.
Sedative and Induction Agents
Sedative Dosage IVP Onset Duration
Etomidate 0.2-0.3 mg/kg 60 sec 3-5 min
Fentanyl Inducton: 2-10 pg/kg B0 sec 30-80 min
Sedation (fitrate): 05-1 pg/lkg
Ketamine 2 mg/kg slow IVP (<05 mg/kg/min) 30=60 sec 15 min
Midazolam Induction: 0.07-0.3 mg/k 2 min 1-2h
Sedation (titrate): D.C'Q-D.gd mg/ kg
“Propofol 0.5-2 mg/kg VP 30 sec 3-10 min
Thiopental 3-4 mag/kg 20-40 sec 5—10 min

Pediatric Vital Signs and Resuscitation Equipment Sizes




Term 6 mo 1yr 2yr S5yr 10 yr
Approximate weight 24 kg S kg 10 kg 13 kg 20 kg 25 kg
Vital signs
BPF (systolic) mm Hg 60 +10 80 + 20 86 + 30 90495 | S0+ 20 112+ 19
HR 125 130 125 1156 100 Th
RR 40110 38+ 10 30+ 11 2844 2716 21+ 4
Resuscitation
Defibrillation 8J 16.J 204 o6 J 40 J T0J
Cardioversion 2-4J 4-8 J 5-104 T=13J 20-40J | 25-T0J
Suction catheter 8F 8~-10F 8-10F 10F 10F 12F
Airway
Laryngoscope blade 1(st) 1-2 (s1) 1-2 (s1) 2 (st/c) 2 (st/c) 2-3 (st/c)
Endotracheal tube (mm) | 3.0-35 3.5-4.0 40-4.5 4.5 b.0=65 6.5
Liptip length {mm) 105 12 12 135 165 195
Tubes
Masogastric tube 5/6 8 10 10 10=-12 12
Urinary catheter b feeding tube | 5-8 feeding tube | 8 feading tube 10 Foley 10 Foley 10 Foley
Chest tube (Fr) 10-12 14-20 16-20 14-24 20-28 28-32
Temperature Conversion: Celsius <= Fahrenheit
Celsius Fahrenheit Celsius Fahrenheit
34.2 936 386 1014
34.6 04.3 39.0 1022
35.0 Q5.0 394 1029
35.4 057 30.8 1036
358 06.4 402 104.3
36.2 a7.1 40.6 105.1
36.6 Q7.8 41.0 1058
37.0 086 414 1065
374 09.3 41.8 107.2
378 100.0 4292 1080
382 100.7 42.6 1087
°F =0/b x°C + 32
Weight Conversion: Pounds <> Kilograms
10 b 453 kg 110 |b 49,89 kg
20 |b 0.07 kg 120 |b 54.43 kg
20 Ib 13.60 kg 120 |b bHB.OE6 kg
40 |b 18.14 kg 140 |b 63.50 kg
50 Ib 22.68 kg 150 |b 68.04 kg
60 Ib 27.21 kg 160 Ib T257 kg
70 b 21.75 kg 170 Ib 7711 kg
80 Ib 36.28 kg 180 Ib 81.64 kg
90 Ib 40.82 kg 180 |b 86.18 kg
100 Ib 45.36 kg 200 Ib 00.72 kg

kg = Ib x 2.2




ABDOMINAL AORTIC ANEURYSM

Daniel J. Henning * Jason C. Imperato * Carlo L. Rosen

@ BASICS

DESCRIPTION
® Focal dilation of the aortic wall with an increase in diameter by at least 50% (>3

cm).
95% are infrarenal.
Rapid expansion or rupture causes symptoms.
Rupture can occur into the intraperitoneal or retroperitoneal spaces
Intraperitoneal rupture is usually immediately fatal
Average growth rate of 0.2-0.5 cm/yr
Of ruptures:

_ 90% overall mortality

_ 80% mortality for patients who reach the hospital

_ 50% mortality for patients who undergo emergency repair

Geriatric Considerations
® Risk increases with advanced age.
® Present in:
_ 4-8% of all patients older than 65 yr
_ 5-10% of men 65-79 yr old
_ 12.5% of men 75-84 yr old
_ 5.2% of women 75-84 yr old

ETIOLOGY
® Risk factors:
_ Male gender
_ Age >65yr
_ Family history
_ Cigarette smoking
_ Atherosclerosis
_ HTN
_ Diabetes mellitus
_ Connective tissue disorders:
O Ehlers-Danlos syndrome
O Marfan syndrome
¢ Uncommon causes:
_ Blunt abdominal trauma
_ Congenital aneurysm



_ Infections of the aorta
_ Mycotic aneurysm secondary to endocarditis
® Rupture risk factors:
_ Size (annual rupture rates):
O Aneurysms 5-5.9 cm = 4%
O Aneurysms 6-6.9 cm = 7%
O Aneurysms 6.9-7 cm = 20%
_ Expansion:
O A small aneurysm that grows >0.5 cm in 6 mo is at high risk for
rupture.
_ Gender:
O For aneurysms 4.0-5.5 cm, women have 4 X higher risk of rupture
compared to men with similar sized aneurysms.

@ DIAGNOSIS

SIGNS AND SYMPTOMS

History
® Abdominal, back, or flank pain:
_ Vague, dull quality
_ Constant, throbbing, or colicky
_ Acute, severe, constant
_ Radiates to chest, thigh, inguinal area, or scrotum
_ Flank pain radiating to the groin in 10% of cases
® Lower extremity pain
® Syncope, near-syncope
® Unruptured are most often asymptomatic

Physical-Exam
® Unruptured:
_ Abdominal mass or fullness
_ Palpable, nontender, pulsatile mass
_ Intact femoral pulses
® Ruptured:
_ Classic triad (only 1/3 of the cases):
© Pain
© Hypotension
O Pulsatile abdominal mass
_ Systemic:
© Hypotension
O Tachycardia



@)

Evidence of systemic embolization

_ Abdomen:

O
O
@)
O
O

@)

Pulsatile, tender abdominal mass

Flank ecchymosis (Grey Turner sign) indicates retroperitoneal bleed.
Only 75% of aneurysms >5 cm are palpable.

Abdominal tenderness

Abdominal bruit

GI bleeding

_ Extremities:

@)

Diminished or asymmetric pulses in the lower extremities

® Complications:
_ Large emboli: Acute painful lower extremity
_ Microemboli: Cool, painful, cyanotic toes (“blue toe syndrome”)
_ Aneurysmal thrombosis: Acutely ischemic lower extremity
_ Aortoenteric fistula: GI bleeding

ESSENTIAL WORKUP
® Unstable patients:
_ Bedside abdominal US
_ Explorative surgery without further ancillary studies
® Stable, symptomatic patients:
_ Abdominal CT

DIAGNOSIS TESTS & NTERPRETATION

Type and cross-match blood

[

® CBC

® (Creatinine
® Urinalysis
[

Coagulation studies

Imaging

® Plain radiographs:
_ Abdominal or lateral lumbar radiographs
_ Only if other tests are unavailable
_ Curvilinear calcification of the aortic wall or a paravertebral soft-tissue
mass indicates abdominal aortic aneurysm (AAA) in 75% of patients.
_ Cannot identify rupture
_ Negative study does not rule out AAA.
® Abdominal ultrasound:
_ 100% sensitive and 92-99% specific for detecting AAA prior to rupture
_ In emergent setting, useful to determine presence of AAA.



_ Ultrasound findings consistent with AAA are enlarged aorta >3 cm or focal
dilatation of the aorta.

_ Sensitivity has been reported as low as 10% following rupture.

_ Indicated in the unstable patient

Abdominal CT scan:

_ Contrast is not necessary to make the diagnosis but CT angiogram is
required for surgical planning for an endovascular approach

_ Will demonstrate both aneurysm and site of rupture (intraperitoneal vs.
retroperitoneal)

_ Allows more accurate measurement of aortic diameter

DIFFERENTIAL DIAGNOSIS

Other abdominal arterial aneurysms (i.e., iliac or renal)
Aortic dissection

Renal colic

Biliary colic
Musculoskeletal back pain
Pancreatitis

Cholecystitis

Appendicitis

Bowel obstruction
Perforated viscus
Mesenteric ischemia
Diverticulitis

GI hemorrhage

Aortic thromboembolism
Myocardial infarction
Addisonian crisis

Sepsis

Spinal cord compression

ﬁ TREATMENT

PRE HOSPITAL

Establish 2 large-bore IV lines
Rapid transport to the nearest facility with surgical backup
Alert ED staff as soon as possible to prepare the following:
_ Operating room
_ Universal donor blood
_ Surgical consultation

INITIAL STABILIZATION/THERAPY



® 2 large-bore IV lines

® (Crystalloid infusion

® (Cardiac monitor

® Early blood transfusion

ED TREATMENT/PROCEDURES

For patients suspected of symptomatic AAA:
® Avoid over aggressive fluid resuscitation; this leads to increased bleeding
® Emergent surgical consult and operative intervention
® Laparotomy versus endovascular aortic repair (EVAR) by vascular surgeon
® Diagnostic tests should not delay definitive treatment.

@ FOLLOW-UP

DISPOSITION

Admission Criteria
All patients with symptomatic AAA require emergent surgical intervention and
admission.

Discharge Criteria
Asymptomatic patients only

FOLLOW-UP RECOMMENDATIONS
® (Close vascular surgery follow-up must be arranged prior to discharge
® [nstructions to return immediately for:
_ Any pain in the back, abdomen, flank, or lower extremities
_ Any dizziness or syncope

PEARLS AND PITFALLS
® AAA should be on the differential for any patient presenting with pain in the
abdomen, back, or flank.
® Symptomatic AAA requires immediate treatment. Do not delay definitive care for
extra studies.
® A hemodynamically unstable (i.e., hypotensive) patient should not be taken for CT
scan.

ADDITIONAL READING
® Bentz S, Jones J. Accuracy of emergency department ultrasound in detecting
abdominal aortic aneurysm. Emerg Med J. 2006;23(10):803-804.
® Choke E, Vijaynagar B, Thompson J, et al. Changing epidemiology of abdominal



aortic aneurysms in England and Wales: Older and more benign? Circulation.
2012;125(13):1617-1625.

® [ederle FA, Freischlag JA, Tassos C, et al. Long-term comparison of endovascular
and open repair of abdominal aortic aneurysm. N Engl J Med. 2012;367:1988-

1997.
® Rogers RL, McCormack R. Aortic disasters. Emerg Med Clin N Am. 2004;22:887—-

908.
® Tibbles C, Barkin A. The aorta. In: Cosby K, Kendall J. Practical Guide to Emergency
Ultrasound. Philadelphia, PA: Lippincott Williams & Wilkins; 2006:219-236.

5?: See Also (Topic, Algorithm, Electronic Media Element)
® Aortic Dissection
® Peripheral Artery Disease

% CODES

ICD9

ICD9
® 441.3 Abdominal aneurysm, ruptured
® 441.4 Abdominal aneurysm without mention of rupture

ICD10

® [71.3 Abdominal aortic aneurysm, ruptured
® [71.4 Abdominal aortic aneurysm, without rupture



ABDOMINAL PAIN
Saleh Fares

@ BASICS

DESCRIPTION
® Parietal pain:
_ Irritating material causing peritoneal inflammation
_ Pain transmitted by somatic nerves
_ Exacerbated by changes in tension of the peritoneum
_ Pain is sharp, well localized with abdominal, rebound tenderness and
involuntary guarding
® Visceral pain:
_ Afferent impulses result in poorly localized pain based on the embryologic
origin rather than true location of an organ.
O Pain of foregut structures to the epigastric area
O Pain from midgut structures to the periumbilical area
O Pain from hindgut structures to the suprapubic region
_ Distention of a viscous or organ capsule or spasm of intestinal muscularis
fibers
O Pain is constant and colicky
_ Inflammation:
O Focal tenderness develops once the inflammation extends to the
peritoneum
_ Ischemia from vascular emergencies:
O Pain is severe and diffuse
® Referred pain:
_ Felt at distant location from diseased organ
_ Due to an overlapping supply by the affected neurosegment
® Abdominal wall pain:
_ Constant, aching with muscle spasm
_ Involvement of other muscle groups

ETIOLOGY

® Peritoneal irritants:
_ Gastric juice, fecal material, pus, blood, bile, pancreatic enzymes

® Visceral obstruction:
_ Small and large intestines, gallbladder, ureters and kidneys, visceral

ischemia, intestinal, renal, splenic

® Visceral inflammation:

_ Appendicitis, inflammatory bowel disorders, cholecystitis, hepatitis, peptic



ulcer disease, pancreatitis, pelvic inflammatory disease, pyelonephritis
® Abdominal wall pain
® Referred pain: (e.g., intrathoracic disease)

@ DIAGNOSIS

SIGNS AND SYMPTOMS

History
® Pain

_ Nature of onset of pain

_ Time of onset and duration of pain

_ Location of pain initially and at presentation

_ Extra-abdominal radiations

_ Quality of pain (sharp, dull, crampy)

_ Aggravating or alleviating factors

_ Relation of associated finding to pain onset
Anorexia
Nausea
Vomiting (bilious, coffee-ground emesis)
Malaise
Fainting or syncope
Cough, dyspnea, or respiratory symptoms
Change in stool characteristics (e.g., melena)
Hematuria
Changes in bowel or urinary habits
History of trauma or visceral obstruction
Gynecologic and obstetric history
Postoperative (e.g., cause ileus)
Family history (e.g., familial aortic aneurysm)
Alcohol use and quantity
Medications: (e.g., aspirin and NSAIDs)

Physical-Exam
® General:

_ Anorexia
_ Tachycardia
_ Tachypnea
_ Hypotension
_ Fever
_ Yellow sclera (icterus)
_ Distal pulses and pulse amplitudes between lower and upper extremities



® Abdominal:
_ Distended abdomen
_ Abnormal bowel sounds:
o High-pitched rushes with bowel obstruction
O Absence of sound with ileus or peritonitis
_ Pulsatile abdominal mass
_ Rebound tenderness, guarding, and cough test for peritoneal irritation (e.g.,
appendicitis, peritonitis)
_ Rovsing sign, suggestive of appendicitis:
O Palpation of left lower quadrant causes pain in right lower quadrant
(RLQ).
_ Psoas sign suggests appendicitis (on right)
O Pain on extension of thigh
_ Obturator sign suggests pelvic appendicitis (on the right only)
O Pain on rotation of the flexed thigh, especially internal rotation
_ McBurney point tenderness associated with appendicitis:
O Palpation in RLQ 2/3 distance between umbilicus and right anterior
superior iliac crest causes pain.
_ Murphy sign, suggestive of cholecystitis:
O Pause in inspiration while examiner is palpating under liver
_ Carnett sign indicates abdominal wall pain
O Pain when a supine patient tenses the abdominal wall by lifting the
head and shoulders.
_ Tender or discolored hernia site
_ Rectal and pelvic examination:
O Tenderness with pelvic peritoneal irritation
Cervical motion tenderness
Adnexal masses
Rectal mass or tenderness
Guaiac positive stool
® Genitourinary:
_ Flank pain
_ Dysuria
_ Costovertebral angle tenderness
_ Suprapubic tenderness
_ Tender adnexal mass on pelvis
_ Testicular pain:
O May be referred from renal or appendiceal pathology
® Referred pain:
_ Kehr sign (diaphragmatic irritation due to blood or other irritants) causes
shoulder pain.
® Extremities:
_ Pulse deficit or unequal femoral pulses

@)
@)
@)
@)



® Skin:
_ Jaundice
_ Liver disease (caput medusa)
_ Hemorrhage
O Grey Turner sign of flank ecchymosis
O Cullen sign is ecchymotic area round the umbilicus
_ Herpes zoster
_ Cellulitis
_ Rash (Henoch-Schonlein purpura [HSP])

ESSENTIAL WORKUP
® For a woman in reproductive age group a pregnancy test is essential
® Where applicable for majority of cases, ultrasonography should be done with CT
used in cases of negative or inconclusive ultrasonography.

DIAGNOSIS TESTS & NTERPRETATION

Lab
CBC
Serum electrolytes, creatinine, and glucose
ESR
LFTs
Lactic acid
Serum lipase:
_ More sensitive and specific than amylase
Urinalysis
Stool analysis and culture
® Pregnancy testing (age reproductive women)

Imaging
® EKG:
_ Consider if risk factors for coronary artery disease are present
® Abdominal radiograph: Supine and upright
_ CT is superior for suspected visceral perforation and bowel obstruction.
® Upright CXR:
_ Pneumoperitoneum
_ Intrathoracic disease causing referred abdominal pain
® US:
_ Biliary abnormalities
_ Hydronephrosis
_ Intraperitoneal fluid
_ Aortic aneurysm
_ Intussusception



® US (Doppler ultrasonography)
_ Volvulus and malrotation
_ Testicular and ovarian torsion
_ Hepatitis, cirrhosis, and portal vein thrombosis
® Abdominal CT:
_ Spiral CT without contrast:
o Renal Colic
O Retroperitoneal hemorrhage
O Appendicitis
_ CT with intravenous contrast only:
O Vascular rupture suspected in a stable patient (e.g., acute abdominal
aortic aneurtsn [AAA], aortic dissection)
O Ischemic bowel
O Pancreatitis
_ CT with IV and oral contrast:
O Indicated when there is a suspicion of a surgical etiology involving
bowel
O History of inflammatory bowel disease
O Thin patients (low BMI)
O Diverticulitis
_ CT angiography:
O Mesenteric ischemia

o AAA

® [VP:

_ CT has replaced the use of intravenous urography in detection of ureteral

stones

® Barium enema:

_ Intussusception

_ Treatment and confirmation of intussusception is with air contrast enema.
® MRI:

_ If concerns for radiation exposure or nephrotoxicity
_ Contraindicated in patients with metallic implants

Pregnancy Considerations
Ultrasonography and MRI should be preferred to prevent exposure of ionizing radiation
to the fetus.

DIFFERENTIAL DIAGNOSIS
® AAA
Abdominal epilepsy or abdominal migraine
Boerhaave syndrome
Adrenal crisis

o
o
o
® Early appendicitis



Bowel obstruction
Cholecystitis
Constipation + /- fecal impaction
Diabetic ketoacidosis
Diverticulitis
Dysmenorrhea
Ectopic pregnancy
Esophagitis
Endometriosis
Fitz-Hugh—Curtis syndrome
Gastroenteritis
Hepatitis
Incarcerated hernia
Infectious gastroenteritis
Inflammatory bowel disease
Irritable bowel syndrome
Ischemic bowel
Meckel diverticulitis
Neoplasm
Ovarian torsion
Ovarian cysts (hemorrhagic)
Pancreatitis
Pelvic inflammatory disease
Peptic ulcer disease
Renal/ureteral calculi
Renal Infarction
Sickle cell crisis
Spider bite (Black widow)
Splenic infarction
Spontaneous abortion
Testicular torsion
Tubo-ovarian abscess
UTI
Volvulus
Referred pain:
O Myocardial infarction
O Pneumonia
® Abdominal wall pain:
© Abdominal wall hematoma or infection
O Black widow spider bite
© Herpes zoster

Pediatric Considerations



® Under 2 yr:
_ Hirschsprung disease
_ Incarcerated hernia
_ Intussusception
_ Volvulus
_ Foreign body ingestion
® 2-5yr:
_ Appendicitis
_ Incarcerated hernia
_ Meckel diverticulitis
_ Sickle cell crisis
_ HSP
_ Constipation

ﬁ TREATMENT

ED TREATMENT/PROCEDURES

Nasogastric tube decompression and bowel rest

IV fluids and electrolyte repletion

Antiemetics are important for comfort.

Narcotics or analgesics should not be withheld.

Send for blood type and cross-match for unstable patient
Surgical consultation based on suspected etiology

MEDICATION

Fentanyl: 1-2 pg/kg IV gh

Morphine sulfate: 0.1 mg/kg IV q4h PRN

Ondansetron: 4 mg IV

Prochlorperazine: 0.13 mg/kg IV/PO/IM q6h PRN nausea; 25 mg PR g6h in adults
Promethazine: 25-50 mg/kg IM/PO/PR

@ FOLLOW-UP

DISPOSITION

Admission Criteria
® Surgical intervention
Peritoneal signs
Patient unable to keep down fluids
Lack of pain control
Medical cause necessitating in-house treatment (MI, DKA)
IV antibiotics needed



Discharge Criteria
No surgical or severe medical etiology found in patient who is able to keep fluid down,
has good pain control, and is able to follow detailed discharge instructions

FOLLOW-UP RECOMMENDATIONS
The patient should return with any warning signs:
® Vomiting
® Blood or dark/black material in vomit or stools
® Yellow skin or in the whites of the eyes
® No improvement or worsening of pain within 8-12 hr
® Shaking chills, or a fever >100.4°F (38°C)
PEARLS AND PITFALLS
® Elderly patients are more likely to present with atypical presentations and life
threatening etiologies requiring admission.
® Do not consider constipation if stool is absent in the rectal vault.

® Etiology requiring surgical intervention is less likely when vomiting precedes the
onset of pain.

ADDITIONAL READING
® Flasar MH, Cross R, Goldberg E. Acute abdominal pain. Prim Care. 2006;33(3):659-
684.
® McNamara R, Dean AJ. Approach to acute abdominal pain. Emerg Med Clin North
Am. 2011;29(2):159-173.
® Ross A, LeLeiko NS. Acute abdominal pain. Pediatr Rev. 2010;31(4):135-144.
® Yeh EL, McNamara RM. Abdominal pain. Clin Geriatr Med. 2007;23(2):255-270.

% CODES

ICD9
® 789.00 Abdominal pain, unspecified site
® 789.06 Abdominal pain, epigastric
® 789.07 Abdominal pain, generalized

ICD10

® R10.9 Unspecified abdominal pain
® R10.13 Epigastric pain
® R10.84 Generalized abdominal pain



ABDOMINAL TRAUMA, BLUNT
Stewart R. Coffman

@ BASICS

DESCRIPTION
® Injury results from a sudden increase of pressure to abdomen.
® Solid organ injury usually manifests as hemorrhage.
® Hollow viscus injuries result in bleeding and peritonitis from contamination with
bowel contents.

ETIOLOGY
® 60% result from motor vehicle collisions.
® Solid organs are injured more frequently than hollow viscus organs.
® The spleen is the most frequently injured organ (25%), followed by the liver
(15%), intestines (15%), retroperitoneal structures (13%), and kidney (12%).
® Less frequently injured are the mesentery, pancreas, diaphragm, urinary bladder,
urethra, and vascular structures.

Pediatric Considerations
® Children tend to tolerate trauma better because of the more elastic nature of their
tissues.
® Owing to the smaller size of the intrathoracic abdomen, the spleen and liver are
more exposed to injury because they lie partially outside the bony rib cage.

@ DIAGNOSIS

SIGNS AND SYMPTOMS

Spectrum from abdominal pain, signs of peritoneal irritation to hypovolemic shock
Nausea or vomiting

Labored respiration from diaphragm irritation or upper abdominal injury

Left shoulder pain with inspiration (Kehr sign) from diaphragmatic irritation
owing to bleeding

® Delayed presentation possible with small-bowel injury

ESSENTIAL WORKUP
® Evaluate and stabilize airway, breathing, and circulation (ABCs).
® Primary objective is to determine need for operative intervention.
® Examine abdomen to detect signs of intra-abdominal bleeding or peritoneal
irritation.
® Injury in the retroperitoneal space or intrathoracic abdomen is difficult to assess



by palpation.
® Remember that the limits of the abdomen include the diaphragm superiorly
(nipples anteriorly, inferior scapular tip posteriorly) and the intragluteal fold
inferiorly and encompass entire circumference.
® Abrasions or ecchymoses may be indicators of intra-abdominal injury:
_ Roll the patient to assess the back.
_ Lap-belt abrasions can be indicative of significant intra-abdominal injuries.
® Bowel sounds may be absent from peritoneal irritation (late finding).
® Foley catheter (if no blood at the meatus, no perineal hematoma, and normal
prostate exam) to obtain urine and record urinary output
® Plain film of the pelvis:
_ Fracture of the pelvis and gross hematuria may indicate genitourinary
injury.
_ Further evaluation of these structures with retrograde urethrogram,
cystogram, or IV pyelogram
® CT most useful in assessing need for operative intervention and for evaluating the
retroperitoneal space and solid organs:
_ Patient must be stable enough to make trip to scanner.
_ Also useful for suspected renal injury
® Focused abdominal sonography for trauma (FAST) to detect intraperitoneal fluid:
_ US is rapid, requires no contrast agents, and is noninvasive.
_ Operator dependent
® Diagnostic peritoneal lavage (useful for revealing injuries in the intrathoracic
abdomen, pelvic abdomen, and true abdomen) primarily indicated for unstable
patients:

_ Positive with gross blood, RBC count of >100,000/mm3, WBC count of
500/mm?, or presence of bile, feces, or food particles

DIAGNOSIS TESTS & NTERPRETATION

Lab
® Hemoglobin/hematocrit, which initially may be normal owing to isovolemic blood
loss
® Type and screen is essential. Cross-match PRBC units for unstable patients.
® Urinalysis for blood:
_ Microscopic hematuria in the presence of shock is an indication for
genitourinary evaluation.
® ABG:
_ Base deficit may suggest hypovolemic shock and help guide the
resuscitation.

Imaging



See “Essential Workup.”

Diagnostic Procedures/Surgery
See “Essential Workup”

DIFFERENTIAL DIAGNOSIS
Lower thoracic injury may cause abdominal pain.

@ TREATMENT

PRE HOSPITAL
® Titrate fluid resuscitation to clinical response. Target SBP of 90-100 mm Hg
® Normal vital signs do not preclude significant intra-abdominal pathology.

INITIAL STABILIZATION/THERAPY
® Ensure adequate airway:
_ Intubate if needed.
_ O, 100% by nonrebreather face mask

® 2 large-bore IV lines with crystalloid infusion

® Begin infusion of PRBCs if no response to 2 L of crystalloid.

® [f patient is in profound shock, consider immediate transfusion of O-negative
blood.

ED TREATMENT/PROCEDURES
® Continue stabilization begun in field.
® Nasogastric tube to evacuate stomach, decrease distention, and decrease risk of
aspiration:
_ May relieve respiratory distress if caused by a herniated stomach through
the diaphragm

MEDICATION
® Tetanus toxoid booster: 0.5 mL IM for patients with open wounds
® Tetanus immunoglobulin: 250 U IM for patients who have not had complete series
® [V antibiotics: Broad-spectrum aerobic with anaerobic coverage such as a 2nd-
generation cephalosporin

Pediatric Considerations
® (Crystalloid infusion is 20 mL/kg if patient is in shock.
® PRBC dose is 1 mL/kg.

@ FOLLOW-UP



DISPOSITION

Admission Criteria
® DPostoperative cases
® Equivocal findings on diagnostic peritoneal lavage, FAST exam, or CT
® Many blunt abdominal trauma patients benefit from admission, monitoring, and
serial abdominal exams.

Discharge Criteria

No patient in whom you suspect intra-abdominal injury should be discharged home
without an appropriate period of observation, despite negative exam or imaging
studies.

PEARLS AND PITFALLS
® Do not delay blood products when patient is in obvious shock despite normal Hct.
® Avoid overaggressive resuscitation with crystalloids.
® Obtain a pregnancy test in all females of childbearing age.
® Do not transport unstable patients to CT for diagnostic imaging.
ADDITIONAL READING
® Amoroso TA. Evaluation of the patient with blunt abdominal trauma: An evidence
based approach. Emerg Med Clin North Am. 1999;17:63-75.

® Holmes JF, Offerman SR, Chang CH, et al. Performance of helical computed
tomography without oral contrast for the detection of gastrointestinal injuries. Ann
Emerg Med. 2004;43(1):120-128.

® Kendall JL, Faragher J, Hewitt GJ, et al. Emergency department ultrasound is not
a sensitive detector of solid organ injury. West J Emerg Med. 2009;10(1):1-5.

® Stengel D, Bauwens K, Sehouli J, et al. Systematic review and meta-analysis of

emergency ultrasonography for blunt abdominal trauma. Br J Surg. 2001;88:901-
912.

% CODES

ICD9
® 459.0 Hemorrhage, unspecified
® 865.00 Injury to spleen without mention of open wound into cavity, unspecified
injury
® 868.00 Injury to other intra-abdominal organs without mention of open wound
into cavity, unspecified intra-abdominal organ

ICD10



® R58 Hemorrhage, not elsewhere classified

® S36.00XA Unspecified injury of spleen, initial encounter

® S36.90XA Unspecified injury of unspecified intra-abdominal organ, initial
encounter



ABDOMINAL TRAUMA, IMAGING
Alfred A. Joshua

@ BASICS

DESCRIPTION
Diagnostic procedures: Use of these imaging and procedure modalities will be based on
history and physical exam.

@ DIAGNOSIS

SIGNS AND SYMPTOMS

® Abdominal trauma can be seen in a variety of patients ranging from those with
isolated abdominal injury to multisystem trauma.

® Abdominal trauma is divided into blunt and penetrating injuries. Penetrating
abdominal injuries can further be divided into stab wounds and gunshot wounds.

® Hemodynamic status should be the primary initial focus of evaluation. Most
unstable patients will require early surgical management, while many stable
patients with abdominal trauma may be managed nonoperatively.

History
® History should include mechanism of injury, restraint use and type, airbag or
helmet use, prehospital vital signs, initial mental status, and change in mental
status.
® AMPLE history (allergies-to-medications and radiographic contrast agents,
medications taken, past medical and surgical history, last meal, events leading up
to the injury)

Physical-Exam
® A comprehensive physical exam should start with ABCDE survey and include full
exposure of the patient and careful palpation of all abdominal quadrants.
® Abdominal injury in only 45-50% of cases.
® The abdominal physical exam is frequently misleading in intoxicated,
uncooperative, and multisystem trauma patients.

ESSENTIAL WORKUP
® See “Abdominal Trauma (Blunt)” and “Abdominal Trauma (Penetrating).”
® All trauma patients initially managed with:
_ ABCDE survey (Airway, Breathing, Circulation, Disability, Exposure)

DIAGNOSIS TESTS & NTERPRETATION



General approach to imaging in abdominal trauma:
® Unstable trauma patients:

_ Unstable patients should have a bedside ultrasound performed immediately
as part of the primary survey (circulation). A positive FAST suggests that
intra-abdominal bleeding is the source of hypotension. A negative FAST
suggests either a retroperitoneal bleed, blood loss in the field, bleeding from
an unstable pelvic fracture, or hemorrhage into another body cavity.

_ A surgeon should be consulted immediately to prepare for definitive
operative care of the patient.

_ Stable trauma patients: The 3 main modes of diagnosing the extent of injury
in hemodynamically stable abdominal trauma patients include:

O US: Initial screening test of choice for hemodynamically stable
patients. A positive US in the stable trauma patient warns the
clinician about the possibility of impending hemodynamic
deterioration. CT scan and surgical consult should be rapidly
facilitated in this group of patients.

O CT scan: The definitive test for stable abdominal trauma patients. CT
scanning will diagnose both solid organ and retroperitoneal injuries
better than ultrasound. CT imaging allows a determination of whether
an embolization procedure is warranted for hemorrhage control. It is
indicated in all stable patients with stab wounds. It is also indicated
in patients with gross hematuria, to look for renal injury.

O Diagnostic peritoneal lavage: Currently used infrequently.

® Local wound exploration: While frequently used in the past in penetrating
abdominal trauma to look for violation of the fascia, it has now also been replaced
with CT scanning in the majority of patients (see Diagnostic Tests &
Interpretation).

Lab

Blood type and screen
CBC

Electrolytes and creatinine
Lipase

UA

EKG

Imaging
® Ultrasound: FAST exam focuses on dependent intraperitoneal areas where blood
can accumulate which include: Hepatorenal space (Morison pouch), splenorenal
space, suprapubic region (bladder and pouch of Douglas), pericardium
_ Advantages:
O Rapid



O Noninvasive
O Can be performed at the patient’s bedside concurrent with evaluation
and initial resuscitation
O Does not require contrast agents or ionizing radiation
O Can be repeated in the case of changes in the patient’s hemodynamic
status or physical exam
_ Disadvantages:
O Operator dependent
O Does not reliably identify solid organ (e.g., spleen and liver
lacerations) or retroperitoneal injuries. May be negative with pelvic
fractures despite significant hemorrhage. Not sensitive for bowel
injury.
_ Contraindications:
O Absolute: None
O

Relative: Obesity; subcutaneous emphysema

_ Positive test:

@)

® (T scan:

Demonstration of free fluid or obvious solid organ injury. ~600 mL
free fluid required in adults for a positive right upper quadrant
Morison pouch view. ~150 mL is required for a positive
pelvic/suprapubic view (optimally performed prior to Foley
placement).

Adequate exam includes visualization of the right upper quadrant, left
upper quadrant, suprapubic/pelvis, and cardiac areas.

_ Advantages:

@)

@)

Sensitivity of 85-98%, PPV (for detecting need for laparotomy) of
85%

Provides specific and detailed organ injury information

May aid in a nonoperative approach to solid organ injuries, which
may be managed with observation or interventional radiology
mediated embolectomy.

Allows imaging of adjacent spinal structures to diagnose fracture.

_ Disadvantages:

@)
@)

Costly

Possible risk: Up to 1 in 2,000 increase in risk of fatal cancer from
radiation

Requires IV contrast (with risk of acute contrast reactions and renal
toxicity).

Isolated diaphragmatic, pancreatic, bowel injuries may be missed,
especially if performed immediately after injury.

_ Indications:

@)

Hemodynamically stable patients

_ Contraindications:



@)

Absolute: Pre-existing indication for exploratory laparotomys;
hemodynamic instability; previous contrast reaction

_ Considerations:

@)

Many institutions now manage multisystem trauma patients with the
“pan-scan,” which includes CT imaging of the head, C-spine, chest,
and abdomen/pelvis in 1 session.
IV contrast is sufficient in the abdominal trauma patient. Oral and
rectal contrast is not needed.
Angiography

®m Unstable patients and pelvic fractures

®m This approach can embolize vessels from pelvis, spleen, etc.

Diagnostic Procedures/Surgery
® Diagnostic peritoneal lavage:
_ Advantages:

(@)
(@)
(@)
(@)
(@)

(@)

Rapid

Helpful in detecting mesenteric and hollow organ injuries

May be considered in patients with pelvic fractures and hemorrhage
Relatively simple to perform

Sensitivity 87-92%, specificity 82%, PPV 52%, NPV 87%

Low complication rate

_ Disadvantages:

(@)

0O O O O O

Invasive

Largely replaced by bedside US

Does not identify specific organ injury

1-2% complication rate

May miss retroperitoneal injuries and intraperitoneal bladder rupture
High false-positive rates

® Possible indications:
_ Hemodynamically unstable patients
_ Patients requiring emergent surgery for other conditions (e.g., craniotomy
for epidural hematoma)
_ Pelvic fractures
® Contraindications:
_ Absolute: Pre-existing indication for exploratory laparotomy
_ Relative: Previous abdominal surgery, severe abdominal distention,
pregnancy, pediatric patients
® Considerations:
_ Foley catheter and nasogastric tube placement is recommended before
beginning the procedure.
® Contraindications:
_ Blood at urethra
_ High riding prostate



® Positive test:
_ Aspiration of >10 mL of blood, bile, bowel contents, or urine
_ Diagnostic peritoneal lavage fluid in the urine or chest tube

_ Blunt trauma with >100,000 erythrocytes/mm3
_ Penetrating trauma >1,000 erythrocytes/mm3

DIFFERENTIAL DIAGNOSIS
See “Abdominal Trauma (Blunt)” and “Abdominal Trauma (Penetrating).”

@ TREATMENT

PRE HOSPITAL
All patients with a significant mechanism of injury or suspicion of major trauma should
be triaged to a designated trauma center (preferably a Level 1 Center)

Pediatric Considerations
® Pediatric patients should be triaged to a pediatric trauma center or to an adult
trauma center equipped to manage children.
® CT scan should be considered the diagnostic test of choice in children.

INITIAL STABILIZATION/THERAPY
® In unstable patients, management of the airway, breathing, and circulation with
resuscitation of hypovolemic shock and rapid control of major hemorrhage must
take precedence.
® See “Abdominal Trauma (Blunt)” and “Abdominal Trauma (Penetrating).”

ED TREATMENT/PROCEDURES

See “Abdominal Trauma (Blunt)” and “Abdominal Trauma (Penetrating).”

Crystalloid IV therapy is generally warranted with significant abdominal injury.

2 large-bore IV catheters should be placed.

Blood transfusion is indicated for all hemodynamically unstable abdominal trauma

patients. O negative or O positive blood can be used in men/women beyond

childbearing age.

® Hemodynamically unstable trauma patients with altered mental status and
inability to protect airway will usually need endotracheal intubation prior to
transfer to operating suite.

@ FOLLOW-UP

DISPOSITION



Admission Criteria

® All unstable trauma patients require admission to the hospital and most will
require surgical management.

® Most multisystem trauma patients who also have abdominal trauma will need
admission.

® Pregnant women >24 wk gestation should be admitted for fetal-maternal
monitoring.

® Stable trauma patients are divided into 3 classes:

_ Gun shot wounds to abdomen: Almost all will require admission. Rate of
surgical exploration is high in this category due to elevated risk of organ
injury.

_ Stab wounds to abdomen: Patients with penetration of fascia will require
admission. US, CT, or physical exam will define patients who need
operative management.

_ Blunt abdominal trauma: US, CT, or exam will define patients who need
admission.

Discharge Criteria
® Patients with stable hemodynamics during their ED course with a negative
evaluation and reliable follow-up may be considered for discharge.
® Patients with inability to travel back to the hospital or to contact EMS for aid in
case of deterioration must be considered for admission.

FOLLOW-UP RECOMMENDATIONS

A small subset of discharged patients may have an undiagnosed injury (most commonly
intestinal or pancreatic). Patients must be instructed to return to the ED with worsening
abdominal pain, distention, vomiting, or rectal bleeding.

PEARLS AND PITFALLS
® US can be immediately performed at the bedside concurrent with initial
stabilization.
® Consider serial US exams. This is especially important if there is a change in the
patient’s hemodynamic status or physical exam.
® Many stable adult and pediatric trauma patients are now being managed
nonoperatively based on CT findings.
® “Pan CT scan” decreases missed injury rate but increases lifetime risk of cancer.
® With increased use of US and CT, DPL and local wound exploration have become
less useful in the evaluation of abdominal trauma.
® Pitfalls include:
- Not immediately sending type and screen or checking a pregnancy test
- Sending pregnant women >24 wk gestation home without fetal-maternal
monitoring



ADDITIONAL READING

® Bifflm WL, Kaups KL, Cothren CC, et al. Management of patients with anterior
abdominal stab wounds: A western trauma association multicenter trial. J Trauma.
2009;66:1294-1301.

® Goodman CS, Hur JY, Adajar MA, et al. How well does CT predict the need for
laparotomy in hemodynamically stable patients with penetrating abdominal
injury? A review and meta-analysis. AJR. 2009;193.

® Rose JS. Ultrasound in abdominal trauma. Emerg Med Clin North Am.
2004;22(3):581-599.

'E*é: See Also (Topic, Algorithm, Electronic Media Element)
® Abdominal Trauma, Blunt
® Abdominal Trauma, Penetrating

% CODES

ICD9
® 88.02 Other abdomen tomography
® 88.19 Other x-ray of abdomen
® 88.76 Diagnostic ultrasound of abdomen and retroperitoneum

ICD10

® BWO0O0ZZZ Plain Radiography of Abdomen
® BW40ZZZ Ultrasonography of Abdomen
® S39.91XA Unspecified injury of abdomen, initial encounter



ABDOMINAL TRAUMA, PENETRATING
Stewart R. Coffman - Stephen R. Hayden

@ BASICS

DESCRIPTION
® Solid organ injury usually results in hemorrhage.
® Hollow viscus injury can lead to spillage of bowel contents and peritonitis.
® Associated conditions:
_ Injury to both thoracic and abdominal structures occurs in 25% of cases.

ETIOLOGY
80% of gunshot wounds and 20-30% of stab wounds result in significant intra-
abdominal injury. Commonly injured structures include:
® Liver (37%)
Small bowel (26%)
Stomach (19%)
Colon (17%)
Major vessel (13%)
Retroperitoneum (10%)
Mesentery/omentum (10%)
Other:
_ Spleen (7%)
_ Diaphragm (5%)
_ Kidney (5%)
_ Pancreas (4%)
_ Duodenum (2%)
_ Biliary (1%)

@ DIAGNOSIS

SIGNS AND SYMPTOMS

® Penetrating wound from knife, gun, or other foreign object

® Spectrum of presentation ranging from localized pain to peritoneal signs:
_ High-velocity projectile can cause extensive direct tissue damage.
_ Secondary missiles and temporary cavitation of effected structures
_ Exit wound may be larger than entrance wound, but small entrance and exit

wounds can conceal massive internal damage.
® Remember the borders of the abdomen: Superior from the nipples (anteriorly) or
inferior tip of scapula (posteriorly) to inferior gluteal folds.



ESSENTIAL WORKUP
® Diagnosis of intra-abdominal injury from gunshot wounds to the abdomen are
made by laparotomy in the operating room.
® [ocally explore stab wounds to anterior abdomen:
_ If the wound penetrates the anterior fascial layer, the patient should
undergo diagnostic peritoneal lavage or bedside US.
® Diagnostic laparoscopy is useful in diagnosing diaphragmatic injury and spleen
and liver lacerations:
_ May help avoid unnecessary surgery.
® (T is useful in the evaluation of patients with a suspected retroperitoneal injury:
_ Not reliable for detection of hollow viscus or diaphragmatic injuries

® If 10,000 RBC/mm?3 or more are found in the diagnostic peritoneal lavage fluid,
the patient should undergo laparotomy.

e If <10,000 RBC/mm?3 are present, the patient should be observed for 8-24 hr for
the development of peritoneal signs.

DIAGNOSIS TESTS & NTERPRETATION

Lab
® Hemoglobin or hematocrit:
_ Repeated measurements to assess for ongoing hemorrhage
® Urinalysis for blood to assess for possible genitourinary tract damage
® ABG:
_ Base deficit may be helpful in assessing hypovolemia and guide volume
resuscitation.
® Type and cross-match for all patients with significant intra-abdominal injuries.

Imaging

® Plain films:

_ Obtain after placement of markers for localization of foreign bodies,
missiles, associated fractures, and free air.

® IV pyelogram:
_ For possible renal injury

® Bedside abdominal US (FAST: Focused abdominal sonography for trauma):
_ May reveal intraperitoneal blood or fluid

® CT with IV contrast in experienced facilities and with stable patients:
_ For possible retroperitoneal and solid organ injuries

DIFFERENTIAL DIAGNOSIS
® [n cases of upper abdominal wounds, consider the possibility of intrathoracic
injury.
® [n cases of wounds to the lower thoracic area, consider the possibility of intra-



abdominal injury.

ﬁ TREATMENT

PRE HOSPITAL

® Controversies:
_ Military antishock trousers (MAST) should not be used.
_ Titrate fluid resuscitation to clinical response.

® Caution:
_ Apply sterile dressings to open wounds and moistened sterile dressings to

eviscerated bowel.

_ Secure impaled foreign objects in place; do not remove them.

INITIAL STABILIZATION/THERAPY
® 2 large-bore IV lines with crystalloid infusion
® If no response to 2 L of crystalloid, infuse 2—4 units packed red blood cells:
_ May use O negative blood initially if patient is unstable
_ Type-specific and cross-matched blood when it becomes available
® 100% oxygen by nonrebreather face mask

Pediatric Considerations
® Children in hypovolemic shock should receive 20 mL/kg boluses of crystalloid.
® (Children in severe hypovolemic shock should receive 1 mL/kg of packed red blood
cells.
® Age <8 yris a relative contraindication for diagnostic peritoneal lavage.

ED TREATMENT/PROCEDURES
® Nasogastric tube placement:
_ Will decrease aspiration risk
_ Place nasogastric tube before performing diagnostic peritoneal lavage to
decompress stomach and reduce risk of iatrogenic injury.
_ May relieve respiratory distress in cases of diaphragmatic injury with
herniated abdominal contents in the thorax
® Foley catheter placement:
_ Insert after ruling out urethral injuries
_ Facilitates rapid assessment of genitourinary injury
_ Assists in monitoring of urinary output
® Tetanus if appropriate; tetanus immunoglobulin if primary tetanus series not
administered

MEDICATION
® Tetanus: 0.5 mL IM



® Tetanus immunoglobulin: 250 units IM for patients who have not had a complete

series
® ]V antibiotics: Antibiotics with coverage against gram-negative and anaerobic
organisms:
_ Ampicillin/sulbactam:
O Adults: 3 g g6h IV (peds: 50 mg/kg 1V)
_ Cefotetan:
O Adults: 2 g q12h IV (peds: 40 mg/kg IV)
_ Cefoxitin:

O Adults: 2 g g6h IV (peds: 80 mg/kg q6h IV)
_ Piperacillin/tazobactam:
O Adults: 3.375 g IV (peds: 75 mg/kg 1V)
_ Ticarcillin/clavulanate:
O Adults: 3.1 g IV (peds: 75 mg/kg IV)
® Additional anaerobic coverage:
_ Clindamycin:
O Adults: 600-900 mg IV (peds: 10 mg/kg IV)
_ Metronidazole:
O Adults: 1 g IV (peds: 15 mg/kg IV)
® Combination therapy:
_ Adults: Ampicillin 500 mg IV g6h, gentamicin 1-1.7 mg/kg IV, and
metronidazole 1 g IV
_ Peds: Ampicillin 50 mg/kg IV q6h, gentamicin 1-1.7 mg/kg IV, and
metronidazole 15 mg/kg IV

@ FOLLOW-UP

DISPOSITION

Admission Criteria
® Patients requiring abdominal surgery
® Observe the following patients for at least 8 hr:
_ Patients with negative findings on diagnostic peritoneal lavage, CT, or US.
During hospitalization, the following are necessary:
O Frequent abdominal exam
O Repeated hematocrit levels at regular intervals

Discharge Criteria
Patients with stab wounds without fascial penetration may be discharged after
observation in the ED.



PEARLS AND PITFALLS
Permissive hypotension is gaining support as a resuscitative principle:
® Avoid normal or near normal BP.
® Avoid overaggressive resuscitation with crystalloids.
® Completely exposing the patient will minimize overlooking an injury.
® Spinal immobilization is unnecessary unless there is an obvious spinal cord injury.

ADDITIONAL READING

® Goodman CS, Hur JY, Adajar MA, et al. How well does CT predict the need for
laparotomy in hemodynamically stable patients with penetrating abdominal
injury? A review and meta-analysis. AJR Am J Roentgenol. 2009;193(2):432-437.

® Kirkpatrick AW, Sirois M, Ball CG, et al. The hand-held ultrasound examination for
penetrating abdominal trauma. Am J Surg. 2004;187:660-665.

® QOyo-Ita A, Ugare UG, Ikpeme IA. Surgical versus non-surgical management of
abdominal injury. Cochrane Database Syst Rev. 2012;14(11):CD007383.

® Sebesta J. Special lessons learned from Iraq. Surg Clin North Am. 2006;86(3):711-
726.

@ CODES

ICD9
868.10 Injury to other intra-abdominal organs with open wound into cavity, unspecified
intra-abdominal organ

ICD10

® S31.609A Unsp opn wnd abd wall, unsp quadrant w penet perit cav, init
® S31.639A Pnctr w/o fb of abd wall, unsp Quadrant w penet perit cav, init



ABORTION, SPONTANEOUS
Ivette Motola + Aviva Jacoby Zigman

@ BASICS

DESCRIPTION

Spontaneous termination of a <20 wk intrauterine pregnancy

® Synonyms: Early pregnancy loss, miscarriage
® QOccurs in up to 15-20% of recognized pregnancies (most common complication of
early pregnancy)
® Vaginal bleeding in the 1st trimester seen in about 25% of pregnant patients:
_ 50% of these women will eventually mis-carry
® Definitions:
_ Threatened abortion: Vaginal bleeding, cervical os is closed, viable
intrauterine pregnancy confirmed:
O 50% of women seen in the ED for threatened abortion will eventually
miscarry
_ Inevitable abortion: Vaginal bleeding, cervical os is open; products of
conception (POC) have not been expelled
_ Incomplete abortion: Vaginal bleeding, cervical os is open with partial
passage of some POC and some retained POC
_ Complete abortion: Vaginal bleeding, cervical os closed, complete passage of
POC; no surgical or medical intervention
_ Missed abortion: Fetal demise with no uterine activity to expel
_ Septic abortion: Spontaneous abortion complicated by intrauterine infection
_ Recurrent spontaneous abortion: 3 or more consecutive pregnancy losses
ETIOLOGY
® Chromosomal abnormalities of the fetus
® Uterine abnormalities
® Risk factors include:

_ Increased age of both the mother and father
_ Increased parity
_ Alcohol use
_ Cigarette smoking
_ Cocaine use
_ Conception within 3-6 mo after delivery
_ Chronic maternal disease:
O Poorly controlled diabetes
O Autoimmune disease
O Celiac disease



_ Intrauterine device

_ Maternal BMI < 18 or >25 kg/m?
_ Maternal infections:
O Bacterial vaginosis
Mycoplasmosis
Herpes simplex
Toxoplasmosis
Listeriosis
Chlamydia/gonorrhea
HIV
Syphilis
Parvovirus B19
Malaria
CMV
© Rubella
_ Medications:
O Misoprostol
© Methotrexate
O NSAIDs
_ Multiple previous elective abortions
_ Previous early pregnancy loss
_ Toxins
_ Uterine abnormalities (e.g., leiomyoma, uterine adhesions, congenital
anomalies)

0 O 0O 0O 0O o o0 o o o

@ DIAGNOSIS

SIGNS AND SYMPTOMS

History

® Last menstrual period (LMP)

® Obstetric history:
_ Parity
_ Risk factors for pregnancy loss
_ Prenatal care

® Abdominal pain, cramping

® Vaginal bleeding:
_ Duration
_ Amount of bleeding (quantify by number of pads used, compare with

normal menstrual period for patient)

_ Passage of clots

® Dizzy, syncope



Physical-Exam
® Determine hemodynamic status of patient:
_ Pregnant patients in late 1st trimester have an increased blood volume
_ Can lose substantial amount of blood before having abnormal vital signs
® Pelvic exam:
_ Determine whether the internal cervical os is opened or closed
_ Amount of bleeding
_ Presence of POC
_ Presence of adnexal tenderness or peritoneal irritation can be consistent
with an ectopic pregnancy
® Bimanual exam to determine the size of the uterus:
_ Size of an orange: 6-8 wk
_ Fundus at the symphysis pubis: 12 wk
_ Fundus at the umbilicus: 16-20 wk

ESSENTIAL WORKUP
® Pregnancy test as below
® Imaging as below

DIAGNOSIS TESTS & NTERPRETATION

Lab
® Confirm pregnancy with a urine or serum test:

_ Urine pregnancy test: Most are positive at B-hCG levels of 25-50 mIU/mL
~1 wk gestational age and remain positive 2-3 wk after induced or
spontaneous abortions

CBC

Rapid hemoglobin determination: Type and Rh

Type and cross-match for woman with low Hct or signs of active blood loss
Quantitative f-hCG

Any POC passed should be sent to pathology for confirmation

Imaging

® Transvaginal ultrasound (TVS):
_ Gestational sac seen at 5 wk
_ Cardiac activity seen at 6.5 wk

® Transabdominal ultrasound (TAS):
_ Gestational sac at 6 wk
_ Cardiac activity seen at 8 wk

® Discriminatory zone: Level of 3-hCG where a normal IUP should be detected:
_ 1,500-2,000 for TVS
_ 6,500 for TAS



DIFFERENTIAL DIAGNOSIS

® Positive pregnancy test with vaginal bleeding:
_ Cervicitis
_ Ectopic pregnancy
_ Molar pregnancy
_ Pregnancy of unknown location (PUL)
_ Septic abortions
_ Subchorionic hemorrhage
_ Trauma

® 2nd- and 3rd-trimester vaginal bleeding:
_ Placenta previa
_ Placental abruption

ﬁ TREATMENT

PRE HOSPITAL
® [V fluids, oxygen, and cardiac monitor
® Monitor vital signs and transport
® (Cautions:
_ Patients with spontaneous abortion/vaginal bleeding can have severe
hemorrhage and present in shock, especially at >12 wk
_ BP drops during the 2nd trimester of pregnancy with an average of 110/70

INITIAL STABILIZATION/THERAPY

® Stable patients:
_ IV
_ Pelvic exam

® Unstable patients:
_ Oxygen, IV fluids via 2 large-bore IVs, cardiac monitor
_ Transfuse PRBC if patient does not stabilize after 2-3 L of crystalloid
_ Gynecologic consultation immediately
_ Oxytocin or methylergonovine may be necessary to control hemorrhage
_ These patients are at high risk for having ruptured ectopic pregnancies and

may need emergent operative intervention

ED TREATMENT/PROCEDURES
® Threatened abortion:
_ Pelvic rest, close follow-up with obstetrics
_ Patients <6.5 wk pregnant with no documented cardiac activity by vaginal
US need to be followed with serial 3-hCG to assess the viability of the fetus
and to rule out ectopic pregnancy
® [nevitable and incomplete abortions:



_ Expectant management:
O Successful in up to 85%
O Increased risk of unplanned surgical intervention and blood loss as
compared to surgical management
_ Medical management:
O Misoprostol
O Successful in up to 85%
_ Surgical management:
o Dilation and curettage (D&C) or evacuation, removal of POC at the
cervical os to help decrease bleeding and cramping
O Less unplanned hospital admissions, curettages, and blood
transfusions
O The confirmation of POC by pathology rules out ectopic pregnancy
® Complete abortion:
_ May treat with methylergonovine or oxytocin if bleeding is heavy
_ If quantitative 3-hCG is <1,000 and the US is negative, may follow-up with
obstetrics for serial 3-hCG to confirm the levels are decreasing
® Missed abortion:
_ These patients are at risk for disseminated intravascular coagulation (DIC),
especially if fetus is retained >4-6 wk
_ Obtain CBC, PT/PTT, fibrin-split products (FSP), and fibrinogen levels
_ These patients may be followed closely as outpatients if stable with an
early, confirmed IUP and no evidence of DIC
_ Patients may choose to have a D&C at a later date or miscarry at home with
medication or no intervention; this decision should be made in consultation
with OB/GYN

MEDICATION

First Line
® RHO immunoglobulin in Rh-negative women:
~ 50 yg for women with threatened or complete abortion at <12 wk
_ 300 ug for women with threatened or complete abortion at =12 wk
® Patients need RhoGAM administration within 72 hr to prevent future
isoimmunization
® Misoprostol 800 yg vaginally if medical management is chosen in consultation
with OB/GYN
® Repeat dose required in 48 hr

Second Line
Usually given in consultation with OB/GYN:
® Oxytocin: 20 IU in 1,000 mL of NS at a rate of 20 mIU/min titrated to decrease
bleeding; may repeat for a max. dose of 40 mIU/min



® Methylergonovine: 0.2 mg IM/PO QID for bleeding

@ FOLLOW-UP

DISPOSITION

Admission Criteria
® Suspected unstable ectopic pregnancy (see “Ectopic Pregnancy”)
® Hemodynamically unstable patients with hypovolemia or anemia
® DIC
® Septic abortions
® Suspected gestational trophoblastic disease
Discharge Criteria
® D&Cs can be done in the ED for incomplete and inevitable abortions, and patients
may be discharged home if stable after 2-3 hr
® Some early inevitable miscarriages can be discharged to complete their
miscarriages at home without a D&C
® Discharge with pain medications and close OB/GYN follow-up
® Patients with threatened abortions should be told to avoid strenuous activity
® Pelvic rest (i.e., “nothing in the vagina” during active bleeding; may increase risk
of infection)
® Patients should be instructed to return to the ED for any increase in bleeding,
dizziness, or temperature >100.4°F
® Patients and their partners should be counseled that early pregnancy loss is
common and that it is not anyone’s fault

FOLLOW-UP RECOMMENDATIONS
Patients with positive pregnancy tests and vaginal bleeding with or without abdominal
pain should be followed by OB/GYN.

PEARLS AND PITFALLS
® Recognize the possibility of ectopic pregnancy
® Patients with spontaneous abortion may have clinically significant blood loss

ADDITIONAL READING
® Huancahuari N. Emergencies in early pregnancy. Emerg Med Clin North Am.
2012;30:837-847.
® Martonffy Al, Rindfleisch K, Lozeau AM, et al. First trimester complications. Prim
Care. 2012;39:71-82.
® Marx JA, Hockberger RS, Walls RM, et al. Rosen’s Emergency Medicine: Concepts



and Clinical Practice. 7th ed. St. Louis, MO: Mosby; 2009.
® Prine LW, MacNaughton H. Office management of early pregnancy loss. Am Fam
Physician. 2011;84:75-82.

5?: See Also (Topic, Algorithm, Electronic Media Element)
® Ectopic Pregnancy
® Vaginal Bleeding

% CODES

ICD9
® 634.90 Spontaneous abortion, without mention of complication, unspecified
® 634.91 Spontaneous abortion, without mention of complication, incomplete
® 634.92 Spontaneous abortion, without mention of complication, complete

ICD10

® (002.1 Missed abortion
® 003.4 Incomplete spontaneous abortion without complication
® (003.9 Complete or unspecified spontaneous abortion without complication



ABSCESS, SKIN/SOFT TISSUE
Neal P. O’Connor

@ BASICS

DESCRIPTION
® A localized collection of pus surrounded and walled off by inflamed tissue.
Abscesses can occur on any part of the body
® Furuncle:
_ Arises from infected hair follicle
_ Most common on back, axilla, and lower extremities
® Carbuncle:
_ Larger and more extensive than furuncle
® Dog/cat bite:
_ Usually polymicrobial
® Breast:
_ Puerperal:
O Usually during lactation
O Located in peripheral wedge
O Usually staphylococci
_ Duct ectasia:
O Caused by ecstatic ducts
O Periareolar location
O Usually polymicrobial
® Hidradenitis suppurativa:
_ Chronic abscess of apocrine sweat glands
_ Groin and scalp
_ Staphylococcus aureus and staphylococcus viridans are common
_ Escherichia coli and Proteus may be present in chronic disease
® Pilonidal abscess:
_ Epithelial disruption of gluteal fold over coccyx
_ Staphylococcal species are most common
_ May be polymicrobial
® Bartholin abscess:
_ Obstruction of Bartholin duct
® Perirectal abscess:
_ Originates in anal crypts and extends through ischiorectal space
_ Inflammatory bowel disease and diabetes are predisposing factors
_ Bacteroides fragilis and E. coli are most common
_ Requires operative drainage
® Muscle (pyomyositis):



_ Typically in the tropics
_ S. aureus is most common
® [V drug abuse:
_ Staphylococcal species are most common
_ MRSA is common
_ May be sterile
® Paronychia:
_ Infection around nail fold
_ Usually S. aureus
® Felon:
_ Closed space abscess in distal pulp of finger
_ Usually S. aureus

ETIOLOGY
® Abscess formation typically occurs due to a break in the skin, obstruction of
sebaceous or sweats glands, or inflammation of hair follicles. The collection may
be classified as bacterial or sterile:
® Bacterial: Most abscesses are bacterial with the microbiology reflective of the
microflora of the involved body part:
_ S. aureus is the most common causative organism
_ Community-acquired MRSA (CA-MRSA) common
® Sterile: More associated with IV drug abuse and injection of chemical irritants
® Risk factors for abscess formation:
_ Immunosuppression
_ Soft tissue trauma
_ Mammalian/human bites
_ Tissue ischemia
_ IV drug use
_ Chron's disease (perirectal)

@ DIAGNOSIS

SIGNS AND SYMPTOMS
® Local:
_ Erythema
_ Tenderness
_ Heat
_ Swelling
_ Fluctuance
_ May have surrounding cellulitis
_ Regional lymphadenopathy and lymphangitis may occur
® Systemic:
_ Often absent



_ Patients with extensive soft tissue involvement, necrotizing fasciitis, or
underlying bacteremia may present with signs of sepsis including:
© Fever
O Rigors
O Hypotension
O Altered mentation

History
® Previous episodes: Raise concern for CA-MRSA
® Immunosuppression
® Medications:
_ Chronic steroids, chemotherapy
® [VDU
® History of mammalian bite

Physical-Exam
® Jocation and extent of infection
® Presence of:
_ Associated cellulitis
_ Subcutaneous air
_ Deep structure involvement
® Involvement of specialty area:
_ Perirectal
_ Hand
_ Face/neck

ESSENTIAL WORKUP

® History and physical exam

® Gram stain unnecessary for simple abscesses in healthy patients

® Wound cultures:
_ Not indicated in simple abscesses
_ May help guide therapy if systemic treatment is planned
_ May be useful in confirming CA-MRSA in patients with recurrent abscesses
_ May guide specific therapy in a compromised host, abscesses of the central

face or hand, and treatment failures

DIAGNOSIS TESTS & NTERPRETATION

Lab
® Routine laboratory tests are not typically indicated.
® Glucose determination may be useful if:
_ Underlying undiagnosed diabetes is a concern
_ There is a concern for associated DKA



® For febrile patients who appear septic, systemically ill, or have recent IVDU the
following labs are indicated:
_ Blood cultures
_ Lactate
_ Renal function
_ CK if myositis suspected

Imaging
® Bedside US can be helpful in distinguishing cellulitis from abscess
® CT/MRI can be helpful in determining deep tissue involvement

® Plain films may reveal gas in tissue planes

DIFFERENTIAL DIAGNOSIS
® (Cellulitis

® Necrotizing fasciitis

® Aneurysm (especially with IV drug abusers)

® (Cysts

® Hematoma

ﬁ TREATMENT

PRE HOSPITAL
Caution: Septic patients may require rapid transport with IV access and volume
resuscitation.

INITIAL STABILIZATION/THERAPY
Septic patient:
® Immediate IV access
Oxygen
Crystalloid volume resuscitation
Blood cultures/lactate
Early antibiotic therapy—broad spectrum to include MRSA coverage.
Rapid source control (abscess drainage)
If patient remains hypotensive after volume resuscitation consider:
_ Central venous pressure monitoring
_ Mixed venous sampling

ED TREATMENT/PROCEDURES
® Incision and drainage are the mainstays of treatment.
_ Incision should be deep enough to allow adequate drainage
_ Elliptical incision prevent early closure
_ Break loculations with gentle exploration



_ Irrigate cavity after expressing all pus
® [oose packing of abscess cavity when:
_ Larger than 5 cm
_ Comorbid medical conditions
- HIV
_ Diabetes
_ Malignancy
_ Chronic steroid use
_ Immunosuppressed
_ Abscess location: face, neck, scalp, hands/feet, perianal, perirectal, genital
_ Promote drainage and prevent premature closure
® For simple cutaneous abscesses (<5 cm) packing may not be routinely indicated.
Routine antibiotics are not indicated.
® Antibiotics are indicated for the following conditions:
_ Sepsis/systemic illness
_ Facial abscesses drained into the cavernous sinus
_ Concurrent cellulitis (see “Medication”)
_ Mammalian bites
_ Immunocompromised hosts
® Perirectal abscess requires treatment in the operating room
® Hand infections that may require surgical intervention:
_ Deep abscesses
_ Fight bite abscesses
_ Associated tenosynovitis/deep fascial plane infection
® Loop drainage technique:
_ Less invasive
_ Simplifies wound care
_ Procedure:
O Anesthetize locally
O Incision made at outer margin of abscess
O Use a hemostat to break loculations and manually express pus
O Use hemostat to localize distal margin of abscess and use as guide for
a second incision
O Grasp silicone vessel loop with hemostat and pull through and then
gently tie
O Patient should move loop daily to promote drainage
No repeat ED visits generally required
© Removal in 7-10 days is painless

@)

Pediatric Considerations
Incision and drainage are painful procedures that often require procedural sedation and
analgesia.



MEDICATION

ALERT
Know your local susceptibility patterns
Oral antibiotics (moderate associated cellulitis):
_ Amoxicillin/clavulanate:
O Use: Mammalian bites/MSSA/Streptococcus species
O Adult dose: 500-875 mg (peds: 40-80 mg/kg/d div q12h) PO q12h
_ TMP-SMX:
o Use: MRSA
O Adult dose: 160/800 mg (peds: 4-5 mg/kg) PO BID
_ Clindamycin:
o Use: MRSA
O Adult dose: 300-450 mg (peds: 4-8 mg/kg) PO g6h
_ Doxycycline:
o Use: MRSA
O Adult dose: 100 mg (peds: over 8 yr: 1.1 mg/kg) PO ql2h
_ Cephalexin:
O Use: MSSA/Strep species
O Adult dose: 250 mg PO g6h or 500 mg PO q12h (peds: 25-50 mg/kg/d
div q12h)
_ Erythromycin:
O Use: MSSA/Streptococcus species
O Adult dose: 250-500 mg (peds: 10 mg/kg) PO q6-8h
IV antibiotics (systemic illness or extensive associated cellulitis):
_ Ampicillin/sulbactam
o0 Uses: Human/mammalian bites and facial cellulitis
O Adult dose: 1.5-3 g (peds: <40 kg, 75 mg/kg; =40 kg, adult dose) IV
g6h (max = 12 g/d)
_ Vancomycin:
o Use: MRSA
O Adult dose: 15 mg/kg IV q12h (peds: 10-15 mg/kg/d div q6-8 h)
(max. = 2,000 mg/d)
_ Daptomycin:
o Use MRSA
O Adult dose: 4 mg/kg IV q24h
_ Linezolid:
o Use: MRSA
O Adult dose: 600 mg IV/PO q12h (peds: 30 mg/kg/d div q8h)
_ Clindamycin:
o Use: MRSA
O Adult dose: 600 mg (peds: 10-15 mg/kg) IV q8h



@ FOLLOW-UP

DISPOSITION
In accordance with abscess type and severity of infection

Admission Criteria
® Sepsis/systemic illness
® Immunocompromised host with moderate/large cellulitis
® Perirectal involvement
® Any abscess requiring incision and debridement in the operating room

Discharge Criteria
Most patients with uncomplicated abscesses can be treated with incision and drainage
and close follow-up.

FOLLOW-UP RECOMMENDATIONS
® Recheck in 24-48 hr for packing removal and wound check.
® Warm soaks for 2-3 days after packing removal

PEARLS AND PITFALLS
® Consider CA-MRSA in recurrent abscesses
® Pain control is essential during incision and drainage of abscesses
® Beware of tenosynovitis and deep fascial space infections

ADDITIONAL READING

® Alison DC, Miller T, Holtom P, et al. Microbiology of upper extremity soft tissue
abscesses in injecting drug abusers. Clin Orth Related Res. 2007;461:9-13.

® Buescher ES. Community-acquired methicillin-resistant Staphylococcus aureus in
pediatrics. Curr Opin Pediatr. 2005;17:67-70.

® Hankin A, Everett W. Are antibiotics necessary after incision and drainage of a
cutaneous abscess? Ann Emerg Med. 2007;50:49-51.

® Ladd AP, Levy MS, Quilty J. Minimally invasive technique in treatment of
complex, subcutaneous abscesses in children. J Pediatr Surg. 2012:45:1562-1566.

® (O’Malley GF, Dominici P, Giraldo P, et al. Routine packing of simple cutaneous
abscesses is painful and probably unnecessary. Acad Emerg Med. 2009;16:470-473.

® Tayal V, Hasan N, Norton HJ, et al. The effect of soft-tissue ultrasound on the
management of cellulitis in the emergency department. J Acad Emer Med.
2006;13:384-388.

® Tsoraides SS, Pearl RH, Stanfill AB, et al. Incision and loop drainage: A minimally
invasive technique for subcutaneous abscess management in children. J Pediatr
Surg. 2012;45:606-609.



5@: See Also (Topic, Algorithm, Electronic Media Element)
Bartholin Abscess

Bite, Animal

Cellulitis

CA-MRSA

Hand Infection

Mastitis

Paronychia

ﬁ CODES

ICD9
® 566 Abscess of anal and rectal regions
® 682.9 Cellulitis and abscess of unspecified sites
® 685.0 Pilonidal cyst with abscess

ICD10

® K61.0 Anal abscess
® [02.91 Cutaneous abscess, unspecified
® 1.05.01 Pilonidal cyst with abscess



ABUSE, ELDER

Helen Straus

@ BASICS

DESCRIPTION
Elder abuse may include the following:
® Emotional abuse:
_ Insults
_ Humiliation
_ Threats to institutionalize or abandon
® Physical and/or sexual abuse:
_ Hitting
_ Slapping
_ Pushing
_ Burning
_ Inappropriate restraining
_ Forced sexual activity
® Material exploitation:
_ Stealing or coercion involving patient money or property
® Neglect:
_ Behaviors by a patient or caregiver that compromise the patient’s health or
safety
_ Failure to provide adequate food, shelter, hygiene, and/or medical attention

EPIDEMIOLOGY

Incidence and Prevalence Estimates
® In the US., 1-2 million cases age 65 or older mistreated by someone on whom they
depend (these numbers likely will increase in the near term as US age
demographics shift):
_ 55% neglect
_ 14.6% physical mistreatment
_ 12.3% financial exploitation
_ 7.7% emotional mistreatment
_ 0.3% sexual abuse
_ 6.1% all other types
_ 4% unknown
® Family members, including partners and adult children, are perpetrators in
approximately 90% of cases
® For every case of financial exploitation reported, 25 cases likely unreported



Elder abuse (even modest abuse) is associated with a 300% greater risk of death as
well as increased rates of additional health problems such as chronic pain,
bone/joint, digestive or psychological disorders (compared to the non-abused)

ETIOLOGY

Caregiver stress, dependency, or psychopathology
Victim dependency or diminishment of ability to perform activities of daily living

@ DIAGNOSIS

SIGNS AND SYMPTOMS
Variable, possibly inconsistent, history or physical findings

History

Not willing or able to obtain adequate food/clothing/shelter
Not providing for personal hygiene/safety
Delay in obtaining medical care/previously untreated medical condition
Vague (or implausible/inappropriate) explanations
Disparities between histories given by patient and caregiver
Caregiver who insists on giving the patient’s history
Medication difficulties:

_ Incorrect doses

_ Lost medications

_ Unfilled prescriptions
Altered interpersonal interactions:

_ Withdrawn

_ Indifferent

_ Demoralized

_ Fearful

_ Substance abuse
Caregiver with:

_ Financial dependence on patient

_ Substance abuse or psychiatric or violence history

_ Controlling behavior (may refuse to leave elder alone with physician) or

poor knowledge

_ Significant life stressors

_ Relationship issues

_ Financial difficulties

_ Legal problems

Physical-Exam

Inconsistent findings:



_ Patterns or variable-age bruises, burns, lacerations/abrasions
_ Unusual sites of bruising (inner arm, torso, buttocks, scalp)
_ Poor hygiene (inadequate care of skin, nails, teeth)
® Unexplained injuries:
_ Bruised or bleeding genital or rectal area
_ Wrist or ankle lesions suggestive of restraint use
® Findings that may be consistent with neglect or delay in seeking/obtaining
medical attention:
_ Dehydration
_ Weight loss
_ Decubitus ulcer
_ Malnutrition

DIAGNOSIS TESTS & NTERPRETATION
Perform any exam and lab or radiographic studies as indicated by the patient’s
condition.

ESSENTIAL WORKUP
® Obtain history without family members/caregivers present:
_ Abused elders may fear institutionalization if they report caregivers.
_ Many may feel embarrassment and responsibility for abuse.
_ Frequently will not volunteer information
_ Ask patient specifically about abuse or neglect (in private)
® Patient’s medical condition may influence quality of history obtained
® Obtain history from caregivers/other relatives/friends/neighbors
® Document a clear and detailed description of findings including the following:
_ Statements of the patient as they pertain to the abuse
_ Psychosocial history:
O Family and other social relationships
O Caregiver burdens/coping mechanisms
O Drug/ethanol (Etoh) use
O Prior adult protective services reports
_ Skin and other physical findings:
O Photographic documentation
O Safety assessment

DIAGNOSIS TESTS & NTERPRETATION
As appropriate for medical condition(s)

Imaging
As appropriate for medical condition(s)

Diagnostic Procedures/Surgery



As appropriate for medical condition(s)

DIFFERENTIAL DIAGNOSIS
® Patient may present with any chief complaint:
_ Potential differential diagnosis is nonspecific.
_ Abuse best identified by asking patient directly in a setting apart from
caregivers/family and correlating with risk factors and provider findings
® Differentiate findings consistent with other disease entities from abuse/neglect:
_ Dehydration
_ Il-fitting dentures
_ Burns
_ Ecchymosis
_ Insomnia
_ Medication noncompliance
_ Dementia
_ Depression

ﬁ TREATMENT

PRE HOSPITAL
Observe details of the patient’s environment that may not be immediately available to
the hospital care team, including the following:
® Interpersonal interactions at the scene:
_ Embarrassment
_ Shame
_ Fear of reprisal, abandonment, and/or institutionalization
® Conditions in the physical environment that present a potential danger

INITIAL STABILIZATION/THERAPY
® ABCs
® Treat life-threatening medical/traumatic conditions as appropriate.

ED TREATMENT/PROCEDURES
® May require separation of the patient and the caregiver or family member
® Social work referral:
_ Safety planning
_ Respite planning for caregiver
_ Adult protective services referral
® Competent elder patients are free to accept or decline treatment or disposition
despite risks they may incur.
® General measures appropriate to the medical/traumatic conditions identified,
including:
_ Fluids



_ Medications

_ Surgery

_ Diet

_ Activity

_ Nursing care

_ Physical therapy

@ FOLLOW-UP

DISPOSITION

Admission Criteria
Disposition determined by medical condition and home environment:
® Medical condition requiring admission
® Abuse or neglect renders home conditions unsafe.
® Need for more information or time to enhance objective decision making and
patient management

Discharge Criteria
® Medical condition(s) addressed
® Safe environment available
® Abuse or neglect successfully countered by social services and/or law enforcement

Issues for Referral
® Many states have mandatory reporting requirements:
_ Comply with area legal requirements.
® Alcohol/drug treatment as appropriate
® Notify adult protective services.

FOLLOW-UP RECOMMENDATIONS
As appropriate for medical condition(s)

PEARLS AND PITFALLS

® Entertaining the possibility of abuse or neglect in an elder patient offers the best
possibility of diagnosis and successful intervention.

® Only ~1/3 of healthcare providers identified a case of elder abuse in the past
year.

® Current data are inconclusive about the effectiveness of interventions for
diminishing recurrence of elder abuse.

® Obtain the aid of social worker, physicians trusted by the patient, even an ethics
consultant, should a vulnerable competent elder seek to decline an elder



abuse/neglect investigation.

ADDITIONAL READING
® (Clarke ME, Pierson W. Management of elder abuse in the emergency department.
Emerg Med Clin North Am. 1999;17:631-644.
® Cooper C, Selwood A, Livingston G. Knowledge, detection, and reporting of abuse
by health and social care professionals: A systematic review. Am J Geriatr
Psychiatry. 2009;17(10):826-838.
http://www.ncea.aoa.gov/Resources/Publication/docs/FinalStatistics050331.pdf
http://www.ncea.aoa.gov/Library/Data/index.aspx
http://www.ncea.aoa.gov/Resources/Publication/docs/factl.pdf
Lachs MS, Pillemer K. Elder abuse. Lancet. 2004;364:1263-1272.
Laumann EO, Leitsch SA, Waite LJ. Elder mistreatment in the United States;
prevalence estimates from a nationally representative study. J Gerontol B Psychol
Sci Soc Sci. 2008;63(4):S248-S254.
® Ploeg J, Fear J, Hutchison B, et al. A systematic review of interventions for elder
abuse. J Elder Abuse Negl. 2009;21(3):187-210.

% CODES

ICD9
® 995.80 Adult maltreatment, unspecified
® 005.81 Adult physical abuse
® 005.82 Adult emotional/psychological abuse

ICD10

® T74.11XA Adult physical abuse, confirmed, initial encounter
® T74.31XA Adult psychological abuse, confirmed, initial encounter
® T74.91XA Unspecified adult maltreatment, confirmed, initial encounter


http://www.ncea.aoa.gov/Resources/Publication/docs/FinalStatistics050331.pdf
http://www.ncea.aoa.gov/Library/Data/index.aspx
http://www.ncea.aoa.gov/Resources/Publication/docs/fact1.pdf

ABUSE, PEDIATRIC (NONACCIDENTAL TRAUMA [NAT])

Suzanne Z. Barkin

@ BASICS

DESCRIPTION
® Child abuse impacts up to 14 million or 2-3% of US children each year.
® 1,200-1,400 children die of maltreatment each year in the US. Of these, 80% <5
yr and 40% <1 yr.
® Mandated reporters of suspected abuse or neglect include all health care workers.
® Risk factors:
_ Child: Usually <4 yr, often handicapped, retarded, or special needs
(“vulnerable child”), premature birth, or multiple birth
_ Abusive parent: Low self-esteem, abused as child, violent temper, mental
illness history, rigid and unrealistic expectations of child, or young maternal
age
_ Family: Monetary problems, isolated and mobile, or marital instability
_ Poor parent—child relationship, unwanted pregnancy
_ Abuse crosses all religious and socioeconomic groups

@ DIAGNOSIS

SIGNS AND SYMPTOMS

History
® History and mechanism inconsistent with the injury or illness:
_ Unexplained death, apnea, and injury
_ Unexplained ingestion or toxin exposure
_ Recurrent injury
_ Parent/caregiver reluctant to give information or denies knowledge of how
injury occurred
_ Begin with open-ended questions about injury and mechanism
_ Discrepancy or inconsistencies among different caregivers
_ Developmentally, child unable to experience mechanism
_ Inappropriate response of care provider to injury or illness; delay in seeking
care
_ If alleged anogenital/sexual abuse, history credible
® Munchausen by proxy:
_ Recurrent illness without medical explanation
_ Unexplained metabolic disorder suspicious for poisoning
® Failure to thrive:



_ Inadequate caloric intake secondary to poor maternal bonding/neglect
_ Review of past ED encounters and contact with the patient’s primary care
physician may be helpful.

Physical-Exam
® Injury not consistent with history
® Cutaneous bruising/contusions:

_ Regular pattern, straight line of demarcation, regular angles, slap marks
from fingers, dunking burns (stocking or glove burns or doughnut shaped on
buttock), bites, strap, buckle, cigarette burns

_ Location: Buttocks, hips, face (not forehead), arms, back, thighs, genitalia,
or pinna

_ Aging:

O Often different ages of bruises

O Yellow bruises are older than 18 hr

O Red, blue and purple, or black color may occur from 1 hr after injury
to resolution

© Red may be present irrespective of age

O Bruises of identical age and cause on the same person may appear to
be different.

® Skeletal trauma:

_ Usually multiple, unexplained, various stages of healing

_ Metaphyseal or corner (classic metaphyseal lesions) fractures
(pathognomonic)

_ Skull fractures that cross suture lines

_ Posterior rib fractures (rib fractures almost never occur in infants from CPR)

_ Spiral fractures of long bones

_ Subperiosteal new bone formation

_ Uncommon fractures (vertebrae, sternum, scapula, spinous process) without
significant mechanism

® CNS:

_ Altered mental status or seizure

_ Head trauma is leading cause of death in child abuse.

_ Skull fracture: Must consider child abuse in children <1 yr

_ Subdural hematoma, subarachnoid hemorrhage

_ Shaken baby syndrome with shearing and rotational injury

® QOcular findings:

_ Retinal hemorrhage or detachment:

0 53-80% of abusive head injury has retinal hemorrhage (commonly
bilateral) while present in only 0-10% severe accidental trauma

O Rare in the absence of evidence of head trauma and normal
neuroimaging

_ Hyphema



_ Corneal abrasion/conjunctival hemorrhage
® QOral trauma
Abdominal injuries:
_ Lacerated liver, spleen, kidney, or pancreas
_ Intramural hematoma (duodenal most common)
_ Retroperitoneal hematoma
® Anogenital/sexual abuse:
_ Contusion, erythema, open wounds, scarring, or foreign material (hair,
debris, or semen)
_ Presence of STD or pregnancy in child <12 yr
® Death:
_ Unexplained death

ESSENTIAL WORKUP
® Formal oral and written report to appropriate child welfare agency
® Family and environmental evaluation, usually in cooperation with responsible
child welfare agency
® Diagram or photograph of bruises is helpful.

ALERT
When suspected, health professionals have a legal obligation to report their suspicion to
the appropriate authorities.

DIAGNOSIS TESTS & NTERPRETATION

Lab
® Bleeding screen if there is a history of recurrent bruising or bruising is the
prominent manifestation; may usually be done electively: CBC, platelets, PT/PTT,
or bleeding time (or PFA collagen epinephrine)
® [f significant blunt trauma, CBC, LFT, amylase, and urinalysis
Toxicology, chemistry, and metabolic screens in children with altered mental status
® Consider other differential considerations.

Imaging
® Global assessment:
_ Indicated for children <2 yr to exclude unsuspected injuries
_ In children 2-5 yr, in selected cases where physical abuse is strongly
suspected
_ In older children, radiographs of individual sites of injury suspected on
clinical grounds
_ Radiographic skeletal survey:
O Anteroposterior (AP) and lateral skull
O Lateral cervical spine



AP and lateral thoracic and lumbar spine
AP and obliques of chest
AP pelvis
AP humerus, forearm, and hands (bilateral)
O AP femur, tibia, and feet (bilateral)
_ If fracture identified, get at least 2 views, 90° to original view.
_ May need coned-down view of joints for visualization of classic metaphyseal
lesions
_ Skeletal scintigraphy provides adjunctive screening if suspicion exists
beyond skeletal survey.
® Visceral imaging:
_ Suspected thoracoabdominal injury:
O Abdominal CT scan with IV and possibly oral contrast
® Neuroimaging:
_ Nonenhanced head CT with brain, subdural, and bone windowing
_ MRI:
O Adjunctive in evaluation of acute, subacute, and chronic intracranial
injury; useful for shear injuries, evolving hemorrhage, contusion, or
secondary hypoxic/ischemic injury

O O O O

DIFFERENTIAL DIAGNOSIS
® General:
_ Trauma—accidental or birth/obstetrical
® (Cutaneous:
_ Burn—accidental
_ Infection
_ Impetigo/cellulitis
_ Staphylococcal scalded skin syndrome
_ Henoch-Schonlein purpura
_ Purpura fulminans/meningococcemia
_ Sepsis
_ Dermatitis: Contact or photo
_ Hematologic/oncologic disorder (idiopathic thrombocytopenic purpura
[ITP], leukemia)
_ Bleeding diathesis (hemophilia, von Willebrand)
_ Nutritional deficiency: Scurvy
_ Cultural healing practices (coining, cupping)
® Skeletal:
_ Osteogenesis imperfecta
_ Nutritional (rickets, copper deficiency, or scurvy)
_ Menkes syndrome
_ Peripheral sensory impairment (indifference to pain)
® Qcular:



_ Conjunctivitis
® Abdomen and GU tract:
_ GI disease (obstruction, peritonitis, or inflammatory bowel disease)
_ GU tract infection/anomaly
® (CNS:
_ Intoxication, ingestion (CO, lead, or mercury)
® Infection:
_ Metabolic: Hypoglycemia
_ Epilepsy
® Death:
_ SIDS, apparent life-threatening event (ALTE)

ﬁ TREATMENT

PRE HOSPITAL
® Diagnosis relies on physical evidence in child and inconsistency with the history
and mechanism.

® Examination of the scene may be useful:
_ Evaluate validity of mechanisms
_ General appearance of home
_ Consistency of history by multiple caregivers
_ Evaluation of parent—child interaction

INITIAL STABILIZATION/THERAPY
As indicated by specific injury

ED TREATMENT/PROCEDURES
® Medical and trauma management as required
® Mandatory reporting to local child welfare agency of any suspected child abuse to
determine appropriate social disposition:
_ This does not imply or require 100% certainty of abuse.
_ Expedited family, environmental, and social evaluation
_ Essential to be nonjudgmental
® Communication with family about report and primary concern is responsibility of
child welfare.
_ Security may be required to protect child and staff.
® Siblings and other household children must be examined in appropriate time
frame.

@ FOLLOW-UP

DISPOSITION



Admission Criteria
® Observation and intervention for traumatic injury

® Concerns about disposition or lack of availability of child welfare receiving site, if

required
® Goal must always be to ensure safety of child and siblings.

Discharge Criteria
® Adequate ED evaluation and medical follow-up
® Safe setting for child must determine disposition
® An abused child has a significant chance of further abuse so disposition must be
determined in collaboration with social services and family evaluation
® Child (and siblings) may require placement in foster care.

Issues for Referral
® All patients require referral to the appropriate child welfare agency.
® Other family members may require evaluation before disposition is determined.

PEARLS AND PITFALLS

® A history inconsistent with the physical findings should lead to a suspicion of NAT.

® When child abuse is suspected, it must be reported.

ADDITIONAL READING

® American Academy of Pediatrics, Committee on Child Abuse and Neglect.
Evaluation of suspected child physical abuse. Pediatrics. 2007;119:1232.

® Guenther E, Knight S, Olson LM, et al. Prediction of child abuse risk from
emergency department use. J Pediatr. 2009;154:272-277.

® Hudson M, Kaplan R. Clinical response to child abuse. Pediatr Clin North Am.
2006;53:27-39.

® Kleinman PK, ed. Diagnostic Imaging of Child Abuse. 2nd ed. St. Louis, MO: Mosby;
1998.

® Lane WG, Dubowitz H, Langenberg P. Screening for occult abdominal pain in
children with suspected physical abuse. Pediatrics. 2009;129:1595.

® Lindberg DM, Shapiro RA, Laskey AL, et al: Prevalence of abusive injuries in
siblings and household contacts of physically abused children. Pediatrics.
2012;130:193.

® Togioka BM, Arnold MA, Bathurst MA, et al. Retinal hemorrhages and shaken baby

syndrome: An evidence-based review. J Emerg Med. 2009;37:98-106.
® Vandeven AM, Newton AW. Update on child physical abuse, sexual abuse and
prevention. Curr Open Pediatr. 2006;18:201

El?: See Also (Topic, Algorithm, Electronic Media Element)



Trauma, Multiple

ﬁ CODES

ICD9
® 995.50 Child abuse, unspecified
® 995,53 Child sexual abuse
® 095.54 Child physical abuse

ICD10

® T74.12XA Child physical abuse, confirmed, initial encounter
® T74.22XA Child sexual abuse, confirmed, initial encounter
® T74.92XA Unspecified child maltreatment, confirmed, initial encounter



ACETAMINOPHEN POISONING
Mark B. Mycyk

@ BASICS

DESCRIPTION
® Acetaminophen (APAP) is available alone, in combination with oral opiate, and in
> 200 OTC cold remedies:
_ One of the most common drugs implicated in intentional and unintentional
poisonings
_ The number 1 reason for hepatic transplantation in the US
® N-acetyl-p-benzoquinoneimine (NAPQI) produced when APAP metabolized by
cytochrome P-450:
_ NAPQI normally detoxified by glutathione
_ In overdose, glutathione is quickly depleted and NAPQI causes hepatic
damage.
_ N-acetylcysteine (NAC) replenishes the liver’s glutathione stores.
® [ncreased risk of toxicity:
_ Patients with poor nutrition have decreased glutathione stores.
® Pharmacokinetics:
_ APAP half-life:
O 2.5-4 hr in a nonoverdose setting
O >4 hr in overdose
® Toxic dose >150 mg/kg acutely
® Probable toxic level is 140 ug/mL at 4 hr postingestion (see Fig. 1 nomogram for
acute intoxication).
® Therapeutic plasma concentration is 5-20 ug/mL.
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Rumack-Matthew nomogram. (Adapted from Rumack BH, Matthew H. Acetaminophen
poisoning and toxicity. Pediatrics. 1975;55:871-876.)

@ DIAGNOSIS

SIGNS AND SYMPTOMS
Acute overdose:
® Phase 1: 0.5-24 hr postingestion:
_ Nausea, vomiting, malaise
_ Occurs with large overdoses
_ May not be present with smaller toxic doses
® Phase 2: 24-72 hr postingestion:
_ Decreased GI symptoms



_ Hepatic damage is occurring.

_ Right upper quadrant pain and tenderness

_ Elevation of liver enzymes, PT/INR, bilirubin

_ Oliguria

_ Prolonged (>4 hr) APAP half-life implies hepatic toxicity.

® Phase 3: 72-96 hr postingestion:

_ Critical time period in the prognosis

_ Peak liver function abnormalities

_ Hepatic encephalopathy develops.

_ If the PT/INR continues to rise and/or renal insufficiency develops beyond
the 3rd day postingestion, there is high likelihood that the patient will
require hepatic transplantation.

® Phase 4: 96 hr to 10 days postingestion:
_ Resolution of hepatic injury or progression to complete hepatic failure

ESSENTIAL WORKUP
® Ingestion history of all APAP-containing products
® Time of ingestion
® APAP level:
_ Obtain 4 hr postingestion level or immediately on presentation if >4 hr
postingestion.
_ Use Rumack-Matthew nomogram as therapeutic guide for single acute
overdose (see Fig. 1).
_ In chronic or very late ingestions (>24 hr), obtain level, but do not use
nomogram for therapeutic guidance.
® (Call poison center ([800] 222-1222) or toxicologist.

DIAGNOSIS TESTS & NTERPRETATION

Lab

® APAP level

® Electrolytes, BUN, creatinine, and glucose

® Liver enzymes:
_ Elevated AST is the first abnormality detected.
_ AST/ALT levels may rise >10,000 in stage III of toxicity.
_ Bilirubin

® PT/INR

® Pregnancy test

® Toxicology screen

DIFFERENTIAL DIAGNOSIS
® Suspect APAP as coingestant with other drugs in overdose.
® (Causes of acute onset hepatotoxicity:



_ Infectious hepatitis

_ Reye syndrome

_ Amanita sp. mushrooms toxicity
_ Herbal and dietary supplements
_ Other drug ingestions

ﬁ TREATMENT

PRE HOSPITAL
® Transport all pill bottles/pills involved in overdose for identification in ED.

® OTC cold remedies often contain APAP.

INITIAL STABILIZATION/THERAPY
® Airway, breathing, circulation (ABCs)
® Administer supplemental oxygen.
® Administer naloxone, thiamine, Dy, (or Accu-Chek) for altered mental status.

ED TREATMENT/PROCEDURES
® Supportive care:
_ IV fluids
_ Antiemetics
® Gastric decontamination:
_ Administer a single dose of activated charcoal if recent ingestion.

N-acetylcysteine (NAC) Administration
® Administer if toxic level detected as defined by Rumack-Matthew nomogram.
® NAC virtually 100% hepatoprotective if initiated within 8 hr of an acute overdose
® NAC available in oral form or IV form
® <8 hr postingestion:
_ Check APAP level.
_ Initiate NAC if APAP level will not be available within 8 hr of ingestion and
toxic ingestion suspected.
_ Discontinue NAC if APAP level nontoxic.
® =8 hr postingestion:
_ Initiate NAC immediately if suspected toxic ingestion.
_ Check APAP level.
_ Discontinue NAC if APAP level is nontoxic.
® > 24 hr postingestion or chronic repeated APAP ingestion
_ Initiate NAC if:
O Ingestion >150 mg/kg APAP
O Symptomatic
O Abnormal hepatic screening panel



© Discontinue NAC if APAP falls to nondetectable level and no AST
elevation occurs by 36 hr postingestion.
O (Call poison center ([800] 222-1222) or toxicologist for help.

NAC Preparations
® QOral NAC:
_ Poor taste and odor:
O Dilute to 5% with fruit juice or soft drink to increase palatability.
_ Use antiemetics (metoclopramide or ondansetron) liberally to facilitate PO
administration.
_ If the patient vomits NAC within 1 hr of administration, repeat the dose.
_ Administer NAC as a drip through nasogastric (NG) tube if vomiting
continues.
_ Given g4h
® [V NAC (2 options):

_ Acetadote® infusion given per manufacturer’s instructions
_ Oral NAC given by IV route if:
O Oral form not tolerated because of vomiting

o Acetadote® not available
O Contact local poison center or toxicologist for help.

Pregnancy Considerations
® No teratogenicity with NAC
® NAC may be effective in protecting fetal liver:
_ Fetal liver metabolizes APAP to toxic NAPQI after 14 wk gestation.

ALERT
A shortened oral NAC protocol may be considered with poison center or toxicology
consultation.

MEDICATION

® NAC: 140 mg/kg PO loading (adult and pediatric) followed by 70 mg/kg q4h for

17 additional doses

® Acetadote: 21 hr IV infusion: 150 mg/kg over 60 min, then 50 mg/kg over 4 hr,
then 100 mg/kg over 16 hr for total dose 300 mg/kg (see package insert for
additional guidance, especially for pediatric infusion dosing)
Activated charcoal: 1-2 g/kg PO
Dextrose: D;gW 1 amp (50 mL or 25 g; peds: D,sW 2-4 mL/kg) IV

Metoclopramide: Start with 10 mg (peds: 1 mg/kg) IV (1 mg/kg max.)
Naloxone (Narcan): 0.4-2 mg (peds: 0.1 mg/kg) IV or IM initial dose
Ondansetron: >80 kg, 12 mg; 45-80 kg, 8 mg (peds: 0.15 mg/kg) IV
Thiamine (vitamin B;): 100 mg (peds: 50 mg) IV or IM



Pregnancy Considerations
Treating the mother maximizes treatment for the fetus. NAC crosses the placenta and is
considered safe PO or IV.

@ FOLLOW-UP

DISPOSITION

Admission Criteria
® Hepatotoxic level of APAP requiring full course of NAC therapy (see “Treatment”)
® LFT abnormalities in the setting of chronic ingestion or late presentation
® Nontoxic suicide attempt requiring psychiatric treatment

Discharge Criteria
Asymptomatic patients with nontoxic ingestions not requiring full course of NAC
therapy

Issues for Referral
Evidence of significant hepatotoxicity at time of ED arrival warrants early evaluation by
hepatology and/or transplant service.

FOLLOW-UP RECOMMENDATIONS
® Substance abuse referral for patients with oral opiate abuse
® Patients with unintentional (accidental) poisoning require poison prevention
counseling.
® Patients with intentional (e.g., suicide) poisoning require psychiatric evaluation.

PEARLS AND PITFALLS
® Consider occult APAP poisoning in patients evaluated for oral opiate abuse.
® Do not use the nomogram for patients with chronic ingestion or late presentation.
® Do not stop NAC therapy until nondetectable APAP level and improvement (or
resolution) of laboratory and clinical evidence of hepatotoxicity.

ADDITIONAL READING
® Brok J, Buckley N, Gluud C. Interventions for paracetamol (acetaminophen)
overdose. Cochrane Database Syst Rev. 2006;19(2):CD003328.
® Heard K. Acetylcysteine for acetaminophen poisoning. N Engl J Med.
2008;359(3):285-292.
® Larson AM, Polson J, Fontana R, et al. Acetaminophen-induced acute liver failure:

results of a United States multicenter, prospective study. Hepatology.
2005;42(6):1364--1372.



® Rumack BH. Acetaminophen misconceptions. Hepatology. 2004;40(1):10-15.

® Williamson K, Wahl MS, Mycyk MB. Direct Comparison of 20-Hour IV, 36-Hour
Oral, and 72-Hour Oral Acetylcysteine for Treatment of Acute Acetaminophen
Poisoning. Am J Ther. 2013;20(1):37--40.

% CODES

ICD9
965.4 Poisoning by aromatic analgesics, not elsewhere classified

ICD10

® T39.1X1A Poisoning by 4-Aminophenol derivatives, accidental, init
® T39.1X2A Poisoning by 4-Aminophenol derivatives, self-harm, init
® T39.1X4A Poisoning by 4-Aminophenol derivatives, undetermined, init



ACIDOSIS

Matthew T. Robinson

@ BASICS

DESCRIPTION
Respiratory acidosis.
® Reduced pH owing to alveolar hypoventilation with elevated PaCO,

® Defined as PaCO, >45 mm Hg or higher than expected for calculated respiratory

compensation for metabolic acidosis
® Divided into 3 broad categories:
_ Primary failure in CNS drive to ventilate:
O Sleep apnea
O Anesthesia
O Sedative overdose
_ Primary failure in transport of CO, from alveolar space:

© COPD
O Myasthenic crisis
O Severe hypokalemia
O Guillain-Barré syndrome
_ Primary failure in transport of CO, from tissue to alveoli:

O Severe heart failure/pulmonary edema
Metabolic acidosis
® Process that reduces serum pH by decreasing plasma bicarbonate levels
® Primarily caused by:
_ Accumulation of a strong acid through ingestion or metabolism
_ Loss of bicarbonate from the body
® Metabolic acidosis is clinically evaluated by dividing into 2 main groups:
_ Elevated anion gap metabolic acidosis:
O Bicarbonate reduced through buffering of added strong acid
O Anion gap is increased due to retention of the unmeasured anion from
the titrated strong acid.
_ Normal anion gap metabolic acidosis due to:
O Kidneys fail to reabsorb or regenerate bicarbonate.
O Losses of bicarbonate from GI tract (diarrhea)
o Ingestion or infusion of substances that release hydrochloric acid
_ No anion gap is observed owing to the absence of any unmeasured anion of

a titrated acid and secondary chloride retention with HCO3;™ loss.

ETIOLOGY



® Respiratory acidosis:
_ Inhibition of respiratory center:

O
O
O
O

Cardiac arrest

Drugs (opiates, benzodiazepines, etc.)
Meningitis/encephalitis

CNS lesions (mass, CVA)

_ Impaired gas exchange:

O
O
O
O
O

@)

Pulmonary edema
Asthma/COPD
Pneumonia

Interstitial lung disease
Obesity

Pulmonary contusion

_ Neuromuscular disease:

@)

O O O O O

@)

Diaphragmatic paralysis
Guillain-Barré syndrome
Myasthenia gravis

Muscular dystrophy

Spinal cord injury
Hypokalemia/hypophosphatemia
MS

_ Obstructive:

@)

O
O
O

Congenital lesions (laryngomalacia)
Foreign body aspiration

Vascular ring

Infectious (epiglottitis, croup, abscess)

® Anion gap acidosis: Mnemonic A CAT PILES MUD:
_ Alcohol ketoacidosis
_ Carbon monoxide or cyanide
_ Aspirin
_ Toluene
_ Paraldehyde
_ Iron/isoniazid
_ Lactic acidosis
_ Ethylene glycol
_ Starvation
_ Methanol
_ Uremia
_ Diabetic ketoacidosis
® Increased osmolar gap: Mnemonic ME DIE:
_ Methanol
_ Ethylene glycol
_ Diuretics (mannitol; no acidosis)



_ Isopropyl alcohol (no acidosis)
_ Ethanol
® Nonanion gap metabolic acidosis:

_ GI losses of bicarbonate:
O Diarrhea
o Villous adenoma
o Removal of small bowel, pancreatic or biliary secretions
O Tube drainage
o Small bowel/pancreatic fistula

_ Anion exchange resins (i.e., cholestyramine)

_ Ingestion of calcium chloride or magnesium chloride

_ Type I renal tubular acidosis (distal): Hypokalemic hyperchloremic

metabolic acidosis:

O Decreased ability to secrete hydrogen
o Serum HCO5 <15 mEq/L when untreated

O Potassium low
O Renal stones common
_ Type II renal tubular acidosis (proximal): Hypokalemic hyperchloremic
metabolic acidosis:

O Decreased proximal reabsorption of HCO5~

O Acidosis limited by reabsorptive capacity of proximal tubule for
HCO5~

O Serum HCOj typically 14-18 mEq/L

O Low/normal potassium
_ Type IV renal tubular acidosis (hypoaldosteronism): Hyperkalemic
hyperchloremic acidosis:

o Aldosterone deficiency or resistance causing decreased H™ secretion
O Serum bicarb >15 mEq/L
O Normal/elevated potassium
_ Carbonic anhydrase inhibitors
_ Tubulointerstitial renal disease
_ Hypoaldosteronism
_ Addition of hydrochloric acid such as:
© Ammonium chloride
O Arginine hydrogen chloride
O Lysine hydrogen chloride

@ DIAGNOSIS

SIGNS AND SYMPTOMS



® Nonspecific findings

® Vital signs:
_ Tachypnea or Kussmaul respirations with metabolic acidosis
_ Hypoventilation with respiratory acidosis
_ Tachycardia

Somnolence

Confusion

Altered mental status (CO, narcosis)

Myocardial conduction and contraction disturbances (dysrhythmias)

ESSENTIAL WORKUP
® Electrolytes, BUN, creatinine, and glucose:
_ Decreased bicarbonate with metabolic acidosis
_ Hyperkalemia and hypercalcemia with severe metabolic acidosis
® Arterial blood gases:
_ pH
_ CO,, retention in respiratory acidosis

_ CO level
Check the degree of compensation by calculating the expected values and comparing
them to the observed laboratory values as follows:
® Respiratory acidosis:

_ Acute: Expected HCO5™ increased by 1 mEq/L for every 10 mm Hg increase
in PaCoO,

_ Chronic: Expected HCO3™ increased by 4 mEq/L for every 10 mm Hg
increase in PaCO,

® (Calculate anion gap: Na* - (HCO;~ + Cl7):

_ Correct anion gap for hypoalbuminemia:

O For every 1 g/dL decrease in albumin (from 4 g/dL), add 2.5 points to
calculated anion gap.

- Do not correct sodium concentration when calculating the anion gap in the
setting of marked hyperglycemia because hyperglycemia affects the
concentration of chloride and bicarbonate, as well as sodium.

_ Normal range = 5-12 + 3 mEq/L

_ Anion gap >25 mEq/L is seen only with:

O Lactic acidosis

O Ketoacidosis

O Toxin-associated acidosis
® (Calculate the degree of compensation:

_ Expected PaCO, = 1.5[HCO;"] + 8



_ If PaCO, inappropriately high, patient has a concomitant respiratory

acidosis and/or inadequate compensation.
® Evaluate the delta gap (AGap):

_ For every 1-point increase in anion gap, HCO5;~ should decrease by ~1
mEq/L in simple acid-base disorder.
_ As the volumes of distribution of the unmeasured anions and serum HCO5~

are not in unity, a AGap > 6 signifies a mixed acid-base disorder
® Evaluate AGap by comparing the change in the anion gap (AAG) with the change

in the HCO3~ (AHCO3 ™) from normal:
_ If AAG > AHCO3;™, then patient has a concomitant metabolic alkalosis.

_ If AHCO3~ > AAQG, then patient has concomitant nonanion gap acidosis.
DIAGNOSIS TESTS & NTERPRETATION

Lab
® ABG: See interpretation above.
® VBG:
_ Obvious benefit is less patient discomfort and ease in acquiring sample
- pH varies by <0.04 units when compared to arterial sampling.
_ Correlation between venous pCO, lacking

_ Limited role in screening for hypercapnia. pCO, >45 mm Hg is sensitive
(but not specific) for detection of arterial pCO, > 50 mm Hg in

hemodynamically stable patients
_ Useful in simple acid-base disorders
® Urinalysis for glucose and ketones
® Measure serum osmolality:
_ Calculated serum osmolality = 2 Na + glucose/18 + BUN/2.8
® Osmolar gap = difference between calculated and measured osmolality:
_ Normal = <10
_ Elevated osmolar gap may indicate toxic alcohol as etiology of acidosis.
_ Absence of an osmolar gap should never be used to rule out toxic ingestions:
O Osmolar gap imprecisely defined
O Delayed presentations may have normal gap
O Large variance in gap among normal patients
® Toxicology screen:
_ Methanol, ethylene glycol, ethanol, and isopropyl alcohol if increased
osmolality gap
_ Aspirin or iron levels for suspected ingestion
® Co-oximetry for CO exposure



® Serum ketones or B-hydroxybutyrate level
® Serum lactate

Imaging

CXR:
® May identify cardiomyopathy or CHF
® Underlying pneumonia

Diagnostic Procedures/Surgery

ECG:
® May identify regional wall motion abnormalities or valvular dysfunction
® Evaluate for conduction disturbances

DIFFERENTIAL DIAGNOSIS
® Anion gap acidosis:
_ Mnemonic A CATPILES MUD
® [ncreased osmolar gap:
_ Mnemonic ME DIE

ﬁ TREATMENT

INITIAL STABILIZATION/THERAPY
Airway, breathing, and circulation (ABCs):
® Early intubation for severe metabolic acidosis with progressive/potential
weakening of respiratory compensation
® Naloxone, D;yW (or Accu-Chek), and thiamine if mental status altered

ED TREATMENT/PROCEDURES
® Respiratory acidosis:
_ Treat underlying disorder
_ Provide ventilatory support for worsening hypercapnia
_ Identify and correct aggravating factors (pneumonia) in chronic
hypercapnia.
® Metabolic acidosis:
_ Identify if concurrent osmolar gap.
_ Treat underlying disorder:
O Diabetic ketoacidosis
O Lactic acidosis
O Alcohol ketoacidosis
O Ingestion
_ Correct electrolyte abnormalities.
® [V fluids:



_ Rehydrate with 0.9% normal saline if patient hypovolemic.
_ Consider hemodialysis

MEDICATION
® Dextrose: D;gW 1 amp (50 mL or 25 g); (peds: DosW 4 mL/kg) IV

® Naloxone (Narcan): 2 mg (peds: 0.1 mg/kg) IV or IM initial dose
® Thiamine (vitamin B;): 100 mg (peds: 50 mg) IV or IM

@ FOLLOW-UP

DISPOSITION

Admission Criteria
Consider ICU admission if:

® pH <7.1
Altered mental status
Respiratory acidosis
Hemodynamic instability
Dysrhythmias
Electrolyte abnormalities

Discharge Criteria
Resolving or resolved anion gap metabolic acidosis

PEARLS AND PITFALLS
® Failure to appreciate acidosis in mixed acid—base disorders
® Failure to appreciate inadequate respiratory compensation for metabolic acidosis
and need for ventilatory support
® (Clues to the presence of a mixed acid-base disorder are normal pH with abnormal

PCO, or HCO5; ™, when the HCO3~ and PCO, move in opposite directions, or when

the pH changes in the direction opposite that expected from a known primary
disorder.

ADDITIONAL READING
® Ayers C, Dixon P. Simple Acid-Base Tutorial. J Parenter Enteral Nutr. 2012;36(1):18-
23.
® Kellum JA. Determinants of plasma acid-base balance. Crit Care Clin.
2005;21(2):329-346.
® Robinson MT, Heffner AC. Acid base disorders. In: Adams J ed. Emergency
Medicine. Philadelphia, PA: Elsevier; 2012.



® Whittier WL, Rutecki GW. Primer on clinical acid-base problem solving. Dis Mon.
2004;50:122.

Elél See Also (Topic, Algorithm, Electronic Media Element)
Alkalosis

E% CODES

ICD9
276.2 Acidosis

ICD10

E87.2 Acidosis



ACROMIOCLAVICULAR JOINT INJURY
Aleksandr M. Tichter - Wallace A. Carter

@ BASICS

DESCRIPTION

® The acromioclavicular (AC) joint is formed by the articulation of the distal clavicle
and the scapular acromion
® [t is stabilized by the AC ligament, coracoclavicular (CC) ligament, and
attachments from deltoid and trapezius muscles
_ AC ligament is responsible for horizontal stability
_ CC ligament is responsible for vertical stability
® Rockwood classification (sequential injury pattern):
_ Type I

O
O
O
O

Sprained AC ligament (AC joint tender)

No CC ligament injury

No deltoid or trapezius injury

No radiographic abnormality (clinical diagnosis)

_ Type II:

@)

O O O

@)

Ruptured AC ligament (AC joint tender) (distal clavicle horizontally
unstable)

Sprained CC ligament (CC ligament tender)

Minimal deltoid and trapezius injury

Radiographs show slight widening of AC joint (normal <5 mm)
Normal CC space (11-13 mm)

_ Type III:

@)

@)

Ruptured AC ligament (AC joint tender) (distal clavicle horizontally
unstable)

Ruptured CC ligament (CC ligament tender) (distal clavicle vertically
unstable)

Detached deltoid and trapezius

Radiographs show widening of AC joint.

Increased CC space, with distal clavicle above superior aspect of
acromion (100% displaced)

_ Types 1V, V, and VI:

O
O
O
O

Cause more significant pain than Types I, II, and III.
Best visualized on lateral/axillary radiographs

All require operative treatment.

Greater risk for prolonged disability

_ Type IV:

@)

Identical ligamentous/muscular injury pattern to Type III



o (Clavicle is displaced posteriorly into trapezius muscle
O Posteriorly displaced clavicle may be palpable on exam
O May cause tenting of skin posteriorly
_ Type V:
O Rare
O Identical ligamentous/muscular injury pattern to Type III
O Clavicle is displaced superiorly above the trapezius (100-300%
increase in CC space)
O Shoulder droops severely
O (Clavicle may be palpated subcutaneously
O May cause tenting, ischemia, or disruption of skin
_ Type VI:
O Usually associated with severe trauma
O Identical ligamentous/muscular injury pattern to Type III
O (Clavicle is displaced inferiorly into subacromial or subcoracoid
location.
O Shoulder appears flattened
O Associated neurovascular injury is common

ETIOLOGY
® [njury most commonly seen in young, active males during contact sports
® Most common mechanism is direct trauma to superior or lateral shoulder while
arm is adducted, usually in the setting of a fall
_ acromion is displaced inferomedially
_ clavicle remains stabilized by sternoclavicular ligaments
® May also occur indirectly via a fall on an outstretched hand or elbow, with
transmission of force to the AC joint

@ DIAGNOSIS

SIGNS AND SYMPTOMS

History
® Pain to anterior or superior aspect of the shoulder following trauma
® Pain exacerbated by moving arm across the chest, behind the back, or overhead
® Mechanism/force will dictate suspicion for and pattern of injury
® Associated neurovascular symptoms
® (Cervical spine symptoms

Physical-Exam
® Exam in standing or sitting position, as supine position negates force of gravity

which can mask joint instability



® Inspection: Ecchymosis, abrasion, swelling, symmetry, deformity of AC joint, skin
tenting or laceration
_ prominence of clavicle with sagging of the acromion indicates rupture of AC
joint (Rockwood Type II injury or greater)
® Palpation: Sequential exam of sternoclavicular joint, length of clavicle, AC joint,
CC ligament, coracoid process, scapular spine, and proximal humerus
_ tenderness over AC joint indicates AC ligament injury (Rockwood Type I
injury or greater)
_ horizontal instability of distal clavicle indicates AC ligament rupture
(Rockwood Type II injury or greater)
_ tenderness over CC ligament indicates CC ligament injury (Rockwood Type
IT injury or greater)
_ vertical instability of distal clavicle indicates CC ligament rupture
(Rockwood Type III injury or greater)
® Special tests
_ Cross-body adduction test:
O Arm elevated to 90° with elbow flexed at 90°, and adducted across
chest
O Pain confirms AC injury by specifically compressing the joint
O Sensitivity 77%, specificity 79%
_ O’Brien test
O Arm elevated to 90° with elbow in extension, adduction of 10-15° and
maximum forearm pronation
O Examiner applies downward force against resistance
O Pain over top of shoulder confirms AC injury
O Sensitivity 16-93%, specificity 90-95%
® Complete distal neurovascular exam, including brachial plexus
® (Careful cervical spine exam

ESSENTIAL WORKUP
® History to seek mechanisms that commonly cause AC joint injury and associated
force
® Physical exam to evaluate for injury pattern, neurovascular compromise and
exclude other causes of pain
® Radiographic evaluation as outlined below

DIAGNOSIS TESTS & NTERPRETATION

Imaging
® Specific AC joint radiograph
_ Recommended if AC injury suspected
_ Should include bilateral AC joints (for comparison)
_ Standard shoulder views will over penetrate AC joint and may obscure



subtle injuries
_ Stress views no longer recommended
® Zanca view (10-15° cephalic tilt) for limited initial views
® Axillary view for Type III-VI injuries to determine position of distal clavicle
® CT or MRI for further evaluation of surgical cases (Rockwood Types IV-VI)
_ Angiography may be used to evaluate associated neurovascular injuries
_ US if CT/MRI is not available

DIFFERENTIAL DIAGNOSIS
® Shoulder dislocation
Fractures of acromion or clavicle
Rotator cuff injury
Tendinitis
Capsulitis
Cervical radiculopathy
Osteoarthritis
Osteomyelitis

Pediatric Considerations
® Pediatric clavicle encased in periosteal tube:
_ CC ligament within tube
- AC ligament external to tube (more vulnerable)
® AC joint injury rarely occurs in isolation in the pediatric population
® When injury does occur, it is more often Type I or II
® Distal clavicular fractures through physis are more common than Type III AC joint
dislocations

ﬁ TREATMENT

PRE HOSPITAL
® [ce packs
® Sling immobilization
® (Cervical spine immobilization if indicated

INITIAL STABILIZATION/THERAPY
® [ce packs
® Sling immobilization
® (Cervical spine immobilization if indicated
® Analgesia (NSAIDs, other analgesics)

ED TREATMENT/PROCEDURES
® TypesI and II:



_ Rest, ice, analgesics
_ Brief sling immobilization (typically 3-7 days)
_ Range of motion (ROM) and strengthening exercises as soon as can be
tolerated
_ Resume normal activities once painless ROM and strength have returned (2-
4 wk)
® Type III:
_ Rest, ice, analgesics
_ Sling immobilization and early (within 72 hr) orthopedic referral
_ Treatment plan is controversial
_ Insufficient evidence exists to favor one management strategy over the
other (conservative vs. surgical)
_ Which approach is chosen may depend on general health of patient, level of
activity, occupation, hand dominance, and risk for reinjury
® Types IV, V, and VI:
_ Rest, ice, analgesics
_ Sling immobilization and immediate orthopedic referral
_ Require early surgical intervention
® Special circumstance: Potential future complication of AC joint injury is arthritis of
the joint

Pediatric Considerations

® TypesI and II:
_ Conservative management (rest, ice, analgesics, sling)
_ Should heal without major sequelae

® Type III:
_ Age <15 yr, conservative management
_ Age =15 yr may require more aggressive treatment.

® TypesIV, V, and VI:
_ Operative repair

MEDICATION
® Jbuprofen: 600 mg (peds: 4-10 mg/kg) PO QID
® Ketorolac: 30 mg (peds: 0.5 mg/kg up to 30 mg if >6 mo) IM/IV g6h (15 mg
IM/IV g6h if >65 yr or <50 kg)

@ FOLLOW-UP

DISPOSITION

Admission Criteria
® Open injury



® Types IV, V, and VI require admission for operative repair

Discharge Criteria
® TypesI and II can be discharged with orthopedic referral
® Type III should have urgent orthopedic referral

FOLLOW-UP RECOMMENDATIONS
® Type I and II: Orthopedic follow-up within 2-4 wk
® Type III: Early (within 72 hr) orthopedic follow-up
® Type IV-VI: Immediate orthopedic referral
® All pediatric injuries should have prompt orthopedic follow-up, with Type IV-VI
injuries requiring immediate referral

PEARLS AND PITFALLS
® Type I and II AC injuries:
- No increase in CC space
_ Conservative management with rest, ice, sling, and ROM/strength exercises
® Type III injuries:
— 100% superior displacement of distal clavicle
_ Management somewhat controversial
— Require early orthopedic follow-up
® Type IV-VI injuries:
_ Identical ligamentous and muscular injuries to Type III
_ Difference according to position of distal clavicle
_ Operative management is standard of care

ADDITIONAL READING

® Bossart PJ, Joyce SM, Manaster BJ, et al. Lack of efficacy of weighted radiographs
in diagnosing acute acromioclavicular separation. Ann Emerg Med. 1988;17:47-51.

® Bussieres AE, Peterson C, Taylor JA. Diagnostic imaging guideline for
musculoskeletal complaints in adults — an evidence-based approach-part 2: upper
extremity disorders. J Manipulative Physiol Ther. 2008;31(1):2-32.

® Hegedus EJ, Goode A, Campbell S, et al. Physical examination tests of the
shoulder: a systematic review with meta-analysis of individual tests. Br J Sports
Med. 2008;42:80-92.

® Mazzocca AD, Arciero RA, Bicos J. Evaluation and treatment of acromioclavicular
joint injuries. Am J Sports Med. 2007;35(2):316-329.

® Simovitch R, Sanders B, Ozbaydar M, et al. Acromioclavicular joint injuries:
Diagnosis and Management. J Am Acad Ortho Surg. 2009;17:207-219.

® Tamaoki MJS, Belloti JC, Lenza M, et al. Surgical versus conservative
interventions for treating acromioclavicular dislocation of the shoulder in adults.



Cochrane Database of Sys Rev. 2010;(8):CD007429.

5?: See Also (Topic, Algorithm, Electronic Media Element)
® (Clavicle Fracture
® Shoulder Dislocation
® Sternoclavicular Joint Injury

% CODES

ICD9
® 831.04 Closed dislocation of acromioclavicular (joint)
® 840.0 Acromioclavicular (joint) (ligament) sprain
® 840.8 Sprains and strains of other specified sites of shoulder and upper arm

ICD10

® S43.50XA Sprain of unspecified acromioclavicular joint, initial encounter

® S43.80XA Sprain of other specified parts of unspecified shoulder girdle, initial
encounter

® S43.109A Unsp dislocation of unsp acromioclavicular joint, init



ACUTE CORONARY SYNDROME: ANGINA

Shamai A. Grossman « Margaret J. Lin

@ BASICS

DESCRIPTION
® (Chest discomfort, due to imbalance of myocardial blood supply and oxygen
requirements
® Canadian Cardiovascular Society classification for angina:
_ Class I: No angina with ordinary physical activity
_ Class II: Slight limitation of normal activity with angina occurring with
walking, climbing stairs, or emotional stress
_ Class III: Severe limitation of ordinary physical activity with angina when
walking 1-2 blocks on level surface or climbing 1 flight of stairs
_ Class IV: Inability to carry on any physical activity without discomfort or
angina symptoms occur at rest
® Typically categorized as either stable or unstable
Stable angina: Predictable, with exertion, and improves with rest
® Unstable angina (UA):
_ New onset
_ Increase in frequency, duration or lower threshold for symptoms
_ At rest

® UA associated with increased risk of transmural myocardial infarction and cardiac
death

ETIOLOGY
® (Cardiac risk factors:
_ Age
_ Men >35yr
_ Postmenopausal in women
_ Hypercholesterolemia
_ DM
_ HTN
_ Smoking
® Atherosclerotic narrowing of coronary vessels
_ Stable angina: Chronic and leads to imbalance of blood flow during exertion
_ UA: Acute disruption of plaque which can lead to worsening symptoms with
exertion or at rest
® Vasospasm: Prinzmetal angina, drug related (cocaine, amphetamines)
® Microvascular angina or abnormal relaxation of vessels if diffuse vascular disease
® Arteritis: Lupus, Takayasu disease, Kawasaki disease, rheumatoid arthritis



® Anemia
® Hyperbarism, carboxyhemoglobin elevation
® Abnormal structure of coronaries: Radiation, aneurysm, ectasia

@ DIAGNOSIS

SIGNS AND SYMPTOMS

History
® Chest pain:
_ Substernal pressure, heaviness, tightness, burning or squeezing
_ Radiates to neck, jaw, left shoulder, or arm
® Poorly localized, visceral pain
® Anginal equivalents include:
_ Dyspnea
_ Epigastric discomfort
_ Weakness
_ Diaphoresis
_ Nausea/vomiting
_ Abdominal pain
_ Syncope
® Symptoms usually reproduced by exertion, eating, cold exposure, emotional stress
® Symptoms not usually positional or pleuritic
® Usually relieved with rest or nitroglycerin
_ Relief with nitroglycerin in nondiagnostic
® Lasts more than a few minutes but <20 min
® Considered stable angina if no changes in pattern of frequency of symptoms

Geriatric Considerations
® Women, diabetics, ethnic minorities, and those >65 yr often present with atypical
symptoms
® Prognosis is worse for people with atypical symptoms

Physical-Exam
® “Levine Sign”: Clenched fist over chest, classic finding
® BP often elevated during symptoms
® Physical exam often uninformative
_ occasional S3/54,
_ mitral regurgitation or new murmur (papillary muscle dysfunction)
_ diminished peripheral pulses

ESSENTIAL WORKUP



ECG:
® Standard 12 lead
_ Ideally should be obtained and read within 10 min of presentation for
patients with acute chest pain
® Mostly helpful in detecting acute MI, less so UA
® Compare to prior ECG if available
_ If normal or unchanged, serial ECGs every 10-30 min
® New ST changes or T-wave inversion suspicious for UA
_ T-wave flattening or biphasic T-waves
_ <1 mm ST depression 80 msec from the J point, is characteristic in UA
_ Can see evidence of old ischemia, strain or infarct, such as old TWI, Q-wave,
ST depression
_ Single ECG for acute MI is about 60% sensitive and 90% specific
® ECG can also be helpful to diagnose other causes of chest pain
_ Pericarditis: Diffuse ST elevations, then TW inversions and pulse rate
depression
_ Pulmonary embolus S1Q3T3 pattern, unexplained tachycardia and signs of
right heart strain

ALERT
® Patients with normal or nonspecific ECGs have a 1-5% incidence of AMI and 4-

23% incidence of UA

DIAGNOSIS TESTS & NTERPRETATION

Lab
® For stable angina, cardiac enzymes not indicated, but if history suspicious for acute
MI, should obtain.
® CK-MB and troponin I or T
_ <50% of patient with UA will have low level troponin elevations
_ CK-MB peaks 12-24 hr, return to baseline in 2-3 days
_ Troponin peaks in 12 hr, return to baseline 7-10 days
® Hematocrit (anemia increases risk of ischemia)
Coagulation profile
® Electrolytes, especially Cr and K+

Imaging
® CXR:
_ Usually nonrevealing
_ May show cardiomegaly, or pulmonary edema, CHF suggests UA or MI
_ May be helpful in identifying other etiologies such as pneumonia,
pneumothorax, or aortic dissection
® Coronary CTA:



_ Good for low-risk patients with no known CAD to rule out ischemia as cause
of pain in patient if no coronary stenosis
_ “Triple rule-out” for ACS, PE, and aortic dissection
® Bedside echo: To detect wall motion abnormalities and other etiologies of shock,
pericardial effusion, pneumothorax
® Technetium Tc-99 sestamibi (rest): Radionucleotide whose uptake by myocardium
is dependent on perfusion

Diagnostic Procedures/Surgery
® Exercise stress testing:
_ Not appropriate if active chest pain with moderate to high likelihood of
ischemia
_ Imaging stress test (sestamibi, thallium, or echo) if baseline ECG
abnormalities
_ Early positive (within 3 min) concerning for UA
® Coronary angiography:
_ Gold standard of diagnosis for CAD

DIFFERENTIAL DIAGNOSIS
® Anxiety and panic disorders
Aortic dissection
Biliary colic
Costochondritis
Esophageal reflux
Esophageal spasm
Esophagitis
GERD
Herpes zoster
Hiatal hernia
Mitral valve prolapse
Musculoskeletal chest pain
MI
Myocarditis
Nonatherosclerotic causes of cardiac ischemia
_ Coronary artery spasm
_ Coronary artery embolus
_ Congenital coronary disease
_ Coronary dissection
_ Valvular disease: AS, Al, pulmonary stenosis, mitral stenosis
_ Congenital heart disease
® Peptic ulcer disease
Pericarditis
® Pneumonia



Psychogenic
Pneumothorax
Pulmonary embolism

ﬁ TREATMENT

PRE HOSPITAL

IV access

Aspirin

Oxygen

Vital signs and oxygen saturation
Cardiac monitoring

12-lead ECG, if possible
Sublingual nitroglycerin

INITIAL STABILIZATION/THERAPY

IV access

Oxygen

Cardiac monitoring

Vital signs and continuous oxygen saturation

ED TREATMENT/PROCEDURES

® All patients with chest pain in which cardiac ischemia is a consideration should
receive an aspirin upon arrival to the ED
® Sublingual nitroglycerin: If symptoms persist after 3 sublingual doses, suggestive
of UA, AMI, or noncardiac etiology
® Pain control
® Anticoagulation
MEDICATION
First Line
® Aspirin: 325 mg PO (chewed) or 81 mg X 4 (chewed)
® In patients with aspirin allergy: Clopidogrel (Plavix) 300--600 mg PO, also
consider prasugrel 60 mg PO or 180 mg PO ticagrelor
® Dual antiplatelet therapy should be given to patients with UA at medium to high
risk who have been selected to have invasive strategy such as catheterization or
surgery
[

Nitroglycerin:
_ 0.4 mg sublingual
_ 5-10 pyg/min IV USE NON-PVC tubing, titrating to effect
_ 1-2 in of nitro paste



_ Hold for low BP (can severely drop BP)
_ Beware if pt has history of erectile dysfunction and use of phosphodiesterase
inhibitors like sildenafil (Viagra) or tadalafil (Cialis) can last 48 hr
® Morphine
_ 4 mg IV, titrate to relief of pain assuming no respiratory depression and
SBP >90
® Consider beta blocker
_ Metoprolol: 25—50 mg PO or 5 mg IV q5-15min for refractory HTN and
tachycardia
_ Contraindicated in reactive airway disease, active CHF, bradycardia,
hypotension, heart block, cocaine use
_ Does not necessarily need to be given while patient is in ED, suggested
benefit within 24 hrs of AMI

Second Line
Anticoagulation
® Does not alter mortality
_ Consider conferring with cardiology prior to anticoagulation
_ Heparin: 60 U/kg IV bolus, then 12 U/kg/hr (goal PTT 50-70)
_ Enoxaparin: 1 mg/kg SC q12 or q24 if Cr clearance <30mL/min
® Glycoprotein IIb/Illa inhibitors: Primary benefit en route to cath
_ Eptifibatide (Integrilin): 180 pg/kg bolus IV over 1-2 min, then 2
Mg/kg/min up to 72 hr
_ Tirofiban (Aggrastat): 0.4 ug/kg/min for 30 min, then 0.1 yg/kg/min for 48
—108 hr
_ Abciximab (Reopro): 0.25 mg/kg IV bolus, then 0.125 pg/kg/min, maximum
dose 10 pg/min for 12 hr
_ Bilvalirudin, fondaparinux
® Patients at risk for high risk for bleeding include the elderly, female, anemic,
chronic renal failure

@ FOLLOW-UP

DISPOSITION

Admission Criteria
® Patients with UA require admission to the hospital
® Early intervention with cardiac catheterization likely decreases mortality in
patients with elevations in cardiac enzymes, persistent angina or hemodynamic
instability
® Patients with unclear diagnosis likely would benefit from admission to ED
observation unit or hospitalization for serial cardiac enzymes, ECG and stress



testing/catheterization

Discharge Criteria
® Patients with stable angina
® Patients who are enzyme/stress testing or cath negative

FOLLOW-UP RECOMMENDATIONS
Patients with stable angina or workup negative chest pain should follow up with their
PCP or cardiologist within several days of ED visit.

PEARLS AND PITFALLS

® History is the most important factor in differentiating unstable from stable angina
or noncardiac pain

® All patients with chest pain or symptoms concerning for a cardiac etiology should
have an immediate ECG

® It the initial ECG is normal or unchanged, do serial ECGs 10-30 min apart

® A single set of negative cardiac enzymes may not rule out ACS in a patient with
chest pain

® Women, diabetics, ethnic minorities, and patients >65 yr require a low threshold
for ACS workup as they often have atypical presentations

ADDITIONAL READING

® 2012 Writing Committee Members, Jneid H, Anderson JL, et al. 2012 ACCF/AHA
focused update of the guideline for the management of patients with unstable
angina/Non-ST-elevation myocardial infarction (updating the 2007 guideline and
replacing the 2011 focused update): a report of the American College of
Cardiology Foundation/American Heart Association Task Force on practice
guidelines. Circulation. 2012;126(7):857-910.

® Marx JA, Hockberger RS, Walls RM, eds. Rosen’s Emergency Medicine: Concepts and
Clinical Practice. 7th ed. Philadelphia, PA: Mosby Elsevier; 2010.

® Mistry NF, Vesely MR. Acute coronary syndromes: From the emergency
department to the cardiac care unit. Clinics. 2012;30:617-627.

® Swap C, Nagurney JT. Value and limitations of chest pain history in the evaluation
of patients with suspected acute coronary syndromes. JAMA. 2005;294:2623-2949.

5?: See Also (Topic, Algorithm, Electronic Media Element)
® ACS Myocardial Infarction
® ACS Coronary Vasospasm
® (Cardiac Testing



ﬁ CODES

ICD9
® 411.1 Intermediate coronary syndrome
® 413.1 Prinzmetal angina
® 413.9 Other and unspecified angina pectoris

ICD10

® 120.0 Unstable angina
® [20.1 Angina pectoris with documented spasm
® [20.9 Angina pectoris, unspecified



ACUTE CORONARY SYNDROME: CORONARY VASOSPASM
John W. Hardin + Shamai A. Grossman

@ BASICS

DESCRIPTION

Spontaneous episodes of chest pain due to coronary artery vasospasm in the
absence of increase in myocardial oxygen demand in either normal or diseased
coronary vessels
Also known as Prinzmetal angina or variant angina, originally described in 1959
Most common in younger patients and men
Usually occurs in patients without cardiac risk factors or coronary artery disease
Risk factors:

_ Smoking (up to 75% of cases)

_ Hypertension

_ Hypercholesterolemia

_ Diabetes mellitus

_ Cocaine use

ETIOLOGY

Abnormal vasodilator function in coronary arteries typically endothelial in origin
High prevalence of microvascular and epicardial vessel involvement
Defined by 3 types

_ Focal: Localized, often at or near a site of stenosis of a single artery

_ Multifocal: 2 or more segments of the same artery

_ Multivessel: Involving different coronary arteries
Unopposed a sympathetic stimulation
Sympathetic stimulation by endogenous hormones may cause vasoconstriction.
Conversely, also associated with increased vagal tone or withdrawal from vagal
tone as proven with acetylcholine provocative testing
Hypersensitivity of coronary arteries due to mediators of vasoconstriction
Endothelial dysfunction possibly from genetic mutations in nitric oxide synthase
Newer research suggests potential increase p-kinase activity in smooth muscle cells

@ DIAGNOSIS

SIGNS AND SYMPTOMS

Chest pain:
_ Retrosternal
_ Radiates to neck, jaw, left shoulder, or arm
_ Occurs at rest



_ Occurs more frequently at night or in the morning
Palpitations
Presyncope or syncope
Associated with migraine headaches and Raynaud disease in a minority of patients
May occur during cold weather or stress
May be prolonged in duration compared to typical angina
May be elicited by hyperventilation
May be elicited by exercise
Circadian pattern, typically at night or early morning

History
May mimic angina, occurrences in the early morning should raise suspicion for
vasospasm, but also ask about relationship to stress, exercise, and cold weather

Physical-Exam
Physical exam is typically nondiagnostic.

ESSENTIAL WORKUP
® Must include an ECG
® Use of other tests depends on history.

DIAGNOSIS TESTS & NTERPRETATION
® ECG:

_ Transient ST-segment elevation is characteristic, is typically quite
pronounced

_ Often with reciprocal changes

_ May be followed by ST depression or T-wave inversion

_ May have associated dysrhythmia during coronary spasm

_ Heart block with right coronary artery spasm

_ Ventricular tachycardia with LAD spasm

_ In rare cases can present with sudden death during prolonged vasospasm
period

Lab
® Troponin
® CK/CKMB fraction
® Toxicology screen:
_ Helpful if cocaine is suspected as etiology of chest pain

Imaging
® CXR:
_ May be helpful to rule out other etiologies such as pneumonia,
pneumothorax, or aortic dissection



® Noninvasive coronary imaging (nuclear perfusion, coronary CTA, coronary MR):
_ Typically only helpful when combined with provocative testing

Diagnostic Procedures/Surgery
® Exercise stress testing:
_ Usually not helpful, but can help define those with true ischemic disease
® Noninvasive provocative hyperventilation
_ Highly specific, moderately sensitive, tends to favor those with increased
disease activity
_ Paired with either EKG or EKG plus perfusion imaging
® Holter monitor:
_ Can be helpful in silent cases or dysrhythmia
® Coronary angiography:
_ Mild atherosclerosis is often the norm
_ Provocative test with acetylcholine is the gold standard

DIFFERENTIAL DIAGNOSIS

® Angina pectoris
Anxiety and panic disorders
Aortic dissection
Cocaine chest pain
Esophageal rupture
Esophageal spasm
Esophagitis
GERD
Mitral valve prolapse
Musculoskeletal chest pain
MI
Peptic ulcer disease
Pericarditis
Pneumothorax
Pulmonary embolism
Takotsubo cardiomyopathy

ﬁ TREATMENT

PRE HOSPITAL
Treat as any other acute coronary syndrome.

INITIAL STABILIZATION/THERAPY
® [V access
® Oxygen



® Cardiac monitoring
® Vital signs and oxygen saturation

ED TREATMENT/PROCEDURES
® All patients with chest pain in which cardiac ischemia is a consideration should
receive an aspirin upon arrival to the ED:
_ Paradoxically may increase severity of Prinzmetal angina due to inhibition
of biosynthesis of naturally occurring coronary vasodilator—prostacyclin
® Nitroglycerin should still be administered and usually will help relieve both
ischemic and vasospastic chest pain.
® A trial of calcium-channel blockers is indicated if clinical history is consistent with
coronary vasospasm.
® Heparin and (3-blockers are not helpful in true coronary vasospasm:
_ B-blockers may be detrimental due to unopposed a-mediated
vasoconstriction and should be avoided in suspected cocaine chest pain.

MEDICATION

® Aspirin: 325 mg PO

® Diltiazem: 30-60 mg PO (immediate release)

® Nitroglycerin, either:
_ 0.4 mg sublingual
_ 10-20 pg/min IV USE NON-PVC tubing, titrating to effect
_ 1-2 in of nitro paste

® Verapamil: 40-80 mg PO (immediate release)

First Line
Diltiazem/verapamil:
® >40% of patients will have recurrence of vasospastic angina despite calcium-
channel blocker therapy
Long-acting nitrates

Second Line
® a-blocking agents
® Statin therapy
® Percutaneous intervention with stenting of fixed lesions in area of vasospasm
controversial; can lead to spasm in other areas of coronary tree
® Pacemaker placement for patients with recurrent syncope or AV nodal block from
vasospastic angina

@ FOLLOW-UP

DISPOSITION



Admission Criteria

New-onset chest pain

Rule-in with positive biochemical markers or provocative testing

Rule-in with positive biochemical markers or stress testing

Many patients previously admitted to the hospital can now be effectively
evaluated in a chest pain observation unit or clinical decision unit

Discharge Criteria

Stable (chronic chest pain)
Negative ischemic workup

FOLLOW-UP RECOMMENDATIONS
Cardiology follow up within 7 days of ED evaluation

PEARLS AND PITFALLS

95% survival at 5 yr

Typical patient will have no traditional coronary risk factors other than smoking.
Calcium-channel blockers are 1st-line therapy.

30-40% of patients are refractory to treatment and will have repeat episodes.
May present as STEMI, however true infarction is almost always relegated to
patient with pre-existing coronary atherosclerotic disease

3-blockers can lead to worsening of vasospasm due to unopposed a
vasoconstriction.

Patients with prolonged vasospasm can present with ST elevation MI, ventricular
arrhythmias, and sudden death.

ADDITIONAL READING

Crea F, Lanza GA. New light on a forgotten disease: vasospastic angina. J Am Coll
Cardiol. 2011;58(12):1238-1240.

Krim NR, Narasimhan S, Monrad ES. Severe multivessel coronary vasospasm
presenting as acute ST-segment elevation myocardial infarction. J Am Coll Cardiol.
2012;60(15):1429.

Lanza GA, Careri G, Crea F. Mechanisms of coronary artery spasm. Circulation.
2011;124(16):1774-1782.

Moukarbel GV, Weinrauch LA. Disruption of coronary vasomotor function: the
coronary spasm syndrome. Cardiovasc Ther. 2012;30(2):e66—e73.

Ong P, Athanasiadis A, Borgulya G, et al. 3-year follow-up of patients with
coronary artery spasm as cause of acute coronary syndrome: the CASPAR
(coronary artery spasm in patients with acute coronary syndrome) study follow-
up. J Am Coll Cardiol. 2011;57(2):147-152.



;Ié: See Also (Topic, Algorithm, Electronic Media Element)
® ACS Unstable Angina
® ACS Myocardial Infarction

% CODES

ICD9
® 411.1 Intermediate coronary syndrome
® 413.1 Prinzmetal angina

ICD10

® 120.1 Angina pectoris with documented spasm
® [24.9 Acute ischemic heart disease, unspecified



ACUTE CORONARY SYNDROME: MYOCARDIAL
INFARCTION

Josh W. Joseph « Shamai A. Grossman

(@ BASICS

DESCRIPTION
® Imbalance in myocardial blood supply and oxygen requirement
® Acute coronary syndrome (ACS) encompasses a spectrum of disease processes:
_ Unstable angina pectoris
_ Acute myocardial infarction (AMI)
_ ST elevation myocardial infarction (STEMI)
_ Non-STEMI

ETIOLOGY
® Atherosclerotic narrowing of coronary vessels
® Vasospasm (Prinzmetal or variant angina)
® Microvascular angina or abnormal relaxation of vessels with diffuse vascular
disease
® Plaque disruption
Thrombosis
® Arteritis:
_ Lupus
- Takayasu disease
- Kawasaki disease
- Rheumatoid arthritis
® Prolonged hypotension
Anemia/stress ischemia:
- Hemoglobin <8 g/dL
Carbon monoxide/elevations in carboxyhemoglobin
Coronary artery gas embolus
Thyroid storm
Structural abnormalities of coronary arteries:
_ Radiation fibrosis
_ Aneurysms
_ Ectasia
® Cocaine- or amphetamine-induced vasospasm
® (Cardiac risk factors include:
- Hypercholesterolemia
- DM
~ HTN



_ Smoking

_ Family history in a 1st-degree relative <55 yr old
_ Men, age >55 yr

_ Postmenopausal women

@ DIAGNOSIS

SIGNS AND SYMPTOMS
® Chest pain:
_ Most common presentation of MI
_ Substernal pressure
_ Heaviness
_ Squeezing
_ Burning sensation
_ Tightness
® Anginal equivalents (MI without chest pain):
_ Abdominal pain
_ Syncope
_ Diaphoresis
_ Nausea or vomiting
_ Weakness
® May localize or radiate to arms, shoulders, back, neck, or jaw
® Associated symptoms:
_ Dyspnea
_ Syncope
_ Fatigue
_ Diaphoresis
— Nausea
_ Vomiting
® Symptoms are usually reproduced by exertion, eating, exposure to cold, or
emotional stress.
Symptoms commonly last 30 min or more.
Symptoms may occur with rest or exertion.
Often preceded by crescendo angina
May be improved/relieved with rest or nitroglycerin
Symptoms generally unchanged with position or inspiration
Positive Levine sign or clenched fist over chest is suggestive of angina.
BP is usually elevated during symptoms.

Physical-Exam
® Physical exam is usually unrevealing.
® Occasional physical findings include:



_ S3 or $4 due to left ventricular systolic or diastolic symptoms
_ Mitral regurgitation due to papillary muscle dysfunction

_ Diminished peripheral pulses

_ Physical findings of decompensated CHF

ESSENTIAL WORKUP
History is critical in differentiating MI from noncardiac etiologies.

DIAGNOSIS TESTS & NTERPRETATION

Imaging
® CXR:

Electrolytes
Calcium, magnesium
Cardiac enzymes
Digoxin level

_ May identify cardiomyopathy or CHF
_ Often abnormal in aortic dissection

Diagnostic Procedures/Surgery

® ECG:

_ Differentiate from nonischemic causes of ST elevation

@)
@)
@)
@)
@)

Pericarditis

Benign early repolarization

Left ventricular hypertrophy with strain
Prior MI with left ventricular aneurysm
Hyperkalemia

® ECG criteria for STEMI

_ New ST elevation at J point in at least 2 contiguous leads of 2 mm (0.2 mV)
in men or 1.5 mm (0.15 mV) in women in leads V2-V3 and/or of 1 mm (0.1
mYV) in other contiguous chest leads or the limb leads

_ ST depression in leads V1-V2 may indicate posterior injury

_ New or presumably new LBBB has been considered an STEMI equivalent.
Most cases of LBBB at time of presentation, are not old but prior ECG is
unavailable

_ Sgarbossa criteria for MI in LBBB are diagnostic

@)

Concordant ST elevation >1 mm in leads with a positive QRS
complex

Concordant ST depression >1 mm V1-V3

Excessively discordant ST elevation > 5 mm in leads with a negative
QRS complex



Echo:
_ May identify regional wall motion abnormalities or valvular dysfunction

DIFFERENTIAL DIAGNOSIS

Aortic dissection
Anxiety

Biliary colic
Costochondritis
Esophageal spasm
Esophageal reflux
Herpes zoster

Hiatal hernia

Mitral valve prolapse
Peptic ulcer disease
Psychogenic symptoms
Panic disorder
Pericarditis
Pneumonia
Pulmonary embolus

ﬁ TREATMENT

PRE HOSPITAL

IV access

Aspirin

Oxygen

Cardiac monitoring

Sublingual nitroglycerin for symptom relief

12-lead ECG, if possible, with transmission or results relayed to receiving hospital

INITIAL STABILIZATION/THERAPY

IV access

Oxygen

Cardiac monitoring

Oxygen saturation

Continuous BP monitoring and pulse oximetry

ED TREATMENT/PROCEDURES

STEMI requires reperfusion therapy as soon as possible:
_ Percutaneous coronary intervention (PCI) is preferred diagnostic and
therapeutic modality if available.
Goal is primary PCI within 90 min of 1st medical contact.
_ Thrombolytics should be given if PCI is not available within 120 min of 1st



medical contact (see “Reperfusion Therapy, Cardiac”).
Aspirin should be administered 1st to all patients with suspected MI unless known
allergy.
Glycoprotein IIb/IIla inhibitors (e.g., Abciximab) may be started at time of PCI
Prasugrel or Clopidogrel should be started at the time of PCI
Prasugrel should not be given to patients with history of prior stroke or TIA
Clopidogrel is the recommended ADP receptor inhibitor for patients given
fibrinolytics
_ Dose is reduced (age <75 yr: 300 mg, >75 yr: 75 mg)
If BP is >90-100 mm Hg systolic, administer sublingual nitroglycerin, nitropaste,
or IV nitroglycerin assuming no ECG criteria or clinical evidence of right
ventricular infarct:
_ Symptoms that persist after 3 sublingual nitroglycerin tablets are strongly
suggestive of AMI or noncardiac etiology.
3-blockers should be initiated within 1st 24 hr if not contraindicated (e.g., heart
block, heart rate <60, signs of heart failure, hypotension, or obstructive
pulmonary disease) are present
_ No benefit of administration prior to PCI or in ED
Morphine may be given to relieve pain, anxiety, and increase oxygen carrying
capacity.
Heparin (UFH) or Bivalirudin should be used in patients undergoing primary PCI.
Bivalirudin is indicated in patients at high risk for bleeding.
In patients undergoing thrombolysis, Heparin (UFH), Enoxaparin, or
Fondaparinux are appropriate.
If patient is in cardiogenic shock, patient should be transported to a cardiac
catheterization laboratory for angioplasty and intra-aortic balloon pump as soon
as possible (see “Congestive Heart Failure”).
Ventricular dysrhythmias:
_ See “Ventricular Tachycardia”
Bradydysrhythmia associated with hypotension should be treated with atropine or
external pacing.
Conduction disturbances:
_ 1st-degree atrioventricular (AV) block and Mobitz I (Wenckebach) are often
self-limited and do not require treatment.
_ Mobitz II, complete heart block, new right bundle branch block (RBBB) in
anterior MI, RBBB plus left anterior branch block or left posterior fascicular
block, left bundle branch block plus 1st-degree AV block may require a
temporary transvenous pacemaker.
Accelerated idioventricular rhythm (AIVR) may present after reperfusion,
appearing as a ventricular rhythm with rate below 120 bpm
_ Only if sustained treat with electrical cardioversion or sodium bicarbonate
_ Lidocaine and other antidysrhythmics may cause asystole



MEDICATION
® Aspirin: 162-325 mg PO
® ADP receptor inhibitors
_ Clopidogrel (Plavix): 600 mg PO
_ Prasugrel (Effient): 60 mg PO
_ Ticagrelor (Ticlid): 180 mg PO
® Bivalirudin: 0.75 mg/kg IV bolus, then 1.75 mg/kg/h infusion
® Enoxaparin (Lovenox): 1 mg/kg SC q12h
_ Fondaparinux: 2.5 mg IV
® Glycoprotein IIb/IIla inhibitors:
_ Abciximab (ReoPro) for use prior to PCI only: 0.25 mg/kg IV bolus
_ Eptifibatide (Integrilin): 180 pg/kg IV over 1-2 min, then 2 pg/kg/min up
to 72 hr
_ Tirofiban (Aggrastat): 0.4 ug/kg/min for 30 min, then 0.1 yg/kg/min for
48-108 hr
® Heparin: 60 units/kg IV bolus (max. 4,000 U), then 12 U/kg/h (max. 1,000 U/h)
® Metoprolol: 5 mg IV q5-15min followed by 25-50 mg PO starting dose as tolerated
(note: B-blockers contraindicated in cocaine chest pain)
® Morphine: 2 mg IV, may titrate upward in 2 mg increments for relief of pain
assuming no respiratory deterioration and SBP >90 mm Hg
Nitroglycerin: 0.4 mg sublingual g5min for max. 3 doses
Nitroglycerin: IV drip at 5-10 yg/min, USE NON-PVD tubing
Nitropaste: 1-2 in transdermal
Thrombolytics: See “Reperfusion Therapy, Cardiac,” for dosing

@ FOLLOW-UP

DISPOSITION

Admission Criteria
® Patients with an AMI require hospital admission.
® If the diagnosis is unclear, admission to the hospital or an ED observation unit
may be useful for serial cardiac enzymes, ECGs, and exercise stress testing and/or
cardiac catheterization if needed.

Discharge Criteria
No patient with an AMI should be discharged from the ED.

Issues for Referral
® If PCI is unavailable at the treating institution, particularly if the patient is in
cardiogenic shock, he should be transported to another hospital if PCI can be
initiated within 120 min of 1st medical contact.



® Patients with failed reperfusion should be transported urgently to a PCI-capable
facility

® Patients undergoing reperfusion therapy may benefit from transfer to a PCI-
capable facility within 3--24 hr as part of an invasive strategy

PEARLS AND PITFALLS
® Goal of thrombolytic therapy is a 30 min door to needle time if PCI not possible.
® New or presumably new LBBB at presentation occurs infrequently, and should not
be considered diagnostic of AMI in isolation

ADDITIONAL READING

® Filippo C, Giovanna L. Pathogenesis of acute coronary syndromes. J Am Coll
Cardiol. 2013;61:1-11.

® Hartman SM, Barros AJ, Brady WJ. The use of a 4-step algorithm in the
electrocardiographic diagnosis of ST-segment elevation myocardial infarction by
novice interpreters. Am J Emerg Med. 2012;30:1282-1295.

® Mehta N, Huang HD, Bandeali S, et al. Prevalence of acute myocardial infarction
in patients with presumably new left bundle-branch block. J Electrocardiol.
2012;45:361-367.

® (O’Gara PT,Kushner FG, AscheimDD, et al. 2013 ACCF/AHA Guideline for the
Management of ST-Elevation Myocardial Infarction AReport of the American
College of Cardiology Foundation/American Heart Association Task Force on
Practice Guidelines.Circulation.2013;127:e362—e425.

® Smith SW, Dodd KW, Henry TD, et al. Diagnosis of ST-elevation myocardial
infarction in the presence of left bundle branch block with the ST-elevation to S-
wave ratio in a modified Sgarbossa rule. Ann Emerg Med. 2012;60:766-776.

@ See Also (Topic, Algorithm, Electronic Media Element)
® (Cardiac Testing
® Reperfusion Therapy
® Unstable Angina

ﬁ CODES

ICD9
® 410.90 Acute myocardial infarction, unspecified site, episode of care unspecified
® 410.91 Acute myocardial infarction of unspecified site, initial episode of care
® 410.92 Acute myocardial infarction of unspecified site, subsequent episode of care

ICD10



® [21.3 ST elevation (STEMI) myocardial infarction of unspecified site
® [21.29 STEMI involving oth sites
® [24.9 Acute ischemic heart disease, unspecified



ACUTE CORONARY SYNDROME: NON-Q-WAVE (NON-ST-
ELEVATION) MI

David F. M. Brown * Kenneth R. L. Bernard

(@ BASICS

DESCRIPTION
® Non-ST-elevation myocardial infarction (NSTEMI) is a part of a clinical syndrome
that also includes unstable angina and ST-elevation MI (STEMI).
® (Caused by subtotal occlusion of coronary blood flow:
_ Often indicates an incomplete ischemic event
® Coronary plaque disruption:
_ Endothelial disruption exposes subendothelial collagen and other platelet-
adhering ligands, von Willebrand factor (vWF), and fibronectin.
_ Release of tissue factors activates factor VII and extrinsic pathway.
® Thrombus generation:
_ Platelet adhesion via glycoprotein (GP) Ia/Ila to collagen; GP Ib to vWF:
O Platelet activation: Release of ADP, thromboxane A,, and serotonin

alters the platelet GP IIb/IIla receptor; also causes local
vasoconstriction
O Platelet aggregation: GP IIb/Illa receptor binds fibrinogen, cross-links
platelets, forming local platelet plug
_ Platelet stabilization: Thrombin converts fibrinogen to fibrin, provides fibrin
mesh, stabilizes platelet aggregate
® Microembolization to downstream coronary arterioles may occur

ETIOLOGY
® Coronary thrombosis
® Coronary vasospasm, idiopathic or cocaine induced
® [n situ thrombosis/hypercoagulable states
® Embolic event (e.g., endocarditis, paradoxical emboli through PFO)
® Arteritis

@ DIAGNOSIS

SIGNS AND SYMPTOMS

History
® Pain:
_ Pressure or tightness or heaviness



_ Substernal, epigastric
_ +/-radiation to arm, jaw, back
_ More likely nonpositional, nonpleuritic, nonreproducible on palpation
Nausea, vomiting
Diaphoresis
Cough
Dyspnea
Anxiety
Light-headedness
Syncope
Recent cocaine or amphetamine use
Family history of coronary disease
Atypical presentations common, especially in women, diabetics, and the elderly

Geriatric Considerations
Geriatric patients may present with atypical symptoms or silent ischemia.

Physical-Exam

Pallor or diaphoresis
Hypertension or hypotension
Arrhythmias

S4 gallop

Physical exam is often normal

ESSENTIAL WORKUP
ECG, cardiac biomarkers, CXR

DIAGNOSIS TESTS & NTERPRETATION

Lab

Cardiac markers:
_ Troponins: Specific indicators of myocardial infarction, rises within 3-6 hr
after MI, peaks at 9-10 days
_ Creatine kinase (CK): Rises within 4-8 hr, peaks at 18-24 hr, subsiding at
3-4 days; isoenzyme CK-MB more specific for cardiac origin
_ Myoglobin: Rises within 2-6 hr, returns to baseline within 24 hr, highly
sensitive but very nonspecific
_ LDH: Rises within 24 hr, peaks at 3-6 days, returns to baseline at 8-12 days
CBC
Serum electrolytes including magnesium
PT/PTT/INR for patients on warfarin
NT-proBNP: Higher levels correlate with increased mortality in NSTEMI patients.



Imaging

® ECG:
_ ST-segment depression or transient elevation indicates increased risk.
_ T-wave inversion in regional patterns does not increase risk but helps
differentiate cardiac pain from noncardiac pain.
_ Deep (>2 mm) precordial T-wave inversion suggests cardiac ischemia.
® CXR:

_ To assess heart size, pulmonary edema/congestion or identify other causes
of chest pain
® ECHO (generally not part of ED evaluation):
_ To identify wall motion abnormalities and assess ventricular function
® Radionuclide studies (if conservative management; generally not part of ED
evaluation):
_ Sestamibi scan: Identify viable myocardium
_ Technetium 99: Identify recently infarcted myocardium

Diagnostic Procedures/Surgery
Coronary angiography (+/— PCI), typically as an inpatient, depending on patient’s
risk profile and comorbidities

DIFFERENTIAL DIAGNOSIS
® STEMI
Pulmonary embolus
Aortic dissection
Acute pericarditis/myocarditis
Pneumothorax
Pancreatitis
Pneumonia
Esophageal spasm/gastroesophageal reflux
Esophageal rupture
Musculoskeletal pain/costochondritis

ﬁ TREATMENT

PRE HOSPITAL
® [V access
® Oxygen administration
® ]12-lead EKG, cardiac monitoring, and treatment of arrhythmias
® Aspirin, analgesia, anxiolytics

INITIAL STABILIZATION/THERAPY
® Oxygen administration



® ]V access
® 12-lead EKG, cardiac monitoring, and treatment of arrhythmias

ED TREATMENT/PROCEDURES
® Anti-ischemic therapy to reduce demand and increase supply of oxygen to
myocardium:
_ B-blockers: IV only if hypertensive with ongoing pain, else use orally within
24 hr; contraindicated in heart failure
_ Nitrates: Contraindicated with critical AS, suspicion of RV infarct or recent
use of phosphodiesterase inhibitors (e.g., sildenafil)
— Oxygen
_ Morphine sulfate
_ Calcium-channel blockers (nondihydropyridines—e.g., diltiazem, verapamil)
may be used in patients with ongoing ischemia and contraindications to 3-
blockade. Contraindicated in heart failure
® Dual antiplatelet therapy to decrease platelet aggregation:
_ Aspirin: Only withhold if prior anaphylaxis
_ ADP Inhibitor: Clopidogrel (substitute for ASA if hypersensitivity), ticagrelor
or prasugrel (if low bleeding risk, CABG unlikely, no history of CVA, age
<75 yr)
® GP IIb/IIIa inhibitors (eptifibatide, tirofiban):
_ Only if ongoing ischemia, positive cardiac markers and PCI planned; can
defer to inpatient administration
_ May omit if loading dose of clopidgrel administered at least 6 hr prior to
PCI or bivalirudin used for anticoagulation
® Anticoagulation therapy to prevent thrombus propagation:
_ Unfractionated heparin or enoxaparin are 1st-line therapies.
_ Fondaparinux (factor Xa inhibitor) is a reasonable alternative, especially
for medically managed patients; may have reduced bleeding risk.
_ Reserve bivalirudin (direct thrombin inhibitor) for patients with known
heparin-induced thrombocytopenia
® Anxiolytics to suppress sympathomimetic release

MEDICATION

First Line
® Aspirin 162-325 mg PO per day
® [3-blockers:
_ Atenolol: Start 5 mg IV over 5 min, then 5 mg IV 10 min later, then 50-100
mg PO per day (1-2 hr after IV doses)
_ Esmolol: 100 pg/kg/min IV infusion (titrate by increasing 50 pg/kg/min
q15min until effect—to max. dose 300 pg/kg/min)
_ Metoprolol: Start 5 mg IV ¢g5min X 3, after 15 min begin 25-50 mg PO BID



_ Propranolol: 0.5-1 mg IV then 40-80 mg PO q6-8h
® (Clopidogrel: 300-600 mg PO X 1, then 75 mg/d
® Heparins:
_ Enoxaparin: 1 mg/kg SC q12h, can give 30 mg IV bolus before SC dose
(beware of enoxaparin in patients with renal dysfunction) or
_ Unfractionated heparin: 60 U/kg IV bolus then 12 U/kg/hr infusion (max.
bolus 4,000 U, max. infusion rate 1,000 U/hr (goal is a PTT 50-75 s)
® Morphine sulfate: 1-5 mg IV q5-30min PRN pain
® Nitroglycerin: 0.3-0.6 mg SL or 0.4 mg by spray q5Smin followed by IV infusion
beginning at 10-20 pyg/min if pain persists (max. dose 200 ug/min)
® GP IIb/IlIa inhibitors:
_ Eptifibatide: 180 pg/kg IV bolus then 2 pg/kg/min infusion for 72-96 hr
_ Tirofiban: 0.4 pg/kg/min IV X 30 min, then 0.1 yg/kg/min infusion for 12—
24h

Second Line
® (Calcium-channel blockers:
_ Diltiazem: Start 0.25 mg/kg IV bolus, then 0.35 mg/kg IV after 15 min if
needed then 30 mg PO g6h: immediate release
_ Verapamil: Start 5-10 mg IV, repeat after 30 min if needed, then 80-160 mg
PO g8h: immediate release
® ADP blocker:
_ Ticagrelor 180 mg PO X 1 at time PCI or no later than 1 hr post-PCI then
90 mg PO BID
_ Prasugrel 60 mg PO X 1 at time of PCI or no later than 1 hr post-PCI then
10 mg/d
® [orazepam: 1-2 mg IV PRN anxiety
® Anticoagulation (instead of unfractionated heparin or enoxaparin):
_ Fondaparinux: 2.5 mg SC once a day or
_ Bivalirudin (only prior to PCI): 0.75 mg/kg IV bolus, then 1.75 mg/kg/hr IV
for up to 4 hr, then 0.2 mg/kg/hr IV for up to 20 hr

@ FOLLOW-UP

DISPOSITION

Admission Criteria
® All patients with positive cardiac biomarkers, high risk for adverse outcomes by
clinical prediction rules (TIMI, GRACE, PURSUIT), or significant clinical
probability of acute coronary syndrome undergoing consideration for urgent or
early invasive management 12-24 hr after presentation.
® [ntensive care unit for monitoring unstable patients



Discharge Criteria
Only those who are ruled out for acute coronary syndrome/non-Q-wave infarction can
be safely sent home.

FOLLOW-UP RECOMMENDATIONS
Only patients ruled out for acute coronary syndrome can be safely discharged:
® Discharged patients should follow up in 1-2 days with their primary care physician

or cardiologist.

® Qutpatient stress tests should be done within 72 hr.

PEARLS AND PITFALLS

EKG should be done in all patients with chest pain on arrival to the ED, preferably
within 10 min.
Early medical therapy can reduce mortality in NSTEMI.
Pitfalls:
_ Do not rule out infarction based on initial or single set of cardiac markers,
particularly if the time from symptom onset is <4-6 hr.
_ Do not fail to ask about amphetamine or cocaine use.
_ Do not fail to ask about use of sildenafil, vardenafil, or tadalafil before
giving nitroglycerin.

ADDITIONAL READING

Anderson JL, Adams CD, Antman EM, et al. ACC/AHA 2007 guidelines for the
management of patients with unstable angina/non-ST-elevation myocardial
infarction. J Am Coll Cardiol. 2007;50:e1-e157.

Bonaca MP, Steg PG, Feldman LJ, et al. Antithrombotics in acute coronary
syndromes. J Am Coll Cardiol. 2009;54(11):969-984.

Braunwald E. Unstable angina and non-ST elevation myocardial infarction.
Concise clinical review. Am J Resp Crit Care Med. 2012;185:924-932.

DeFilippi CR. Evaluating the chest pain patient. Scope of the problem. Cardiol Clin.
1999;17(2): 307-326.

Doshi AA, Iskyan K, O’Neill JM, et al. Evaluation and management of non-ST-
segment elevation acute coronary syndromes in the emergency department. Emerg
Med Pract. 2010;12(1):1-26.

Fesmire FM, Decker WW, Diercks DB, et al. Clinical policy: Critical issues in the
evaluation and management of adult patient with non-ST-segment elevation acute
coronary syndromes. Ann Emerg Med. 2006;48(3):270-301.

Pollack CV Jr, Braunwald E. 2007 Update to the ACC/AHA Guidelines for the
Management of Patients with Unstable Angina and Non-ST-Segment Elevation
Myocardial Infarction: Implications for emergency department practice. Ann Emerg
Med. 2008;51(5):591-606.



® Wackers FJ. Chest pain in the emergency department: Role of cardiac imaging.
Heart. 2009;95(12):1023-1030.

® Wright RS, Anderson JL, Adams CD, et al. ACC/AHA 2011 focused update
incorporated into the ACC/AHA 2007 guidelines for the management of patients
with unstable angina/non-ST elevation myocardial infarction. J Am Coll Cardiol.
2011;57(19):e21-e181.

5?: See Also (Topic, Algorithm, Electronic Media Element)
® Acute Coronary Syndromes
® (Cardiac Testing
® Chest Pain

% CODES

ICD9
® 410.70 Subendocardial infarction, episode of care unspecified
® 410.71 Subendocardial infarction, initial episode of care
® 410.72 Subendocardial infarction, subsequent episode of care

ICD10

® [21.4 Non-ST elevation (NSTEMI) myocardial infarction
® [24.9 Acute ischemic heart disease, unspecified



ADRENAL INSUFFICIENCY
Rita K. Cydulka - Joseph P. Tagliaferro

@ BASICS

DESCRIPTION
® [nadequate hydrocortisone secretion to meet body’s stress requirement
® Adrenal deficiency:
_ Inadequate cortisol
_ Unresponsive to stimulation with adrenocorticotropic hormone (ACTH)
® Functional hypoadrenalism:
_ Inadequate cortisol
_ Partial response to stimulation with ACTH
® Addisonian crisis (acute adrenal insufficiency):
_ Life-threatening emergency
_ Precipitated by intensification of:
O Chronic adrenal insufficiency
Acute adrenal hemorrhage
Rapid steroid withdrawal
Treatment of hypothyroidism with unrecognized adrenal disease
Steroid-dependent patient under stress owing to pregnancy, surgery,
trauma, infection, or dehydration

O
O
O
O

ETIOLOGY

Primary Adrenal Failure
® Adrenal dysgenesis/impaired steroidogenesis:
_ Congenital hypoplasia
_ Allgrove syndrome:
© ACTH resistance
O Achalasia
O Alacrima
_ Glycerol kinase deficiency:
O Psychomotor retardation
O Hypogonadism
O Muscular dystrophy
® Congenital adrenal hyperplasia:
_ 21-hydroxylase deficiency accounts for 95% of cases
® Aldosterone synthetase deficiency
® Mitochondrial disease
Adrenal destruction:



_ Autoimmune:

O Autoimmune polyglandular syndrome types 1 and 2 (alopecia
universalis, chronic mucocutaneous candidiasis, hypoparathyroid,
thyroid autoimmunity, diabetes, celiac disease, pernicious anemia)

O Adrenoleukodystrophy

_ Infectious:

O Granulomatous: TB

O Protozoal and fungal: Histoplasmosis, coccidioidomycosis, and
candidiasis

o Viral: Cytomegalovirus, herpes simplex virus, and HIV

O Bacterial

O Fungal

_ Metastatic tumor
_ Infiltration:

O Sarcoid

O Hemochromatosis

O Amyloidosis

O Iron depletion

® Bilateral adrenalectomy
® Hemorrhage:
_ Sepsis: Particularly meningococcemia (Waterhouse-Friderichsen syndrome),
Pseudomonas infection
_ Birth trauma/anoxia
_ Pregnancy
_ Seizures
_ Anticoagulants
_ Rhabdomyolysis
® Pharmacologic inhibition:
_ Etomidate
_ Herbal medications
_ Ketoconazole
_ Metyrapone
_ Suramin

Secondary Adrenal Failure
® Pituitary insufficiency
Sepsis
Head trauma
Hemorrhage
Infarction (Sheehan syndrome)
Infiltration: Neoplasm, amyloid, sarcoid, and hemochromatosis
ACTH deficiency
Pharmacologic: Glucocorticoid administration, herbal medications



Tertiary Adrenal Failure
® Hypothalamus insufficiency
® Sepsis
® [nfiltrative: Neoplasm, amyloid, sarcoid, and hemochromatosis
® Head trauma

@ DIAGNOSIS

SIGNS AND SYMPTOMS
® Symptoms:
_ Depression
_ Weakness, tiredness, fatigue
_ Anorexia
_ Abdominal pain (can mimic acute abdomen)
_ Nausea or vomiting
_ Salt craving
_ Postural dizziness
_ Muscle or joint pains
_ Dehydration (found in primary adrenal insufficiency only)
® Signs:
_ Fever or hypothermia
_ Mental status changes
_ Hypotension (<110 mm Hg systolic)
_ Tachycardia
_ Orthostatic BP changes or frank shock
_ Weight loss
_ Goiter
_ Hypogonadism
_ Hyperkalemia
_ Hypercalcemia
_ Sodium depletion
_ Azotemia
_ Eosinophilia
_ Hyperpigmentation (found in primary adrenal insufficiency only)
_ Vitiligo
® Addisonian crisis:
_ Hypotension and shock
_ Hyponatremia
_ Hyperkalemia
_ Hypoglycemia

ESSENTIAL WORKUP
® Lab confirmation of diagnosis not possible in emergency department



® Adrenal crisis: Life-threatening condition:
_ High degree of suspicion should prompt initiation of therapy before
definitive diagnosis.
® Plasma cortisol level <20 pg/dL accompanied by shock suggests adrenal
insufficiency.
® Stat electrolytes:
_ Potassium, sodium
® BUN, creatinine:
_ Elevated owing to dehydration
® Serum glucose levels may be low.

DIAGNOSIS TESTS & NTERPRETATION

Lab
® CBC with differential:
_ Anemia
_ Eosinophilia
- Lymphocytosis
® Arterial blood gases:
- Hypoxemia
_ Acidosis
® Cosyntropin stimulation test:
_ Adrenal deficiency:
0 Random serum cortisol <20 pg/dL (while stressed)
O ACTH stimulation unresponsive
_ Functional hypoadrenalism:
0 Random serum cortisol = 20 pg/dL (while stressed)
© 60 min post ACTH stimulation <30 ug/dL or delta cortisol (60 min —
baseline) = 9 pg/dL
® Normal anion gap metabolic acidosis due to aldosterone deficiency
® Search for underlying infection

Imaging
CXR:
® 1,00k for infection or edema

Diagnostic Procedures/Surgery
ECG:
® Evaluate for electrolyte disturbances

DIFFERENTIAL DIAGNOSIS
® Sepsis
® Shock (any cause)



® Acute abdominal emergency

ﬁ TREATMENT

INITIAL STABILIZATION/THERAPY
® Airway, breathing, and circulation management (ABCs)
® Cardiac monitor
® BP support for hypotension:
_ Normal saline (0.9%) IV fluids 500 mL-1 L (peds: 20 mL/kg) bolus
_ Avoid pressors (if possible):
O May precipitate dysrhythmias
® Supplemental oxygen to meet metabolic needs
® Correct hyperthermia:
_ Initiate cooling measures.

ED TREATMENT/PROCEDURES

® Glucocorticoid replacement:
_ IV hydrocortisone or dexamethasone immediately
_ Use IM route if no IV access
_ Dexamethasone will not interfere with results of cosyntropin stimulation

tests.

® Volume expansion:

_ NS (0.9%) or D:NS at rate of 500-1,000 mL/hr for 1st 3—4 hr

_ Care should be taken to note patient’s age, volume, and cardiac and renal
function.
® For hypoglycemia:
_ DgoW

® Treat life-threatening dysrhythmias secondary to hyperkalemia with calcium,
bicarbonate, and insulin/glucose.

® [dentification and correction of underlying precipitant

Should see BP improvement within 4-6 hr of therapy

MEDICATION
Dexamethasone: 6-10 mg (peds: 0.15 mg/kg per dose) q12h
Dextrose: 50-100 mL D, (peds: 2 mL/kg of D;o over 1 min) IV

Hydrocortisone: 100 mg (peds: 1-2 mg/kg per dose) IV g6h
Insulin (regular): 10 U by IV push (for hyperkalemia)
Sodium bicarbonate: 1-2 mEq/kg IV (for hyperkalemia)

@ FOLLOW-UP



DISPOSITION

Admission Criteria

All patients with acute adrenal insufficiency
ICU admission for patients with unstable or potentially unstable cases

Discharge Criteria

Normal lab evaluation with treated adrenal insufficiency
Should speak with endocrinologist before discharge with chronic patients

FOLLOW-UP RECOMMENDATIONS

Should have primary care physician follow-up within a few weeks depending on
symptoms.
May benefit from endocrinology referral.

PEARLS AND PITFALLS

Acute adrenal insufficiency is a life-threatening emergency, and treatment should
not be delayed in the ED while waiting for definite lab diagnosis.

Cancer of any type can present with adrenal insufficiency; the most common being
lung, melanoma, and breast.

The benefit from steroids for relative adrenal insufficiency in septic shock is
limited to the treatment of shock refractory to vasopressive (mortality benefit and
clinical effect is questionable).

The clinical consequence of a single dose of etomidate for rapid sequence
intubation is controversial. Studies do show biochemical adrenal suppression which
must be weighed against agents with other undesirable properties while
performing a critical, life-saving procedure.

ADDITIONAL READING

Bouillon R. Acute adrenal insufficiency. Endocrinol Metab Clin N Am. 2006;35:767—
775.

Kwon KT, Tsai VW. Metabolic emergencies. Emerg Med Clin N Am. 2007;25:1041-
1060.

Maxime V, Lesur O, Annane D. Adrenal insufficiency in septic shock. Clin Chest
Med. 2009;30:17-27.

Taub YR, Wolford RW. Adrenal insufficiency and other adrenal oncologic
emergencies. Emerg Med Clin N Am. 2009;27:271-282.

Tuuri R, Zimmerman D. Adrenal insufficiency in the pediatric emergency
department. Clin Pediatr Emerg Med. 2009;10:260--271.

Williams RH, Melmed, S, eds. Williams Textbook of Endocrinology 12th ed.
Philadelphia, PA: Elsevier/Saunders, 2011.



I% See Also (Topic, Algorithm, Electronic Media Element)
Cushing Syndrome

% CODES

ICD9
® 255.41 Glucocorticoid deficiency
® 255.5 Other adrenal hypofunction

ICD10

® E27.1 Primary adrenocortical insufficiency
® E27.2 Addisonian crisis
® E27.40 Unspecified adrenocortical insufficiency



AGITATION
Maura Kennedy

@ BASICS

DESCRIPTION
Agitation, a state of extreme restlessness
® Characterized by increased verbal and motor activity
® Can be the presenting symptom of a variety of medical (organic) and psychiatric
(functional) disorders
® Broad spectrum of severity
_ From excessive talkativeness to threatening or violent behavior
_ Includes excited delirium syndrome
O Characterized by agitation, acidosis, hyperadrenergic autonomic
dysfunction
O Associated with sudden cardiac death, particularly after a violent
struggle

EPIDEMIOLOGY

Incidence and Prevalence Estimates
® 6% of emergency visits are for behavioral disturbances
® ~1.7 million emergency visits annually in US involve agitated patients

ETIOLOGY
Medical (organic) etiologies:
® [nfectious:
_ CNS infections
O Encephalitis
O Meningitis
O Neurosyphilis
O Abscess
_ Hyperactive or mixed delirium secondary to sepsis
® Metabolic derangements:
_ Electrolyte derangement
© Hyponatremia
O Hypocalcemia
O Hypoglycemia
_ Renal failure
_ Acid/base disturbances
_ Hepatic encephalopathy



_ Wernicke encephalopathy
_ Wilsons disease
® Endocrinopathies:
_ Thyroid storm
_ Hyperparathyroidsism
® Pulmonary etiologies:
_ Hypoxemia
_ Hypercarbia
® Toxicologic causes
_ Toxidromes:
O Sympathomimetic
O Anticholinergic
O Cholinergic
O Alcohol intoxication
O Alcohol withdrawal
_ Neuroleptic malignant syndrome (NMS)
_ Serotonin syndrome (SS)
® Neurologic causes:
_ Tumors
_ CNS infections (see above)
_ Huntington disease
_ Ischemic cerebrovascular accident
_ Traumatic intracranial hemorrhage
_ Subarachnoid hemorrhage
_ Postseizure
® Psychiatric (functional) etiologies:
® Mania/agitated depression
® Psychotic illnesses such as schizophrenia
® Anxiety disorders

@ DIAGNOSIS

SIGNS AND SYMPTOMS
A detailed history and physical exam are critical in differentiating between medical and
psychiatric causes of agitation.

History
® The HPI has a sensitivity of 94% in detecting medical illness in psychiatric
patients.
_ If a detailed HPI is unattainable from the patient seek collateral
information from family, friends, and pre-hospital providers
® Inquire about:



_ Trauma
_ Recent illness and fever
_ Headache, loss of consciousness, neurologic deficits, or visual hallucinations
_ Current medications
_ History of:
O Psychiatric illness
O Substance abuse
© HIV/immunosuppressed state
o (Cancer
O Neurologic disorders, including epilepsy
Physical-Exam
A thorough exam is critical to differentiate between organic and functional causes
® Vital sign abnormalities should prompt a full evaluation for an organic cause
_ Hyperthermia may indicate an infectious etiology, NMS, SS, or excited
delirium syndrome
® Perform a toxidrome-oriented exam, including
_ Pupillary assessment
_ Skin evaluation for diaphoresis or absence of sweat
_ Evaluation for urinary retention
® A detailed neurologic exam is mandatory
_ Any neurologic deficit requires a full evaluation for an underlying medical
illness
_ Orientation, memory, and attention should be intact for patients with a
functional cause of agitation
O Alterations in orientation and memory are seen in delirium and
dementia
O Inattention, such as inability to recite the days of the week backward,
should raise suspicion of delirium
_ Muscle tone and reflexes should be assessed
O Muscle rigidity may indicate NMS
O Hyperreflexia and clonus may indicate SS

DIAGNOSIS TESTS & NTERPRETATION
The diagnostic work up is directed by the history, physical exam, and underlying
suspicion of for an organic etiology of the agitation.

ESSENTIAL WORKUP
At minimum all patients should have:
® A full set of vital signs
® A complete physical exam, including a detailed neurologic exam and tests of
cognition and attention
® Blood glucose testing



DIAGNOSIS TESTS & NTERPRETATION
Diagnostic tests should be directed on the basis of the suspicion of an organic etiology
for the patient’s agitation, and history and physical exam findings.

Imaging
Head CT should be considered in trauma patients or those with neurologic deficits.

Diagnostic Procedures/Surgery
® Lumbar puncture should be considered in patients
_ with meningeal signs
_ where infection is suspected as etiology of agitation but no source is
identified

DIFFERENTIAL DIAGNOSIS
Agitation may be the presenting symptom of an underlying medical illness, substance
abuse or withdrawal, or a psychiatric illness.

g TREATMENT

PRE HOSPITAL
Pre-hospital providers frequently encounter agitated or violent patients and should:
® Follow regional protocols regarding physical and chemical restraints
® Provide prenotification when transporting an agitated or violent patient so that
the receiving hospital can mobilize necessary resources
® Obtain a fingerstick glucose if feasible

INITIAL STABILIZATION/THERAPY

® ABCs

® Treat life-threatening medical/traumatic conditions as appropriate

® Severely agitated patients may become violent and pose harm to staff and other

patients
_ Patients should change into hospital gowns and be searched for weapons
_ Physical and parenteral chemical restraints should be used when necessary
to ensure safety of patient(s) and staff

ED TREATMENT/PROCEDURES

When an organic etiology is suspected or diagnosed

Treatment should be directed at underlying cause

When a functional etiology is suspected or diagnosed

Emergency psychiatric referral is indicated

Management of agitation

Verbal de-escalation techniques are 1st line for mild or moderate agitation



® Chemical restraint options include
_ Benzodiazepines
O 1st line therapy for alcohol withdrawal
O May precipitate or worsen delirium in geriatric patients
_ Antipsychotics
O 1st line for patients with functional etiology of agitation/psychosis
O Low dose can be used in delirious geriatric patient when verbal de-
escalation is unsuccessful
O Monitor for QTc prolongation and extrapyramidal symptoms
_ Combination therapy of parenteral benzodiazepines and haloperidol
O May produce more rapid sedation than monotherapy
O Should be consider in highly agitated/violent patient
Physical restraint use:
® Chemical sedation should be used to facilitate early discontinuation of physical
restraints
® Physician and nurses must document use and rationale for usage
® Prolonged use can result in:
_ Hyperthermia
_ Rhabdomyolysis
_ Nerve injury if extremities are kept in same position for prolonged time
_ Excited delirium syndrome

@ FOLLOW-UP

DISPOSITION

Admission Criteria
Disposition is ultimately determined by the underlying cause of the agitation and
whether the condition resolves.

Admission Criteria
Admission is warranted if there is an underlying medical or psychiatric condition that
requires inpatient treatment

Discharge Criteria
Discharge should be limited to those individuals where the underlying cause resolves
(e.g., substance use/abuse) and/or can be safely treated as an outpatient

Issues for Referral
® Psychiatric referral as appropriate
® Alcohol/drug treatment as appropriate



FOLLOW-UP RECOMMENDATIONS
Follow-up is determined by the causative medical or psychiatric condition(s).

PEARLS AND PITFALLS
Search for potential medical illnesses causing the agitation

® Factors suggestive of organic causes include:
_ New onset at age >45
_ Abnormal vital signs
_ Focal neurologic abnormalities
_ Acute onset
_ Visual hallucinations
_ Abnormalities of memory or attention on cognitive testing
_ Trauma with evidence of head injury
Pitfalls:
® Not assessing for underlying organic cause of agitation
® Not undressing patients and searching for weapons
® [nadequate dosing of sedatives/antipsychotics
® Failure to adjust extremity position in restraints to prevent nerve complications
(]

Inadequate documentation of the need for restraint

ADDITIONAL READING

Lukens TW, Wolf SJ, Edlow JA, et al, from the American College of Emergency
Physicians Clinical Police Subcommittee. Clinical Policy: Critical issues in the
diagnosis and management of the adult psychiatric patient in the Emergency
Department. Ann Emerg Med. 2006;47:79-99.

Nordstrom K, Zun LS, Wilson MP, et al. Medical evaluation and triage of the
agitated patient: Consensus statement of the American Association for Emergency
Psychiatry Project BETA Medical Evaluation Workgroup. West J Emerg Med.
2012;8:3-10.

Rossi J, Swan MC and Isaacs ED. The violent or agitated patient. Emerg Med Clin N
Am. 2010;28:235-256.

Vilke GM, DeBard ML, Chan TC, et al. Excited delirium syndrome (EXDS): Defining
based on a review of the literature. J Emerg Med. 2012;43:897-905.

5@: See Also (Topic, Algorithm, Electronic Media Element)

Alcohol Withdrawal
Poisoning, Toxidromes
Delirium

ﬁ CODES



ICD9
307.9 Other and unspecified special symptoms or syndromes, not elsewhere classified

ICD10

R45.1 Restlessness and agitation



AIRWAY ADJUNCTS
David W. Schoenfeld

5]
@ BASICS
DESCRIPTION
® Airway adjuncts are devices used for management of the upper airway
® Often used as rescue techniques/devices when unable to intubate with standard
techniques and difficult to mask ventilate
® Oral and nasopharyngeal airways:
_ Lift tongue off hypopharynx
_ Combined with positioning aid in airway patency
_ Nasopharyngeal airway may be used when gag reflex intact
_ Oropharyngeal airway placement requires absent gag reflex
® Extraglottic devices (EGD):
_ Supraglottic (SGD) class (i.e., LMA, PAXpress, CobraPLA, iGel, etc.)
_ These sit above and surround the glottis
_ Retroglottic (RGD) or infraglottic (IGD) class (i.e., Combitube, King tube,
Ruch EasyTube, etc.)
_ RGD/IGD ventilate at the hypopharynx and occlude the esophagus
® Blind insertion technique (specific to device)
® Less protection from aspiration compared to ET tube
® High success rates for placement of EGDs
EPIDEMIOLOGY
® 95% success with 1st method of airway management

® 089% overall success of intubation
® 4% of ED airways are difficult

@ DIAGNOSIS

SIGNS AND SYMPTOMS

Physical Exam
® Predictors of difficult to bag-mask ventilate (MOANS)

_ M - Mask seal (beards/structural abnormality)
_ O — Obese or obstructed

_ A - Advanced age (>55 yr)

_ N - No teeth

_ S - Stiff

® Predictors of difficult laryngoscopy and intubation (LEMON)



_ L — Look externally
O Micrognathia
O Buck teeth
© Large tongue
O Short neck
_ E - Evaluate 3-3-2
O Mouth opens <3 fingerbreadths
O Horizontal length of mandible <3 fingerbreadths
O Thyromental distance <2 fingerbreadths
_ M - Mallampati score (increasing difficulty)
Class I: Soft palate, uvula, fauces, pillars visible
Class II: Soft palate, uvula, fauces visible
Class III: Soft palate visible
Class IV: Hard palate only visible
_ O - Obstruction
O Vocal changes/muffled voice
O Difficulty managing secretions
O Stridor
_ N — Neck mobility (limited)
® Predictors of difficult cricothyrotomy (SHORT)
_ S — Surgery or disrupted airway
_ H - Hematoma or infection
_ O - Obese (access problem)
_ R — Radiation
_ T — Tumor
® Predictors of difficult EGD (RODS)
_ R — Restricted mouth opening
_ O - Obstruction
_ D - Disrupted or distorted airway anatomy
_ S — Stiff lungs or cervical spine

O
O
O
O

DIAGNOSIS TESTS & NTERPRETATION
® Pulse oximetry should rise or remain at high level with successful airway
management
Confirming correct placement:
Fiberoptic bronchoscopy (gold standard)
End tidal capnometry/capnography (>99% reliable)
Physical exam (common but unreliable)
Chest rise/fall
Auscultation of breath sounds with absence of sound over epigastrium
Condensation inside the ETT
Arterial blood gas is used to guide ventilator settings once airway established.



Imaging
CXR: Useful only in patients following endotracheal intubation to exclude mainstem
bronchus intubation or pneumothorax and to adjust the position of the tube

ALERT
CXR does not rule out esophageal intubation

ﬁ TREATMENT

PRE HOSPITAL
® Options for patients requiring prehospital airway management vary by region and
include:
_ Bag-valve-mask ventilation = OPA or NPA
_ Orotracheal intubation (= RSI)
_ Nasotracheal intubation
_ EGD placement
_ Surgical airway

INITIAL STABILIZATION/THERAPY
® Maintain in-line cervical spine immobilization in trauma patients
® Oxygen (high flow via nonrebreather or BVM)
® Vascular access (for resuscitation and medication administration) IV or IO

ED TREATMENT/PROCEDURES
® Rapid sequence intubation
® Prepare
_ Suction, BVM, ETT, primary airway management modality, rescue airway
management modality, medications
® Preoxygenate
_ NRB or BVM with 100% FiO, for 3 min

® Pretreatment
_ Minimize adverse responses to airway management
_ Suspected elevated ICP
_ Ischemic heart disease or major vessel dissection/rupture
_ Adults with significant reactive airways disease
_ Children up to 10 yr of age
® Paralysis with induction
_ Administration of induction agent
_ Rapid sequential administration of paralytic agent

ALERT
Paralysis is relatively contraindicated in anticipated difficult airway



® Positioning
_ Head extension
_ Cricoid pressure (Sellick maneuver)
® Placement of tube
® Postintubation
_ Confirm ETT placement
_ Sedation with benzodiazepines, opiates, propofol, or other agents
_ Continued paralysis as needed combined with adequate sedation
® Failed intubation
® Consider other intubation techniques in failed airway algorithm or use of airway
adjunct
® Surgical airway as last resort

MEDICATION
® [nduction
_ Etomidate: 0.3 mg/kg IV
_ Ketamine: 1--2 mg/kg IV or 4-7 mg/kg IM
_ Midazolam: 0.07-0.3 mg/kg IV
_ Propofol: 2-2.5 mg/kg IV
_ Thiopental: 3 mg/kg IV
® Paralysis
_ Succinylcholine: 1-1.5 mg/kg (peds: 2 mg/kg) IV, 2.5 mg/kg IM/SC
_ Rocuronium: 1 mg/kg IV (paralyzing dose); 0.1 mg/kg IV (defasciculating
dose)
_ Pancuronium: 0.1 mg/kg IV (paralyzing dose); 0.01 mg/kg IV
(defasciculating dose)
_ Vecuronium: 0.1 mg/kg IV (paralyzing dose); 0.01 mg/kg IV
(defasciculating dose)

@ FOLLOW-UP
DISPOSITION

Admission Criteria
Almost all intubated patients should be admitted to an ICU or OR

Discharge Criteria

Rarely, ED patients who have been intubated may be extubated in the ED and
discharged after a period of observation.

PEARLS AND PITFALLS



Failure to ventilate is a life-threatening condition

Assess every patient for the possibility of difficult mask ventilation or intubation
Always formulate a back-up plan in case of a failed attempt

Do not fixate on intubation but rather successful ventilation and oxygenation
Move to alternate airway management techniques and consider surgical airway if
unable to intubate or ventilate despite use of airway adjuncts

Pediatric Considerations
® Oro- and nasopharyngeal airways are available in infant+ sizes
® [LMAs are available in infant+ sizes
® Combitube is only designed for patients >48 in in height
® Nasotracheal intubation is contraindicated in children under 10 yr of age

ADDITIONAL READING
® Murphy MF. Airway management. In: Wolfson AB, Hendey G, Ling L, et al., eds.
Harwood-Nuss’ Clinical Practice of Emergency Medicine. 5th ed. Philadelphia, PA:
Lippincott Williams & Wilkins; 2009.
® Walls RM (ed). Manual of Emergency Airway Management. 4th ed. Philadelphia, PA:
Lippincott Williams & Wilkins; 2012

ﬁ CODES

ICD9
® 96.01 Insertion of nasopharyngeal airway
® 96.02 Insertion of oropharyngeal airway
® 96.05 Other intubation of respiratory tract

ICD10

OCHY7BZ Insertion of Airway into Mouth and Throat, Via Natural or Artificial Opening



AIRWAY MANAGEMENT

Scott G. Weiner « Carlo L. Rosen

@ BASICS

DESCRIPTION
® Techniques that ensure adequate oxygenation and ventilation
® Oral and nasopharyngeal airways:
_ Lift tongue off hypopharynx
_ Facilitate bag-valve-mask (BVM) ventilation
_ Insert when gag reflex is absent
® RSI:
_ Preferred method for ED oral intubation (minimizes aspiration risk)
_ Rapid induction of anesthesia and paralysis
_ Contraindicated in patients who should not be paralyzed
_ A preformulated backup strategy with alternative airway techniques is
essential
_ Use of fiberoptic techniques maximizes success
® Oral awake intubation:
_ Oral intubation with sedation only
O Use when paralysis is contraindicated
_ Ketamine is most commonly used
O Use with benzodiazepines
® Gum elastic bougie:
_ Airway adjunct used when vocal cords are not well visualized
_ Placement confirmed by feeling bougie bump against tracheal rings
_ Slide endotracheal tube (ET) over bougie, then remove bougie
® Alternative airway devices:
_ Extraglottic devices:
O Inserted blindly into oropharynx and inflated
O Laryngeal mask airway (LMA) forms a seal around glottic structures
in hypopharynx.
O LMA offers less protection against aspiration than ET tube
Intubating LMA can be used to place an ET tube
O Esophageal-tracheal tubes (e.g., Combitube, King LT) occlude the
esophagus and ventilate the hypopharynx
_ Video laryngoscopes:
O Fiberoptic camera on the tip of laryngoscope blade (e.g., Glidescope,
C-MAC) or LMA to visualize tube placement
_ Fiberoptic intubating stylets:
O Fiberoptic camera on the tip of a stylet which holds ET tube (e.g.,

@)



Shikani)
® (lassic fiberoptic intubation:
_ ET tube placed over bronchoscope
_ Nasotracheal or orotracheal approach
_ Indications:
O Anatomic limitations to glottis visualization
O Limited mobility of mandible or cervical spine
O Unstable cervical spine injury
_ Contraindications:
O Need for immediate airway management
O Significant oropharyngeal blood
® Nasotracheal intubation:
_ Indications:
O Oral access impaired
O Unsuccessful oral intubation
O Paralysis is contraindicated
O Limited cervical mobility
_ Contraindications:
O Apnea (only absolute contraindication)
Anticoagulation
Massive facial, nasal, or head trauma
Upper airway abscess
Epiglottitis
O Penetrating neck trauma
® Cricothyrotomy:
_ Definitive treatment for a failed airway
_ Incision in cricothyroid membrane
_ Tracheostomy tube inserted percutaneously into the airway
_ Indications:
O Crash airway when other airway attempts have failed
O Massive facial trauma
O Total upper airway obstruction
_ Contraindications:
O Laryngeal crush injury
O Tracheal transection
O Relative: Expanding zone II or III hematoma
® Percutaneous translaryngeal ventilation (PTV):
_ Percutaneous placement of 12G or 14G catheter through cricothyroid
membrane
_ Intermittent ventilation via high-pressure oxygen source
_ Indications:
O Failed oral or nasal intubation until cricothyrotomy is complete
_ Contraindications:

O
O
O
O



O Upper airway obstruction preventing expiration

@ DIAGNOSIS

SIGNS AND SYMPTOMS
Clinical conditions requiring airway management:
® Failure to maintain or protect the airway:
_ Oropharyngeal swelling
_ Absent gag reflex
_ Inability to clear secretions, blood
_ Stridor
® Hypoxia or ventilatory failure:
_ Shortness of breath
_ Altered mental status
_ Status epilepticus
® Anticipated clinical course:
_ Ventilatory control for head injury or tricyclic overdose
_ Sedation for diagnostic or therapeutic procedures
_ Early management if the airway might become compromised

ESSENTIAL WORKUP
® Always be prepared with a difficult airway algorithm prior to beginning the
procedure.
® Recognition of a difficult airway (LEMON)

_ LOOK for anatomic considerations:

O Short mandible, thick neck, narrow mouth, large tongue, and
protruding teeth

O Congenital syndromes, acromegaly
O Obesity

_ EVALUATE 3-3-2 rule (difficult airway if met):
O Mouth opens <3 fingerbreadths
O Horizontal length of mandible <3 fingerbreadths
O Thyromental distance <2 fingerbreadths

_ MALLAMPATI criteria (increasing difficulty):
O (Class I: Soft palate, uvula, fauces, pillars visible
O (Class II: Soft palate, uvula, fauces visible
O (Class III: Soft palate visible
O (Class IV: Hard palate only

_ OBSTRUCTION from underlying disease states:
O Angioedema
o Goiter
O Laryngeal-tracheal tumors
O History of radiation therapy to the neck



o Infections (epiglottitis, supraglottitis, croup, intraoral or

retropharyngeal abscess, Ludwig angina)
O Profuse upper gastrointestinal hemorrhage

© Trauma (facial, neck, cervical spine, laryngeal-tracheal, burns)

_ NECK mobility limitation:

© Rheumatoid arthritis and other arthropathies that decrease cervical

spine mobility
O Spinal immobilization for trauma
® Verification of correct tube placement:
_ Visualization of tube passing through the vocal cords
_ Tracheal tube depth (tube tip to upper incisors):
O 21 cm (women)
O 23 cm (men)
O Age (yr)/2 + 12 (children)
_ End-tidal CO, colorimetric device:

O Changes color if CO, is present, indicating tracheal placement

O Color change may not be seen in cardiac arrest
_ Auscultate over stomach, axillae, and anterior lung fields
_ Observe chest wall movement
_ Condensation in the tube during ventilation

DIAGNOSIS TESTS & NTERPRETATION

Lab
® DPulse oximetry should rise after tracheal intubation
_ Continuous capnography used as adjunct
® Arterial blood gas to manage ventilator settings after intubation

Imaging

CXR:
® To exclude mainstem bronchus intubation or pneumothorax
® Does not rule out esophageal intubation

Diagnostic Procedures/Surgery
Direct visualization of the ET tube through the cords is gold standard.

DIFFERENTIAL DIAGNOSIS
® Esophageal intubation
® Right or left mainstem bronchus intubation
® Extratracheal placement through tear in pyriform sinus or trachea
® Pneumothorax



ﬁ TREATMENT

PRE HOSPITAL
Options for patients in respiratory arrest for advanced life support (ALS) providers:
® Bag-valve management (BVM) ventilation followed by definitive airway
management in the ED
® Orotracheal intubation
® Esophageal-tracheal tubes
® LMA

INITIAL STABILIZATION/THERAPY
® Maintain in-line cervical spine immobilization in trauma
® Oxygen, monitor, IV

ED TREATMENT/PROCEDURES
® RSI
_ Simultaneous administration of sedation (induction agent) and paralysis to
provide optimal conditions for emergency airway management
® Prepare equipment:
_ Suction, BVM, various sizes of ET tubes and laryngoscope blades, stylets,
medications, and backup devices.
® Preoxygenation:
- 100% FIO, for 3 min

® Pretreatment:
_ Prevents physiologic sequelae of intubation
_ Performed 3 min prior to paralytic
_ Defasciculating dose of nondepolarizing agent
_ Fentanyl and lidocaine may minimize ICP rise and hemodynamic response
to intubation in head-injured patients
_ Lidocaine and albuterol in reactive airway disease
® Paralysis with induction:
_ Administration of induction agent (e.g., etomidate, thiopental, midazolam,
ketamine)
_ Rapidly followed by administration of paralytic agent (e.g., succinylcholine,
rocuronium)

o Succinylcholine is relatively contraindicated with anticipated difficult
oral intubation, open globe injury, organophosphate poisoning, burns
>3 days old, denervation syndromes, myopathies, and suspected
hyperkalemia

© Nondepolarizing agents (e.g., rocuronium) can be used as an
alternative to succinylcholine

® Positioning:



_ Head extension, with midline cervical stabilization if trauma patient
_ Cricoid pressure (Sellick maneuver) is controversial and optional
® Placement of tube:
_ After muscle tone is lost (45-60 sec after succinylcholine)
_ Use a stylet with the ET tube
_ Place tube through vocal cords
_ Inflate cuff
_ Begin ventilation
_ Confirm correct ET tube placement
® Postintubation:
_ Benzodiazepines, opiates, or propofol used for continued sedation
_ Vecuronium may be used for continued paralysis

Pediatric Considerations
® Estimation of ET tube size: 4 + age/4

® Uncuffed ET tubes may be used in patients <8 yr old

® Straight Miller blade is preferred in patients <3 yr old

® (Cricothyrotomy contraindicated in patients <12 yr old; PTV is preferred

® Use atropine as pretreatment to reduce secretions and attenuate vagal effect

® A defasciculating neuromuscular blocking agent not necessary for children <5 yr
old

MEDICATION

® Atracurium: 0.4-0.5 mg/kg IV

® Atropine: 0.02 mg/kg IV

® Diazepam: 2-10 mg (peds: 0.2-0.3 mg/kg) IV

® Etomidate: 0.3 mg/kg IV

® Fentanyl: 3 pg/kg IV

® Ketamine: 1-2 mg/kg IV or 4-7 mg/kg IM

® Lidocaine: 1.5 mg/kg IV

® Midazolam: 1-5 mg IV (0.07-0.30 mg/kg for induction)

® Propofol: 2-2.5 mg/kg IV

® Pancuronium: 0.01 mg/kg IV (defasciculating dose); 0.1 mg/kg IV (paralyzing
dose)

® Rocuronium: 1 mg/kg IV

® Succinylcholine: 1.5 mg/kg (peds: 2 mg/kg) IV; 2.5 mg/kg IM/SC

® Thiopental: 3 mg/kg IV

o

Vecuronium: 0.01 mg/kg IV (defasciculating dose); 0.1 mg/kg IV (paralyzing dose)

@ FOLLOW-UP

DISPOSITION



Admission Criteria
Almost all intubated patients should be admitted to an ICU.

Discharge Criteria

Rarely, certain ED patients who have been intubated for airway protection or to
facilitate diagnostic workup may be extubated in the ED after a period of observation
and then discharged.

PEARLS AND PITFALLS
Respect the airway. Failure to intubate and ventilate is a life-threatening condition:
® Assess each patient for the possibility of difficult intubation.
® Prepare and familiarize yourself with all needed equipment and medications
(including contraindications and side effects).
® ALWAYS formulate your backup plan in the case of a crash airway or failed
standard orotracheal intubation before beginning the procedure.

ADDITIONAL READING

® Murphy MF. Airway management. In: Wolfson AB, Hendey G, Ling L, et al., eds.
Harwood-Nuss’ Clinical Practice of Emergency Medicine. 5th ed. Philadelphia, PA:
Lippincott Williams & Wilkins, 2010.

® Reardon RF, Mason PE, Clinton JE. Basic airway management and decision-
making. In: Roberts JR, Hedges JR, eds. Clinical Procedures in Emergency Medicine.
5th ed. Philadelphia, PA: Saunders Elsevier, 2010.

® Walls RM. Airway. In: Marx JA, Hockberger RS, Walls RM, et al., eds. Rosen’s
Emergency Medicine: Concepts and Clinical Practice. 7th ed. Philadelphia, PA: Mosby
Elsevier; 2010.

5@: See Also (Topic, Algorithm, Electronic Media Element)
Rapid Sequence Intubation

% CODES

ICD9
® 96.01 Insertion of nasopharyngeal airway
® 96.02 Insertion of oropharyngeal airway
® 96.05 Other intubation of respiratory tract

ICD10

OCHY7BZ Insertion of Airway into Mouth and Throat, Via Natural or Artificial Opening



ALCOHOL POISONING
Timothy J. Meehan

@ BASICS

DESCRIPTION
® Alcohol is the most commonly abused recreational agent among emergency
department patients
® Alcohol is frequently associated with traumatic injuries

ETIOLOGY
® Alcohol intoxication:
_ Directly depresses CNS function
_ Blood alcohol levels drop by 15-40 mg/dL/hr depending on individual
variables and chronicity of alcohol use
® Alcohol withdrawal:
_ Occurs in chronic alcohol abusers after partial or complete alcohol
abstinence
_ May occur despite a serum alcohol level >100 mg/dL (e.g., “intoxicated”)
_ Primarily due to loss of chronic CNS inhibition:
O Profound CNS excitation
O Increased catecholamine release and adrenergic tone

@ DIAGNOSIS

SIGNS AND SYMPTOMS

Acute Alcohol Intoxication
® CNS effects occur on a spectrum:
_ Relaxation
_ Euphoria
_ Sedation
_ Memory loss
_ Impaired judgment
_ Ataxia
_ Slurred speech
_ Obtundation/coma
® May also cause GI upset

Alcohol Withdrawal Syndrome
® Early or minor withdrawal:



_ <8 hr after last drink:
O Symptoms of a hangover
O Headache
O Nausea/vomiting
_ 12 hr after last drink:
O Mild tremors/anxiety
O Anorexia, nausea, vomiting
O Weakness
O Myalgias
O Vivid dreams/nightmares
_ 12-36 hr after last drink:
O Irritability/agitation
O Tachycardia/HTN
O Tremors in hands and tongue
_ 24-48 hr after last drink: Alcoholic hallucinosis:
O Visual hallucinations most common (bug crawling)
O Auditory hallucinations (buzz, clicks)
O Present in minor and major withdrawal
_ Alcoholic withdrawal seizures:
O 8-12 hr after last drink
O Brief, spontaneously abating tonic—clonic activity
O Precedes delirium tremens (DTs)
® Late alcohol withdrawal or major withdrawal:
_ 48 hr after last drink
_ DTs:
Clouded consciousness and delirium
Confusion/disorientation
Agitation/combativeness
Tachycardia/HTN
Hyperpyrexia
Diaphoresis

0O O O 0O 0O ©°O

History
® Often provided by EMS, family, or friends
® Beware the “frequent flyer” in the ED:
_ Can sometimes have other causes of AMS:

O Hepatic disease/encephalopathy
O Seizures (postictal)
O Hypoglycemia
O Head injury or intracranial bleeding

Physical-Exam



® Vital signs:
_ Acute intoxication: Normal or depressed
_ Withdrawal: Usually elevated
® Mental status:
_ Acute intoxication: Somnolent, obtunded, or comatose
_ Withdrawal: Hyperalert, agitated
® Signs of hepatic injury:
_ Jaundice
_ Icterus
_ Spider angiomata
_ Asterixis
_ Hepatomegaly
® Signs of malnutrition:
_ Alopecia
_ Poor dentition
_ Poor muscle mass
_ Abdominal wasting
_ Temporal wasting

ESSENTIAL WORKUP
® Obtain accurate alcohol ingestion and abstinence history
® Investigate for life-threatening causes of seizures:
_ Hypoglycemia (get rapid bedside glucose)
_ Intracranial hemorrhage
_ CNS infection
_ Electrolyte abnormalities
® Evaluate for occult trauma
® Monitor all vital signs frequently:
_ Hyperthermia predicts poorer outcomes

DIAGNOSTIC TESTS & INTERPRETATION

.
&

Alcohol level if abnormal mental status

Urine toxicology panel to screen for coingestants

Electrolytes, BUN, creatinine, and glucose

CBC

Magnesium, calcium, and phosphate

PTT, PT/INR if coagulopathy suspected

LFTs if liver disease suspected

Ammonia level if hepatic encephalopathy suspected

Urinary ketones or serum acetone if alcoholic ketoacidosis suspected



Imaging

® CT of head if:
_ Alteration in mental status is out of proportion to expected AMS based on
serum alcohol level
_ Suspected head trauma
_ Signs of increased intracranial pressure or focal findings on neurologic

€xams

_ New-onset seizure

_ Unimproved or deteriorating level of consciousness
® EEG differentiates alcohol withdrawal seizures from idiopathic epilepsy
® Chest radiograph if suspected aspiration or pneumonia

DIFFERENTIAL DIAGNOSIS

® Acute alcohol intoxication:
_ Hypoglycemia
_ Carbon dioxide narcosis
_ Mixed-drug overdose
_ Ethylene glycol, methanol, or isopropanol poisoning
_ Hepatic encephalopathy
_ Psychosis
_ Severe vertigo
_ Psychomotor seizure

® Alcohol withdrawal and seizures:
_ Sedative-hypnotic withdrawal
_ Acute intoxication or poisoning:

(@)
(@)

(@)
(@)
(@)

Carbon monoxide

Isoniazid (especially if prolonged seizures not responding to standard
therapy)

Amphetamine

Anticholinergic

Cocaine

_ Secondary seizure disorders:

(@)
(@)
(@)
(@)

Infection
Meningitis
Encephalitis
Brain abscess

_ Trauma
_ Intracranial hemorrhage

- CVA

_ Tumor
_ Anticonvulsant noncompliance
_ Thyroid disorder



ﬁ TREATMENT

PRE HOSPITAL
Administer benzodiazepines for seizures

Give naloxone, oxygen, and dextrose for comatose individuals
Intubate as necessary for airway protection to prevent aspiration
C-spine immobilization if suspected trauma

INITIAL STABILIZATION/THERAPY

Airway, breathing, circulation (ABCs)

Evaluate C-spine if suspected trauma

Initial IV rehydration with 0.9 NS, then D5 0.45 NS

Administer naloxone, thiamine, and glucose (or Accu-Chek) if altered mental status
Benzodiazepines if seizing (may require large doses)

Pediatric Considerations
® Young children have decreased hepatic glycogen reserves
® Cannot mount an appropriate response to increased glucose needs
® Rapid bedside glucose (Accu-Chek) is ESSENTIAL:
_ Administer dextrose if indicated with D5 (10 mL/kg), D10 (5 mL/kg), or
D25 (2 mL/kg) depending on age and size

ED TREATMENT/PROCEDURES
® Alcohol intoxication:
_ Rehydrate with IV fluids
_ Correct electrolyte abnormalities:

@)
@)
@)
@)
@)

Magnesium
Potassium
Folate
Thiamine
Multivitamins

® Alcoholic ketoacidosis:

_ Aggressive rehydration with D5 0.9 NS

_ Exclude other causes of wide anion-gap metabolic acidosis
® Alcohol withdrawal syndrome:

_ CIWA-Ar

@)
@)
@)

Validated scale for assessing withdrawal severity

Guides initial pharmacotherapy

Gauges response to therapy and needs for repeat dosing (“symptom-
triggered” therapy)

_ Benzodiazepines are the agent of choice:

@)

Cross-tolerant with alcohol



Increases GABA,-mediated transmission

O
O Anticonvulsant effect
O Large, frequent doses required with significant withdrawal
O May halt progression to DTs
_ Barbiturates (phenobarbital):
O Useful if severe withdrawal or DTs refractory to large doses of
benzodiazepines
_ Propofol:
O Agent of choice for intubated patients
O Completely suppresses seizure activity
O Requires intubation/ventilation
O Caution if hypotensive
_ B-blocker (labetalol, esmolol, or metoprolol):
O Normalizes vital sign abnormalities
O Does not treat CNS complications of alcohol use or withdrawal
_ a-agonist (clonidine):
O Centrally acting a,-adrenergic agonists

O Normalizes vital sign abnormalities
O Do not treat CNS complications of alcohol use or withdrawal
_ Phenytoin:
O Not indicated in seizures primarily due to alcohol withdrawal
O Indicated if seizures secondary to idiopathic epilepsy, posttraumatic,
or status epilepticus

MEDICATION

Dextrose: D;gW 1 amp (50 mL or 25 g; peds: D,sW 2-4 mL/kg) IV

Diazepam (Valium): 5-10 mg IV ¢5-10min until patient calm
Lorazepam (Ativan): 0.5-4 mg IV/IM q5-10min until patient calm
Naloxone (Narcan): 0.4-2 mg (peds: 0.1 mg/kg) IV or IM initial dose
Phenobarbital: 10-20 mg/kg IV (loading dose) monitor for respiratory depression
Phenytoin: 15-18 mg/kg not to exceed 25 mg/min:

_ May give Fosphenytoin at 15-20 mgPE/kg at a maximum rate of 150

mgPE/min

Propofol: 25-75 p/kg/min IV (loading dose) then 5-50 ug/kg/min (maintenance
dose)
Thiamine (vitamin B;): 100 mg (peds: 50 mg) IV or IM

@ FOLLOW-UP

DISPOSITION



Admission Criteria
® [nability to control seizures or withdrawal symptoms with oral medications
® Hepatic failure, infection, dehydration, malnutrition, cardiovascular collapse,
cardiac dysrhythmia, or trauma
® Hallucinations, abnormal vital signs, severe tremors, or extreme agitation
Wernicke encephalopathy
® Confusion or delirium

Discharge Criteria
® (Clinically sober
® Seizure free for 6 hr (with negative workup if 1st seizure)

Issues for Referral
Discuss with social worker and/or police and/or department of family services for
pediatric patients.

FOLLOW-UP RECOMMENDATIONS
Substance abuse referral for patients with recurrent alcohol intoxication/use

PEARLS AND PITFALLS
® Failure to appreciate AMS due to nonalcoholic causes in chronic alcoholics:
_ Serum levels should drop by 15-40 mg/dL/hr
_ If mental status not improving (or worsening) need to investigate further
® Failure to adequately treat with benzodiazepines:
_ May require massive doses (e.g., 200-300 mg of diazepam) to control
_ If unable to control, consider other GABAergic agents (phenobarbital,
propofol)
® Failure to appreciate hypoglycemia as a common entity in these patients:
_ Can masquerade as “intoxication”
_ Can result in poor outcomes
_ Frequently occurs in chronic alcoholics and children

ADDITIONAL READING

® D’Onofrio G, Degutis LC. Preventive care in the emergency department: Screening
and brief intervention for alcohol problems in the emergency department: A
systematic review. Acad Emerg Med. 2002;9:627-638.

® Mayo-Smith MF, Beecher LH, Fischer TL, et al. Management of Alcohol Withdrawal
Delirium: An Evidence-based Practice Guideline. Arch Int Med. 2004;164:1405-
1412.

® McKeon A, Frye MA, Delanty N. The Alcohol Withdrawal Syndrome. J Neurol
Neurosurg Psychiatry. 2008;79(8):854-862.



® Nelson LS, Gold JA. Chapter 78. Ethanol Withdrawal. In: Hoffman RS, Nelson LS,
Goldfrank LR, et al., eds. Goldfrank’s Toxicologic Emergencies. 9th ed. New York,
NY: McGraw-Hill; 2011.

® Pitzele HZ, Tolia VM. Twenty per hour: Altered mental state due to ethanol abuse
and withdrawal. Emerg Med Clin N Am. 2010;28:683-705.

5?: See Also (Topic, Algorithm, Electronic Media Element)
® Ethylene Glycol, Poisoning
® Methanol, Poisoning

% CODES

ICD9
® 303.00 Acute alcoholic intoxication in alcoholism, unspecified
® 305.00 Alcohol abuse, unspecified
® 080.0 Toxic effect of ethyl alcohol

ICD10

® T51.0X1A Toxic effect of ethanol, accidental (unintentional), init
® T51.0X1D Toxic effect of ethanol, accidental (unintentional), subs
® T51.0X1S Toxic effect of ethanol, accidental (unintentional), sequela



ALCOHOLIC KETOACIDOSIS

Charles Garcia

@ BASICS

DESCRIPTION
® [ncreased production of ketone bodies due to:
_ Dehydration (nausea/vomiting, ADH inhibition) leads to increased stress
hormone production leading to ketone formation
_ Depleted glycogen stores in the liver (malnutrition/decrease carbohydrate
intake)
_ Elevated ratio of NADH/NAD due to ethanol metabolism
_ Increased free fatty acid production
® Elevated NADH/NAD ratio leads to the predominate production of 3—
hydroxybutyrate (BHB) over acetoacetate (AcAc)

ETIOLOGY
® Malnourished, chronic alcohol abusers following a recent episode of heavy alcohol
consumption:
_ Develop nausea, vomiting, or abdominal pain
_ Leading to the cessation of alcohol ingestion
® Presentation usually occurs within 12-72 hr

@ DIAGNOSIS

SIGNS AND SYMPTOMS
® Dehydration
® Fever absent unless there is an underlying infection
® Tachycardia (common) due to:
_ Dehydration with associated orthostatic changes
_ Concurrent alcohol withdrawal
® Tachypnea:
_ Common
_ Deep, rapid, Kussmaul respirations frequently present
® Nausea and vomiting
Abdominal pain (nausea, vomiting, and abdominal pain are the most common
symptoms):
_ Usually diffuse with nonspecific tenderness
_ Epigastric pain common
_ Rebound tenderness, abdominal distension, hypoactive bowel sounds
uncommon



_ Mandates a search for an alternative, coexistent illness
® Decreased urinary output from hypovolemia
® Mental status:
_ Minimally altered as a result of hypovolemia and possibly intoxication
_ Altered mental status mandates a search for other associated conditions such
as:
O Head injury, cerebrovascular accident (CVA), or intracranial
hemorrhage
Hypoglycemia
Alcohol withdrawal
Encephalopathy
© Toxins
® Visual disturbances:
_ Reports of isolated visual disturbances with AKA common

O O O

History
Chronic alcohol use:
® Recent binge
® Abrupt cessation

Physical-Exam
® Findings of dehydration most common
® May have ketotic odor
® Kussmaul respirations
® Palmar erythema (alcoholism)

ESSENTIAL WORKUP
® Presence of an increased anion gap metabolic acidosis secondary to the presence
of ketones
® Differentiate from toxic alcohol ingestion and other causes of anion gap metabolic
acidosis.

DIAGNOSIS TESTS & NTERPRETATION

Lab
® Acid-base disturbance:

_ Increased anion gap metabolic acidosis hallmark

_ Mixed acid-base disturbance common:
O Respiratory alkalosis
O Metabolic alkalosis secondary to vomiting and dehydration
O Hyperchloremic acidosis

_ Mild lactic acidosis common
O Due to dehydration and the direct metabolic effects of ethanol



O Profound lactic acidosis should prompt a search for other disorders
such as seizures, hypoxia, and shock.
_ Positive urine and serum nitroprusside reaction tests for ketoacids
O May not reflect the severity of the underlying ketoacidosis, since BHB
predominates and is not measured by this test.
O May become misleadingly more positive during treatment as more
AcAc is produced.
® Electrolytes:
_ Decreased serum bicarbonate
_ Hypokalemia due to vomiting
_ Hypocalcemia
_ Hypophosphatemia may worsen with Tx
_ Hypomagnesemia
_ Initially, can see hyperkalemia and/or hyperphosphatemia which will
correct with treatment of the acidosis
® Glucose:
_ Usually mildly elevated
_ Should be monitored frequently as per DKA
_ Hypoglycemia may be present
® Alcohol level may be negative
® BUN and creatinine mildly elevated due to dehydration unless underlying renal
disease.
® CBC:
_ Mild leukocytosis—neither sensitive nor specific
_ Thrombocytopenia and anemia commonly due to chronic alcoholism
® Urinalysis:
_ Ketonuria without glucosuria
® Amylase/lipase:
_ Elevated with associated pancreatitis
® LFTs:
_ May have mildly elevated LFTs
® Osmolal gap:
_ May be elevated
_ Elevation >20 mOsm/kg should prompt evaluation for other ingestions
(methanol and ethylene glycol)
_ Correct for ethanol level in osmolal gap by dividing ethanol level by 4.6

Imaging
® CXR if suspect associated pneumonia
® Abdominal films for free air if an acute abdomen is present

® CT scan of the head if associated trauma or unexplained altered mental status

DIFFERENTIAL DIAGNOSIS



® Elevated anion gap metabolic acidosis: ACAAT MUDPILES:
_ Alcoholic ketoacidosis
_ Cyanide, CO, H,S, others

_ Acetaminophen:
O Rare in acute ingestion
O Rare in chronic ingestion
O Fulminant hepatic failure
_ Antiretrovirals (NRTI)
_ Toluene
_ Methanol, metformin
_ Uremia
_ Diabetic ketoacidosis
_ Paraldehyde, phenformin, propylene glycol
_ Iron, INH
_ Lactic acidosis
_ Ethylene glycol
_ Salicylate, acetylsalicylic acid (ASA; aspirin), starvation ketosis
® Hypovolemia:
_ GI bleeding
_ Sepsis
® Abdominal pain, nausea, vomiting:
_ Pancreatitis
_ GI bleeding
_ Gastritis
_ Hepatitis
_ Perforated ulcer
_ Alcohol withdrawal
- DKA
_ Viral illness
_ Obstruction/Ileus

ﬁ TREATMENT

PRE HOSPITAL
® Supportive measures including IV access with 0.9 NS, oxygen, and cardiac
monitoring
® Search for historical clues that may suggest other etiologies such as toxic ingestions
or diabetic history, consider scene search
® Attend to other possible coexistent illnesses such as GI bleeding.

INITIAL STABILIZATION/THERAPY
® (Cardiac monitor and supplement oxygen



® Naloxone, thiamine, and dextrose if altered mental status
® Initiate 0.9 NS IV fluids

_ 500 mL-1 L bolus

_ Fluid resuscitation as necessary

_ Promotes renal excretion of ketone bodies

ED TREATMENT/PROCEDURES
® Antiemetic for vomiting—ondansetron, promethazine, or prochlorperazine
® Benzodiazepines for symptoms of alcohol withdrawal
® Start dextrose containing solutions (DgNS):

_ More rapid resolution of the metabolic abnormalities than saline alone
_ Rate higher than maintenance as tolerated until acidosis resolves
_ Avoid with significant hyperglycemia
_ Help replete glycogen stores
_ Decreases production of ketone bodies by stimulating the production of
endogenous insulin
® Thiamine repletion (IV) prior to glucose administration to avoid precipitating
Wernicke encephalopathy
® Sodium bicarbonate rarely indicated:
_ Consider in severe acidosis with associated cardiovascular dysfunction or
irritability
® Electrolyte replacement:
_ Hypokalemia occurs with treatment and should be anticipated.
_ Hypophosphatemia may occur with treatment.
_ Magnesium replacement as indicated for both hypomagnesemia and
hypokalemia
® [nsulin is not indicated and may precipitate hypoglycemia.

MEDICATION
D5oW: 1 ampule of 50% dextrose (25 g) IVP

Lorazepam (benzodiazepine): 2 mg IV and titrate to effect
Narcan: 2 mg IVP

Ondansetron: 4-8 mg IVP

Prochlorperazine: 5-10 mg IVP slowly (not >5 mg/min)
Promethazine: 12.5-25 mg IVP

Thiamine: 100 mg IVP

@ FOLLOW-UP

DISPOSITION

Admission Criteria



Persistent metabolic acidosis

Persistent signs of hypovolemia

Persistent nausea and vomiting

Abdominal pain of uncertain etiology

Comorbid illness requiring admission for treatment

Need for monitored bed due to electrolyte abnormalities requiring continued
treatment

Discharge Criteria

Many patients can be managed in observation unit over 12-24 hr.
Tolerating oral fluids well

Resolution of metabolic abnormalities

No other associated illnesses requiring additional therapy

Most will warrant at least observation

FOLLOW-UP RECOMMENDATIONS
Counseling regarding alcohol cessation

PEARLS AND PITFALLS

Aggressive volume repletion with dextrose containing fluid is key.
Volume resuscitate with NS as necessary
Thiamine repletion
Monitor electrolytes before and after treatment.
Unrecognized increased osmolal gap
Inadequate monitoring of glucose levels
Failure to recognize initial electrolyte abnormalities and electrolyte shifts caused
by treatment.
Must be placed on monitor:
_ Cases of sudden death in AKA:
O Possible alcoholic cardiomyopathy
O Dysrhythmias
O Electrolyte derangements

ADDITIONAL READING

Cartwright MM, Hajja W, Al-Khatib S, et al. Toxigenic and metabolic causes of
ketosis and ketoacidotic syndromes. Crit Care Clin. 2012;28(4): 601-631.

Diltoer M, Troubleyn J, Lauwers R, et al. Ketosis and cardiac failure: Common
signs of a single condition. Eur J Emerg Med. 2004;11(3):172-175.

McGuire L, Cruickshank A, Munro P. Alcoholic ketoacidosis. Emerg Med J.
2006;23:417-420.

Yanagawa Y, Kiyozumi T, Hatanaka K, et al. Reversible blindness associated with



alcoholic ketoacidosis. Am J Opthalmology. 2004;137(4):775-777.
® Yanagawa Y, Sakamoto T, Okada Y. Six cases of sudden cardiac arrest in alcoholic
ketoacidosis. Intern Med. 2008;47(2):113-117.

E See Also (Topic, Algorithm, Electronic Media Element)
® Acidosis
® Diabetic Ketoacidosis

% CODES

ICD9
276.2 Acidosis

ICD10

E87.2 Acidosis



ALKALOSIS

Matthew T. Robinson

@ BASICS

DESCRIPTION
® Respiratory alkalosis:

_ Elevated serum pH secondary to alveolar hyperventilation and decreased
PaC02

_ Hyperventilation occurs through stimulation of 2 receptor types:
O Central receptors—Ilocated in the brainstem and respond to decreased
CSF pH
O Chest receptors—Ilocated in aortic arch and respond to hypoxemia
_ Increased alveolar ventilation secondary to:
O Disorders causing acidosis
O Hypoxemia or
O Nonphysiologic stimulation of those receptors by CNS or chest
disorders
_ Rarely life threatening with pH typically <7.50
® Metabolic alkalosis:

_ Primary increase in serum HCO5~ secondary to loss of H* or gain of

HCO4™

_ Pathogenesis requires an initial process that generates the metabolic
alkalosis with a secondary or overlapping process maintaining the alkalosis.
® Generation occurs through 1 of the following mechanisms:
_ Gain of alkali through ingestion or infusion

_ Loss of H* through the GI tract or kidneys
_ Shift of hydrogen ions into the intracellular space

_ Contraction of extracellular fluid (ECF) volume with loss of HCO5;™ -poor

fluids
® Renal maintenance is required to sustain a metabolic alkalosis secondary to the

kidney’s enormous ability to excrete HCO5~. This occurs through the following:
_ Decreased GFR (renal failure, ECF depletion)
_ Elevated tubular reabsorption of HCO5™~ secondary to hypochloremia,

hyperaldosteronism, hypokalemia, ECF depletion
® Mortality 45% if pH >7.55 and 80% if pH >7.65

ETIOLOGY



® Respiratory alkalosis:
_ CNS:
Hyperventilation syndrome
Pain
Anxiety/psychosis
Fever
Cerebrovascular accident (CVA)
CNS infection (meningitis, encephalitis)
CNS mass lesion (tumor, trauma)
_ Hypoxemia:
o Altitude
© Anemia
O Shunt
_ Medications/drugs:
O Progesterone
O Methylxanthines
O Salicylates
O Catecholamines
© Nicotine
_ Endocrine:
O Hyperthyroidism
O Pregnancy
_ Chest stimulation:
O Pulmonary embolism
O Pneumonia
O Pneumothorax
_ Other:
O Sepsis
O Hepatic failure
O Heat exhaustion
® Metabolic alkalosis:

_ GIllossof H:

O Vomiting

O Nasogastric (NG) suctioning

O Bulimia

O Antacid therapy

O Chloride-losing diarrhea (villous adenoma)
_ Renal loss:

O Diuretics (loop and thiazide)
Post (chronic) hypercapnia
Mineralocorticoid excess
Hyperaldosteronism

O O 0O O 0O O O

o O O



Drug/medication (carbenicillin)
Glucocorticoid excess (Cushing disease)
Gitelman syndrome

Hypercalcemia

Milk-alkali syndrome

Low chloride intake

Bartter syndrome

_ Intracellular H™ shift:
© Hypokalemia
O Refeeding

_ Contraction alkalosis:
O Diuretics
O Sweat loss in CF
O Gastric losses

O O 0O O 0O O O

_ HCO5™ retention:
© NaHCOj; infusion

O Blood transfusions

@ DIAGNOSIS

SIGNS AND SYMPTOMS
® Signs and symptoms secondary to:
_ Arteriolar vasoconstriction
_ Hypocalcemia secondary to decreased ionized calcium from increased
calcium binding to albumin
_ Associated hypokalemia
_ Underlying cause
Weakness
Seizures
Altered mental status
Tetany
Chvostek sign
Trousseau sign
Arrhythmias
Myalgias
Carpal-pedal spasm
Perioral tingling/numbness
Hypoxemia
Dehydration

ESSENTIAL WORKUP



® Electrolytes:

_ Elevated HCO3~ with metabolic alkalosis

_ Evaluate for hypokalemia and hypocalcemia.
® BUN/creatinine:

_ Evaluate for renal failure or dehydration.
® Blood gas (arterial/venous):

_ pH

_ PCO, decreased in respiratory alkalosis

_ PO, for hypoxemia

_ Venous versus arterial blood gas

(@)
(@)

(@)
(@)

pH—good correlation within 0.03-0.04 units

pCO2—good correlation, although VBG may not correlate with severe
shock

HCO3—good correlation

Base excess—good correlation

® (Calculate compensation to identify mixed acid—base disorders:

_ Acute
@)

(@)

respiratory alkalosis:

HCO5~ decreases secondary to intracellular shift and buffering within
10-20 min.

Expected HCO5~ decreased by 2 mEq/dL for each 10 mm Hg decrease
in PCO,.

_ Chronic respiratory alkalosis:

@)

@)

@)

(@)

@)

HCO3~ decreased secondary to renal secretion of HCO3™

Requires 48-72 hr for maximal compensation

Expected HCO3™~ decreased by 5 mEq/dL for each 10 mm Hg decrease
in PCO.,.

If HCO5; ™ greater than predicted, concomitant metabolic alkalosis

If HCO;™ less than predicted, concomitant metabolic acidosis

_ Metabolic alkalosis:

(@)

(@)

(@)

Expected PCO, = 0.9 [HCO53™] + 9
If PCO, greater than predicted, concomitant respiratory acidosis
If PCO, less than predicted, concomitant respiratory alkalosis

® Urine chloride:

_ More accurate marker than urine Na* for patient’s volume status:

(@)

(@)

UCI~™ <20 mEq/L in volume depletion
UCl™ >40 mEq/L in euvolemia or edematous states



® Useful in therapy for determining saline-responsive vs. saline-resistant causes of
metabolic alkalosis

DIAGNOSIS TESTS & NTERPRETATION

® Glucose
® Jonized calcium
® Magnesium level
® Urine pregnancy
® Additional labs to evaluate underlying cause:
_ CBC, blood cultures for sepsis
_ LFT for hepatic failure
_ Aspirin level
_ Urine toxicology screen
_ Urine diuretics screen (bulimia)
_ Urine diuretic screen (surreptitious diuretic abuse)
_ Renin level
_ Cortisol level
_ Aldosterone level
- TSH, T4
_ D-dimer

Imaging

CXR:
® May identify cardiomyopathy or CHF
® Underlying pneumonia

Diagnostic Procedures/Surgery

ECG:
® May identify regional wall motion abnormalities or valvular dysfunction
® Evaluate for conduction disturbances.

DIFFERENTIAL DIAGNOSIS
® Respiratory alkalosis:
_ It is essential to rule out organic disease prior to diagnosing
hyperventilation syndrome or anxiety states.
® Metabolic alkalosis:

_ Saline responsive (urine C1~ <20 mEq/dL):
O Loss of gastric secretions
O Chloride-losing diarrhea
O Diuretics



O Post (chronic) hypercapnia
o CF
_ Saline resistant:
O Hyperaldosteronism
Cushing syndrome
Bartter syndrome
Exogenous mineralocorticoids or glucocorticoids
Gitelman syndrome
Hypokalemia
Hypomagnesemia
Milk-alkali syndrome
Exogenous alkali infusion/ingestion
Blood transfusions

O O O 0O O O O o0 O

ﬁ TREATMENT

INITIAL STABILIZATION/THERAPY
Airway, breathing, circulation (ABCs):
® FEarly intubation and airway control for altered mental status
® ]V, oxygen, and cardiac monitor
® Naloxone, D5yW (or Accu-Chek), and thiamine for altered mental status

ED TREATMENT/PROCEDURES
® Respiratory alkalosis:
_ Treat underlying disorder.
_ Rarely life threatening
_ Sedation/anxiolytics for anxiety, psychosis, or drug overdose
_ Rebreathing mask bag for hyperventilation syndrome (used cautiously)
® Metabolic alkalosis: Examination of the urine chloride allows etiologies to be
divided into saline-responsive or saline-resistant causes:
_ Urine chloride <20 mEq/L indicates volume depletion:

O Rehydration with 0.9% saline lowers serum HCO3™ by increasing

renal HCO3™ excretion

O Saline-responsive causes are associated with volume depletion.
_ Urine chloride >20 mEq/L indicates saline-resistant etiology. Treat
underlying disorder:
O Potassium supplementation in hypokalemic states
O Antagonism of aldosterone with spironolactone

O Acetazolamide to increase renal HCO3;~ excretion in edematous states
_ Other:



O Infusion of dilute HCI in severe cases of metabolic alkalosis
O Antiemetics for vomiting
O Proton pump inhibitors for patients with NG suction
O Follow ventilatory status closely.
O Correct electrolyte abnormalities.
O Consider hemodialysis for severe electrolyte abnormalities.
MEDICATION
® Dextrose: D;gW 1 amp (50 mL or 25 g; peds: 2% dextrose and water 2-4 mL/kg)
IV
® KCIl (K-Dur, Gen-K, Klor-Con): 20-120 mEq PO daily
® Naloxone: 2 mg (peds: 0.1 mg/kg) IV or IM initial dose
® Thiamine (vitamin B;): 100 mg (peds: 50 mg) IV or IM
o

0.1-0.2 N HCI (100-200 mEq/L): Infuse over 24—-48 hr at a rate not faster than 0.2
mmol/kg/h and through a central line to prevent sclerosing vein

@ FOLLOW-UP

DISPOSITION

Admission Criteria
® ICU admission if:
_ pH >7.55 or altered mental status
_ Dysrhythmias
_ Severe electrolyte abnormalities
_ Hemodynamic instability
® (Coexisting medical illness requiring admission

Discharge Criteria
Resolving or resolved alkalosis

PEARLS AND PITFALLS
® [ncreased minute ventilation is the primary cause of respiratory alkalosis,
characterized by decreased PaCO, and increased pH.

_ Metabolic alkalosis is usually caused by an increase in HCO5 ™, reabsorption

secondary to volume, potassium, or Cl~ loss.
_ Contraction alkalosis can result from extracellular volume reduction, with a
consequent increase in the plasma HCO5~ concentration.

_ Clues to the presence of a mixed acid-base disorder are normal pH with



abnormal PCO, or HCO5;~, when the HCO;™ and PCO, move in opposite

directions, or when the pH changes in the direction opposite that expected
from a known primary disorder.

ADDITIONAL READING

Ayers C, Dixon P. Simple acid-base tutorial. J Parenter Enteral Nutr. 2012;36(1):18-
23.

Khanna A, Kurtzman NA. Metabolic alkalosis. J Nephrol. 2006;(suppl 9):S86-S96.
Laski ME, Sabatini S. Metabolic alkalosis, bedside and bench. Semin Nephrol.
2006;26(6):404-421.

Middleton P, Kely AM, Brown J, et al. Agreement between arterial and central
venous values of pH, bicarbonate, base excess and lactate. Emerg Med J.
2006;23(8):622-624.

Robinson MT, Heffner AC. Acid base disorders. In: Adams J, ed. Emergency
Medicine. Philadelphia, PA: Elsevier; 2012.

5?: See Also (Topic, Algorithm, Electronic Media Element)
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ICD9

276.3 Alkalosis
276.4 Mixed acid-base balance disorder

ICD10

E87.3 Alkalosis
E87.4 Mixed disorder of acid-base balance



ALTERED MENTAL STATUS
David F. M. Brown * David W. Schoenfeld

@ BASICS

DESCRIPTION
® Dysfunction in either the reticular activating system in the upper brainstem or a
large area of 1 or both cerebral hemispheres
® Definitions:

_ Confusion: A behavioral state of reduced mental clarity, coherence,
comprehension, and reasoning

_ Drowsiness: The patient cannot be easily aroused by touch or noise and
cannot maintain alertness for some time.

_ Lethargy: Depressed mental status in which the patient may appear wakeful
but has depressed awareness of self and environment globally; cannot be
aroused to full function

_ Stupor: The patient can be awakened only by vigorous stimuli, and an effort
to avoid uncomfortable or aggravating stimulation is displayed.

_ Coma: The patient cannot be aroused by stimulation and no purposeful
attempt is made to avoid painful stimuli.

_ Delirium: Acute onset of fluctuating cognition with impaired attention and
consciousness, ranging from confusion to stupor.

ETIOLOGY
® Hypoxic:
_ Severe pulmonary disease
_ Anemia
_ Shock
_ Intracardiac shunting (especially in pediatrics)
® Metabolic:
_ Hypoglycemia; hyperglycemia
_ Diabetic ketoacidosis
_ Nonketotic hyperosmolar coma
_ Hyponatremia; hypernatremia
_ Hypocalcemia; hypercalcemia
_ Hypomagnesemia; hypermagnesemia
_ Hypophosphatemia
_ Acidosis; alkalosis
_ Dehydration
_ Deficiency: Thiamine, folic acid, B;,, niacin

_ Hyperammonemia (hepatic encephalopathy)



_ Uremia (renal failure)
_ CO, narcosis

® Toxicologic:

_ Toxic alcohols

_ Salicylates

- Sedatives and narcotics

_ y-hydroxybutyrate (GHB)

_ Anticonvulsants

_ Psychotropics

_ Isoniazid

- Heavy metals

_ Carbon monoxide

_ Cyanide

- Toxic plants (jimsonweed, mushrooms, etc.)

_ Sympathomimetics

_ Anticholinergic, cholinergic

_ Antiemetics

_ Antiparkinsonian medications

- Withdrawal (especially alcohol, sedatives)
® [nfectious:

_ UTI (especially in elderly)

_ Pneumonia

_ Sepsis; bacteremia

- Meningitis, encephalitis, brain abscess
® Endocrine:;

_ Myxedema coma

- Thyrotoxicosis

— Hypothyroidism

_ Addison disease

_ Cushing disease

_ Pheochromocytoma

- Hyperparathyroidism
® Environmental:

- Hypothermia

- Hyperthermia; heat stroke

- High-altitude cerebral edema

_ Neuroleptic malignant syndrome

_ Malignant hyperthermia
® Vascular:

- Hypertensive encephalopathy

_ Cerebral vasculitis

_ TTP, DIC, hyperviscosity



_ MI

® Primary neurologic:
_ Seizures, nonconvulsive status epilepticus, and postictal state
_ Head trauma, concussion
_ Diffuse axonal injury
_ Structural brain lesions:

O
O
O
O

Hemorrhage (subdural, epidural, subarachnoid, intraparenchymal)
Infarction

Tumors

Demyelination disorders

_ Intracranial hypertension (pseudotumor)
_ HIV-related encephalopathy

_ Autoimmune/inflammatory encephalitis
_ Carcinoid meningitis

_ Primary neuronal or glial disorders:

@)
@)
@)
@)
@)

Creutzfeldt-Jakob disease
Marchiafava-Bignami disease
Adrenoleukodystrophy

Gliomatosis cerebri

Progressive multifocal leukoencephalopathy

® Trauma; burns

® Porphyria
® Psychiatric

® Multifactorial (especially in elderly)

@ DIAGNOSIS

SIGNS AND SYMPTOMS

Confusion

® Difficulty in maintaining a coherent stream of thinking and mental performance:
_ Remember to consider level of education, language, and possible learning
disabilities.

® [nattention

® Memory deficit:
_ Inability to recall any of the following:

(@)
(@)
(@)
(@)
(@)

The date, inclusive of month, day, year, and day of week
The precise place

Items of universally known information

Why the patient is in the hospital

Address, telephone number, or Social Security number

® Impaired mental performance:
_ Difficulty retaining 7 digits forward and 4 backward



_ Difficulty naming ordinary objects
_ Serial calculations: 3-from-30 subtraction test
Disorganized and rambling language:
_ May be mistaken for aphasia
Fever:
_ Infectious etiologies, drug toxicities, endocrine disorders, heat stroke
Severe hypertension and bradycardia
_ Cushing reflex suggests intracranial lesion
Hypotension:
_ Infectious, toxicologic etiologies, decreased cardiac output
Eye movements:
_ Ocular bobbing:
O Cyclical brisk conjugate caudal jerks of the globes followed by a slow
return to midposition
O Seen in bilateral pontine damage, metabolic derangement, and
brainstem compression
Ocular dipping:
_ Slow, cyclical, conjugate, downward movement of the eyes followed by a
rapid return to midposition
_ Seen in diffuse cortical anoxic damage
Pupil exam:
_ Nearly all toxic and metabolic causes of coma leave the pupillary reflexes
sluggish but bilaterally intact.
Focal findings (indicative of CNS process):
_ Hemiparesis
_ Hemianopsia
_ Aphasia
_ Myoclonus
_ Convulsions
_ Nuchal rigidity
Asterixis:
_ Arrhythmic flapping tremor (almost always bilateral)
_ Seen in hepatic failure or severe renal failure

History

Ask witnesses, family, pre-hospital personnel

Baseline mental status

Medical history (immunosuppressed, liver failure, depression, or chronic
conditions)

Recent events: Trauma, fever, illness

Detailed medication list

Substance abuse history



Physical-Exam

Vital signs

Head: Signs of trauma, pupils

Fundoscopic exam: Hemorrhage, papilledema
Neck: Rigidity, bruits, thyroid enlargement
Heart and lungs

Abdomen: Organomegaly, ascites
Extremities: Cyanosis

Skin: Diaphoretic/dry, rash, petechiae, ecchymoses, splinter hemorrhages, needle
tracks

Neurologic exam

Mental status exam

DIAGNOSIS TESTS & NTERPRETATION

Lab

® Dextrostix and glucose

® CBC

® Electrolytes (including Ca, Mg, P)

® BUN, creatinine

® Toxicologic screen (including toxic alcohols)

® ECG

® Urinalysis

® Blood and urine cultures (suspected infection)

® PT, PTT (anticoagulated, liver failure patients)

® Consider LFTs, thyroid function tests, ammonia, serum osmolarity, arterial blood

gas

® Consider Bq,, folic acid, RPR, urine porphobilinogen, heavy metal screening
Imaging

® Head CT scan:

_ Noncontrast only to rule out hemorrhage and mass effect
® Chest radiograph: To diagnose pneumonia
® MRI (if available):

_ Indicated when suspicious of ischemic stroke or other CNS abnormality
_ May be deferred when admitting the patient as part of the inpatient work-

up

Diagnostic Procedures/Surgery

Lumbar puncture (LP):
_ Indicated when the etiology remains unclear after lab and CT scan
_ Empiric antibiotics should be given before LP in patients with suspected



meningitis.
® EEG (inpatient): For suspected seizure, nonconvulsive status epilepticus
® (Caloric stimulation of the vestibular apparatus to assess unresponsive patients:

DIFFERENTIAL DIAGNOSIS
® [ocked-in syndrome:

_ Rare disorder caused by damage to the corticospinal, corticopontine, and
corticobulbar tracts resulting in quadriplegia and mutism with preservation
of consciousness.

_ Communication may be established through eye movements (maintain
vertical eye movements).

® Psychogenic unresponsiveness:

_ Conversion reactions

_ Catatonia

_ Malingering

_ Akinetic mutism (abulic state)

® Dementia:
_ Multiple progressive cognitive deficits
_ Attention is preserved in the early stages.

ﬁ TREATMENT

PRE HOSPITAL
Airway management if loss of airway patency
IV access, supplemental oxygen, cardiac monitor
Spine immobilization if possibility of trauma
“Coma cocktail”:
_ Dextrose
_ Naloxone
_ Thiamine
® Look for signs of an underlying cause:
_ Medications, medic alert bracelets
_ Document a basic neurologic exam, GCS, pupils, extremity movements
_ Gross signs of trauma
® CONTROVERSIES
_ Empirical dextrose should not be withheld or delayed if Dextrostix is not
available
O Glucose can be safely administered before thiamine.

INITIAL STABILIZATION/THERAPY
® IV D,

® Naloxone



® Thiamine

ED TREATMENT/PROCEDURES
® Consider empiric use of antibiotics for altered mental status of undetermined
etiology:
_ Broad spectrum with good CSF fluid penetration such as ceftriaxone and
vancomycin
® Empiric treatment if a toxic ingestion is suspected:
® Correct body temperature:
® Specific therapy directed at underlying cause

MEDICATION
Ceftriaxone: 2 g (peds: 50-75 mg/kg/d q12-24h) IV q12-24h
Dextrose: 1-2 mL/kg of DsgW (peds: 2-4 mL/kg DysW) IV

Diazepam: 0.1-0.3 mg/kg slow IV (max 10 mg/dose) q10—-q15min X 3 doses
Lorazepam: 0.05-0.1 mg/kg IV (max. 4 mg/dose q10-q15min)

Mannitol: 0.5-1 g/kg IV

Naloxone: 0.01-0.1 mg/kg IV/IM/SC/ET

Thiamine: 100 mg IM or 100 mg thiamine in 1,000 mL of IV fluid wide open
Vancomycin: 1 g (peds: 10 mg/kg q8-12h) IV q12h

@ FOLLOW-UP

DISPOSITION

Admission Criteria
All patients with acute and persistent changes in mental status require admission.

Discharge Criteria
® Treated hypoglycemia related to insulin therapy with resolved symptoms
® Chronic altered mental status (e.g., dementia) without change from baseline
® Acute drug intoxication with return of patient’s mental status to baseline with
observation and drug has no potential for delayed toxicity

FOLLOW-UP RECOMMENDATIONS
Primary care follow-up to manage etiology which led to altered mental status (i.e.,
adjust medication dosing, drug abuse treatment referral)

PEARLS AND PITFALLS
® Consider reversible causes
_ Hypoglycemia (check glucose, give dextrose)



_ Opiate overdose (trial of naloxone)

_ Thiamine deficiency (trial of thiamine)
® Consider head CT for any patient with unclear etiology or neurologic abnormality
® Consider empiric antibiotics in patients with fever or unclear etiology

ADDITIONAL READING

® Kanich W, Brady WJ, Huff JS, et al. Altered mental status: evaluation and etiology
in the ED. Am J Emerg Med. 2002;20:613-617.

® Sporer K, Solares M, Durant E, et al. Accuracy of the initial diagnosis among
patients with an acutely altered mental status. Emerg Med J. 2013;30(3):243--246.

® Young GB. Disorders of consciousness: Coma. Ann NY Acad Sci. 2009;1157:32-47.

® Zehtabchi S, Abdel Baki SG, Malhotra S, et al. Nonconvulsive seizures in patients
presenting with altered mental status: An evidence-based review. Epilepsy Behayv.
2011;22(2):139-143.

ﬁ CODES

ICD9
® 298.9 Unspecified psychosis
® 780.97 Altered mental status

ICD10

® R41.0 Disorientation, unspecified
® R41.82 Altered mental status, unspecified



AMEBIASIS
Ben Osborne - Joel C. Miller

@ BASICS

DESCRIPTION
® [nvasive parasitic infection with both intestinal and extraintestinal manifestations
® Endemic worldwide, especially areas with poor sanitation
® Populations at risk:
_ Travelers to, citizens of, and immigrants from endemic areas
_ Institutionalized persons
_ Practitioners of oral-anal sexual activity
_ Men who have sex with men (MSM)
_ HIV infected individuals
® Risk factors for increased severity of disease and complications:
_ Immunocompromised: Corticosteroid use, HIV infection, malnutrition,
malignancy
_ Pregnancy/postpartum state
_ Extremes of age

ETIOLOGY
® FEntamoeba histolytica, an anaerobic, nonflagellated protozoa
® Fecal-oral transmission:
_ Humans are sole reservoir.
® Ingested organisms cause invasive colitis.
® Extraintestinal spread is hematogenous.

@ DIAGNOSIS

SIGNS AND SYMPTOMS
® [ntestinal disease:

_ Onset 1 wk to 1 mo postexposure

_ Acute diarrhea (nondysenteric colitis):
o 80% of cases
O Afebrile
O QOccult blood in stool
O Benign abdominal exam

_ Classic dysentery:
O Bloody mucoid diarrhea
O Abdominal pain/benign abdominal exam
© Tenesmus



O
O

Weight loss
Fever (rare)

_ Fulminant colitis:

O
O
O
O
O

@)

Toxic-appearing patient

Rigid abdomen (25%)

Fever

Severe bloody diarrhea

Rapid progression to perforated bowel and frank peritonitis
>40% mortality

_ Toxic megacolon:

O
O
O
O
O

@)

Toxic-appearing patient

Profuse diarrhea (> 10 stools per day)

Fever

Distended, tympanitic abdomen with signs of peritonitis
Associated with corticosteroid use

High mortality

_ Ameboma:

O
O

Intraluminal granulated mass
Tender palpable mass on exam

_ Amebic strictures:

O
O
O
O

Owing to chronic inflammation/scarring
Crampy abdominal pain

Nausea and vomiting (may be feculent)
Partial or complete bowel obstruction

_ Chronic amebic colitis:

@)

O
O

Mild recurrent episodes of bloody diarrhea, abdominal cramping, and
tenesmus

Weight loss

May persist for years

® Extraintestinal disease:
_ Amebic liver abscess:

@)

O O O OO0 0O o ©°

@)

Most frequent extraintestinal manifestation (3-9% of cases)

Single abscess in right lobe (50-80%)

May develop months to years postexposure (median of 3 mo)
Fever

Right upper quadrant pain

Hepatomegaly with point tenderness

Rales at right lung base

Concurrent diarrhea unusual (20-33%)

Complication: Rupture into pleural cavity (10-20%), peritoneum, or
pericardium (rare)

Increased risk of rupture if >5 cm in diameter or left lobe location

_ Extrahepatic amebic abscess:



Brain
Lung
Perinephric
Splenic
O Vaginal/cervical/uterine
_ Cutaneous amebiasis:
O Perineum and genitalia
O Painful, irregularly shaped ulcers
O Purulent exudate

O O O O

Pediatric Considerations
Fulminant colitis is more likely

Pregnancy Considerations
Fulminant colitis is more likely

History

Possible sources of exposure
Membership in high-risk group

Physical-Exam

Identify evidence of peritonitis, sepsis, or shock.
Tender abdominal mass mandates workup for liver abscess or ameboma.
Digital rectal exam shows gross or occult blood in >70% of patients.

DIAGNOSIS TESTS & NTERPRETATION

Lab

CBC:
_ Leukocytosis in amebic liver abscess and peritonitis
Alkaline phosphatase and ALT:
_ Elevated in amebic liver abscess
Serum electrolytes, BUN/creatinine if prolonged diarrhea or evidence of
dehydration
Stool PCR is diagnostic gold standard:
_ 100% sensitive and specific
Stool ELISA for E. histolytica-specific antigen:
_ 74-95% sensitive, 93—-100% specific
Serum for anti-E. histolytica antibodies:
_ Essential if suspecting liver abscess. These patients rarely shed parasites in
stool
_ 90-100% sensitive in amebic liver abscess



_ 70-90% sensitive in amebic colitis
® Stool microscopy is <60% sensitive and no longer the test of choice.
® Fecal leukocytes and culture:

_ Rule out infection of enteroinvasive bacteria;

_ Negative in amebiasis

Imaging
® Abdominal US:
_ 58-90% sensitive for liver abscess
_ Sensitivity influenced by size and location
_ Evaluate abscess for increased risk of rupture (>5 cm or located in left
lobe)
® Abdominal CT or MRI:
_ Equivalent to US for delineating liver abscesses
_ Superior to US for detecting abscesses in other organs
® Head CT or MRI:
_ Suspect amebic brain abscess if patient with known amebiasis has altered
mental status or focal neurologic findings.
_ Irregular nonenhancing lesions
® CXR:
_ Elevated right hemidiaphragm and/or right pleural effusion in liver abscess

Diagnostic Procedures/Surgery
® Colonoscopy with biopsy provides definitive diagnosis of amebic dysentery, colitis,
ameboma, and amebic stricture.
® Percutaneous fine-needle aspiration of liver abscess to exclude bacterial abscess if
nondiagnostic serology or antiamebic therapy fails
_ Not for primary treatment of liver abscesses

DIFFERENTIAL DIAGNOSIS

® Intestinal amebiasis:

_ Enteroinvasive bacterial infection (Staphylococcus, E. coli, Shigella,
Salmonella, Yersinia, Campylobacter)

_ Inflammatory bowel disease
_ Ischemic colitis
_ Arteriovenous malformation
_ Abdominal aortic aneurysm
_ Perforated duodenal ulcer
_ Intussusception, diverticulitis
_ Pancreatitis
_ Colorectal carcinoma

® Amebic abscess:
_ Bacterial abscess



_ Tuberculous cavity
_ Echinococcal cyst
_ Malignancy
_ Cholecystitis
Cutaneous amebiasis:
_ Carcinoma
_ STDs (condyloma acuminata, chancroid, syphilis)

ﬁ TREATMENT

INITIAL STABILIZATION/THERAPY

Airway, breathing, circulation (ABCs)
IV 0.9% NS if signs of significant shock

ED TREATMENT/PROCEDURES

Oral fluids if mild; IV if moderate/severe dehydration
Avoid antidiarrheal agents.
Correct serum electrolyte imbalances.
Stool sample for E. histolytica PCR or ELISA, plus serology for anti-E. histolytica
antibodies
If stool or serum is positive for E. histolytica:
_ Metronidazole or tinidazole is 1st-line drug for systemic amebiasis (90%
cure rate)
_ Chloroquine is an alternative systemic agent
_ Always follow systemic therapy with a luminal agent to eradicate intestinal
colonization (erythromycin, iodoquinol, nitazoxanide, paromomycin, or
tetracycline).
_ Do not use the luminal agents alone
If stool or serum is negative for E. histolytica:
_ Refer to gastroenterologist for colonoscopy with biopsy.
_ Repeat serology in 7 days.
_ Consider empiric course of metronidazole if high suspicion for amebiasis
and patient is critically ill.
If evidence of peritonitis or sepsis:
_ Add 1V antibiotic directed against anaerobic and gram-negative bacteria.
_ Surgery if toxic megacolon or perforation
If liver abscess is suspected:
_ US or CT of hepatobiliary system with concurrent amebic serology
_ If imaging demonstrates an abscess but serology is negative, treat with
amebicides and repeat serology in 7 days.
_ Consider abscess drainage by surgeon or interventional radiologist in
conjunction with amebicidal therapy.



_ If symptoms do not improve after 5-7 days of empiric amebicidal therapy,
consider fine-needle aspiration to rule out bacterial abscess or hepatoma.

Pregnancy Considerations

® Use metronidazole with caution in 1st-trimester pregnancy, but do not withhold if
patient has fulminant colitis or amebic abscess.

® Use erythromycin or nitazoxanide as intestinal amebicides along with
metronidazole.

® Erythromycin or nitazoxanide may be used alone for mild dysentery in 1st-
trimester pregnancy.

® Chloroquine, iodoquinol, paromomycin, tetracycline, and tinidazole are
contraindicated.

MEDICATION

First Line
® Metronidazole: 500-750 mg (peds: 30-50 mg/kg/24 h) PO/IV q8h for 5-10 d
® Tinidazole: 2 g/d (peds: 50-60 mg/kg/d) PO for 3-6 d. For children older than 3 yr

Second Line

® Chloroquine: 1,000 mg/d PO for 2 d then 500 mg/d PO for 14 d; or 200 mg IM for
10-12d
Erythromycin: 250-500 mg (peds: 30-50 mg/kg/24 h) PO g6h for 10-14 d
Iodoquinol: 650 mg PO q8h for 20 d
Nitazoxanide: 500 mg PO q12. for 3 d (10 d if liver abscess) for children >12 yr
Paromomycin: 500 mg (peds: 25-30 mg/kg/24 h) PO q8h for 5-10 d
Tetracycline: 250-500 mg (peds[>12 yr]: 25-50 mg/kg/24 h) PO g6h for 10 d

Pediatric Considerations
® Chloroquine and iodoquinol are contraindicated.
® Tetracycline contraindicated in children <8 yr

Pregnancy Considerations
Use erythromycin or nitazoxanide only.

@ FOLLOW-UP

DISPOSITION

Admission Criteria
® Shock, sepsis, or peritonitis
® Hypotension or tachycardia unresponsive to IV fluids



® Children with >10% dehydration
Severe electrolyte imbalance
Patients unable to maintain adequate oral hydration:
_ Extremes of age, cognitive impairment, significant comorbid illness
Fulminant colitis or toxic megacolon
Bowel obstruction
Extraintestinal abscesses
Failure of outpatient regimen

Discharge Criteria
® Nontoxic presentation of acute or chronic dysentery
® Able to maintain adequate oral hydration and medication compliance
® Dehydration responsive to IV fluids

Issues for Referral

Consult surgery if evidence of peritonitis, toxic megacolon, colonic perforation, or liver

abscess.

FOLLOW-UP RECOMMENDATIONS
® Gastroenterology and infectious disease follow-up in 7 days for repeat serology
and possible endoscopic evaluation.
® Physical exam in 14 days to assess for treatment effectiveness and for
development of complications or extraintestinal disease.

PEARLS AND PITFALLS
® Avoid antidiarrheal medications
® Always give double therapy with both a systemic amebicidal (metronidazole,
tinidazole, or chloroquine) plus an intestinal amebicidal (erythromycin,
iodoquinol, nitazoxanide, paromomycin, or tetracycline) unless contraindicated.
® Always be vigilant for high-mortality complications such as fulminant colitis or
extraintestinal disease.

ADDITIONAL READING
® Chavez-Tapia NC, Hernandez-Calleros J, Tellez-Avila FI, et al. Image-guided
percutaneous procedure plus metronidazole versus metronidazole alone for
uncomplicated amoebic liver abscess. Cochrane Database Syst Rev.
2009;1:CD004886. d0i:10.1002/14651858.CD004886.pub2.
® Escobedo AA, Almirall P, Alfonso M, et al. Treatment of intestinal protozoan
infections in children. Arch Dis Child. 2009;94:478-482.

® Fotedar R, Stark D, Beebe N, et al. Laboratory diagnostic techniques for Entamoeba

species. Clin Microbiol Rev. 2007;20:511-532.



® Gonzalez MLM, Dans LF, Martinez EG. Antiamoebic drugs for treating amoebic
colitis. Cochrane Database Syst Rev. 2009;2:CD006085.
doi:10.1002/14651858.CD006085.pub2.

!l?: See Also (Topic, Algorithm, Electronic Media Element)
® Diarrhea
® Gastroenteritis

% CODES

ICD9
® (006.0 Acute amebic dysentery without mention of abscess
® (006.1 Chronic intestinal amebiasis without mention of abscess
® 006.9 Amebiasis, unspecified

ICD10

® A06.0 Acute amebic dysentery
® AQ06.1 Chronic intestinal amebiasis
® A06.9 Amebiasis, unspecified



AMENORRHEA
Andrew J. French

@ BASICS

DESCRIPTION
® Absence of menstruation
® Primary amenorrhea:
_ No spontaneous uterine bleeding by age 16 yr or within 5 yr of breast
development, which should occur by age 13.
® Secondary amenorrhea:
_ Absence of uterine bleeding for 3 mo in a woman with prior regular menses
or for 9 mo in a woman with prior oligomenorrhea
_ More common than primary amenorrhea
_ Pregnancy is the most common cause.

ETIOLOGY
® Primary:
_ Gonadal failure
_ Hypothalamic-pituitary disorder
_ Chromosomal abnormalities
_ Imperforate hymen
_ Turner syndrome
® Secondary:
_ Pregnancy, breast-feeding, or postpartum
_ Asherman syndrome (intrauterine adhesions)
_ Dysfunction of the hypothalamic-pituitary-ovarian axis
_ Polycystic ovarian syndrome (PCOS)
_ Endocrinopathies
_ Obesity, starvation, anorexia nervosa, or intense exercise
— Drugs:
O Oral contraceptives
Antipsychotics
Antidepressants
Calcium channel blockers
Chemotherapeutic agents
Digitalis
© Marijuana
_ Autoimmune disorders
_ Ovarian failure
_ Menopause

0O O O O O



@ DIAGNOSIS

SIGNS AND SYMPTOMS

History
® Menarche and menstrual history
Sexual activity
Exercise, weight loss
Chronic illness
Medications
Previous CNS radiation or chemotherapy
Family history
Infertility

Physical-Exam
® [ow estrogen:
_ Atrophic vaginal mucosa
_ Mood swings, irritability
® High androgen:
_ Truncal obesity
_ Hirsutism
_ Acne
_ Male-pattern baldness
® Thyroid exam
® Pelvic/genital exam
® Tanner staging

ESSENTIAL WORKUP
Pregnancy test

DIAGNOSIS TESTS & NTERPRETATION

Lab
® [f pregnancy test is negative, no further testing is needed emergently.
® May send TSH, prolactin, LH, FSH for follow-up by gynecology or primary care
physician

Imaging
None needed emergently unless concern for ectopic pregnancy or other emergency as
directed by patient’s presentation

Diagnostic Procedures/Surgery



None needed emergently

DIFFERENTIAL DIAGNOSIS
Pregnancy

9 TREATMENT

PRE HOSPITAL
If amenorrhea is the result of pregnancy, stabilize patient as appropriate for pregnancy.

ED TREATMENT/PROCEDURES
Reassurance and referral for follow-up

MEDICATION
Defer for gynecology evaluation.

@ FOLLOW-UP

DISPOSITION

Admission Criteria
No need for admission unless concern for ectopic pregnancy

Discharge Criteria
Discharge with appropriate referral.

Issues for Referral
Referral to gynecology

FOLLOW-UP RECOMMENDATIONS
Gynecology follow-up is recommended.

PEARLS AND PITFALLS
® Pregnancy is the most relevant etiology of amenorrhea in the emergency
department.
_ Urine pregnancy test (UPT) may give false negative with low urine specific
gravity.
_ UPT sensitivity for B-HCG level may vary depending on type/manufacturer.
High concern for amenorrhea due to pregnancy, specifically an ectopic,
may warrant a qualitative serum pregnancy test
® Anorexia nervosa is an important consideration in patients with amenorrhea,



particularly in adolescents.

ADDITIONAL READING

® Heiman DL. Amenorrhea. Prim Care Clin Office Pract. 2009;36:1-17.

® Lentz G, Lobo R, Gershenson D, et al. Comprehensive Gynecology, 6th ed.
Philadelphia, PA: Mosby; 2012.

® Rosenberg HK. Sonography of the pelvis in patients with primary amenorrhea.
Endocrinol Metab Clin N Am. 2009;38:739-760.

® Santoro N. Update in hyper- and hypogonadotropic amenorrhea. J Clin Endocrinol
Metab. 2011;96:3281-3288.

ﬁ CODES

ICD9
® 256.8 Other ovarian dysfunction
® 626.0 Absence of menstruation

ICD10

® NO91.0 Primary amenorrhea
® NO91.1 Secondary amenorrhea
® N91.2 Amenorrhea, unspecified



AMPHETAMINE POISONING
James W. Rhee

@ BASICS

DESCRIPTION
® Increased release of norepinephrine, dopamine, and serotonin
® Decreased catecholamine reuptake
® Direct effect on a- and B-adrenergic receptors

ETIOLOGY
® Prescription drugs:

_ Amphetamine (Benzedrine)

_ Dextroamphetamine (Dexedrine)

_ Diethylpropion (Tenuate)

_ Fenfluramine (Pondimin)

_ Methamphetamine

_ Methylphenidate (Ritalin)

_ Phenmetrazine (Preludin)

_ Phentermine

® “Designer drugs”:

_ Variants of illegal parent drugs

_ Often synthesized in underground labs

_ “Crystal,” “Ice”:
O (Crystalline methamphetamine hydrochloride
o Smoked, insufflated, or injected
O Rapid onset; duration several hours

_ “Crank”

_ “Ecstasy” (3,4-methylenedioxymethamphetamine, MDMA, XTC, E):
O Often used at dances and “rave” parties
O Dehydration can lead to hyperthermia, hyponatremia, fatality

_ MDA (3,4,-methylenedioxyamphetamine)

_ Methcathinone (“cat,” “Jeff,” “mulka”):
O Derivative of cathinone, found in the evergreen tree Catha edulis
O Frequently synthesized in home labs
O Does not show up on urine toxicology screens

_ Mephedrone
© May be contained in “bath salts”

@ DIAGNOSIS



SIGNS AND SYMPTOMS
® CNS:
_ Agitation
_ Delirium
_ Hyperactivity
_ Tremors
_ Dizziness
_ Mydriasis
_ Headache
_ Choreoathetoid movements
_ Hyperreflexia
_ Cerebrovascular accident
_ Seizures and status epilepticus
_ Coma
® Psychiatric:
_ Euphoria
_ Increased aggressiveness
_ Anxiety
_ Hallucinations (visual, tactile)
_ Compulsive repetitive actions
® Cardiovascular:
_ Palpitations
_ Hypertensive crisis
_ Tachycardia or (reflex) bradycardia
_ Dysrhythmias (usually tachydysrhythmias)
_ Cardiovascular collapse
® Other:
_ Rhabdomyolysis
_ Myoglobinuria
_ Acute renal failure
_ Anorexia
_ Diaphoresis
_ Disseminated intravascular coagulation (DIC)

History
® Determine the type, amount, timing, and route of amphetamine exposure
® Assess for possible coingestions
® Evaluate for symptoms of end organ injury:
_ Chest pain
_ Shortness of breath
_ Headache, confusion, and vomiting



Physical-Exam
® Common findings include:
_ Agitation
_ Tachycardia
_ Diaphoresis
_ Mydriasis
® Severe intoxication characterized by:
_ Tachycardia
~ HTN
_ Hyperthermia
_ Agitated delirium
_ Seizures
_ Diaphoresis
® Hypotension and respiratory distress may precede cardiovascular collapse
® Evaluate for associated conditions:
_ Cellulitis and soft tissue infections
_ Diastolic cardiac murmurs or unequal pulses
_ Examine carefully for trauma
_ Pneumothorax from inhalation injury
_ Focal neurological deficits

ESSENTIAL WORKUP
® YVital signs:
_ Temperature >40°C:
O Core temperature recording essential
O Peripheral temperature may be cool
O Indication for urgent cooling
© Ominous prognostic sign
_ BP:
O Severe hypertension can lead to cardiac and neurologic abnormalities.
O Late in course, hypotension may supervene due to catecholamine
depletion
® ECG:
_ Signs of cardiac ischemia
_ Ventricular tachydysrhythmias
_ Reflex bradycardia

DIAGNOSIS TESTS & NTERPRETATION

Lab
® Urinalysis:
_ Blood
_ Myoglobin



® Electrolytes, BUN/creatinine, glucose:
_ Hypoglycemia may contribute to altered mental status.
_ Acidosis may accompany severe toxicity.
_ Rhabdomyolysis may cause renal failure.
_ Hyperkalemia—Ilife-threatening consequence of acute renal failure
® Coagulation profile to monitor for potential DIC:
_ INR, PT, PTT, platelets
® Creatine phosphokinase (CPK):
_ Markedly elevated in rhabdomyolysis
® Urine toxicology screen:
_ For other toxins with similar effects (e.g., cocaine)
_ Some amphetamine-like substances (e.g., methcathinone) may not be
detected.
® Aspirin and acetaminophen levels if suicide attempt is a possibility
® Arterial blood gas (ABG)
Imaging
® (Chest radiograph:
_ Adult respiratory distress syndrome
_ Noncardiogenic pulmonary edema
® Head CT for:

_ Significant headache

_ Altered mental status

_ Focal neurologic signs

_ For subarachnoid hemorrhage, intracerebral bleed

Diagnostic Procedures/Surgery
Lumbar puncture for:

Suspected meningitis (headache, altered mental status, hyperpyrexia)
Suspected subarachnoid hemorrhage and CT normal

DIFFERENTIAL DIAGNOSIS

Sepsis
Thyroid storm
Serotonin syndrome
Neuroleptic malignant syndrome
Pheochromocytoma
Subarachnoid hemorrhage
Drugs that cause delirium:
_ Anticholinergics:
O Belladonna alkaloids
O Antihistamines
_ Tricyclic antidepressants



_ Cocaine
_ Ethanol withdrawal
_ Sedative/hypnotic withdrawal
_ Hallucinogens
_ Phencyclidine
® Drugs that cause HTN and tachycardia:
_ Sympathomimetics
_ Anticholinergics
_ Ethanol withdrawal
_ Phencyclidine
_ Caffeine
_ Phenylpropanolamine
_ Ephedrine
_ Monoamine oxidase inhibitors
_ Theophylline
_ Nicotine
® Drugs that cause seizures:
_ Carbon monoxide
_ Carbamazepine
_ Cyanide
_ Cocaine
_ Cholinergics (organophosphate insecticides)
_ Camphor
_ Chlorinated hydrocarbons
_ Ethanol withdrawal
_ Sedative/hypnotic withdrawal
_ Isoniazid
_ Theophylline
_ Hypoglycemics
_ Lead
_ Lithium
_ Local anesthetics
_ Anticholinergics
_ Phencyclidine
_ Phenothiazines
_ Phenytoin
_ Propoxyphene
_ Salicylates
_ Strychnine

ﬁ TREATMENT



PRE HOSPITAL
® Patient may be uncooperative or violent.
® Secure IV access.
® Protect from self-induced trauma.

INITIAL STABILIZATION/THERAPY
® ABCs
® Establish IV 0.9% NS access.
® Cardiac monitor
® Naloxone, dextrose (or Accu-Chek), and thiamine if altered mental status

ED TREATMENT/PROCEDURES
® Decontamination:
_ Administration of activated charcoal
_ Whole-bowel irrigation with polyethylene glycol solution for body packers
® Hypertensive crisis:
_ Initially administer benzodiazepines if agitated.
_ a-blocker (phentolamine) as second-line agent
_ Nitroprusside for severe, unresponsive hypertension
_ Avoid -blockers, which may exacerbate hypertension.
® Agitation, acute psychosis:
_ Administer benzodiazepines.
® Hyperthermia:
_ Benzodiazepines if agitated
_ Active cooling if temperature >40°C:
O Tepid water mist
o Evaporate with fan.
_ Paralysis:
O Indicated if muscle rigidity and hyperactivity contributing to
persistent hyperthermia
O Nondepolarizing agent (e.g., vecuronium)
O Avoid succinylcholine.
O Intubation; mechanical ventilation
_ Apply cooling blankets.
® Rhabdomyolysis:
_ Administer benzodiazepines.
_ Hydrate with 0.9% NS.
_ Maintain urine output at 1-2 mL/min.
_ Hemodialysis (if acute renal failure and hyperkalemia occur)
® Seizures:
_ Maintain airway.
_ Administer benzodiazepines.
_ Phenobarbital if unresponsive to benzodiazepines



_ Phenytoin contraindicated
® Hypotension:
_ May be late finding due to catecholamine depletion
_ Initially bolus with isotonic crystalloid solution
_ If no response, administer norepinephrine.
_ Dopamine may not be effective

MEDICATION
Activated charcoal: 1-2 g/kg up to 100 g PO
Dextrose: DggW 1 amp: 50 mL or 25 g (peds: D,sW 2—-4 mL/kg) IV

Diazepam (benzodiazepine): 5-10 mg (peds: 0.2-0.5 mg/kg) IV

Lorazepam (benzodiazepine): 2-6 mg (peds: 0.03-0.05 mg/kg) IV
Nitroprusside: 1-8 pyg/kg/min IV (titrated to BP)

Phenobarbital: 15-20 mg/kg at 25-50 mg/min until cessation of seizure activity
Phentolamine: 1-5 mg IV over 5 min (titrated to BP)

Vecuronium: 0.1 mg/kg IVP

@ FOLLOW-UP

DISPOSITION

Admission Criteria
® Hyperthermia
Persistent altered mental status
Hypertensive crisis
Seizures
Rhabdomyolysis
Persistent tachycardia

Discharge Criteria
® Asymptomatic after 6 hr observation
® Absence of the above admission criteria

FOLLOW-UP RECOMMENDATIONS
Patients may need referral for chemical dependency rehab and detoxification.

PEARLS AND PITFALLS
® Admit patients with severe or persistent symptoms.
® Monitor core temperature:
_ Hyperthermia >40°C may be life threatening.
_ Treat with aggressive sedation and active cooling.



_ Recognize rhabdomyolysis and hyperkalemia.
_ Avoid physical restraints in agitated patients if possible.
® Consider associated emergency conditions:
_ Patients with chest pain should be evaluated for acute coronary syndromes
and treated accordingly.
_ Consider infection in altered patients with fever and history of IV drug use.
_ Methamphetamine abuse frequently associated with traumatic injury
® Benzodiazepines are 1st-line therapy in symptomatic methamphetamine
intoxication

ADDITIONAL READING

® Callaway CW, Clark RF. Hyperthermia in psychostimulant overdose. Ann Emerg
Med. 1994;24:68-75.

® Carvalho M, Carmo H, Costa VM, et al. Toxicity of amphetamines: an update. Arch
Toxicol. 2012;86:1167-1231.

® Gray SD, Fatovich DM, McCoubrie DL, et al. Amphetamine-related presentations to
and inner-city tertiary emergency department: A prospective evaluation. Med J
Aust. 2007;186:336.

® Prosser JM, Nelson LS. The toxicology of bath salts: a review of synthetic
cathinones. J Med Toxicol. 2012;8:33--42.

® Turnipseed SD, Richards JR, Kirk JD, et al. Frequency of acute coronary syndrome
in patients presenting to the emergency department with chest pain after
methamphetamine use. J Emerg Med. 2003;24(4):369-373.

E See Also (Topic, Algorithm, Electronic Media Element)
® Sympathomimetic Poisoning
® Tricyclic Antidepressant Poisoning

ﬁ CODES

ICD9
® 969.72 Poisoning by amphetamines
® 969.73 Poisoning by methylphenidate
® 969.79 Poisoning by other psychostimulants

ICD10

® T43.601A Poisoning by unsp psychostim, accidental, init
® T43.621A Poisoning by amphetamines, accidental (unintentional), init
® T43.631A Poisoning by methylphenidate, accidental, init



AMPUTATION TRAUMATIC/REPLANTATION
Charlotte A. Sadler

@ BASICS

DESCRIPTION
® Partial amputations have tissue connecting the distal and proximal parts and are
treated by revascularization.
® Complete amputations have no connecting tissue and may be treated by
replantation.
® Both of the above are treated the same from an emergency standpoint.

ETIOLOGY

Traumatic amputations may result from machinery, powered hand tools, household
appliances, lawnmowers, getting caught between objects, motor vehicle collisions, crush
injuries, blast injuries, gunshot wounds, knives, degloving injuries to digits (ring
avulsions), and animal bites.

@ DIAGNOSIS

SIGNS AND SYMPTOMS

History
® Exact time of injury is critical, as ischemia time predicts success for replantation:
_ Irreversible muscle necrosis begins at 6 hr of ischemia.
_ The temperature and amount of muscle present in the tissue predicts the
tolerable ischemia time.
_ Amputated digits have little muscle and can tolerate more ischemia time:
O Warm ischemia time of 8-12 hr
O Cool ischemia time of as much as 24 hr
_ Amputated limbs have more muscle mass and can tolerate less ischemia
time:
O Warm ischemia time of 4-6 hr
O Cold ischemia time of 10-12 hr
® Mechanism of injury:
_ Clean-cut or “guillotine” amputations have better prognosis for replantation
than crush or avulsion injuries.
® Comorbid illnesses that hinder successful replantation:
_ Diabetes, peripheral vascular disease, rheumatologic disease, smoking
® Handedness
® Social history, including occupation and major hobbies



Physical-Exam

® Assessment and documentation of injured extremity is crucial.

® Signs of neurologic compromise:
_ Loss of sensation and 2-point discrimination
_ Loss of active range of motion

® Signs of vascular compromise in partial amputations:
_ Distal part dusky or cyanotic
_ Delayed capillary refill (>2 sec)
_ Diminished or absent pulses (Doppler or palpation)
_ Ribbon sign (twisting of the artery in the amputated digit or limb)
_ Use Allen test in hand injuries.
_ Pulse oximetry may be helpful.

® Soft tissue: Assess skin, muscle, tendon, and nail bed integrity.

® [dentify exposed bone and fractures (gross deformity, tenderness, crepitus).

ESSENTIAL WORKUP
ED workup includes obtaining an accurate history and physical exam, stabilizing the
patient and injured part, and consultation or transfer if replantation is an option.

DIAGNOSIS TESTS & NTERPRETATION

Lab
Preoperative lab studies, cultures from wounded area

Imaging
Radiographs of both amputated part and stump are important, but should not delay
transport.

Diagnostic Procedures/Surgery
Determined by surgical consultant for replantation

DIFFERENTIAL DIAGNOSIS
® [nvolves neurologic, vascular, and soft tissue integrity and potential for
replantation/revascularization
® Do not miss other major injuries with concurrent trauma.

g TREATMENT

PRE HOSPITAL
® Collect all amputated body parts, including pieces of bone, tissue, and skin.
® See “Initial Stabilization” for care of amputated parts during transport.
® Transport patient and body parts to the nearest microvascular replantation center



unless other major injuries require transport to the nearest trauma center:
_ Air transport from remote locations should be considered if ischemia time is
of concern.

INITIAL STABILIZATION/THERAPY
® Consult surgical specialist as early as possible.
® Establish IV access.
® Limit blood loss:
_ Elevate injured limb.
_ Direct pressure using bulky pressure dressing or pressure points if
ineffective.
_ Use tourniquet if above methods fail to give desired hemostasis (BP cuff 30
mm Hg > systolic BP [SBP]).
_ Partial amputations bleed more because of lack of both retraction and
spasm of blood vessels.
® Avoid further damage to injured part:
_ Avoid vascular clamps, cautery, vessel ligation, or debridement.
_ Avoid repeated exams of the stump or amputated part.
® Care of amputated part (complete and partial):
_ Remove gross contamination/foreign material.
_ Gently irrigate with saline (avoid antiseptics).
_ Wrap in gauze moistened with saline.
_ Place in clean, dry plastic bag or specimen cup.
_ Place sealed bag/cup in ice water (half water, half ice) or refrigerate at 4°C.
_ Never place directly onto ice or into ice water.
_ Avoid dry ice to prevent freezing.
® (Care of the stump:
_ Irrigate with saline and cover with saline dampened gauze.
_ Splint if necessary; keep partial amputations as near anatomic position as
possible.
_ Keep any fragments of tissue (even if seemingly insignificant) because they
may be used for skin, bone, or nerve grafting
_ If limb amputation, may cannulate proximal artery with 18G cannula and
irrigate with tissue preservation formula, but this should be at the discretion
of the surgeon
® Maintain normal blood volume with IV fluids or blood products if necessary.

ED TREATMENT/PROCEDURES

Tetanus prophylaxis

Adequate IV analgesia

Patient NPO

Prophylactic antibiotics if devitalized tissue, exposed bone, or contamination:
_ Cover Streptococcus, Staphylococcus aureus, and Clostridium perfringens



® All patients are candidates for surgical repair until a specialist deems otherwise.
® Limit ischemia time of the amputated part (i.e., early transfer if necessary).
® Patient considerations in decision to replant:
_ Age
_ Occupation/handedness
_ Degree of motivation
_ General physical condition and underlying diseases, particularly diabetes
mellitus, peripheral vascular disease
® Indications for replantation (no absolute indications):
_ Thumb, any level (supplies 40% of hand function)
_ Multiple digits
_ Hand amputations through the palm and distal wrist
_ Individual digit distal to flexor digitorum superficialis tendon insertion and
proximal to distal interphalangeal joint (DIP)
_ Some single-digit ring avulsion injuries
_ Arm proximal to midforearm (if sharp or moderately avulsed)
_ Virtually all pediatric amputations (younger patients have lower success
rates but better functional outcomes)
® Contraindications to replantation:
_ Severely crushed or mangled parts
_ Injuries at multiple levels
_ Psychotic patients who willfully self-amputated the part
_ Single-digit amputations proximal to the flexor digitorum superficialis
muscle insertion
_ Amputated parts with tendons avulsed from musculotendinous junctions
_ Lower extremities rarely attempted and usually in children
_ Unstable patients secondary to other serious injuries or diseases
_ Older patients or those with contraindications to general anesthesia
_ Inappropriately prolonged ischemia time
® Fingertip amputations: Most common type of upper extremity amputation:
_ Distal to DIP joint
_ Primary goals of treatment:
O Maintenance of length
O Good soft-tissue coverage
O Painless fingertip with durable and sensate skin
O Nail preservation
_ Better dorsal prognosis than ventral
_ No exposed phalanx:
O Irrigate with saline, apply petrolatum-soaked gauze and allow to heal

by secondary intention (best result in wounds <1 cm?).
_ Small amount of exposed phalanx:
o Shorten bone with rongeur below level of the tissue and close by



primary intention or allow to heal by secondary intention.
O Any bone left exposed requires additional operative procedures and
consultation.
O Replantation is an option for cosmetic reasons or for occupational
consideration (e.g., musicians).
_ Considered open fractures if phalanx exposed, thus antibiotics are indicated.
_ Preserve nail bed and nail to optimize function and cosmesis.
_ Treat subungual hematomas.
_ Splint to prevent trauma to healing fingertip.
_ Consultation required if significant loss of bone or soft tissue for possible
graft or flap
® Nonlimb amputations (penis, ear, nose): Amputated parts should be cared for
similarly as above and emergently referred to a specialist for replantation:
_ Penile amputations: Most often secondary to self-mutilation and psychiatric
illness
_ Successful replantation unlikely beyond 24 hr of cold ischemia or 6 hr of
warm ischemia
_ Ear amputations: Should be considered for replantation by appropriate
specialist
_ Nose amputations: Replantation has been successfully performed with
variable results.

Pediatric Considerations
® All pediatric amputations considered for replantation
® Fingertip amputations often left to heal by secondary intention:
_ Spontaneous regeneration of fingertip occurs in children even with volar
fingertip amputations.
_ Pediatric fingertip amputations distal to the lunula of the fingernail can be
successfully replanted (unlike adults).

Geriatric Considerations
Advanced age not an absolute contraindication to replantation; however, underlying
medical problems often make older patients poor surgical candidates.

MEDICATION
® First Line: Cefazolin: 0.5-1.5 g IV or IM gq6—q8h (peds: 25-100 mg/kg/d divided
q8h, max. 6 g/d)
® Second Line: Vancomycin 15-20 mg/kg IV q12h
® [f concerned about clostridia, consider using Piperacilin/Tazobactam 80 mg/kg IV
q8h

@ FOLLOW-UP



DISPOSITION

Admission Criteria
Hospitalization is required for all patients undergoing replantation or revascularization.

Discharge Criteria
® Mild fingertip amputations or mild degloving injuries with adequate repair and
stable vasculature
® (Close surgical or orthopedic follow-up is required.

Issues for Referral
® Know exact mechanism and time of injury
® Refer as early as possible
® Transfer imaging and amputated parts with patient, stored in appropriate medium

FOLLOW-UP RECOMMENDATIONS
Patients discharged but with significant skin loss should be considered for skin grafting
and have close surgical follow-up.

PEARLS AND PITFALLS
® Every effort should be made to minimize ischemia time
® Expeditious consultation or transfer to appropriate surgeon and team is
paramount.
® Avoid any direct contact of the amputated part with ice
® Perform thorough ATLS survey to avoid missing other less obvious, but potentially
life threatening, injuries

ADDITIONAL READING

® Davis S, Chung KC. Replantation of finger avulsion injuries: a systematic review of
survival and functional outcomes. J Hand Surg. 2011;36(4):686-694.

® Lloyd MS, Teo TC, Pickford MA, et al. Preoperative management of the amputated
limb. Emerg Med J. 2005;22(7):478-480.

® Lyn ET, Mailhot T. Hand, Runyon M. The Genitourinary System; Mckay M,
Mayersak R, Facial Trauma. In: Marx J, Hockberger RS, Walls RM, et al., eds.
Rosen’s Emergency Medicine: Concepts and Clinical Practice, 7th ed. Philadelphia, PA:
Mosby/Elsevier; 2010.

® Maricevich M, Carlsen B, Mardini S, et al. Upper extremity and digital
replantation. Hand. 2011;6:356-363.

® Sebastin SJ, Chung KC. A systematic review of the outcomes of replantation of
distal digital amputation. Plast Reconstr Surg. 2011;128(3):723-737.



@ CODES

ICD9
® 885.0 Traumatic amputation of thumb (complete)(partial), without mention of
complication
® 886.0 Traumatic amputation of other finger(s) (complete) (partial), without
mention of complication
® 887.4 Traumatic amputation of arm and hand (complete) (partial), unilateral,
level not specified, without mention of complication

ICD10

® S68.019A Complete traumatic metacarpo-phalangeal amputation of unspecified
thumb, initial encounter

® S68.119A Complete traumatic metacarpo-phalangeal amputation of unspecified
finger, initial encounter

® S68.129A Partial traumatic metacarpophalangeal amputation of unspecified
finger, initial encounter



AMYOTROPHIC LATERAL SCLEROSIS
Richard S. Krause

)
@ BASICS
DESCRIPTION
® Progressive, incurable disease of adults
® Neurodegenerative disease of the motor system at all levels
® Some patients have associated dementia
® Manifestations:
_ Muscle weakness
_ Wasting
_ Fasciculations
_ Babinski sign
_ Hyperreflexia
® Variants with predominately upper or lower motor neuron manifestations also
occur
® May begin with bulbar symptoms of dysphagia and dysarthria
® Also known as “Lou Gehrig Disease” after the famous baseball player who was
affected
® Eventually leads to respiratory compromise secondary to weakness of diaphragm
and other muscles of respiration
® 80% of cases begin between ages 40 and 70 yr
® Death (usually from respiratory paralysis) typically occurs within 3-5 yr of the
diagnosis
® 50% die within 3 yr
® ~10% ALS patients live 10 yr or more
® Males > females
ETIOLOGY
® Etiology of amyotrophic lateral sclerosis (ALS) is unknown
® ~10% of affected patients have another affected family member
® (Cigarette smoking and heavy metal exposure may be risk factors
® There is a disease cluster in the western Pacific
® Pathologically, there is loss of both upper and lower motor neuron cells
® Predilection for the motor system and sparing of other neurons
@ DIAGNOSIS

SIGNS AND SYMPTOMS

Asymmetric limb weakness is the most common presentation of ALS (80%)



® May begin in either the arms (cervical onset) or the legs (lumbar onset):
_ Later all limbs are affected
® Bulbar ALS:
_ Usually presents with dysarthria or dysphagia
_ 2nd most common presentation
® Both lower motor neuron (weakness and wasting with fasciculation) and upper
motor neuron signs (Babinski sign with hyperreflexia) occur
® Respiratory muscles and the vocal cords are affected late
Muscle fasciculation is common, but may not be apparent to the patient
® Extraocular muscles, sphincters, cognition, and sensation are spared

History
® Most ED patients with ALS will present with an established diagnosis
® History should focus on clues regarding acute medical issues and functional decline
® When ALS is suspected due to a complaint of “weakness” consider that this occurs
with many illnesses including:
_ Pulmonary disease
_ Cardiac disease
_ Anemia
_ Endocrine disorders
_ Toxidromes
_ Diseases of muscles or joints
_ Spinal cord abnormalities
_ Depression
® Differentiate true weakness from: Shortness of breath, chest pain, joint pain,
fatigue, poor exercise tolerance, etc.
® True weakness often leads to complaints of inability to perform specific tasks:
_ Bulbar palsy:
O Facial weakness
O Weakness and fasciculation of tongue
O Dysarthria
_ Cervical onset ALS:
o Difficulty with washing hair, using comb
O Impaired pincer grip
_ Lumbar onset ALS:
O Frequent trips secondary to foot drop
o Difficulty walking up stairs

Physical-Exam
® A detailed and thorough neurological exam is the key to diagnosis but is not
typically performed in the ED
® Upper motor neuron disease causes slow uncoordinated movements and stiffness



® Lower motor neuron disease causes weakness accompanied by atrophy and muscle
cramps are common
® Common findings:
_ Brisk reflexes
_ Fasciculations
_ Muscle wasting
® Exam should focus on excluding or confirming other conditions

ESSENTIAL WORKUP
® Previously undiagnosed ALS:
_ Diagnosis of ALS is clinical and rarely made in the ED:
O Recognition of the possibility of this disease is sufficient and
mandates referral for workup
_ If ALS is suspected, forced vital capacity (FVC) should be performed
® Known ALS patient:
_ Patients with known disease and progressive symptoms:
O Evaluate potentially treatable complications with lab and imaging
studies
_ FVC is a sensitive indicator of respiratory muscle weakness:
O FVC <50% of predicted is considered a sign of advanced disease
o FVC <50% usually requires ventilatory support
o Start with noninvasive positive pressure ventilation when possible
0 Compare with the patient’s previous baseline
_ CXR may reveal aspiration or pneumonia or comorbid conditions such as
CHF
_ Pulse oximetry and blood gas analysis aid in the diagnosis of respiratory
failure
_ Electrolytes and other blood chemistry tests may reveal a treatable cause of
increasing weakness

DIAGNOSIS TESTS & NTERPRETATION

Lab

® [n cases of undifferentiated weakness, consider CPK measurement along with

blood chemistry:
_ Elevated CPK is associated with myopathy

® Electrolyte abnormalities such as hypokalemia, hypercalcemia, etc. may cause
generalized weakness but this is typically in association with other signs and
symptoms

® CBC, UA may be indicated to look for source of infection

Imaging
Cervical spine, other skeletal radiography, or head CT may be needed in case of falls



(common in ALS) or to rule out other conditions

Diagnostic Procedures/Surgery
® Check FVC
® Electromyography (EMG) may help confirm the diagnosis (not usually an ED test)

DIFFERENTIAL DIAGNOSIS

® (Cervical cord compression:
_ Similar symptoms but usually acute onset with pain and sensory changes
_ Spinal MRI or myelography for diagnosis

® Thyrotoxicosis may mimic ALS:
_ Usually marked systemic symptoms

® Heavy metal poisoning (lead, mercury, arsenic)

® Syphilis and Lyme disease

® Lymphoma may have an associated lower motor neuron syndrome, which mimics

ALS

® Bulbar ALS:
- Esophageal cancer
- Myasthenia gravis

ﬁ TREATMENT
® There is no specific therapy for ALS
® The drug riluzole, a glutamate release inhibitor, has been shown to extend survival
in ALS patients for an average of a few months
® Treatment issues in the ED revolve around symptomatic therapy and identification
and treatment of complications

PRE HOSPITAL
Controversies:
® Many patients will have advanced directives:
_ Unless immediate intervention is essential, intubation should be avoided
until directives have been ascertained
_ Noninvasive means of ventilatory support may be tried first

INITIAL STABILIZATION/THERAPY
® Respiratory insufficiency or failure:
_ Ascertain any advanced directives
_ Noninvasive ventilatory support
_ Intubation as indicated
® Weaning off the ventilator is very difficult:
_ Average survival after institution of ventilation is 19 mo



ED TREATMENT/PROCEDURES
® Sedation and pain control as indicated:
_ Joint pain may respond to NSAIDs
® [nsomnia from pressure pain (owing to immobility) may respond to
diphenhydramine or amitriptyline
_ Insomnia may also be treated with benzodiazepines
® Aspiration or drooling may be treated with amitriptyline, atropine, or
hyoscyamine (dries secretions)
® Muscle cramps may respond to baclofen or tizanidine
® Constipation is related to immobility and diet:
_ Treated with laxatives, stool softeners, and dietary changes

MEDICATION

Amitriptyline: 25-100 mg PO QHS

Atropine: 0.4 mg PO q4-6h

Baclofen: 10-25 mg PO TID

Diphenhydramine: 25-50 mg PO nightly at bedtime
Tizanidine 2-4 mg PO BID

@ FOLLOW-UP

DISPOSITION

Admission Criteria
® Need for respiratory support
® Dehydration
® Unable to be cared for at home owing to progression of illness
® Complications (e.g., infection) or other diagnosis that requires admission

Discharge Criteria
® Suspected ALS: Refer for outpatient evaluation if general condition permits and
other serious conditions requiring admission are ruled out
® Complication of known ALS: Discharge if outpatient treatment available and stable
respiratory status

FOLLOW-UP RECOMMENDATIONS
If considering diagnosis of ALS, prompt follow-up with a neurologist should be arranged

PEARLS AND PITFALLS
® ALS is a progressive neurodegenerative disease affecting all components of the
motor system
® Many patients with ALS have advanced directives—inquire prior to any aggressive



intervention
FVC <50% usually requires ventilatory support.

ADDITIONAL READING

EFNS Task Force on Diagnosis and Management of Amyotrophic Lateral Sclerosis,
Andersen PM, Abrahams S, et al. EFNS guidelines on the clinical management of
amyotrophic lateral sclerosis (MALS)-revised report of an EFNS task force. Eur J
Neurol. 2012;19:360-375.

Gregory SA. Evaluation and management of respiratory muscle dysfunction in
ALS. NeuroRehabilitation. 2007;22:435-443.

McGeer E, McGeer P. Pharmacologic approaches to the treatment of amyotrophic
lateral sclerosis. Biodrugs. 2005;19:31-37.

Mitchell JD, Borasio GD. Amyotrophic lateral sclerosis. Lancet. 2007;369:2031-
2041.

Servera E, Sancho J. Appropriate management of respiratory problems is of
utmost importance in the treatment of patients with amyotrophic lateral sclerosis.
Chest. 2005;127:1879-1882.

ﬁ CODES

ICD9

335.20 Amyotrophic lateral sclerosis

ICD10

G12.21 Amyotrophic lateral sclerosis



ANAL FISSURE
Julia H. Sone

@ BASICS

DESCRIPTION

® Hard stool passes and “cuts” anoderm

® Linear tear extends from dentate line to anoderm:
_ Posterior midline 95%
_ Anterior midline 5%
_ Externally: Forms skin tag or sentinel pile
_ Internally: Forms hypertrophied anal papilla
_ Chronic fissure may reveal fibers of internal sphincter with sentinel pile.

ETIOLOGY
® Stress or an overly tight anal sphincter leads to local ischemia of posterior
anoderm.
® Diarrhea or hard bowel movement tears anoderm.
Local trauma from anal intercourse or sexual abuse may be the cause.
® Lateral fissures indicate underlying causative systemic disease:
_ Crohn's disease
_ Anal cancer
_ Leukemia
_ Syphilis
_ Previous anal surgery

@ DIAGNOSIS

SIGNS AND SYMPTOMS
® Bright red blood per rectum usually on toilet paper
® Sharp, cutting, throbbing or burning pain with bowel movement:
_ May last for hours
® Constipation; unable to pass stool owing to pain:
_ Hard, nondeformable stools

History
® Passage of hard stool or constipation
® Episode(s) of diarrhea
® Bright red blood on toilet paper

Physical-Exam



Anal exam:
® Gently retract buttocks and have patient bear down to visualize the fissure.
® Severe pain usually prevents a manual or digital exam:
_ Use lidocaine jelly or ELA-Max5, a topical lidocaine ointment, before
attempting digital rectal exam.
_ Need to exclude abscess or tumor

Pediatric Considerations
A clear test tube may be used as an anoscope to visualize the anal canal/fissure.

ESSENTIAL WORKUP
Careful rectal exam

DIAGNOSIS TESTS & NTERPRETATION

Lab
Hematocrit if severe bleeding by history

Imaging
CT pelvis:
® To exclude anal rectal abscess/tumor if palpable mass on rectal exam

DIFFERENTIAL DIAGNOSIS

® Crohn's disease
Chronic ulcerative colitis
Anorectal carcinoma
Perirectal abscess
Thrombosed hemorrhoid
Sexual abuse
TB
Syphilis
Lymphoma
Leukemia
Previous anal surgery

f@ TREATMENT

PRE HOSPITAL
Establish IV access for patients with significant rectal bleeding.

INITIAL STABILIZATION/THERAPY
Administer pain medications for patients with significant pain.



ED TREATMENT/PROCEDURES
® [V/IM/PO pain medications:
_ NSAIDs
_ Acetaminophen
_ Muscle relaxants to relieve sphincter spasm:
O Cyclobenzaprine
© Diazepam
O Diltiazem 2% ointment
O Nifedipine ointment 0.3%
® Topical anesthetics:
_ ELA-Max5
_ Lidocaine jelly 2%
® Sitz baths (with warm water) to relieve sphincter spasm

Diet
® High-fiber diet instruction:
_ Fiber/bran: 20 g/d
_ Psyllium seeds (Metamucil or Konsyl): 1-2 tsp (peds: 0.25-1 tsp/d) PO q24h
® Encourage consumption of 10-12 oz glasses of water per day.

MEDICATION

Cyclobenzaprine (Flexeril): 10 mg (peds: Not indicated) PO TID

Diazepam (Valium): 5 mg (peds: 0.12-0.8 mg/kg/d) PO TID PRN for spasm

Diltiazem 2% ointment: Apply to fissure BID

Docusate sodium (Colace): 50-200 mg (peds: younger than 3 yr, 10-40 mg/d; 3-6

yr, 20-60 mg/d; 6-12 yr, 40-150 mg/d) PO q12h

® ELA-Max5 (5% lidocaine anorectal cream): Apply to perianal area q4h PRN pain
(pediatric dose: Not for those younger than 12 yr)

® [buprofen: 400-600 mg (peds: 40 mg/kg/d) PO gb6h

Nifedipine ointment 0.3%: Apply to fissure TID with Q-tip (peds: Not indicated)

® Nitroglycerin ointment 0.2%: Apply a small pea-sized dot to fissure BID—TID with
cotton swab. (peds: Not indicated)

@ FOLLOW-UP

DISPOSITION

Admission Criteria
Severe abdominal pain/distention due to fecal impaction

Discharge Criteria
® [nitial treatment is conservative therapy for acute anal fissures as an outpatient.



® Operative referral for chronic fissures

FOLLOW-UP RECOMMENDATIONS
Colorectal or GI follow-up for patients with symptomatic fissures

PEARLS AND PITFALLS
® Perform a careful physical exam of rectal area to delineate fissures and exclude
other pathology.
® Provide combination of pain relief and muscle relaxants for patients with
significant pain.
® Provide discharge medications/instructions to prevent constipation.

ADDITIONAL READING
® Herzig DO, Lu KC. Anal Fissure. Surg Clinf North Am. 2010;90(1):22-44.
® Nelson RL, Thomas K, Morgan J, et al. Non-surgical Therapy for Anal Fissure.
Cochrane Database Syst Rev. 2012;2:CD003431.
® Orsay C, Rakinic J. Practice parameters for the management of anal fissures
(revised). Dis Colon Rectum. 2004;47:2003-2007.
® Rakinic J. Anal fissure. Clin Colon Rectal Surg. 2007;20(2):133-138.

5@: See Also (Topic, Algorithm, Electronic Media Element)
® Hemorrhoid
® DPerirectal Abscess

@ CODES

ICD9
565.0 Anal fissure

ICD10

® K60.0 Acute anal fissure
® K60.1 Chronic anal fissure
® K60.2 Anal fissure, unspecified



ANAPHYLAXIS

Sean-Xavier Neath

@ BASICS

DESCRIPTION
® An acute, widely distributed form of shock that occurs within minutes of exposure
to antigen in a sensitized individual
® ~500-1,000 deaths are attributed annually in the US to anaphylaxis. There are
~10,000 ER visits per month for anaphylaxis in the US
® Involves release of bioactive molecules such as histamine, leukotrienes, and
prostaglandins from inflammatory cells:
_ Mediator release results in increased vascular permeability, vasodilation,
smooth-muscle contractions, and increased epithelial secretion.
_ Physiologically, this is manifested in a decrease in total peripheral
resistance, venous return, and cardiac output, as well as intravascular
volume depletion.

ETIOLOGY

® JgE mediated:
_ Antibiotics, particularly penicillin family
_ Venoms, especially bee and wasp
_ Latex
_ Vaccines
_ Foodstuffs (shellfish, soybeans, peanuts, tree nuts, wheat, milk, eggs,

nitrates/nitrites)

_ Monoclonal antibody therapeutics

® Non-IgE mediated:
_ Iodine contrast media
_ Opiates
_ Vancomycin

Pediatric Considerations
In children, foods are an important trigger for IgE-mediated anaphylaxis:
® Milk, egg, wheat, and soy (MEWS) are the most common food allergens.
® Peanut allergies are increasingly common and can be more potent; children can
develop anaphylaxis from residual peanut in a candy bar.

@ DIAGNOSIS

SIGNS AND SYMPTOMS



® Symptoms begin within seconds to minutes after contact with an offending
antigen.
® Anaphylactic reactions almost always involve the skin or mucous membranes.
>90% of patients have some combination of urticaria, erythema, pruritus, or
angioedema.
® Some patients may have an initial sensation of impending doom followed by more
clearly definable symptomatology:
_ Respiratory: From sneezing and nasal congestion to frank bronchospasm
and laryngeal edema
_ Cardiovascular: Hypotension, dysrhythmias, myocardial ischemia
_ Gastrointestinal: Nausea, vomiting, diarrhea
_ Ocular: Eye itching and tearing, conjunctival injection
_ Hematologic: Activation of intrinsic coagulation pathway sometimes leading
to disseminated intravascular coagulation, thrombocytopenia
_ Neurologic: Seizures

History
® Anaphylaxis is a clinical diagnosis.
® A brief history should include previous history of allergy or anaphylaxis, as well as
exposure to potential new triggers.

Physical-Exam
® Usually will include alterations in a combination of any 2 or more of the following
systems: Cutaneous, respiratory, gastrointestinal, or cardiovascular system
® Hypotension or airway compromise is not always present at onset.

ESSENTIAL WORKUP
® Diagnosis is made based on clinical symptoms.
® [t is important not to underestimate the potential severity of an allergic reaction
in its early stages.
® ECG should be done in patients with previous cardiac history or ischemic
symptoms; consider routinely in the elderly.

DIAGNOSIS TESTS & NTERPRETATION

Lab

The diagnosis of anaphylaxis is made on clinical grounds; laboratory tests are usually
not useful in aiding diagnosis in the acute setting. Tryptase levels remain elevated after
an attack and can be useful for later confirmation of a suspected anaphylactic episode.

Imaging
Hyperinflation can be seen on CXR.



DIFFERENTIAL DIAGNOSIS
® Pulmonary embolism
Acute MI
Airway obstruction
Asthma
Tension pneumothorax
NSAID reaction
Vasovagal collapse
Hereditary angioedema
Serum sickness
Systemic mastocytosis
Foreign body aspiration
Hypoglycemia
Pheochromocytoma
Carcinoid syndrome

ﬁ TREATMENT

PRE HOSPITAL
® [V access, O,, cardiac and pulse oximetry monitoring

® Early intubation based on the initial progression of disease and response to
treatment:
_ Laryngeal edema and spasm can progress rapidly.
_ Laryngeal edema can be managed with racemic epinephrine prior to
intubation.
® IM epinephrine can be administered en route even prior to establishment of an IV.

ALERT
Note that current guidelines advocate the use of IM over SC epinephrine

INITIAL STABILIZATION/THERAPY
® ABCs
® Assure adequate ventilation
® Airway management:
_ Orotracheal intubation is the airway technique of choice.
_ If laryngeal edema, spasm, or soft tissue swelling present; consider using
advanced airway adjuncts when available.
_ Consider blind nasotracheal intubation if soft tissue swelling prohibits an
oral approach and there is absence of stridor.
_ Transtracheal jet insufflation or cricothyrotomy may be necessary to control
the airway.
® Epinephrine IM/IV or endotracheal administration:



_ Direct injection into the venous plexus at the base of the tongue is an
option.
® Volume resuscitation with crystalloids or colloids

ED TREATMENT/PROCEDURES
® Continuous cardiac and vital sign monitoring until stable
® Persistent bronchospasm can be treated with [3,-agonist bronchodilators.

® Hypotension should be treated with volume repletion. Vasopressors can provide
additional support.
® Antihistamines (both H; and H, blockers) have been shown to be helpful in

preventing histamine interactions with target tissues.
® Corticosteroids help prevent the progression or recurrence of anaphylaxis.
® Glucagon is particularly useful in epinephrine-resistant anaphylaxis from -
adrenergic blocking agents.

MEDICATION

ALERT

A patient’s concomitant use of a 3-blocker may antagonize the effects of epinephrine.
For these patients consider glucagon as it increases intracellular cyclic adenosine
monophosphate levels by a mechanism that does not depend upon p-receptors.

First Line

® Diphenhydramine: Adults—50 mg IV; (peds: 1-2 mg/kg, not to t exceed 50

mg/dose) slow IVP

® Epinephrine: 0.3-0.5 mg; use 1:1,000 dilution for IM route and 1:10,000 for IV
route (peds: epinephrine 0.01 mg/kg SC/IV)
Hydrocortisone: Adults—500 mg IV (peds: 4-8 mg/kg/dose IV) OR
Methylprednisolone: Adult—125 mg IV (peds: 1-2 mg/kg IV) OR
Prednisone: Adult—60 mg PO (peds: 1 mg/kg PO)
Albuterol: 0.5 mL of 0.5% solution in 2.5 mL of isotonic saline by nebulizer

Second Line
® Racemic epinephrine: 2.25% solution (0.5 mL placed in a nebulizer in 2.5 mL of
normal saline)
® Glucagon: Adults—1-2 mg IV/IM/SC
® Ranitidine: Adult—50 mg IV (peds: 1 mg/kg) or cimetidine 300 mg IV

@ FOLLOW-UP

DISPOSITION



Admission Criteria

® [ntubated patients or patients in respiratory distress should be admitted to an
intensive care unit setting.

® A monitored inpatient bed may be necessary for the patient who has not had
substantial response to initial therapy.

® Patients with significant generalized reactions and persistent symptoms should be
admitted for observation for 24 hr. Biphasic or late phase reactions are known to
occur.

Discharge Criteria
Patients with complete resolution of symptoms may be discharged after several hours of
ED observation.

Issues for Referral
® (Consultation with an allergist/immunologist is appropriate when desensitization
to an antibiotic is being considered for the treatment of an infectious process.
® When a patient at high risk for contrast reaction needs a contrast study,
consultation with the radiologist regarding pretreatment and choice of contrast
agent is appropriate.

FOLLOW-UP RECOMMENDATIONS

® Patients with allergic reactions should have a follow-up within 48 hr of discharge
to evaluate effectiveness of outpatient therapy.

® Refer patients who are treated and released from the ED after an episode of
anaphylaxis, angioedema, or urticaria to an allergist for follow-up skin testing and
consideration for desensitization.

® Patients should be advised to carry some type of treatment that can be self-
administered in the event of future reactions such as the prefilled syringe EpiPen.

® Patients with a known trigger should be counseled on strict avoidance of that
trigger.

PEARLS AND PITFALLS
® Failure to consider anaphylaxis early in presentation can lead to devastating
hemodynamic compromise and airway collapse.
® Epinephrine given early is the most important intervention.
® Patients with a history of anaphylaxis should be educated about trigger avoidance
and instructed in the correct use of epinephrine auto-injector pens.

ADDITIONAL READING
® Barach EM, Nowak RM, Lee TG, et al. Epinephrine for the treatment of
anaphylactic shock. JAMA. 1984;251:2118-2122.



® Lieberman P, Kemp SF, Oppenheimer J, et al. The diagnosis and management of
anaphylaxis: an updated practice parameter. J Allergy Clin Immunol.
2005;115(3):S483-S523.

® Simmons FER. Anaphylaxis: Recent advances in assessment and treatment. J
Allergy Clin Immunol. 2009;124:625-636.

® Tang MLK, Osborne N, Allen K. Epidemiology of Anaphylaxis. Curr Opin Allergy
Clin Immunol. 2009;9:351-356.

® Thomas M, Crawford I. Glucagon infusion in refractory anaphylactic shock in
patients on beta-blockers. Emerg Med J. 2005;22:272-273.

[ﬁﬂ See Also (Topic, Algorithm, Electronic Media Element)
® Angioedema
® Urticaria

% CODES

ICD9
® 989.5 Toxic effect of venom
® 995.0 Other anaphylactic reaction
® 995.60 Anaphylactic reaction due to unspecified food

ICD10

® T63.91XA Toxic effect of contact w unsp venomous animal, acc, init
® T78.00XA Anaphylactic reaction due to unspecified food, init encntr
® T78.2XXA Anaphylactic shock, unspecified, initial encounter



ANEMIA
Stevan A. Vuckovic * Paul J. Allegretti

@ BASICS

DESCRIPTION
® Reduction below normal in the mass of RBCs
® Measured by 1 or more of the major RBC components:
_ Hemoglobin (Hgb): Concentration of the major oxygen-carrying component
in whole blood
_ Hematocrit (Hct): Percent volume of whole blood occupied by intact RBCs
_ RBC count: RBCs contained in a volume of whole blood
® Adult female: Hgb <12 g/dL or Het <37%
Adult male: Hgb <14 g/dL or Hct <42%
® Normal blood count values depend on age:
_ Birth: Hgb 16.5, Hct 51
_ 1 yr: Hgb 12, Hct 36
_ 6 yr: Hgb 12.5, Het 37
_ Adult male: Hgb 14, Hct 42
_ Adult female: Hgb 12, Hct 37
® Hgb/Hct depend on oxygen pressure:
_ Increased in neonates and people living above 4,000 ft
® Hgb, Hct, and RBC count are concentrations:
_ Dependent on RBC mass and plasma volume
_ Values decrease if RBC mass decreases or plasma volume increases.
® Anemia is an indication of an underlying disorder or deficiency.

ETIOLOGY
® Never a normal variant:
_ May be the first manifestation of a systemic disorder
_ Always seek a cause.
® Excessive blood loss (most common cause):
_ Trauma
_ GI bleed
_ Menstruation
® Hemolysis (increased RBC destruction, RBC lifespan <100 days):
_ Hypersplenism
_ Autoimmune hemolytic anemia
_ Mechanical trauma (prosthetic heart valves, vasculitis, thrombotic
thrombocytopenic purpura [TTP], hemolytic uremic syndrome [HUS], or
disseminated intravascular coagulation [DIC])



_ Toxins
_ Infections (malaria, babesiosis)
_ Membrane abnormalities
_ Intracellular RBC abnormalities (G6PD, sickle cell anemia, or thalassemia)
® Decreased RBC synthesis:
_ Classified by measurement of RBC size
_ Hypochromic/microcytic:
O Iron deficiency
O Thalassemia
O Sideroblastic
O Chronic disease
_ Normochromic/macrocytic:
O Hypothyroidism
Folate deficiency
Vitamin B, deficiency

Liver disease
Myelodysplasia
O Certain leukemias
- Normochromic/normocytic:
O Aplastic anemia
Chronic renal failure
Malignancy
Adrenal insufficiency
Hyperparathyroidism
Alcohol abuse
Acute blood loss

O O O O
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@ DIAGNOSIS

SIGNS AND SYMPTOMS
Depends on:
® Rapidity of onset:
_ Hypovolemia if acute
_ Asymptomatic if mild and chronic

History

® Underlying disease
Severity and type of anemia
Fatigue
Decreased exercise intolerance
Shortness of breath
Dyspnea on exertion



Chest pain/angina

Syncope

Blood in stool/tarry black stools

Irregular or heavy menses

Easy bruising or history of excessive bleeding

Physical-Exam
® (Cardiovascular:
_ Tachycardia, cardiomegaly, or murmurs
_ Postural hypotension
® Dermatologic:
_ Skin:
Cool
Pallor
Jaundice
Purpura
Telangiectasia
Petechiae
O Ecchymosis
_ Spoon-shaped nails (koilonychia)
® Neurologic:
_ Neuropathy
_ Altered mental status
Bone (especially sternal) or joint pain (sickle cell disease)
Hepatomegaly, splenomegaly
Lymphadenopathy
Findings reflect underlying disease

0 O O 0O 0 ©O

ESSENTIAL WORKUP

® CBC

® Vital signs/orthostatics

® Determine if:
_ Bleeding
_ Increased RBC destruction
_ Bone marrow suppression
_ Iron deficient

DIAGNOSIS TESTS & NTERPRETATION

Lab
® Type and crossmatch or type and screen
_ Depends on severity
® CBC



_ RBC indices:

© Mean corpuscular volume (MCV; normal: 80-100 ym?3)
O Mean corpuscular hemoglobin (MCH; normal: 27-34 pg/cell)
O Mean corpuscular hemoglobin concentration (MCHC; normal: 33—
36%)
_ Platelet count
O Thrombocytosis suggests:
® Iron deficiency
®m Myeloproliferative disorders
® Inflammation
® Infection
® Neoplasm
© Thrombocytopenia suggests:
® Bone marrow malignancy
® Hypersplenism
B Sepsis
® Vitamin B;, or folate deficiency

B Autoimmune disorders
Reticulocyte (retic) count:
_ Normal 0.5-1.5% (retics/1,000 RBCs)
_ Increased retic count: Increased erythropoietic response to continued blood
loss or hemolysis
_ Stable anemia with low retic count: Impaired RBC production
_ Active hemolysis or blood loss with low retic count: Concurrent disorder
_ Low retic count with pancytopenia: Aplastic anemia
_ Low retic count with normal WBC and platelets: Pure RBC aplasia
Reticulocyte index (RI): Retic count (%) X (patient Hct/normal Hct):
_ RI <2% implies inadequate RBC production.
_ RI >2% implies increased RBC production with excessive RBC destruction
or loss.
WBC with differential and peripheral smear:
_ Leukopenia with anemia suggests bone marrow suppression, hypersplenism,
or deficient vitamin By,/folate

Stool for occult blood
Electrolytes, BUN, creatinine, glucose:

_ Chronic renal failure
Urinalysis:

_ Hematuria

_ Hemoglobinuria in hemolytic anemia
Workup strategy:

_ Hypochromic/microcytic anemias:

O Iron



O Total iron-binding capacity
O Transferrin saturation
O Ferritin
_ Macrocytic anemias:
O Folate
O Vitamin B,

© LFT

O Thyroid function tests
- Hemolytic anemia:

O Rapid fall in Hgb
Reticulocytosis
Fragmented RBCs
Increased LDH
Increased indirect bilirubin
Decreased serum haptoglobin

O Coombs positive
® Special tests:
_ Peripheral smear:
O Helmet cells/schistocytes—microangiopathic hemolysis

Teardrop cells—myelofibrosis
Spherocytes—autoimmune hemolysis
Leukoerythroblastic pattern—bone marrow replacement
Bite cells—oxidative hemolysis
RBC parasites—malaria or babesiosis
Target cells—liver disease
Burr cells—uremia
Sideroblasts—alcoholism or myelodysplasia
Howell-Jolly bodies—asplenia
_ Hgb electrophoresis for sickle cell/thalassemia
_ Iron, iron-binding capacity, transferrin saturation, ferritin:
Iron deficiency
Iron—decreased
Iron-binding capacity—increased
Transferrin saturation—decreased

O Ferritin—decreased
_ Chronic disease:

O Iron—decreased

O Iron-binding capacity—decreased

O Transferrin saturation—decreased/normal

O Ferritin—normal/increased
- Thalassemia:

O Iron—normal

O O O O O
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O Iron-binding capacity—normal
O Ferritin—normal

_ Sideroblastic anemia:
O Iron—increased
O Iron-binding capacity—normal
O Ferritin—increased

Diagnostic Procedures/Surgery
Bone marrow biopsy evaluates:

® Aplastic anemia

® Myelodysplasia

® Bone marrow malignancy

® Myeloproliferative disorders

DIFFERENTIAL DIAGNOSIS
® Acquired versus inherited anemia
Anemia of chronic disease
Blood loss
CHF
Dilutional anemia
Hemolysis
Malignancy
Nutritional deficiency/malabsorption
Toxic bone marrow suppression

Pediatric Considerations
® Hemolytic anemia of the newborn:
® Rh antibody crosses placenta when Rh-negative mother has Rh-positive child.

Pregnancy Considerations
® Physiologic or dilutional anemia in 3rd-trimester pregnancy:
® 25% increase of RBC mass and 50% increase in plasma volume

Geriatric Considerations
® Values for Hgb/Hct in healthy elderly are generally lower than in younger adults.
® This lower “normal” must be a diagnosis of exclusion.

@ TREATMENT

PRE HOSPITAL
Ongoing blood loss requires close assessment and rapid transport:
® Control bleeding to include wound packing and use of tourniquets if needed.



® Two large-bore IVs

INITIAL STABILIZATION/THERAPY
® Airway, breathing, circulation (ABCs)
® Oxygen
® [V fluid resuscitation with 0.9% NS if ongoing loss/hypotension

ED TREATMENT/PROCEDURES
® Depends on severity of anemia and acuteness of onset
® Transfusion for hemorrhage with unstable vital signs not responding to crystalloid
resuscitation.
® Most anemias seen in ED are chronic and do not require immediate intervention.
® Therapy for specific anemia:
_ Iron deficiency:
© FeSO4: 300 mg PO TID

O Investigate underlying cause.
O Increased Hgb expected in 2-3 wk
_ Renal failure:
O Endogenous erythropoietin is diminished.
O Replace with recombinant erythropoietin
_ Autoimmune hemolytic anemia:
O Corticosteroids (prednisone 60 mg/day until response)
O Immunosuppressive agents
O Plasmapheresis
O Splenectomy if splenic sequestration
_ Drug-induced hemolytic anemia: Stop offending agent.
_ Anemia of chronic disease: Treat underlying disease.
_ Vitamin B,, deficiency:

O Vitamin By,: 1,000 pg IM daily for 1 wk, then weekly for 1 mo, then

monthly
0 Hematologic parameters normalize within 2 mo.
O Neurologic symptoms present >6 mo may be permanent.
_ Folate deficiency:
O Folic acid: 1 mg PO daily
_ Aplastic anemia
_ Antithymocyte globulin
_ Bone marrow transplantation:
o Sickle cell anemia
O Supportive care with oxygen, rehydration, analgesia
O Treat precipitating cause.
_ Leukemia:
O Bone marrow replacement



MEDICATION

Iron supplements
Erythropoietin for renal failure
Corticosteroids for autoimmune
Vitamin B,

Folic acid (Bo)

@ FOLLOW-UP

DISPOSITION

Admission Criteria
® Unstable vital signs

Ongoing blood loss
Symptomatic anemia—angina/dyspnea/syncope/neurologic symptoms
Need for transfusion
Need for aggressive evaluation
Severe anemia

_ Initial, unexplained Hgb <8 g/dL

_ Major difficulty in obtaining outpatient care for patients whose Hgb are

significantly low or when comorbidity is present

Discharge Criteria
Discharge vast majority of stable patients for outpatient workup.

FOLLOW-UP RECOMMENDATIONS
Newly diagnosed anemic patients need to be worked up:
® [f stable for discharge from the ED, provide follow-up options for workup

PEARLS AND PITFALLS
® Anemia is an indication of an underlying disorder or deficiency.
® Severe or life-threatening cases require immediate correction via blood transfusion.
® Most cases seen in the ED are chronic and do not require immediate intervention.

ADDITIONAL READING
® Bryan L, Zakai N. Why is my patient anemic? Hematol Oncol Clin N. 2012;26:205-
230.
® Bunn HF. Goldman: Goldman’s Cecil Medicine. 24th ed. Philadelphia, PA: Saunders,
an imprint of Elsevier Inc.; 2011.
® Hoffman R, Benz EJ Jr, Silberstein LE, et al. Hematology: Basic Principles and



Practice. 6th ed. Philadelphia, PA: Saunders, an imprint of Elsevier Inc.; 2012.
® Recht M. Thrombocytopenia and anemia in infants and children. Emerg Med Clin
North Am. 2009;27:505-523.

® Rizack T. Special hematologic issues in the pregnant patient. Hematol Oncol Clin N.
2012;26:409-432.

5?: See Also (Topic, Algorithm, Electronic Media Element)
® GI Bleeding
® Renal Failure
® Sickle Cell Disease

% CODES

ICD9
® 280.0 Iron deficiency anemia secondary to blood loss (chronic)
® 285.1 Acute posthemorrhagic anemia
® 285.9 Anemia, unspecified

ICD10
® D50.0 Iron deficiency anemia secondary to blood loss (chronic)

® D62 Acute posthemorrhagic anemia
® D64.9 Anemia, unspecified



ANGIOEDEMA

Sean-Xavier Neath

@ BASICS

DESCRIPTION
® Nonpruritic, well-demarcated, nonpitting edema of the dermis
® Due to the release of inflammatory mediators that cause dilation and increased
permeability of capillaries and venules:
_ Mast cell mediated
_ Kinin related from the generation of bradykinin and complement-derived
mediators
® Similar in pathologic basis to urticaria except that affected tissue lies deeper:
_ Urticaria affects superficial tissue and causes irritation to mast cells and
nerves in the epidermis leading to intense itching.
_ Angioedema occurs in deeper layers, which have fewer mast cells and
nerves, therefore causing less itching.
_ Angioedema can affect tissues other than the skin, for example, the gut.
_ Angioedema may be seen in a mixed picture along with urticaria
® Hereditary and acquired etiologies are due to deficiencies in the quantity and/or
function of C1-INH rather than classic hypersensitivity reactions
® Hereditary angioedema (HAE):
_ An autosomal dominant disorder caused by a deficiency of C1-INH
_ The prevalence of HAE is estimated to range from 1:10,000 to 1:150,000.
_ C1-INH has a regulatory role in the contact, fibrinolytic, and coagulation
pathways.
_ Deficiency results in unregulated activity of the vasoactive mediators
bradykinin, kallikrein, and plasmin.
_ More than 100 mutations of the C1-INH gene have been reported.
_ Type 1: Decreased expression of C1-INH
_ Type 2: Normal plasma levels of C1-INH but the protein is dysfunctional
_ Type 3: Mutation in coagulation factor XII resulting in increased kinin
production:
O Symptoms increased by estrogen-containing medications
_ Episodes occur in all 3 types when inflammation, trauma, or other factors
lead to depletion of C1-INH.
® Acquired angioedema:
_ Normal quantities and function of C1-INH
_ Type 1 is associated with lymphoproliferative diseases and caused by
consumption of the C1-INH protein by malignant cells.
_ Type 2 is autoimmune caused by circulating antibodies that inactivate C1-



INH.
® ACE inhibitor-induced angioedema:
_ Accounts for 2030% of all angioedema cases presenting to ER reported in
0.1-2.2% of patients taking ACE inhibitors
_ Usually occurs during the 1st mo of taking the medication, however the 1st
event may occur spontaneously after many years.

ETIOLOGY
® Kinin-related etiologies:
_ HAE
_ Acquired angioedema:
O Lymphoproliferative
O Autoimmune
_ ACE inhibitor induced
® Mast cell-mediated etiologies:
_ Food allergies:
O Additives
Nuts
Eggs/milk
Shellfish
Soy/wheat
_ Drug allergies:
Aspirin
NSAID
Antihypertensives
Narcotics
O Oral contraceptives
_ Insect stings
_ Physically induced:
O Cold/heat
O Exercise/trauma/vibrations
O Stress
o UV light
® Hypereosinophilic syndromes such as Gleich syndrome
® Thyroid autoimmune disease
® [diopathic recurrent AE

(@)
(@)
(@)
(@)
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@ DIAGNOSIS

SIGNS AND SYMPTOMS

History



® A family history or history of recurrent episodes can be useful in the diagnosis. Use

of culprit foodstuffs or medications, especially ACEIs should increase index of
suspicion

® Abdominal pain associated with nausea, vomiting, and diarrhea

Attacks of HAE are not associated with hives or itching

® Emotional stress or physical trauma can trigger attacks.

Physical-Exam
® The lesions of angioedema are large, swollen, and nonpitting wheals.
® The eyelids and lips are frequently involved.
® [nvolvement of the pharynx and larynx may cause airway obstruction.
® Lesions are often asymmetric and do not typically involve gravitationally
dependent areas

ESSENTIAL WORKUP
® Diagnosis is made of clinical grounds based on the presentation of large
nonpitting, nonpruritic wheals.
® A family history need not be present: 25% of HAE patients have a new mutation
and may not have a positive family history.

DIAGNOSIS TESTS & NTERPRETATION

Lab
® CBC with differential, ESR, ANA, rheumatoid factor, C4 and C3 levels.
® Skin biopsy if an urticarial lesion is accessible

Diagnostic Procedures/Surgery
Measurement of C1-INH levels (not routinely available in EDs):
® Patients affected with HAE type 1 have very low levels; carriers will have half-
normal levels.
® (C4 and C2 levels are low during attacks in both hereditary and acquired forms.

DIFFERENTIAL DIAGNOSIS
® Edema:
_ SVC syndrome
_ Right heart failure
_ Constrictive pericarditis
_ Renal failure
_ Nephrotic syndrome
® Allergic contact dermatitis
® Blepharochalasis
® Facial cellulitis
® Facial lymphedema



® Edema secondary to autoimmune disorders:
_ Dermatomyositis
_ Lupus
_ Polymyositis
_ Sjogren syndrome
® Hypothyroidism

Pediatric Considerations
Recurrent angioedema presenting around puberty should raise suspicion of HAE.

ﬁ TREATMENT

PRE HOSPITAL
® Establish IV access
® Early intubation may be necessary due to the rapid progression of laryngeal
swelling.
® Administration of H1 blocker when available
® Epinephrine to be considered for laryngeal edema especially if itching or other
signs of a mast cell etiology with histamine release is suspected.

INITIAL STABILIZATION/THERAPY
® Active airway management and supportive measures are the primary goals of
emergency treatment.
® Intubation may be necessary in severe cases:
_ Orotracheal intubation is the technique of choice but may be difficult
because of laryngeal edema, spasm, or soft-tissue swelling.
_ Consider advanced airway adjuncts such as the gum elastic bougie to assist
in securing endotracheal tube placement.
_ Blind nasotracheal intubation if soft tissue swelling prohibits an oral
approach
_ Transtracheal jet insufflation or cricothyrotomy may be necessary to control
the airway.
® Epinephrine, antihistamines, and steroids in obstructive airway swelling, although
patient response can be variable.

ED TREATMENT/PROCEDURES
® Acute angioedema with features of a type 1 hypersensitivity reaction:
_ Treat similarly to an allergic reaction with H1 and H2 blockers along with
corticosteroids.
_ Epinephrine should be used in refractory cases where the benefits outweigh
the risks.
_ For abdominal attacks consider the addition of parenteral pain relief,



antiemetics, and IV fluid replacement.
® HAE and acquired angioedema:

_ C1-INH

_ Fresh frozen plasma (FFP) may be used as an alternative to C1-INH.

_ The kallikrein inhibitor ecallantide (Kalbitor) was approved in 2009 for the
treatment of acute attacks of HAE.

_ Tranexamic acid (Cyklokapron), an antifibrinolytic agent, is not as effective
for acute attacks and is used primarily in prevention.

ALERT

® (1 inhibition has been standard therapy in Europe for many years; however, the
US FDA has only recently been approving these medications for use in the US,
therefore clinician and pharmacist recognition of the utility of these drugs may be
limited.

® Therapy with FFP (as a source of nonpurified C1-HN) is advised with caution as it
may paradoxically worsen some attacks due to its high concentration of
complement components.

® Attenuated androgens, such as the anabolic steroids and gonadotropin inhibitor
danazol, are used in the long-term prophylactic treatment. They may not have any
effect for 24-48 hr in the acute setting.

® Angioedema associated with ACE inhibitors occurs in 0.1-0.2% of cases and
requires immediate withdrawal of the ACE inhibitor. ACE inhibitor-related
angioedema usually occurs within a week after starting ACE inhibitor therapy, but
may occur much later.

MEDICATION
General principles of pharmacologic treatment are based on suspected underlying cause:
® Suspected HAE:
_ C1-INH
O Ecallantide
O [catibant
® Non-HAE:
_ H1 blockers
_ H2 blockers
_ Corticosteroids
® (1 esterase inhibitor replacement proteins (C1INHRP):
_ In the US currently only plasma-derived products:
O Cinryze: 20 U/kg U slow IV infusion
O Berinert: 20 U/kg IV slow IV infusion with additional doses if no
improvement in 2 h, sooner if worsening or if laryngeal symptoms
O In the EU recombinant C1INHRP is also available (at this time not yet
approved by US FDA)
O Ruconest (not yet FDA approved) 50 U/kg, generally does not require



repeat dosing

_ Cimetidine: 300 mg IV

_ Danazol: 400-600 mg PO up to 1 g/d. Contraindicated in children and
pregnancy.

_ Diphenhydramine: Adult: 50 mg IV; peds: 1-2 mg/kg slow IVP

_ Ecallantide (kallikrein inhibitor available US only): 30 mg SC given as 3
separate injections (about 1 mL each anatomically distant from AE affected
area)

_ Epinephrine: 0.3-0.5 mg (use 1:1,000 dilution for SC route, and 1:10,000 for
IV route); peds: 0.01 mg/kg SC/IV

_ Racemic epinephrine: 2.25% solution (0.5 mL placed in a nebulizer in 2.5
mL of NS)

_ FFP (if C1-INH is unavailable): Adult: 2 U

_ Hydrocortisone: Adult: 500 mg IV; peds: 4-8 mg/kg/dose IV.

_ Icatibant (bradykinin B2 receptor antagonist): 30 mg SC once

_ Methylprednisolone: Adult: 125 mg IV; peds: 1-2 mg/kg IV

_ Prednisone: Adult: 60 mg PO; peds: 1 mg/kg PO

_ Ranitidine: Adult: 50 mg IV

_ Stanozolol: 2 mg PO up to 16 mg/d:

O Discontinued in the US
O Contraindicated in children and in pregnancy
_ Tranexamic acid: 1 g PO q3-4h for up to 48 h if necessary

Pediatric Considerations

Safety and efficacy of newer HAE treatment agents (such as C1-INH Cinryze and
Berinert) have not been established in children as of this writing. Dosing for adolescents
is suggested to be weight based at 20 U/kg.

@ FOLLOW-UP

DISPOSITION

Admission Criteria
® Patients with systemic symptoms that do not resolve completely will need to be
hospitalized for observation.
® A monitored bed is recommended for those with airway involvement.

Discharge Criteria
® Patients presenting with minor symptoms of angioedema without progression after
4-6 hr of observation may be safely discharged home on a short course of steroids
and antihistamines.
® Patients should be provided with an EpiPen and instructions on its use.



Issues for Referral

Patients should be evaluated by an allergist/immunologist after the initial presentation,
especially if there is a family history of angioedema, or if the angioedema is
accompanied by abdominal pain, or triggered by trauma.

FOLLOW-UP RECOMMENDATIONS
Patients without systemic symptoms who are stable for discharge should been seen in
outpatient follow-up in a few days.

PEARLS AND PITFALLS
® Early measures should be employed to maintain the patient’s airway.
® Consider use of newer agents in HAE patients (e.g., C1-INH and Kallikrein
inhibition).

ADDITIONAL READING

® Austen K. Allergies, anaphylaxis, and systemic mastocytosis. In: Fauci AS,
Braunwald E, Kasper DL, et al., eds. Harrison’s Principles of Internal Medicine, 17th
ed. New York, NY: McGraw-Hill; 2008.

® Temino VM, Stokes Peebles R. The spectrum and treatment of angioedema. Am J
Med. 2008;121:282-286.

® Wahn V, Aberer W, Eberl W, et al. Hereditary angioedema (HAE) in children and
adolescents—a consensus on therapeutic strategies. Eur J Pediatr.
2012;171(9):1339-1348.

® Zuraw B. Hereditary angioedema. N Engl J Med. 2008;359:1027-1036.

5?: See Also (Topic, Algorithm, Electronic Media Element)
® Anaphylaxis
® Urticaria

% CODES

ICD9
® 277.6 Other deficiencies of circulating enzymes
® 995.1 Angioneurotic edema, not elsewhere classified

ICD10

® DB84.1 Defects in the complement system
® T78.3XXA Angioneurotic edema, initial encounter



ANKLE FRACTURE/DISLOCATION
Sarah V. Espinoza * Leslie C. Oyama

@ BASICS

DESCRIPTION
Common mechanisms and injury patterns of the ankle:
® Mechanism of injury:

_ Inversion injury: Lateral ankle distraction and medial ankle compression
O Avulsion fracture of the lateral malleolus
O Oblique fracture of the medial malleolus

_ Eversion injury: Medial ankle distraction and lateral ankle compression
O Avulsion fracture of medial malleolus
O Oblique fracture of the fibula

_ External rotation injury:
O Disruption of the tibiofibular syndesmosis, or a fibular fracture above

the plafond
O Anterior or posterior tibial fracture with separation of the distal tibia
and fibula (unstable fracture)

_ Inversion and external rotation (Maisonneuve fracture):
© Medial malleolus avulsion fracture or deltoid ligament tear
O Disruption of the tibiofibular syndesmosis
O Oblique fracture of the proximal fibula

_ Inversion and dorsiflexion (snowboarders’ fracture):
O Fracture of the lateral process of the talus

® Epidemiology

_ Most ankle fractures are malleolar

_ Common in young male and 50-70 yr old female

_ Associated with cigarette use and high BMI

Pediatric Considerations
® Ankle fractures in children often involve the physis (growth plate):
_ May result in angular deformity from growth plate injury
_ Associated with sports requiring sudden changes in direction and obese
children
_ In children <10 yr old, growth plate is weaker than epiphysis
® Tillaux fracture: Salter-Harris type III injury of the anterolateral tibial epiphysis
external rotation of the foot
® Triplane fracture: Uncommon fracture of distal tibia with fracture lines in 3 distinct
planes (coronal, transverse, sagittal)



@ DIAGNOSIS

SIGNS AND SYMPTOMS
History of trauma
Local ankle pain, swelling, deformity
Inability to bear weight
Soft tissue injury, swelling, ecchymosis, skin tenting, skin blanching
Neurovascular compromise:
_ Diminished capillary refill
_ Diminished posterior tibialis (PT) or dorsalis pedis (DP) pulses
® Limited range of motion

History
® Discover the position of the ankle at the time of injury and area of most significant
pain
® Determine if patient was able to bear weight immediately or if he or she needed
assistance to walk afterward
® Ask if the patient heard audible “pop” or “snap,” as this may indicate partial or
full tendon rupture

Physical-Exam
® Ottawa Ankle Rules (OAR), 100% sensitive: Decision tool for ordering radiographs
in patients with suspected injury to the ankle and midfoot:
_ Malleolar zone (if any finding is present, then ankle radiographs are
indicated):
O Bony tenderness at the posterior edge or distal 6 cm of either malleoli
(points A and B)
O Inability to bear weight for 4 consecutive steps both immediately
after the injury and in ED
_ Midfoot zone (if either finding is present, then foot radiographs are
indicated):
O Bony tenderness at the base of the 5th metatarsal (point C)
O Bony tenderness of the navicular (point D)
O Inability to bear weight for 4 consecutive steps both immediately
after the injury and in ED
_ Considered a reliable tool in children >5 yr
® Assess the skin for swelling, ecchymosis, skin tenting, disruption, or ischemia
® (Careful evaluation of distal neurovascular status:
_ Capillary refill
_ Palpation or Doppler of DP and PT pulses
® Palpate proximal fibula for tenderness, especially when medial malleolus or
deltoid ligament tenderness is present:



_ Peroneal nerve is at risk for injury with a Maisonneuve fracture:
O Wraps around the fibular head
O Test anterior tibialis and extensor hallucis longus
O Assess sensation in the 1st web space

DIAGNOSIS TESTS & NTERPRETATION

Imaging
® Radiography:

_ Evaluate the mortise view for widening: Distance between talus to the
medial and lateral malleoli should be uniform
Unstable ankle fractures or dislocations require post reduction radiographs in all 3
planes after splinting
_ Anteroposterior (AP), lateral, and mortise (AP with a 20° lateral angle)
AP and lateral radiographs of the tibia and fibula are indicated if a Maisonneuve
fracture is suspected clinically
Stress testing of the ligaments in a painful ankle is unnecessary in the ED if the
patient will be re-examined in 3-7 days
Stress radiographs of the ankle are usually unnecessary acutely
CT scan or MRI:
_ Assess the degree of injury to the tibial plafond and associated ligamentous
injury

Diagnostic Procedures/Surgery

N/A

DIFFERENTIAL DIAGNOSIS

Ankle sprain

Achilles tendon injury

Os trigonum fracture

5th metatarsal fracture (Jones fracture)
Peroneal tendon dislocation or injury
Talar fractures

Talar dome fracture/lesion

Subtalar dislocations

Calcaneal fractures

Foot fractures

Ankle diastasis

Rattlesnake envenomation

Pediatric Considerations

Injury to the growth plates may not be apparent on plain radiographs
Consider splint immobilization, nonweight-bearing status, and orthopedic referral



if clinical suspicion warrants, even in the setting of negative radiographs
® CT scan or MRI may be warranted to delineate the extent of the injury
® [nform parents of the possibility of growth abnormalities in patients with injury to

the physis

ﬁ TREATMENT

PRE HOSPITAL

® Immobilize with soft splint to reduce pain, bleeding, and further injury

® (Cautions:

_ Traction devices are usually unnecessary:

(@)

Contraindicated with open injuries

_ Protruding bone should not be reduced; the wound should be covered with a
clean dressing

INITIAL STABILIZATION/THERAPY
® Nonweight bearing

Ice

Elevation

o
® Compression
o

ED TREATMENT/PROCEDURES
® Ankle fracture:
_ All ankle fractures or dislocations require orthopedic referral
_ Open ankle fractures:

0O O O O

(@)

Remove contaminants

Apply moist sterile dressing
Assess tetanus immunity
Antibiotics

Emergent orthopedic consultation

_ Closed ankle fractures:

(@)
(@)

(@)

Dislocations should be reduced promptly to prevent complications
Apply posterior splint to immobilize foot in 90° angle with the
application of bulky dressings and covered by a volar posterior and
coaptation (U-shaped stirrup) splint

Sugar tong (coaptation) can be added for mediolateral support

_ Stable injury: (one-sided nondisplaced malleolar fracture without
ligamentous injury)

(@)

(@)

Isolated injury to the lateral malleolus without medial involvement is
virtually always stable
Apply posterior splint

_ Unstable injury: (both sides of the ankle are injured i.e., bi- or trimalleolar



fractures)
o Urgent orthopedic consultation
O Posterior splint as in stable injuries
O May require open reduction and internal fixation (ORIF) emergently
before significant swelling develops
_ Neurovascular injury requires emergent orthopedic consultation
® Ankle dislocations:
_ Closed reduction should be performed as rapidly as possible to minimize
ischemia to the skin and reduce the risk of avascular necrosis of the talus
_ Skin tenting and evidence of neurovascular compromise are indications for
immediate reduction, even prior to radiographs
_ Most ankle dislocations require ORIF
_ After reduction, place a posterior splint

MEDICATION

® (Closed fractures:
_ Primarily analgesics (opioids)

® Dislocations or displaced fractures requiring closed reduction consider:
_ Short-acting benzodiazepine (midazolam 0.05-0.1 mg/kg IV) or barbiturate

(methohexital 1-1.5 mg/kg IV) with opioid analgesic

® Open fractures:
_ Cefazolin: 2 g loading dose (peds: 50 mg/kg) IV
_ Gentamicin: 5-7 mg/kg q24h (peds: 2.5 mg/kg q8h) IV
_ Vancomycin: 1 g loading dose (10 mg/kg in children) if penicillin allergic
_ Tetanus toxoid if indicated

@ FOLLOW-UP

DISPOSITION

Admission Criteria
® Unstable ankle fractures require urgent orthopedic consultation and may require
admission
® Open ankle fractures and dislocations should be admitted for debridement,
irrigation, and IV antibiotics
® Ankle dislocations that are treated with either open or closed reduction
® Concern for compartment syndrome or neurovascular injury

Discharge Criteria
Simple nondisplaced stable ankle fractures without neurovascular compromise may be
splinted for immobilization and discharged



FOLLOW-UP RECOMMENDATIONS
® Splinting
® Elevation of affected lower extremity
® Fitted for crutches and shown how to use them
® Placed on nonweight-bearing status of affected joint, until seen by orthopedist

PEARLS AND PITFALLS
® To reduce a dislocated ankle, partial flexion of knee of affected limb will decrease
tension on Achilles tendon and ankle
® Differentiate between ankle fracture and subtalar fracture on physical exam: While
the latter is rare, it is also rarely reducible
® Remember to look for other injuries including lumbar spine, hip, tibia, fibula,
especially the proximal fibular neck, and foot

ADDITIONAL READING

® Bachmann LM. Accuracy of Ottawa ankle rules to exclude fractures of the ankle
and mid-foot: systematic review. Br Med J. 2003;326:417.

® Blackburn, EW, Aronsson DD, Rubright JH, et al. Ankle fractures in Children. J
Bone Joint Surg Am. 2012;94(13):1234-1244.

® Dowling S, Spooner CH, Liang Y, et al. Accuracy of Ottawa Ankle Rules to exclude
fractures of the ankle and midfoot in children: A meta-analysis. Acad Emerg Med.
2009;16:277-287.

® Koehler SM, Eiff P, et al. Overview of ankle fractures in adults. UpToDate.com.
2012 Oct.

® Slimmon D, Brukner P. Sports ankle injuries: Assessment and management. Aust
Fam Physician. 2010;39(1-2):18-22.

5?: See Also (Topic, Algorithm, Electronic Media Element)
Ottawa Ankle Rules Figure

% CODES

ICD9
® 824.0 Fracture of medial malleolus, closed
® 824.8 Unspecified fracture of ankle, closed
® 824.9 Unspecified fracture of ankle, open

ICD10

® S82.56XA Nondisp fx of medial malleolus of unsp tibia, init
® S82.66XA Nondisp fx of lateral malleolus of unsp fibula, init


http://UpToDate.com

® S82.899A Oth fracture of unsp lower leg, init for clos fx



ANKLE SPRAIN
Taylor Y. Cardall

@ BASICS

DESCRIPTION
® Injuries to ligamentous supports of the ankle
® Ankle joint is a hinge joint composed of the tibia, fibula, and talus.
® Injuries may range from stretching with microscopic damage (grade I) to partial
disruption (grade II) to complete disruption (grade III).

ETIOLOGY
® Forced inversion or eversion of the ankle
® Forceful collisions
® 85-90% of ankle sprains involve lateral ligaments:
_ Anterior talofibular (ATFL)
_ Posterior talofibular (PTFL)
_ Calcaneofibular (CFL)
_ Usually the result of an inversion injury
_ The ATFL is the most commonly injured.
_ If the ankle is injured in a neutral position, the CFL is often injured.
_ The PTFL is rarely injured alone.
® Injury to the deltoid ligament (connecting the medial malleolus to the talus and
navicular bones) is usually the result of an eversion injury:
_ Often associated with avulsion at the medial malleolus or talar insertion
_ Rarely found as an isolated injury
_ Suspect associated lateral malleolus fracture or fracture of the proximal
fibula (Maisonneuve fracture).
® Syndesmosis sprains (injury to the tibiofibular ligaments or the interosseous
ligament of the leg):
_ Occur most commonly in collision sports
_ Syndesmosis injuries (“high ankle sprains”) have a higher morbidity and
potential for long-term complications.

Pediatric Considerations
® Children <10 yr with traumatic ankle pain and no radiologic evidence of fracture
most likely have a Salter-Harris I fracture.
® The ligaments are actually stronger than the open epiphysis.

@ DIAGNOSIS



SIGNS AND SYMPTOMS

History
History may predict the type of injury found and should include:
® Time of injury
Mechanism
The presence of a “pop” or “crack”
History of previous trauma
Relevant medical conditions (e.g., bone or joint disease)
Treatments attempted prior to arrival
Ability to bear weight subsequent to the injury at scene and ED

Physical-Exam
® Aimed at detecting joint instability and any associated injuries:
_ Note the presence or absence of bony tenderness at posterior edge of medial
and lateral malleoli as well as at the base of the 5th metatarsal.
® Document neurovascular status distal to the injury.
® Assess range of motion and compare it with the uninjured side.
® Stress testing in the ED is often limited by pain and may impair detection of
ligament injury.
® The squeeze test helps identify syndesmosis injuries:
_ Squeeze tibia and fibula together at the midcalf; pain felt in the ankle
indicates a positive test.

ESSENTIAL WORKUP
® The Ottawa Ankle Rules, a selective strategy for obtaining ankle radiographs in
adults, suggest that foot or ankle radiographs are unnecessary except when any of
the following are present:
_ Bony tenderness at the posterior edge of the distal 6 cm or tip of either
malleolus
_ Bony tenderness along the base of the 5th metatarsal or navicular bone
_ Inability to take 4 unassisted steps both immediately after the injury and in
the ED
® The rules have been prospectively validated by the original authors as well as
independently by groups in the US, the UK, France, and other countries.

DIAGNOSIS TESTS & NTERPRETATION

Imaging
® Ankle injuries should be radiographed if there is concern for fracture.
® Stress radiographs are rarely useful in the ED and should not be routinely ordered

unless requested by a consultant.



DIFFERENTIAL DIAGNOSIS

Ankle fracture (lateral, medial, or posterior malleolus) or dislocation
Achilles tendon injury

Maisonneuve fracture

Os trigonum fracture

5th metatarsal fracture (Jones fracture)

Transchondral talar dome fracture

Peroneal tendon dislocation or injury

ﬁ TREATMENT

PRE HOSPITAL
Immobilize ankle as necessary.

INITIAL STABILIZATION/THERAPY

Prevent further injury; avoid weight bearing if painful.
RICE (rest, ice, compression, elevation)

ED TREATMENT/PROCEDURES

The goal of treatment is reduction of pain and return to normal activity without
long-term pain or joint laxity.
Existing evidence supports early mobilization and functional treatment:

_ Unstable ankles (i.e., grade III) or those with severe pain may benefit from

brief immobilization followed by early return to functional treatment.

Grade I or II sprains can be treated with functional support (elastic bandage, air
splint, gel splint, etc.):

_ Recent evidence suggests an elastic bandage dressing coupled with an air

stirrup splint is superior to other forms of immobilization.

Grade III sprains can be treated by immobilization (sugar tong with posterior
splint or elastic bandage dressing coupled with air stirrup splint) and early
orthopedic consultation or referral.
Crutches may be needed initially for comfort, but encourage weight bearing as
tolerated for grades I and II.
Once acute pain and swelling have resolved, strengthening exercises and
proprioceptive training (e.g., balance board, small circle walking) improve ankle
strength and function and prevent reinjury.
Full sports activities may be resumed only when running and turning are pain
free.
Ankle taping, air splints, or gel splints reduce the risk of recurrent injury in high-
risk sports such as basketball, volleyball, soccer, and running.

MEDICATION

NSAIDs are useful in treating acute pain:



_ Ibuprofen: 800 mg (peds: 5-10 mg/kg) PO TID
® Topical NSAIDs have been shown to control pain and shorten healing time with
acute ankle sprain:
_ Diclofenac sodium 1% gel: Apply 4g to affected area QID
® Narcotic analgesics may be required for severe pain.

@ FOLLOW-UP

DISPOSITION

Admission Criteria
An isolated ankle sprain should not require admission.

Discharge Criteria
An isolated ankle sprain may be safely discharged from the ED with appropriate
treatment, prescriptions, aftercare instructions, and referrals.

Issues for Referral
Patient copies of any radiographs obtained may facilitate early follow-up.

FOLLOW-UP RECOMMENDATIONS
® Patients with grade I and II sprains should be instructed to follow up with the
primary care physician in 1-2 wk.
® Patients with grade III sprains and syndesmosis injuries should be referred to an
orthopedic surgeon or sports medicine specialist within 7-10 days.

PEARLS AND PITFALLS
® The Ottawa Ankle Rules may decrease the need for radiographs.
® Immobilization with an elastic bandage dressing coupled with an air stirrup splint
followed by early functional therapy may shorten healing time.

ADDITIONAL READING

® Beynnon BD, Renstrom PA, Haugh L, et al. A prospective, randomized clinical
investigation of the treatment of 1st-time ankle sprains. Am J Sports Med.
2006;35:1401-1402.

® Ho K, Abu-Laban RB. Ankle and foot. In: Marx JA, Hockberger RS, Walls RM, et
al., eds. Rosen’s Emergency Medicine: Concepts and Clinical Practice, 7th ed.
Philadelphia, PA: Mosby/Elsevier; 2010:670-697.

® Jones MH, Amendola AS. Acute treatment of inversion ankle sprains:
Immobilization versus functional treatment. Clin Orthop Relat Res. 2007;455:169-
172.



® Predel HG, Hamelsky S, Gold M, et al. Efficacy and safety of diclofenac
diethylamine 2.32% gel in acute ankle sprain. Med Sci Sports Exerc.
2012;44(9):1629-1636.

® Stiell IG, McKnight RD, Greenberg GH, et al. Decision rules for use of radiography
in acute ankle injuries: Refinement and prospective validation. JAMA.
1993;269:1127-1132.

@ CODES

ICD9
® 845.00 Sprain of ankle, unspecified site
® 845.02 Sprain of calcaneofibular (ligament) of ankle
® 845.09 Other sprains and strains of ankle

ICD10

® S593.409A Sprain of unsp ligament of unspecified ankle, init encntr
® S593.419A Sprain of calcaneofibular ligament of unsp ankle, init
® S93.499A Sprain of other ligament of unspecified ankle, init encntr



ANKYLOSING SPONDYLITIS
Daniel R. Lasoff * Brian K. Snyder

)
C@ BASICS

DESCRIPTION
® Chronic inflammatory disease, primarily affects the axial skeleton with
predilection toward the spine and sacroiliac (SI) joints:
_ SI joints 100%
_ Cervical spine 75%
_ Thoracic spine 70%
_ LS spine 50%
_ Hip joints 30%
_ Shoulder joints 30%
® Spondylitis (inflammation of vertebrae) of ankylosing spondylitis (AS) begins at the
insertions of the outer fibers of the annulus fibrosus (enthesitis) of the vertebrae:
_ Ossification (syndesmophyte formation) may lead to complete fusion,
ankylosis, of the vertebrae.
_ Extensive spinal involvement causes the radiographic appearance of the
brittle “bamboo spine.”
® Onset 15-35 yr of age
® Male to female ratio is between 2:1 and 3:1.

ALERT
AS patients are at 4 times the risk for fracture and paralysis compared to the general
population. They are 11 times more likely to have spinal cord injuries.

RISK FACTORS

Genetics
Strong genetic component. HLA-B27 is present in 80-90% of patients with AS.

ETIOLOGY
Disease is likely triggered by environmental factors such as infection in genetically
predisposed individuals.

@ DIAGNOSIS

SIGNS AND SYMPTOMS
® Spinal: Low back pain with sacroiliitis is the most common presentation:
_ Inflammatory back pain, improving with movement and exercise.



_ Higher risk for serious injury from milder traumatic mechanisms.
® Extraspinal inflammatory conditions (which may precede spinal symptoms):
_ Ocular (the most common):
O Uveitis (25-40% occurrence). Usually acute and unilateral in onset.
Can alternate eyes.
_ Cardiac:
O Slight increased risk of CAD
O Increased risk for valvular incompetence with prolonged course of AS.
_ Pulmonary:
O Progressive restrictive lung disease due to limited expansion and
fibrosis
_ GI:
0 5-10% of patients with inflammatory bowel disease.
_ GU:
O Risk for IgA nephropathy or amyloidosis. Also increased risk for
NSAID nephropathy from anti-inflammatory use.
_ Enthesitis (inflammation at tendon or ligament insertion):
O Often Achilles tendonitis or plantar fasciitis

History
® Patients <40 yr of age with insidious onset of low back pain >3 mo, radiating
into gluteal areas from SI region, and progressing to involve the entire spinal
region:
_ Worse with rest and improved with mild activity. Pain in 2nd half of night
waking patient from sleep
_ Women may have more cervical and extraspinal manifestations than men.
® Possible prior history of uveitis, restrictive pulmonary disease, inflammatory bowel
disease, enthesitis, or migrating or polyarthritis.

Physical-Exam
® Tenderness over SI joints elicited with direct pressure over both of patient’s ASIS
simultaneously.
Dactylitis or enthesitis.
Flattening of the normal lumbar lordosis
Exaggeration of thoracic kyphosis
Limitation of spinal movement
Reduction in chest expansion

Pediatric Considerations
® Patients with juvenile ankylosing spondylitis (JAS) may commonly be
misdiagnosed as recurrent sprains
® Onset of JAS is late childhood or adolescence (between 8 and 12 yr, before age



20); primarily boys.
® JAS has a much greater predilection for extraspinal joints and entheses of the
lower extremities; in addition to SI tenderness, examine for:
_ Asymmetrical pauciarthritis of the joints of the lower extremities
_ Enthesitis of the ankle, knee, or tarsal bones. Plantar fasciitis and Achilles
tendonitis are often common findings.

ESSENTIAL WORKUP
® Exclude fracture and neurologic injury in any patient with suspected AS for any
new spinal pain (even without trauma).
® Exclude sepsis or septic joint if clinically indicated.
® Evaluate for sacroiliitis with pelvic rock test (compression) or Patrick test
(downward pressure on the knee of a flexed and externally rotated leg and the
contralateral ASIS causing sacral distraction).

DIAGNOSIS TESTS & NTERPRETATION

Lab

® CBC may show mild leukocytosis with slight to moderate anemia and
thrombocytosis.

® BUN, creatinine, and electrolytes may be useful to assess renal involvement.

® Erythrocyte sedimentation rate (ESR) or C-reactive protein (CRP) may be elevated,
but are of limited use in the ED.

® HILA-B27 testing can be performed by a specialist. A negative result does not rule
out AS.

Imaging
® Pelvic radiograph: Should be done in any adult patient suspected of undiagnosed
ankylosing spondylitis:

_ Sacroiliitis is essential to the diagnosis of AS; this is seen initially as
subchondral bony erosions on the iliac side of the SI joint, which later
manifest as bony proliferation and sclerosis.

_ If plain films are negative for sacroilitis, MRI should be considered.

® Lumbar, thoracic, and cervical spine radiographs to exclude fracture for complaint
of new pain to these areas with or without trauma

® CT should be performed to further evaluate possible fractures on plain
radiographs.

® MRI should be performed emergently on any patient with neurologic deficit.

® Chest radiograph may show patchy inflammatory infiltrates or apical fibrosis.

Diagnostic Procedures/Surgery
® Electrocardiogram indications:
_ Symptoms of acute coronary syndrome (slightly increased risk compared to



general population for CAD)
_ Symptomatic arrhythmia:
o AV block
® Echocardiogram indications:
_ New murmur: Increased predilection for aortic insufficiency with AS
_ Evidence of new heart failure.

DIFFERENTIAL DIAGNOSIS
® JAS:
_ Onset before age 20
_ More enthesitis and extraspinal joint involvement.
® Reactive arthritis (formerly Reiter syndrome):
_ Arthritis, urethritis, and conjunctivitis beginning about 1 mo after an
episode of urethritis or enteritis.
® Enteropathic arthritis:
_ Crohn's disease or ulcerative colitis
_ Primarily involves knee, elbow, ankle, or wrist, and usually exacerbated by
flares of the bowel disease
® Psoriatic arthritis:
_ Psoriasis rash
_ Much greater predilection for the hands and feet with higher incidence of
dactylitis.
® Septic arthritis:
_ Exclude with arthrocentesis if clinically suspected in single joint
involvement.
® Mechanical low back pain:
_ Improved with rest and exacerbated by exercise without signs of systemic
inflammatory process.
® Spinal epidural abscess:
_ More constant, unremitting, and typically associated with fever and history
of IVDA or immunosuppression.
® Neoplastic low back pain:
_ Typically in patients older than 40, more constant and unremitting, and
more characteristically at night.

ﬁ TREATMENT
PRE HOSPITAL

ALERT
® High risk of spinal injury from minor trauma.
® Spinal immobilization must avoid creating further injury:



_ Cushion stabilization and scoop board in position of comfort may be a
better approach than cervical collar and/or backboard.

® Intubation difficulty

_ Cervical and TMJ restriction may limit success in all but fiberoptic
techniques.

_ Consider alternative airway approaches such as LMA or bag valve mask
with oral airway until definitive airway can be achieved safely (usually
fiberoptic).

® Ventilation difficulty

_ Chest wall restriction from deformity and pulmonary fibrosis

® CPR may carry a higher likelihood of rib fractures

ED TREATMENT/PROCEDURES
® Exclude cord compression if clinically suspected (MRI is the study of choice).
® Exclude spinal fracture for any new spinal pain (CT may be necessary).
® Exclude infection if clinically suspected with laboratory analysis and
arthrocentesis.
® Control pain and inflammation with NSAIDs

MEDICATION
® Nonselective NSAIDs:
_ Ibuprofen: 35 mg/kg/d divided QID, max. 50 mg/kg/d (adult: 300-800 mg
PO TID or QID)
_ Indomethacin: 1-2 mg/kg/d divided BID or QID, max. 4 mg/kg/d (adult: 25
mg PO BID or TID)
O Not well tolerated, especially at higher doses because of GI and CNS
effects
_ Naproxen: 10 mg/kg/d divided BID, max. 1,000 mg/d (adult: 250-500 mg
PO BID)
® (COX 2 inhibitors:
_ Celecoxib (adult: 100 mg-200 mg PO BID)
® TNF-a inhibitors:
_ Adalimumab (adult: 40mg SubQ gq2wk)
_ Etanercept (adult: 50mg SubQ qwk)

Pregnancy Considerations
® NSAIDs should be avoided in pregnancy.
_ Acetaminophen is 1st line
_ Opioids are 2nd line

Geriatric Considerations
NSAID use may increase risk in the elderly for cardiovascular disease, GI bleeding, renal
function, and hypertension. Although effective in select patients, close follow-up is



prudent.

ALERT
® NSAIDs:
_ GI bleeding risks
o Elderly, history of PUD, concurrent use of glucocorticoids,
anticoagulants, aspirin, smoking, alcohol.
© Consider celecoxib or adding an H2 blocker or PPI if patient is at
higher risk for GI bleeding.

Second Line
Consider if NSAIDs or acetaminophen are ineffective at appropriate doses:
® Opioid analgesics, muscle relaxants, or low-dose steroids.

@ FOLLOW-UP

DISPOSITION

Admission Criteria
® Acute neurologic impairment
® Intractable pain
® Sepsis or septic joint cannot be excluded.

Discharge Criteria
® No serious injuries or neurologic deficit
® Pain is manageable to the patient

Issues for Referral
® The patient should be encouraged to obtain a medical alert bracelet.
® Rheumatology:

_ Patients with evidence of a new diagnosis of AS should be considered for
early referral to a specialist in rheumatology for immunomodulative
therapy.

® Physical medicine and rehabilitation:

_ Resting splints for inflamed joints

_ Orthoses for enthesitis (such as heel cushion inserts to rest Achilles tendon
attachment)

FOLLOW-UP RECOMMENDATIONS
® Routine primary care re-evaluation within 1-2 wk to assess response to treatment.
® Referral to a rheumatologist for immunomodulating medications.
® Earlier follow-up in any patient with higher risk for adverse response to NSAIDs:



_ Elderly, hypertensive patients, and patients with higher GI bleeding risks.

PEARLS AND PITFALLS
® Intubation is likely to be difficult and should avoid neck repositioning due to risk
of C1 subluxation.
_ Consider airway adjuncts (such as LMA) until a definitive airway (usually
fiberoptic) can be safely assured.
® Immobilization must avoid creating additional injury
_ Consider cushion/tape stabilization in position of comfort rather than
standard cervical collar and backboard
® Minor traumatic injuries in AS can result in spinal fracture and possible cord
injury. Maintain a high clinical suspicion.

ADDITIONAL READING

® Baraliakos X, van den Berg R, Braun J, et al. Update of the literature review on
treatment with biologics as a basis for the first update of the ASAS/EULAR
management recommendations of ankylosing spondylitis. Rheumatology.
2012;51(8):1378-1387.

® Chakravarty SD, Paget SA. Ankylosing spondylitis: Pathogenesis, diagnosis, and
therapy. Rheumatology. 2012;40:39--43.

® Sieper J, Braun J. Ankylosing Spondylitis: In Clinical Practice. Britain: Springer, 2010.

5?: See Also (Topic, Algorithm, Electronic Media Element)
http://www.spondylitis.org

ﬁ CODES

ICD9
720.0 Ankylosing spondylitis

ICD10
® M45.2 Ankylosing spondylitis of cervical region

® M45.8 Ankylosing spondylitis sacral and sacrococcygeal region
® M45.9 Ankylosing spondylitis of unspecified sites in spine


http://www.spondylitis.org

ANTICHOLINERGIC POISONING
Patrick M. Whiteley

@ BASICS

DESCRIPTION
® Central and peripheral cholinergic blockade
® Depending on the drug involved, antagonism occurs at muscarinic (most common),
nicotinic, or both receptors.
® Onset of activity: 15-30 min after ingestion
® Duration of effect: 2-24 hr

ETIOLOGY

® Many drugs contain anticholinergic properties:
_ Mild at therapeutic doses
_ Life threatening in overdose

® Anticholinergic substances:
_ Antihistamines
_ Belladonna alkaloids and synthetic congeners
_ Antiparkinsonian drugs
_ Cyclic antidepressants
_ Antipsychotics (neuroleptics)
_ Mydriatics
_ Skeletal muscle relaxants (orphenadrine, cyclobenzaprine)
_ Antispasmodics
_ Mushrooms—Amanita muscaria, Amanita pantherina
_ Plants—deadly nightshade, mandrake, henbane
_ Jimson weed—smoked or ingested

@ DIAGNOSIS

SIGNS AND SYMPTOMS

History
® Onset and duration of symptoms
® Type and extent of ingestion/exposure

Physical-Exam
® (lassic toxidrome:
_ “Mad as a hatter”—altered mental status
_ “Hot as a hare”—hyperthermia



_ “Red as a beet”—flushed skin
_ “Dry as a bone”—dry skin and mucous membranes
_ “Blind as a bat”—blurred vision secondary to mydriasis
® General:
_ Hyperthermia
_ Altered mental status
® Qcular:
_ Unreactive mydriasis
_ Inability to accommodate
® (Cardiovascular:
_ Sinus tachycardia
_ Dysrhythmias (rare except in massive ingestions)
_ Hypotension/HTN
_ Cardiogenic pulmonary edema
® Pulmonary:
_ Tachypnea
_ Respiratory failure
® GI:
_ Decreased/absent bowel sounds
_ Dysphagia
_ Decreased GI motility
_ Decreased salivation
® Genitourinary (GU):
_ Urinary retention
® Integument:
_ Decreased sweating
_ Flushed skin
_ Dry skin and mucous membranes

® CNS:
_ Altered mental status
_ Auditory or visual hallucinations
_ Coma
_ Seizures
ESSENTIAL WORKUP

Diagnosis based on clinical presentation and an accurate history

DIAGNOSIS TESTS & NTERPRETATION

Lab
® Urine toxicologic screen if clinically indicated
® Electrolytes, BUN, creatinine, and glucose
® CBC



® (Creatine phosphokinase (CPK) if suspected rhabdomyolysis
® Urinalysis
® Acetaminophen and salicylate levels:

_ Detects occult ingestion (e.g., Tylenol PM)

Imaging
ECG:
® Sinus tachycardia most common
® QRS prolongation
® AV blockade
® Bundle branch block pattern
® Dysrhythmias
DIFFERENTIAL DIAGNOSIS
® Sympathomimetic intoxication
® Withdrawal syndrome
® Acute psychiatric disorders
® Sepsis
® Thyroid disorder

ﬁ TREATMENT

PRE HOSPITAL
Transport all pills/pill bottles involved in overdose for identification in ED.

INITIAL STABILIZATION/THERAPY
® Airway, breathing, and circulation (ABCs):
_ Airway control essential
_ Administer supplemental oxygen.
_ IV access
_ Cardiac monitor and pulse oximetry
® Naloxone, thiamine, D¢, (or Accu-Chek) if altered mental status

ED TREATMENT/PROCEDURES
® Supportive care:
_ IV rehydration with 0.9% NS
_ Standard aggressive cooling measures for hyperthermia
_ Use benzodiazepines for treatment of agitation:
o Avoid phenothiazines owing to anticholinergic effects.
_ Treat seizures with benzodiazepines and barbiturates.
_ Dysrhythmias:
O Use standard antidysrhythmics.



@)

@)

Avoid class Ia antidysrhythmic owing to the quinidine-like effect of
many anticholinergic drugs.
Sodium bicarbonate boluses may reverse the quinidine-like effects.

® Decontamination:
_ Administer activated charcoal for oral ingestions if within 1 hr.
_ Ocular lavage for eyedrop exposure
® Physostigmine (Antilirium):
_ Reversible acetylcholinesterase inhibitor that crosses the blood-brain barrier
_ Short-term reversal of both central and peripheral anticholinergic effects
_ Indicated in the presence of peripheral anticholinergic signs and the
following:

O
O

Seizures unresponsive to conventional therapy
Uncontrollable agitation

_ Use with caution if prolonged QRS is present on ECG owing to risk of
dysrhythmias (especially asystole), seizures, and cholinergic crises:

@)
@)

Place on cardiac monitor.
Observe for cholinergic symptoms.

_ Contraindications:

@)

0O O O 0O 0O ©°O

MEDICATION

Cyclic antidepressant overdose (potentiates toxicity)
Cardiovascular disease

Asthma/bronchospasm

Intestinal obstruction

Heart block

Peripheral vascular disease

Bladder obstruction

Activated charcoal: 1 g/kg PO
Dextrose: 50-100 mL Dg, (peds: 2 mL/kg of Dys over 1 min) IV; repeat if necessary

Diazepam: 5-10 mg (peds: 0.2-0.5 mg/kg) IV every 10-15 min

Dopamine: 2-20 pg/kg/min IV with titration to effect

Lorazepam: 2-4 mg (peds: 0.03-0.05 mg/kg) IV every 10-15 min

Physostigmine: 0.5-2.0 mg (peds: 0.02 mg/kg) IV over 5 min; repeat if necessary

in 30-60 min

Phenobarbital: 10-20 mg/kg IV (loading dose); monitor for respiratory depression

® Thiamine (vitamin B;): 100 mg (peds: 50 mg) IV or IM

First Line

Lorazepam or Diazepam

Second Line

Physostigmine (use with caution and consult with medical toxicologist)



@ FOLLOW-UP

DISPOSITION

Admission Criteria
® ICU admission for moderate to severe anticholinergic symptoms (agitation control,
temperature control, and observation for seizures or dysrhythmias)
® Any patient receiving physostigmine

Discharge Criteria
Mild and improving symptoms of anticholinergic toxicity after 6-8 hr of ED observation

Issues for Referral
® Substance abuse referral for patients with recreational anticholinergic abuse
® Patients with unintentional (accidental) poisoning require poison prevention
counseling.
® Patients with intentional (e.g., suicide) poisoning require psychiatric evaluation.

FOLLOW-UP RECOMMENDATIONS
Appropriate psychiatric referral for intentional ingestions

PEARLS AND PITFALLS
® Aggressively treat hyperthermia.
® Antipyretic medications are not effective in toxic hyperthermia.
® Use physostigmine cautiously and consult with medical toxicologist when
available.

ADDITIONAL READING

® Burns MJ, Linden CH, Graudins A, et al. A comparison of physostigmine and
benzodiazepines for the treatment of anticholinergic poisoning. Ann Emerg Med.
2000;35:374-381.

® Ceha LJ, Presperin C, Young E, et al. Anticholinergic toxicity from nightshade
berry poisoning responsive to physostigmine. J Emerg Med. 1997;15:65-69.

® Delaney KA. Anticholinergics and antihistamines (H1 antagonists). In: Ford MD,
Delaney KA, Ling LJ, et al., eds. Clinical Toxicology. Philadelphia, PA: WB
Saunders; 2001;472-477.

® Hidalgo HA, Mowers RM. Anticholinergic drug abuse. Ann Pharmacother.
1990;24:40.

® Patel RJ, Saylor T, Williams SR, et al. Prevalence of autonomic signs and
symptoms in antimuscarinic drug poisonings. J Emerg Med. 2004;26(1):89-94.

® Reilly KM, Chan L, Mehta NJ, et al. Systemic toxicity from ocular homatropine.



Acad Emerg Med. 1996;3:868-871.

% CODES

ICD9
971.1 Poisoning by parasympatholytics (anticholinergics and antimuscarinics) and

spasmolytics

ICD10

T44.3X1A Poisoning by oth parasympath and spasmolytics, acc, init



ANTIDEPRESSANT POISONING
Patrick M. Lank

@ BASICS

DESCRIPTION

® Antidepressants are the most commonly prescribed psychiatric medications in US.

® Patients who overdose on antidepressants may be on various antidepressants,
divided into SSRIs, SNRIs, and atypical. Concomitant usage of atypical
antipsychotics and mood stabilizing medications, some of which are FDA approved
for the treatment of depressive disorders, is common.

® Antidepressants may be prescribed for multiple other indications, including chronic
pain syndromes, anxiety, eating disorders, substance abuse, and sleep disorders.

® Tricyclic antidepressants (TCAs) are covered in a separate chapter

ETIOLOGY

Mechanism
® SSRIs:
_ Increase serotonin at the synapse by preventing the reuptake of serotonin
by the presynaptic neuron.
_ SSRIs include paroxetine, fluoxetine, sertraline, citalopram, and
escitalopram
® SNRIs
_ Similar to SSRIs, but also inhibit reuptake of norepinephrine.
_ Developed because said to have fewer side effects than SSRIs at therapeutic
dose, although not true for toxicity.
_ SNRIs include venlafaxine, desvenlafaxine, and duloxetine.
® Atypical antidepressants:
_ Have variable effects on serotonin, norepinephrine, and dopamine.
_ Include mirtazapine, trazodone, and bupropion
® Atypical antipsychotics:
_ Most antipsychotics have activity at dopamine receptors, although variable
agonism/antagonism depending on medication and dopamine receptor.
_ Additional activity at serotonin, a-adrenergic, histamine, and muscarinic
receptors.
® Psychiatric medications also have variable potassium and sodium channel
blockade, leading to cardiotoxicity (QT and QRS prolongation, respectively).

@ DIAGNOSIS



SIGNS AND SYMPTOMS
® SSRIs:
_ Traditional SSRIs (fluoxetine, paroxetine, sertraline):
O Sedation
O Serotonin syndrome
O In single substance overdose, rarely will cause severe medical effects
_ Citalopram/Escitalopram:
© Somnolence, vomiting, tachycardia
QTc prolongation
Seizures (more common in citalopram)
Exhibit delayed toxicity (up to 12 hr after ingestion)

O O O

® SNRIs:
_ Duloxetine:
© Somnolence, vomiting, tachycardia
O Seizures rare
_ Venlafaxine/Desvenlafaxine:
O Seizures
O QTc prolongation
® Atypical antidepressants:
_ Bupropion
O Sedation
O Seizures
O QRS & QTc prolongation
_ Trazodone:
O Sedation
O QTc prolongation
O Hypotension
O Priapism
_ Mirtazapine:
O Sedation
O QTc prolongation
O Possible neutropenia in chronic dosing
® Atypical antipsychotics:
_ Variable dopamine receptor activity
_ Developed for fewer extrapyramidal symptoms (EPS), particularly tardive
dyskinesia, than typical antipsychotics
_ Most common symptoms in overdose include sedation, tachycardia, and
miosis
_ Clozapine:
O Agranulocytosis (in up to 1% taking chronically)
O Sialorrhea
O Cardiomyopathy
O Anticholinergic delirium



_ Olanzapine:
O Anticholinergic delirium
O QTc prolongation
_ Quetiapine:
O Hypotension from significant a;-antagonism

O QTc prolongation

O Anticholinergic delirium
_ Ziprasidone:

O Sedation

O QTc prolongation — increased risk of torsade
_ Aripiprazole:

O No QTc prolongation

O Hypotension

O Prolonged CNS dysfunction

ESSENTIAL WORKUP

Determine agents ingested, dose, and time of ingestion:
_ Investigate for coingested drugs.
Rapid bedside glucose if altered mental status

DIAGNOSIS TESTS & NTERPRETATION

Lab

Specific drug levels rarely available and do not guide emergent management
ECG:
_ For evaluation of QTc and QRS width
Urine pregnancy:
_ In females of childbearing age
Electrolytes, BUN, creatinine, glucose
Urine drug of abuse screening:
_ Rarely changes clinical management
Salicylate and acetaminophen concentrations
_ Very common coingestants in suicidal patients
Serum ethanol:
_ To evaluate ethanol intoxication as contributing to altered mental status

Imaging

CT of brain to evaluate for other causes of depressed mental status
CXR if intubated or hypoxic

DIFFERENTIAL DIAGNOSIS

TCA overdose
Ethanol overdose



Isoniazid overdose
Hypoglycemia

Hypoxemia

Hyponatremia
Hypocalcemia

Withdrawal syndromes
Serotonin syndrome

Head trauma

Opioid intoxication
Sedative-hypnotic overdose
Mood stabilizer/antiepileptic overdose
DKA

ﬁ TREATMENT

PRE HOSPITAL
® [n cases of suspected overdose, bring all medication bottles to hospital with
patient.
® ABCs
® (0.9% NS IV fluids as needed for hypotension
® Benzodiazepines as needed for seizures

INITIAL STABILIZATION/THERAPY

® ABCs:
_ Administer oxygen.
_ Place on cardiac monitor and measure pulse oximetry.
_ Establish IV access
_ Intubate as needed for airway protection or respiratory status.

® Rapid bedside glucose measurement

® Naloxone or D;yW as indicated for altered mental status and rapid clinical

evaluation
_ Flumazenil is not recommended for mixed-overdose patients, patients with
underlying seizure disorder, or patients chronically on benzodiazepines.
® May give diphenhydramine 25-50 mg IM/IV or Cogentin 1 mg IV for EPS

ED TREATMENT/PROCEDURES
® GI decontamination:
_ Do not attempt decontamination in a patient who cannot protect their
airway.
_ Intubation solely for decontamination purposes, however, is not
recommended.
_ Activated charcoal may be beneficial in early presenting overdoses.



® For QRS widening, administer sodium bicarbonate IV bolus.

_ Sodium bicarbonate infusion (i.e., “bicarb drip”) is NOT appropriate for use
with QRS widening, as it is ineffective and potentially limits ability to
provide sodium bicarbonate boluses.

® Treat hypotension unresponsive to IV fluids with norepinephrine rather than
dopamine owing to o, receptor antagonism.

® Treat seizures with:

_ Initial therapy: Benzodiazepines
_ For refractory seizures: Barbiturates

® Treat symptoms of serotonin syndrome (fever, AMS, tachycardia, rigidity,

hyperreflexia) with benzodiazepines and active cooling
MEDICATION

® Activated charcoal: 50-75 g PO initial dose; better to give 10g charcoal per 1g
ingested xenobiotic as tolerated up to 100g PO

® Benztropine 1 mg PO/IV

® Diazepam: 5-10 mg IV bolus (peds: 0.1 mg/kg IV bolus or 0.5 mg/kg rectal)

® Diphenhydramine 25-50 mg IM/IV (peds 1 mg/kg)

® Lorazepam: 2-4 mg (peds: 0.1 mg/kg) IV bolus

® Naloxone: 0.4-2 mg (peds: 0.1 mg/kg) initial bolus; may repeat up to a total of 10
mg

® Norepinephrine: 0.5-2 pg/kg IV infusion

® Phenobarbital: 15-20 mg/kg IV max. dose is 2 g; caution: Likely to develop
respiratory depression with IV loading doses

[

Sodium bicarbonate: 1 mEq/kg IV bolus (adult 8.4%; peds: <50 kg, 4.2%)

@ FOLLOW-UP

DISPOSITION

Admission Criteria

24 h telemetry admission for ingestions of the following: Citalopram,
escitalopram, venlafaxine, desvenlafaxine, bupropion
_ Asymptomatic patients 6 hr after ingestion of other antidepressant
medications do not require medical admission
Coma
Altered mental status
Symptoms of NMS
Hemodynamic compromise
ECG changes
Suicidal patients should be on a 1:1 observation



Discharge Criteria
® Asymptomatic patients of less toxic antidepressants >6 hr after ingestion may be
medically cleared for psychiatric admission.
® Discharge only asymptomatic patients who are not suicidal.

FOLLOW-UP RECOMMENDATIONS
Psychiatry referral for patients with intentional overdose

PEARLS AND PITFALLS
® For QRS widening, administer sodium bicarbonate IV bolus.
® Overdose with citalopram, venlafaxine, and bupropion have the possibility of
being more severe than overdoses with other SSRIs and SNRIs and should prompt
medical observation prior to clearance for psychiatric hospitalization.
® For any overdose, call your regional poison center at 1-800-222-1222

ADDITIONAL READING

® Boyer EW, Shannon M. The serotonin syndrome. N Engl J Med.
2005;352(11):1112-1120.

® Cooke MJ, Waring WS. Citalopram and cardiac toxicity. Eur J Clin Pharmacol.
2013;69(4):755-760.

® Levine M, Ruha AM. Overdose of Atypical Antipsychotics: Clinical presentation,
mechanisms of toxicity, and management. CNS Drugs. 2012;26(7):601-611.

® Stork CM. Serotonin reuptake inhibitors and atypical antidepressants. In: Nelson
LS, Lewin NA, Howland MA, et al., eds. Goldfrank’s Toxicologic Emergencies. 9th ed.
Chicago, IL: McGraw-Hill Medical; 2011:1037-1048.

5?: See Also (Topic, Algorithm, Electronic Media Element)
Tricyclic Antidepressant Poisoning

% CODES

ICD9
® 969.00 Poisoning by antidepressant, unspecified
® 969.02 Poisoning by selective serotonin and norepinephrine reuptake inhibitors
® 969.05 Poisoning by tricyclic antidepressants

ICD10

® T43.201A Poisoning by unsp antidepressants, accidental, init
® T43.211A Poisn by slctv seroton/norepineph reup inhibtr, acc, init
® T43.221A Poisn by selective serotonin reuptake inhibtr, acc, init



AORTIC DISSECTION, THORACIC
Jeffrey 1. Schneider * Jonathan S. Olshaker

@ BASICS

DESCRIPTION
® Aortic dissection begins when there is an intimal tear.
® Blood then dissects through the media under aortic systolic pressure.
® It is thought that hypertension is a major factor in the dissection process.
® Dissections can start proximally at the root and dissect distally to involve any or
all branches of the aorta, such as the carotid and subclavian arteries.
® The dissection process can also proceed proximally to involve the aortic root, the
coronary ostia, and the pericardium.
® Dissection that progresses proximally may lead to occlusion of the coronary ostia,
aortic valve incompetence, or cardiac tamponade.
® (lassification related to portion of aorta involved:
_ Stanford classification:
O Type A: Ascending aorta
O Type B: Distal to ascending aorta
_ DeBakey classification:
O DeBakey I: Intimal tear in aortic arch or root
O DeBakey II: Ascending aorta
O DeBakey III: Distal to takeoff of left subclavian artery
® Peak age for occurrence:
_ Proximal dissection: 50-55 yr
_ Distal dissection: 60-70 yr

Pregnancy Considerations
Risk of dissection increases in the presence of pregnancy:
® [n women <40 yr of age, 50% of dissections occur during pregnancy.

ETIOLOGY
Any process that affects the mechanical properties of the aortic wall can lead to
dissection:

® Hypertension (72% of patients in the Registry of Acute Aortic Dissection)
Congenital heart disease (bicuspid aortic valve, coarctation)
Aortic wall connective tissue abnormalities (cystic medial necrosis)
Connective tissue disease (Marfan disease, Ehlers—Danlos syndrome)
Pregnancy
Infectious/inflammatory conditions that can cause vasculitis (lupus, syphilis,
endocarditis, giant cell arteritis, rheumatoid arthritis, Takayasu arteritis)



® Previous cardiac surgery including CABG, aortic valve repair
® Tobacco use

@ DIAGNOSIS

SIGNS AND SYMPTOMS

History

® Chest pain:
_ May be absent in as many as 15% of patients
_ Substernal if type A dissection
_ Intrascapular if descending thoracic dissection
_ Lumbar if abdominal aorta involved
_ Starts abruptly
_ Usually described as sharp
_ Most severe at onset

® Back pain:
_ Commonly interscapular or lumbar

® Combination of chest, back, and abdominal pain

® Neurologic complaints:
_ Visual changes
_ Stroke symptoms

® Aortic dissection may present with atypical symptoms that can result in a delay of

diagnosis

_ Abdominal pain
_ Chest pressure
_ Leg pain
_ Syncope
_ Fever
_ Nausea, vomiting

Geriatric Considerations
Elderly are less likely to undergo surgery and have a higher mortality rate
® Elderly are less likely to describe their pain as abrupt in onset, have a pulse deficit,
or have aortic insufficiency

Physical-Exam
® HTN:
_ 35-40% may be normotensive.
® Pulse deficits:
_ Discrepancies in BP between limbs
_ Usually in upper extremities



® Neurologic/spinal cord deficits
® Murmur of aortic regurgitation:
_ Occurs in up to 31% of patients
_ Musical, vibrating quality with variable intensity
_ Heard best along right sternal border
® Shock
_ If pericardial rupture or myocardial infarction (MI) from dissection into a
coronary artery
® Atypical presentations
_ Ischemic lower extremity
_ Altered mental status
_ Congestive heart failure

ESSENTIAL WORKUP
ECG:
® Useful in ruling in or out ST-elevation MI or ischemia
® Dissection may involve coronary ostia and cause MI:
_ Inferior MI (right coronary artery lesion) is more common than left
coronary artery territory.
® Useful for evaluating the presence of left ventricular hypertrophy
® A normal ECG in the presence of severe, acute-onset chest/back pain should
heighten one’s suspicion of an aortic dissection.

DIAGNOSIS TESTS & NTERPRETATION

Lab

Leukocytosis

Hematuria

Elevated BUN and creatinine

Elevated amylase secondary to bowel ischemia

Elevated cardiac enzymes due to myocardial ischemia

D-dimer <500 ng/mL makes the diagnosis of dissection unlikely

Imaging

® CXR:
_ Useful in excluding other etiologies such as pneumothorax and pneumonia
_ In dissection, there may be a widened mediastinum or abnormal aortic

contour.

_ An enlarged heart secondary to pericardial fluid (blood) may be present.
_ May be completely normal in as many as 12-18% of cases

® Echo—transthoracic or transesophageal:
_ Transthoracic:

O Not very helpful in the diagnosis of aortic dissection



O May be used to evaluate for complications of a known dissection such
as tamponade, valvular incompetence, or MI (from ostial occlusion)
_ Transesophageal:
O May be performed in the ED
O Patients may require intubation.
O Provides information regarding extent of dissection and complications

® CT:
_ Very useful in defining extent of dissection
_ May also be used in diagnosing clinical entities such as pulmonary
embolism
_ Has a high sensitivity for the diagnosis of aortic dissection and is the
diagnostic modality of choice in many centers
® MRI:

_ Highly sensitive and specific
_ Requires patient transport out of ED for extended period of time
_ Lack of immediate availability may be a problem
_ Study of choice in those with renal insufficiency or dye allergy
® Aortography:
_ High sensitivity and specificity
_ Useful for preoperative planning
_ Difficult to obtain in many centers
® (Cardiac catheterization:
_ Due of overlap of symptomatology with cardiac ischemia, some patients
may have diagnosis made by cardiac catheterization when an intimal flap is
visualized.

DIFFERENTIAL DIAGNOSIS
® MI/ischemia
Unstable angina
Pneumothorax
Esophageal rupture
Pulmonary embolism
Pericarditis
Pneumonia
Musculoskeletal pain

ﬁ TREATMENT

PRE HOSPITAL
® Monitor
® [V access
® Oxygen



INITIAL STABILIZATION/THERAPY
® 2 large-bore IV lines
® Continuous cardiac monitoring
® Pulse oximetry
® Oxygen
® Type and cross
ED TREATMENT/PROCEDURES
® BP reduction to reduce shearing forces on aortic wall and slow down the dissection
process
® Medications: IV 3-blockade and nitroprusside

_ Medications are used to control HTN and cardiac contractility and decrease
shearing forces.

_ Esmolol (IV) or labetalol (IV):

O Contraindications: Bradycardia, COPD, hypotension

_ Nitroprusside (commonly used in conjunction with IV 3-blocker)

_ Caution when using the above together: To prevent an initial increase in
shear forces, [-blocker therapy should be started prior to the addition of
nitroprusside therapy

® Emergent surgery:

_ Treatment of choice for type A dissection

_ Treatment for type B dissections in those who have failed medical therapy

® Medical management:

_ Treatment of choice for stable type B dissections

ALERT

Symptoms of aortic dissection may be similar to those of cardiac ischemia/infarction
and pulmonary embolus. Treatment with thrombolytics and anticoagulants may be
harmful and potentially fatal if aortic dissection is present.

MEDICATION
® Esmolol: 500 pg/kg IV bolus, then 25--50 yg/kg/min drip
® Labetalol: 10-20 mg IV over 2 min q10-15min. Then 2-4 mg/min IV drip. Total
dose not to exceed 300 mg.
® Nitroprusside: 0.5 pk/kg/min IV and titrate upward to desired effect. Dose should
be based on IBW.

@ FOLLOW-UP

DISPOSITION

Admission Criteria
® All patients with acute aortic dissection should be admitted to the intensive care



unit.
® Emergency cardiothoracic surgery consultation should be obtained, especially in
cases of type A dissection.

Discharge Criteria
None

FOLLOW-UP RECOMMENDATIONS
Close follow-up with cardiology and/or cardiothoracic surgery is of paramount
importance.

PEARLS AND PITFALLS
® Untreated, nearly 75% of patients with ascending aortic dissection can be
expected to die within 2 wk, with a mortality of 1-3%/hr in the 1st 48 hr.
® Majority of patients present with pain (90%) of severe intensity (90%) that
occurred suddenly (84%).
® Although some recent literature has suggested a role for p-dimer testing, there is
insufficient evidence to support its use as the sole screening test for aortic
dissection.
® Should consider the diagnosis in patients with chest pain in whom conventional
therapy (nitrates, 3-blockers) are ineffective, and in those who have chest pain in
addition to another complaint (extremity weakness, back pain, paresthesias,
abdominal pain).
® [dentification of risk factors is critical. These include:
_ HIN
_ Male gender
_ Cocaine use
_ Advanced age
_ Pregnancy
_ Connective tissue disorders, such as Marfan syndrome or cystic medial
necrosis
_ Bicuspid aortic valve
_ Turner syndrome
_ Family history
_ Previous cardiac or valvular surgery

ADDITIONAL READING
® Harris KM, Strauss CE, Eagle KA, et al. Correlates of delayed recognition and
treatment of acute type A aortic dissection: The International Registry of Acute
Aortic Dissection (IRAD). Circulation. 2011;124:1911-1918.
® Khan IA, Nair CK. Clinical, diagnostic, and management perspectives of aortic



dissection. Chest. 2002;122(1):311-328.

® Klompas M. Does this patient have an acute thoracic aortic dissection? JAMA.
2002;287:2262-2272.

® Sutherland A, Escano J, Coon TP. D-dimer as the sole screening test for acute
aortic dissection: a review of the literature. Ann Emerg Med. 2008;52(4):339-343.

® Suzuki T, Distante A, Zizza A, et al. Diagnosis of acute aortic dissection by D-dimer:
The International Registry of Acute Aortic Dissection Substudy on Biomarkers
(IRAD-Bio) experience. Circulation. 2009;119:2702-2707.

ﬁ CODES

ICD9
441.01 Dissection of aorta, thoracic

ICD10

171.01 Dissection of thoracic aorta



AORTIC RUPTURE, TRAUMATIC (TAI)
Stephen R. Hayden

@ BASICS

DESCRIPTION

Traumatic aortic rupture (also referred to as traumatic aortic injury or TAI) is the
cause of death in an estimated 20% of lethal motor vehicle collisions.

An estimated 85% of patients with TAI die before reaching the hospital.

Patients surviving to the ED usually have a contained rupture as aortic blood is
tamponaded by the adventitia.

Without proper treatment, of the 15% that survive the initial event, 49% will die
within the 1st 24 hr, and 90% within 4 mo.

Mean age of patients sustaining aortic rupture is 33 yr, and 70% are male.

Most tears are transverse, not longitudinal.

Tears may be partially or completely circumferential.

ETIOLOGY

Most commonly results from motor vehicle collisions >30 mph
Unrestrained passengers, driver seat occupants (injuries from steering column and
instruments), and ejected occupants.
Other mechanisms: Auto versus pedestrian, airplane crashes, falls from height >10
ft, crush and blast injuries, direct blow to chest
Proposed mechanisms of aortic injury:
_ Shear forces arising from unequal rates of deceleration of the relatively
fixed descending aorta and the more mobile arch
_ “Bending” stress at the aortic isthmus may cause flexion of the aortic arch
on the left mainstem bronchus and pulmonary artery.
_ Twisting of the arch forces it superiorly and causes it to stretch.
_ Osseous structures (e.g., medial clavicles, manubrium, 1st rib) cause
pinching of the trapped aorta as they strike the vertebral column.
_ “Waterhammer” fluid wave causes explosive rupture of aorta just distal to
the aortic valve.

@ DIAGNOSIS

SIGNS AND SYMPTOMS

ALERT
Despite the severe nature of the injury, clinical manifestations are often deceptively
subtle or nonexistent as patients frequently present with multiple coexisting injuries.



1/3-1/2 of these patients do not have external signs of chest trauma.

History
® Substernal chest pain is the most common symptom, but only present in ~25% of
cases.
® Dyspnea, hoarseness, and stridor (tracheal compression from expanding
hematoma) are less common.

Physical-Exam

® Neither sensitive nor specific for aortic injury

® Generalized HTN may occur from stimulation of sympathetic afferent nerves
located near aortic isthmus.

® Harsh precordial or midscapular systolic murmur (1/3 of patients)

® [schemic pain in lower extremities, oliguria/anuria, paraplegia from decreased
aortic blood flow distal to aortic arch

® Swelling of base of neck (extravasation of blood)

® Acute coarctation syndrome (1/3 of patients): Upper extremity HTN with
decreased pressures in low extremities, caused by periaortic hematoma
compressing aortic lumen

ESSENTIAL WORKUP
Plain CXR is the primary screening tool with ~90% sensitivity, but low specificity.

DIAGNOSIS TESTS & NTERPRETATION

Lab
® CBC
® Chemistry
® Prothrombin time/partial thromboplastin time
® Type and cross-match (6-8 units PRBC)
Imaging
® Plain CXR:
_ Findings suggestive of mediastinal hemorrhage, hematoma, or associated
injuries:

O Widening of the superior mediastinum at the level of aortic arch
(defined as >8 cm on a supine film, >6 c¢cm in an upright PA film, or
> (.25 mediastinum-width to chest-width ratio) is the most sensitive
sign.

O Obscuration of the aortic knob is also a sensitive sign.

O More specific, but less sensitive, signs include opacification of the
aortopulmonary window, rightward displacement of nasogastric tube,
widened paratracheal stripe, and widened right paraspinal interface.



_ 7-10% false-negative rate with normal mediastinum on x-ray; consider use
of helical chest CT with high-speed deceleration mechanisms.
_ In pediatric patients: The most common findings are a left apical cap,
pulmonary contusion, aortic obscuration, and mediastinal widening.
Helical chest CT angiography:
_ Preferred confirmatory study in stable patients
_ Nearly 100% sensitivity and specificity for detecting aortic rupture with
improved CT technology
_ Has largely eliminated need for aortography
_ Advantages over aortography include noninvasive, provides information on
other thoracic structures, more rapid
Aortography:
_ Still considered by some to be the gold standard for diagnosis of TAI
_ Provides precise anatomic localization of aortic tears, useful for aorta
injured at >1 site (15-20% of cases)
_ Risk of further damage to aorta from catheter
_ Need for this modality is declining given advances in CT imaging quality.
Transesophageal Echo (TEE):
_ Can be done rapidly in the ED
_ Can detect associated cardiac injuries (contusion, effusion, etc.)
_ Reported 87-100% sensitivity and 98-100% specificity
_ Contraindicated in patients with cervical, maxillofacial, or esophageal
injuries
MRI:
_ High accuracy
_ Lengthy study time and difficulty monitoring patients limit use
Intravascular US:
_ Newer modality, availability is limited
_ Preliminary data suggest high sensitivity and specificity.

Pediatric Considerations
Presence of large thymus may make diagnosis of widened mediastinum difficult.

DIFFERENTIAL DIAGNOSIS

Supine CXR can lead to false positive for widened mediastinum; obtain upright PA
if possible.

Mediastinal hematoma owing to other causes

Mediastinal lymphadenopathy or tumor

Redundant aorta resulting from HTN

ﬁ TREATMENT



PRE HOSPITAL

Important information to retrieve at scene of injury:
® Vehicular speed
® Patient in driver or passenger seat
® Damage to steering column if driver is patient
® Ejection or use of seat belt

INITIAL STABILIZATION/THERAPY
® Follow advanced trauma life support protocols.
® Life-threatening intracranial, peritoneal, and retroperitoneal injuries take
precedence.

ED TREATMENT/PROCEDURES
® [Immediate trauma surgery consultation
® Immediate cardiothoracic or vascular surgery consultation (institution dependent)
® Avoid maneuvers that may result in a Valsalva-like response (e.g., gagging,
straining)
® Aggressive pharmacologic treatment of BP and heart rate, as emerging data
suggest delaying surgical repair may lead to improved outcomes
® Goal of medical therapy is to target heart rate 60 = 5 bpm, systolic BP 100-120
mm Hg, and mean arterial BP 70-80 mm Hg to decrease risk of sudden free
rupture and exsanguination:
_ B-blockers such as esmolol and labetalol are 1st-line agents
_ Calcium-channel blockers in patients with contraindications to [3-blockade
(CHF, COPD, 2nd- or 3rd-degree atrioventricular block)
_ Add vasodilator (nitroprusside) if needed to reach target BP and heart rate
goals.
_ Antihypertensives are relatively contraindicated in acute coarctation
syndrome.
® For significant hypotension, initiate rapid volume expansion, including blood.
® Vasopressors for refractory hypotension; norepinephrine and phenylephrine are
preferred
® Central venous and arterial catheters

ALERT

Only administer vasodilator after initiating negative inotrope ([-blocker or calcium-
channel blocker), as vasodilator alone can cause an increase in shearing forces on the
intact aortic adventitia.

MEDICATION
® Esmolol: 500 pg/kg bolus IV (peds: 100-500 pg/kg bolus), then 50-150 yg/kg/min
IV infusion (peds: 25-100 pg/kg/min IV infusion)
® Labetalol: 20 mg IV, followed by additional doses of 40 mg and 80 mg (peds: 0.2-



10 mg/kg per dose, max. 20 mg per dose) IV q10-15min, to 300 mg IV total; start
infusion at 2 mg/min and titrate up to 10 mg/min (peds: 0.4-3 mg/kg/h infusion)

® Diltiazem: 20 mg (0.25 mg/kg) IV over 2 min; 2nd bolus 25 mg (0.35 mg/kg) in 15
min if needed; infusion 5-15 mg/h

® Norepinephrine: Start with 0.5-1 pg/min and titrate to desired response; 8-30
Mg/min is usual dose (peds: Start 0.05-0.1 pg/kg/min, max. 2 pg/kg/min)

® Phenylephrine: 0.1-0.5 mg IV boluses q10-15min, initial dose not to exceed 0.5 mg
(peds: 5-20 pg/kg/dose q10-15min); 100-180 pg/min or 0.5 pyg/kg/min titrated to
desired effect (peds: 0.1-0.5 pg/kg/min, titrated to desired effect)

@ FOLLOW-UP

DISPOSITION

Admission Criteria
All patients with aortic injuries must be admitted to the ICU if not taken directly to the
OR.

FOLLOW-UP RECOMMENDATIONS
All patients with TAI are admitted to the hospital.

PEARLS AND PITFALLS

® Maintain a high degree of suspicion for TAI in patients with injuries from
significant deceleration mechanisms.

® (Clinical signs and symptoms may be subtle or nonexistent, necessitating some
reliance on radiologic imaging for diagnosis.

® Special attention should be given to assessment of the mediastinum on CXR in
trauma patients.

® Early pharmacologic control of BP and heart rate is of utmost importance when
diagnosis is confirmed.

ADDITIONAL READING

® Demetriades D, Velmahos GC, Scalea TM, et al. Blunt traumatic thoracic aortic
injuries: Early or delayed repair—Results of an American Association for the
Surgery of Trauma prospective study. J Trauma. 2009;66(4):967-973.

® Kwolek CJ, Blazick E. Current management of traumatic thoracic aortic injury.
Semin Vasc Surg. 2010;23(4):215-220.

® Moore MA, Wallace EC, Westra SJ. The imaging of paediatric thoracic trauma.
Pediatr Radiol. 2009;39(5):485-496. Review.

® Ng CJ, Chen JC, Wang LJ, et al. Diagnostic value of the helical CT scan for
traumatic aortic injury: Correlation with mortality and early rupture. J Emerg Med.



2006;30(3):277-282.
® Weidenhagen R, Bombien R, Meimarakis G, et al. Management of thoracic aortic
lesions—the future is endovascular. Vasa. 2012;41(3):163-176.

ﬁ CODES

ICD9
® 901.0 Injury to thoracic aorta
® 902.0 Injury to abdominal aorta

ICD10

® S25.01XA Minor laceration of thoracic aorta, initial encounter
® S25.02XA Major laceration of thoracic aorta, initial encounter
® S25.09XA Other specified injury of thoracic aorta, initial encounter



APHTHOUS ULCERS

Matthew R. Berkman

@ BASICS

DESCRIPTION
Painful ovoid or round ulcerations on the mucous membranes of the mouth, tongue or
genitals:

® Commonly referred to as “canker sores”

ETIOLOGY

® Unknown

® Etiology likely multifactorial with some correlation with:
_ Immunologic dysfunction; alteration of cell-mediated immune system
_ Infection
_ Food hypersensitivities (i.e., gluten)
_ Vitamin deficiency
_ Pregnancy
_ Menstruation
_ Trauma
_ Stress
_ Ethnicity
_ Immunodeficiency
_ Medications: 3-blockers, anti-inflammatory

® Epidemiology: Usually occurs in children and young adults (Peak age of onset:

Between 10 to 19 yr old)
_ Most common inflammatory ulcerative condition of the oral cavity (20-40%
of general population)

_ More common in women
_ May be familial

@ DIAGNOSIS

SIGNS AND SYMPTOMS
® Minor aphthous ulcers:

_ 70-90% of all aphthae
_ <5 mm in diameter; up to 5 appear at a time
_ Painful, shallow ulcers with necrotic centers
_ Raised, circumscribed margins and erythematous halos
_ Gray-white pseudomembrane
_ Affect nonkeratinized mucosa of anterior oral cavity



O Labial and buccal mucosa
O Floor of mouth
O Ventral surface of tongue
_ Rarely found on dorsum of tongue, hard palate, or gingiva
_ Last for 10-14 days; do not scar
_ Fever/constitutional symptoms rarely associated
® Major aphthous ulcers or Sutton disease:
_ 10-15% of all aphthae
_ Similar in appearance but more painful than minor form
_ >5mm in diameter; 1-10 ulcers at a time
_ Deeper than minor form
_ Involve all areas of oropharynx including pharynx, soft/hard palate, lips
_ Last for weeks to months, may scar
_ Onset after puberty
_ Often associated with underlying disease
_ Fever is rarely associated
® Herpetiform aphthous ulcers:
_ 7-10% of all aphthae
_ Multiple small clusters
_ <5 mm in diameter, 10-100 at any time, may coalesce into plaques
_ Herpetiform in nature, but herpes simplex virus cannot be cultured from
lesions.
_ Predisposition for women
_ Last for 7-30 days; scarring can occur

History
® Prodrome of burning or pricking sensation of oral mucosa 1-2 days prior to
appearance of ulcers
® Inquire about patient or family history of:
_ Systemic lupus erythematosus (SLE)
_ Inflammatory bowel disease (IBD)
_ Behcet disease
_ Reiter disease
_ Gluten sensitivity
_ Cancer
- HIV
® [nquire about patient sexual history of syphilis or herpes virus
® Inquire about current medications:
_ NSAIDs
_ B-blockers

Physical-Exam



® See “Signs and Symptoms.”
® Look for signs of dehydration:
_ Vital signs should be within normal limits.
_ Evaluate mucus membranes.
® Evaluate for signs of secondary infection.
® Evaluate for signs of systemic causes of ulcers (see “History”).

ESSENTIAL WORKUP
® Diagnosis is made by history and clinical presentation.
® Rule out oral manifestation of systemic disease:
_ More likely if persists >3 wk or associated with constitutional symptoms
® Focus on symptoms of eyes, mouth, genitalia, skin, GI tract, allergy, diet history
and physical exam

DIAGNOSIS TESTS & NTERPRETATION

Lab
Routine lab testing not indicated:
® Needed only when systemic etiologies causing ulcers are suspected
® Biopsy should be considered for ulcers lasting more than 3 wk
® Should be guided by history and physical exam:
_ CBC series
_ Rapid plasma reagin (RPR) (syphilis)
_ Fluorescent treponemal antibody-absorption test
_ Antinuclear antibody test
_ Tzanck stain: Inclusion giant cells (herpes virus)
_ Biopsy: Multinucleated giant cells (cytomegalovirus)
_ Fungal cultures

Diagnostic Procedures/Surgery
An outpatient biopsy should be considered for any ulcer >3 wk

DIFFERENTIAL DIAGNOSIS
® Trauma:
_ Biting
_ Dentures
_ Braces
® Drug exposure:
_ NSAIDs
_ Nicorandil
_ B-blockers
® Infection:
_ Herpes virus:



O Vesicular lesions
O Ulcers on attached mucosa
_ Cytomegalovirus:
O Immunocompromised patient
_ Varicella virus:
O Characteristic skin lesions
_ Coxsackievirus:
O Ulcers preceded by vesicles
© Hand, foot, and buttock lesions
_ Syphilis:
O Other skin or genital lesions
_ Erythema multiforme:
O Lip crusting
O Lesions on attached and unattached mucosa skin lesions
_ Cryptosporidium infection, mucormycosis, histoplasmosis
_ Necrotizing gingivitis
Underlying disease:
_ Behccet syndrome:
O Genital ulceration
O Uveitis
O Retinitis
_ Reactive arthritis (Reiter syndrome):
O Uveitis
O Urethritis
O HLA-B27-associated arthritis
_ Sweet syndrome:
© Fever
o Erythematous skin plaques/nodules
O In conjunction with malignancy

O Bloody or mucous diarrhea
O GI ulcerations
O Weight loss
_ Gluten-sensitive enteropathy:
O Weight loss
_ SLE:
O Malar rash
O ANA positive
_ Bullous pemphigoid/pemphigus vulgaris:
O Vesiculobullous lesions on attached and unattached mucosa
O Diffuse skin involvement
_ Cyclic neutropenia:
O Periodic fever



_ Squamous cell carcinoma:
O Chronic
O Head/neck adenopathy
® Immunocompromised patient:
- HIV
_ Agranulocytosis
_ Malignancy

ﬁ TREATMENT

ED TREATMENT/PROCEDURES
® Treatment guided by severity and duration of symptoms
® Goal is for symptomatic pain relief and reduction of inflammation.

MEDICATION
® Mild to moderate disease:
_ Avoid oral trauma/acidic foods
_ Topical anesthetic
O Magnesium hydroxide/diphenhydramine hydrochloride 5 mg/5 mL in
1/1 mix swish and spit
O Viscous lidocaine 2-5%: Applied to ulcer QID after meals until healed
_ Protective bioadhesives
O Topical OTC preparations (Orabase, Anbesol): Applied to ulcer QID
after meals until healed
_ Topical anti-inflammatory
O Amlexanox 5% paste (Aphthasol): applied to ulcer QID after meals
until healed
_ Antimicrobial mouthwash
O Chlorhexidine gluconate aqueous mouthwash 0.12% (Peridex): Mouth
rinse QID after meals until healed
® Severe disease:
_ Prednisone tablets: 30-60 mg PO per day X 7 d
_ Thalidomide: 50-200 mg PO per day X 4 wk

@ FOLLOW-UP

DISPOSITION

Admission Criteria
® Unable to eat or drink after appropriate analgesia
® Abnormal vital signs or evidence of dehydration



Discharge Criteria
® Tolerating fluids
® Adequate analgesia
® Normal vital signs

Issues for Referral
Follow up with primary care physician if lesions have not resolved within 2 wk.

FOLLOW-UP RECOMMENDATIONS
® Avoid oral trauma (hard foods) or acidic foods.
® Referral to a specialist if underlying disease suspected

PEARLS AND PITFALLS
® The vast majority of aphthous ulcers are benign, self-limited, and treated
symptomatically
® ED physicians must consider underlying systemic cause of ulcers.

ADDITIONAL READING

® Akintoye SO, Greenberg MS. Recurrent aphthous stomatitis. Dent Clin North Am.
2005;49:31-47.

® Brocklehurst P, Tickle M, Glenny AM, et al. Systemic interventions for recurrent
aphthous stomatitis (mouth ulcers). Cochrane Database Syst Rev. 2012;(9). Art No.:
CD005411. doi:10.1002/14651858.CD005411.pub2.

® Chattopadhyay A, Shetty KV. Recurrent aphthous stomatitis. Otolaryngol Clin North
Am. 2011;44:79-81.

® Chavan M, Jain H, Diwan N, et al. Recurrent aphthous stomatitis: A review. J Oral
Pathol Med. 2012;41:557-583.

® Scully C. Aphthous ulceration. Clinical practice. N Engl J Med. 2006;355:165-172.

® Wanda C, Chi AC, Neville BW. Common oral lesion: Part I. Superficial mucosal
lesions. Am Fam Physician. 2007;75:501-507.

% CODES

ICD9
® 528.2 Oral aphthae
® 608.89 Other specified disorders of male genital organs
® 616.50 Ulceration of vulva, unspecified

ICD10

® K12.0 Recurrent oral aphthae



® N50.8 Other specified disorders of male genital organs
® N76.6 Ulceration of vulva



APNEA, PEDIATRIC
Sarah M. Halstead

@ BASICS

DESCRIPTION
® Absence of respiratory airflow for a period of 20 sec, with or without decreased
heart rate:
_ Central apnea:
O Disruption in the generation or propagation of respiratory signals in
the brainstem and descending neuromuscular pathways
_ Obstructive apnea:
O Respiratory effort is present, but there is no airflow
O Structural airway obstruction, often with paradoxical chest wall
movement
O Functional obstruction from airway collapse
_ Mixed
® Apparent life-threatening event (ALTE):
_ Episode that is associated with a combination of apnea, color change,
change in tone, choking, or gagging
_ A clinical presentation, not a diagnosis

ETIOLOGY
® Infection:
_ Sepsis
_ Meningitis or encephalitis
_ Pneumonia
_ Pertussis/chlamydia
_ RSV and other viral respiratory infections
® Respiratory:
_ Obstructive airway lesions
o Enlarged tonsils and adenoids
Vocal cord dysfunction
Laryngotracheomalacia
Vascular ring
Foreign body
Craniofacial abnormality
O Choanal atresia or stenosis
_ Functional obstruction from airway collapse
_ Infection
_ Immaturity/prematurity

0O O O O O



_ Abnormal ventilatory response to hypoxia/hypercarbia
® Neurologic:
_ Seizure
_ Intracranial hemorrhage
_ Increased intracranial pressure
_ Tumor
_ Arnold-Chiari or other CNS malformation
_ Ingestion
_ Toxin
_ Carbon monoxide
_ Hypoxic injury
_ Neuromuscular disorder
_ Central hypoventilation syndrome
® (Cardiac:
_ Dysrhythmia
_ Congenital heart disease
_ CHF
_ Myocarditis
_ Cardiomyopathy
® GI:
_ GERD
_ Volvulus
_ Intussusception
® (Child abuse
® Endocrine/metabolic:
_ Hypoglycemia
_ Electrolyte disorders
_ Inborn errors of metabolism
® Other:
_ Transient choking episode
_ Laryngospasm
_ Periodic breathing
_ Breath-holding spell

@ DIAGNOSIS

ALERT
If the patient is apneic, treatment must commence at once.

SIGNS AND SYMPTOMS
Apnea may be current, historical, or impending.



History
® Duration of apnea
® State:
_ Asleep, awake, crying
_ Relationship to feeds and position (supine, prone)
® Respiratory effort:
_ None, shallow breathing, increased work of breathing, struggling to
breathe, choking
Presence and location of any color change
Position of eyes
Description of movements and muscle tone
Interventions done by the caregiver
Antecedent symptoms such as fever or cough
Antecedent trauma
Past medical history, including prematurity, cardiopulmonary, GI, or neurologic
conditions
® Any past history of ALTEs in this patient or family members

Physical-Exam
® Vital signs with temperature
® Growth parameters:
_ Weight pattern
_ OFC (head circumference) pattern
® Pulse oximetry
® Exam of airway and lungs:
_ Assess impending apnea
_ Stridor or other evidence of upper airway obstruction
_ Fast or slow respirations
_ Use of accessory muscles
_ Adventitial lung sounds
® Exam of heart:
_ Irregular rhythm
_ Murmur
_ Evidence of CHF
® Neurologic exam:
_ Assess mental status
_ Assess for trauma, seizure, or toxidrome
_ Muscle tone and reflexes
_ Funduscopic exam

ESSENTIAL WORKUP
® Complete history and physical exam
® The historical factors and exam will direct the diagnostic evaluation and treatment



Check/clear out upper airway as appropriate.
Remove or suction any obstruction as appropriate
Ensure proper head positioning with special consideration for occult trauma

DIAGNOSIS TESTS & NTERPRETATION

Lab
Perform as appropriate for presentation:
® Dextrostix
® CBC
® Urinalysis
® CSF studies
® Blood, urine, and CSF cultures
® Electrolytes (including calcium)
® BUN, creatinine
® Blood gas
® RSV and respiratory viral studies
® Pertussis and chlamydia tests
® Consider toxicologic screen (including toxic alcohols and acetaminophen)
® Consider LFTs and ammonia
Imaging
Perform as appropriate for presentation:
® CXR
® Head CT or MRI
® ECG
® UGI or swallowing study
® Polysomnography in follow-up in patient with suspected central or obstructive
sleep apnea
® EEG in follow-up
(]

0 Bone survey and other studies as indicated

DIFFERENTIAL DIAGNOSIS

Multiple etiologies as previously noted
Special considerations:
_ Breath-holding spells:
O Reflexive cessation of respiratory effort during expiration
O Cyanotic and pallid types
O Paroxysmal event occurring in 0.1-5% of healthy children 6 mo-6 yr
of age
_ Periodic breathing may be seen in neonates:
O 3 or more respiratory pauses lasting >3 sec with <20 sec of
respiration between pauses



O May be normal event

ALERT
In a neonate, strongly consider occult sepsis.

ﬁ TREATMENT

PRE HOSPITAL
® Respiratory support as indicated
_ High-flow oxygen if breathing resumes
_ Check/clear out upper airway
_ Bag-mask ventilation
_ Endotracheal intubation if continued apnea
® [V access, cardiac monitoring
® Look for signs of an underlying cause:
_ Medications
_ Document a basic neurologic exam:
o GCS
O Pupils
O Extremity movements
_ Gross signs of trauma
_ Talk with family/pre-hospital personnel for information

INITIAL STABILIZATION/THERAPY
® Establish unresponsiveness
® Check/clear out upper airway
® Remove or suction any obstruction
® Ensure proper head positioning

ED TREATMENT/PROCEDURES
® If currently apneic, ventilate with the bag-valve-mask device and high-flow oxygen
® Endotracheal intubation is required if apnea persists
® Resuscitation medications and antibiotics as indicated
® Support and counseling if breath holding suspected

MEDICATION
® Antibiotic doses in ED
_ Ceftriaxone: 50 mg/kg IV
_ Vancomycin: 15 mg/kg IV
— Neonates:
O Ampicillin: 50 mg/kg IV
O Gentamicin: 2.5 mg/kg IV
® Dextrose: 2-4 mL/kg DosW IV or 5-10 mL/kg D;oW IV



_ Neonates: 1 mo 2-4 mL/kg D;,W IV

® Naloxone: 0.01-0.1 mg/kg IV/IM/SC/ET
_ Caution: May precipitate withdrawal symptoms in patients with chronic
opiate use

@ FOLLOW-UP

DISPOSITION

Admission Criteria

® Patients who were or may become apneic should be admitted to an inpatient unit
for appropriate monitoring. Those with persistent abnormal vital signs need
intensive care monitoring.

® Variables that identify most children requiring admission include those with an
obvious need for admission including abnormal vital signs or a medical history, or
>1 apparent ALTE event in 24 hr.

® Recommend referral for pediatric evaluation and follow-up as indicated.
Interventions may include further studies (i.e., EEG), antireflux medications or
caffeine, and home monitoring.

Discharge Criteria

In patients without true apnea who are low risk and have no abnormalities noted
during the period of observation and evaluation, discharge may be considered, assuming
that parents are compliant and comfortable with their child and follow-up and support
are definitively established.

Issues for Referral
Primary care physician and subspecialist, reflecting suspected etiology

PEARLS AND PITFALLS
® Consider occult sepsis, especially in a neonate
® Consider occult trauma

ADDITIONAL READING
® Brand AD, Altman RL, Purtill K, et al. Yield of diagnostic testing in infants who
have had an apparent life-threatening event. Pediatrics. 2005;115:885-893.
® Claudius I, Keens T. Do all infants with apparent life-threatening events need to be
admitted? Pediatrics. 2007;119(4):679-683.
® De Piero A, Teach SJ, Chamberlain JM. ED evaluation of infants after an apparent
life-threatening event. Am J Emerg Med. 2004;22(2):83-86.



® Kahn A; European Society for the Study and Prevention of Infant Death.
Recommended clinical evaluation of infants with an apparent life-threatening
event. Consensus document of the European Society for the Study and Prevention
of Infant Death, 2003. Eur J Pediatr. 2004;163(2):108-115.

® Kaji AH, Claudius I, Santillanes G, et al. Apparent life-threatening event:
Multicenter prospective cohort study to develop a clinical decision rule for
admission to the hospital. Ann Emerg Med. 2013;61:379-387.

® McGovern MC, Smith MB. Causes of apparent life threatening events in infants: A
systematic review. Arch Dis Child. 2004;89(11):1043-1048.

[ﬁﬂ See Also (Topic, Algorithm, Electronic Media Element)
® Sudden Infant Death Syndrome
® Neonatal Sepsis

% CODES

ICD9
® 327.23 Obstructive sleep apnea (adult)(pediatric)
® 770.81 Primary apnea of newborn
® 786.03 Apnea

ICD10

® (G47.33 Obstructive sleep apnea (adult) (pediatric)
® P28.4 Other apnea of newborn



APPENDICITIS
Colleen N. Hickey * Jennifer L. Kolodchak

@ BASICS

DESCRIPTION
® Most common abdominal emergency
® Acute obstruction of appendiceal lumen results in distension followed by organ
ischemia, bacterial overgrowth, and eventual perforation of the viscus
® Pain migration:
_ Periumbilical pain: Appendiceal distension stimulates stretch receptors,
which relay pain via visceral afferent pain fibers to 10th thoracic ganglion.
_ RLQ pain: As inflammation extends to surrounding tissues, pain occurs
owing to stimulation of parietal nerve fibers and localizes to position of
appendix.

Pediatric Considerations
® 28-57% misdiagnosis in patients <12 yr (nearly 100% in patients <2 yr)
® 70-90% perforation rate in children <4 yr
® Perforation correlates strongly with delayed diagnosis.

Geriatric Considerations
® Decreased inflammatory response
® 3 times more likely to have perforation owing to anatomic changes
® Diagnosis often delayed owing to atypical presentations

Pregnancy Considerations
® Slightly higher rate in 2nd trimester compared to 1st/3rd/postpartum periods
® [ncreased perforation rate (25-40%), highest in 3rd trimester
® RLQ pain remains the most common symptom
® 7-10% fetal loss, up to 24% in perforated appendicitis
ETIOLOGY
® Luminal obstruction of appendix
® Appendiceal lumen becomes distended, inhibiting lymphatic and venous drainage.
® Bacterial invasion of wall, with edema and blockage of arterial blood flow
® Perforation and spillage of contents into peritoneal cavity, causing peritonitis
(usually 24-36 hr from onset)
May wall off and form abscess
® Gram-negative rods and anaerobic organisms predominate



@ DIAGNOSIS

SIGNS AND SYMPTOMS

History
® Abdominal pain: Primary symptom:
_ Normal location:
© RLQ pain
o 35% of patients have appendix located within 5 cm of “normal”
location.
_ Retrocecal appendix (28-68%):
O Back pain
O Flank pain
O Testicular pain
_ Pelvic appendix (27-53%):
O Suprapubic pain
O Urinary or rectal symptoms
_ Long appendix (<0.2%):
O Inflamed tip may cause pain in RUQ or LLQ.
© Anorexia
© Vomiting
® Change in bowel habits: Diarrhea (33%), constipation (9-33%)
® (lassic presentation (<75% adults):
_ Initially periumbilical pain
_ Followed by anorexia (1st symptom in 95%) and nausea
_ Localizes to RLQ (1-12 hr after onset)
_ Finally, vomiting with fever

Pediatric Considerations
® Presentations often nonspecific and difficult to localize (<50% have classic
presentation)
® Anorexia, vomiting, and diarrhea more common (half-eaten meal hours before
complaints of pain may more accurately indicate duration of symptoms)
® Observe child before exam for subtle indicators of local inflammation:
_ Limping gait
_ Hesitation to move or climb
_ Flexed right hip

Physical-Exam
® YVital signs:
_ Often normal
_ Fever: Normal to mild elevation ( <1°F) initially, increases with perforation



® Abdominal exam:
_ Tenderness at McBurney point (1/3 of distance from right anterior iliac
spine to umbilicus)
_ Guarding:
O Voluntary guarding early owing to muscular resistance to palpation

O Involuntary guarding (rigidity) later as inflammation progresses and
perforation occurs
_ Rebound:
O Pain with any rapid movement of peritoneum (e.g., bumping
stretcher)
_ Specific signs (less useful in pediatrics):
O Rovsing sign: Pain in RLQ when palpating LLQ
O Psoas sign: Increased pain on extension of right hip with patient lying

on her or his left side, owing to inflamed appendix touching iliopsoas
muscle.

O Obturator sign: Pain with passive internal rotation and flexion of right
hip
® Rectal exam:

_ Limited value: May localize tenderness/mass
® Pelvic exam:

_ Important to differentiate gynecologic disease

_ Vaginal discharge and/or adnexal tenderness or mass suggests gynecologic
disease.

_ Cervical motion tenderness when present suggests PID, but can be seen in
up to 25% of women with appendicitis
® Patient position:
_ Supine or decubitus with legs (particularly the right) drawn up
_ Prefer not to move
® Shuffling gait—known as “appy walk”

Pediatric Considerations
Almost all children have generalized abdominal tenderness with some rigidity.

Pregnancy Considerations
® Enlarging uterus displaces appendix upward and laterally.

® Hyperemesis gravidarum and other nonsurgical causes of vomiting should not
cause abdominal tenderness.

Geriatric Considerations
Typical signs of peritonitis may be absent in elderly.

ESSENTIAL WORKUP



® Suggestive history and physical exam sufficient to establish preoperative diagnosis
and warrant surgical consultation

® Tests listed below may be used to assist in diagnosis

® Atypical cases: Repeat serial exams in conjunction with some of the tests listed
below is effective, with decreased rates of negative appendectomies and no
increase in rates of perforation

DIAGNOSIS TESTS & NTERPRETATION

Lab
® CBC:
_ WBC >10,000, with left shift (80%)
_ Normal WBC does not exclude diagnosis
® (C-reactive protein:
_ Overall sensitivity 62%, specificity 66%
- May not be elevated early (<12 hr)
_ Increased sensitivity with serial measurements
® Urinalysis:
_ Generally normal
_ Mild pyuria, bacteriuria, or hematuria (25-30%)
_ Pyuria present if inflamed appendix lies near ureter or bladder
® Pregnancy test for females of child-bearing age

Imaging
® Unnecessary when diagnosis is clear
® Most helpful in female patients of child-bearing age where diagnosis is often
unclear
® Abdominal radiographs—not recommended
® US: Sensitivity 86-90%; specificity 92-95%:
_ Noncompressible appendix 6 mm anteroposterior (AP) diameter
_ Presence of appendicolith
_ Periappendiceal fluid/mass
_ Limited by obesity, bowel gas, retrocecal appendix, and operator
_ Negative study of limited use
® CT: Sensitivity 91-100%; specificity 94-97%:
_ Highest yield using oral and rectal contrast with focused appendiceal
technique (5 mm cuts from 3 cm above cecum extending distally 12-15 cm)
_ Fat stranding (100%)
_ Appendix 6 mm in diameter (93%)
_ Focal cecal apical thickening
_ Defines appendiceal masses (phlegmon vs. abscess)
_ Best study for finding alternative diagnoses
_ Nonvisualized appendix does not rule out appendicitis



® MRI: Sensitivity 97-100%, specificity 92-94%:

_ Appendix 7 mm in diameter

_ Periappendiceal fat stranding

_ Advantages: Lack of ionizing radiation, excellent safety profile of
gadolinium contrast agents

_ Disadvantages: High cost, limited availability, lengthy exam, lack of
radiologist familiarity in appendicitis

_ No gadolinium in early pregnancy (class C drug)

Pediatric Considerations
American College of Radiology recommends US followed by CT as needed for suspected
appendicitis

Diagnostic Procedures/Surgery
® [aparoscopy:
_ Diagnostic and therapeutic use
_ Gross pathology may be absent with positive microscopic findings
® Open appendectomy
® Percutaneous drainage

DIFFERENTIAL DIAGNOSIS

® Gastroenteritis
Meckel diverticulum
Epiploic appendicitis
Crohn's disease
Diverticulitis
Volvulus
Abdominal aortic aneurysm
Intestinal obstruction
UTI
Pyelonephritis
PID
Ectopic pregnancy
Ovarian cyst/torsion
Tubo-ovarian abscess
Endometriosis
Renal stone
Testicular torsion
Mesenteric adenitis
Henoch-Schonlein purpura
Diabetic ketoacidosis
Streptococcal pharyngitis (children)
Biliary disease



ﬁ TREATMENT

INITIAL STABILIZATION/THERAPY
® Airway, breathing, and circulation management (ABCs)

® Fluid resuscitation with LR or 0.9% NS

ED TREATMENT/PROCEDURES
® [V fluids, correct electrolyte abnormalities
® Immediate surgical consult for convincing history and physical exam:
_ Laparoscopic versus open technique
_ Negative appendectomy rate of 10% in males and 20% in females
_ Percutaneous drainage, IV antibiotics, bowel rest and possible interval
appendectomy in 6-8 wk in appendiceal abscesses
Perioperative antibiotics
NPO
Order CT if palpable mass is present in RLQ to define phlegmon versus abscess
If diagnosis is uncertain, send serial labs, observe, and repeat exams (6-10%
negative appendectomy rate with observation protocols)
® Analgesics:
_ Administration of analgesics, including narcotics, does not adversely affect
abdominal exam or mask pathology

MEDICATION

Ampicillin/sulbactam: 3 g (peds: 100-200 mg ampicillin/kg/24 h) IV q6h

Cefoxitin: 2 g (peds: 80-100 mg/kg/24 h) IV q6h

Ceftriaxone: 1 g (peds: 50-100 mg/kg) IV q24h

Ciprofloxacin: 400 mg (peds: 20-40 mg/kg) IV q12h

Ertapenem: 1 g IM/IV q24h

Metronidazole: 500 mg (peds: 30-50 mg/kg/24 h) IV q8-12h

Morphine sulfate: 3-5 mg (peds: 0.1-0.2 mg/kg per dose q2—-q4h) IV, every 15 min

titrated to effect

® Piperacillin/tazobactam: 3.375 g (peds: 150-300 mg/kg/d if <6 mo; 240-400
mg/kg/d if >6 mo) IV gbh

@ FOLLOW-UP

DISPOSITION

Admission Criteria
® Surgical intervention of acute appendicitis
® Observation or further diagnostic workup if diagnosis is uncertain



Discharge Criteria
Patients with abdominal pain thought not to be appendicitis may be discharged if they
meet the following criteria:

® Resolved or resolving symptoms

® Minimal or no abdominal tenderness

® No lab/radiologic abnormalities

® Able to tolerate PO intake

® Adequate social support and able to return if symptoms worsen
FOLLOW-UP RECOMMENDATIONS
24-48 hr recheck for patients discharged from the ED with abdominal pain of unclear
etiology

PEARLS AND PITFALLS
® Pediatric and geriatric patients present atypically and have increased perforation
rates
® Imaging is not required in a classic presentation of acute appendicitis
® Appendicitis cannot be ruled out on any imaging modality if the appendix is not
visualized

ADDITIONAL READING

® Basaran A, Basaran M. Diagnosis of acute appendicitis during pregnancy: A
systematic review. Obstet Gynecol Surv. 2009;64(7):481-488.

® Hennelly KE, Bachur R. Appendicitis update. Curr Opin Pediatr. 2011;23:281-285.

® Long SS, Long C, Lai H, et al. Imaging strategies for the right lower quadrant pain
in pregnancy. AJR Am J Roentgenol. 2011;196:4-12.

® Singh A, Danrad R, Hahn PF, et al. MR imaging of the acute abdomen and pelvis:
Acute appendicitis and beyond. Radiographics. 2007;27:1419-1431.

5@: See Also (Topic, Algorithm, Electronic Media Element)
® Abdominal Pain
® Vomiting, Adult; Vomiting, Pediatric

@ CODES

ICD9
® 540.1 Acute appendicitis with peritoneal abscess
® 540.9 Acute appendicitis without mention of peritonitis
® 541 Appendicitis, unqualified

ICD10



® K35.3 Acute appendicitis with localized peritonitis
® K35.80 Unspecified acute appendicitis
® K37 Unspecified appendicitis



ARSENIC POISONING
Vinodinee L. Dissanayake

@ BASICS

DESCRIPTION
® Acute toxicity:
_ Caused by intentional ingestion, malicious poisoning, or medication error
® Minimal lethal ingested dose ~2 mg/kg
® Chronic toxicity:
_ Resulting from occupational exposures, water or food contamination, or use
of folk remedies containing arsenic
® [ngestion is the primary route of exposure
® [nhalational toxicity is possible from arsine gas exposure

ETIOLOGY

® Most cases seen in the ED result from intentional ingestion or malicious poisoning

® Sodium arsenate, found in ant killer, is the most common acute exposure in the US

® Contaminated food and water supplies are the most common cause worldwide

® Inorganic arsenic trioxide has been recently approved as a chemotherapeutic agent
for acute myelogenous leukemia (AML)

® Melarsoprol, an organic arsenical, has been used to treat trypanosomiasis since
1949

® Found in pesticides, certain folk remedies (herbal balls), industrial wood
preservatives

® May be released as arsine gas from combustion of zinc- and arsenic-containing
compounds

Mechanism
® Arsenic exists in several forms—gas (arsine, or lewisite), organic, elemental, and
inorganic
® [norganic forms (pentavalent and trivalent arsenic) are most frequently involved
in toxic exposures:
_ Pentavalent arsenic uncouples oxidative phosphorylation
_ Most pentavalent arsenic is converted to the more toxic trivalent arsenic in
the body
_ Trivalent arsenic binds sulfhydryl groups and interferes in hemoglobin
production
_ Some trivalent arsenic may be methylated into species of varying toxicity
_ The more reactive species are DNA damaging and genotoxic



@ DIAGNOSIS

SIGNS AND SYMPTOMS
® CNS:
_ Altered mental status/encephalopathy
_ Neurodevelopmental deficits in children
_ Peripheral neuropathy
O Acute: Sensory neuropathy
O Subacute: Sensorimotor neuropathy
_ Peripheral dysesthesias
_ Headache
_ Seizures
® Cardiovascular:
_ Prolonged QTc interval
_ Hypotension (acute) or hypertension (chronic)
_ Dysrhythmias, primarily ventricular
_ Nonspecific ST segment changes
_ Noncardiogenic pulmonary edema
® Pulmonary:
_ Inhalational exposure increases lung cancer risk and respiratory mortality
_ Large acute ingestion (8 mg/kg) may lead to severe respiratory distress
O Pulmonary edema, hemorrhagic bronchitis, and bronchopneumonia
® GI:
_ Nausea, vomiting after ingestion and possibly inhalation
O Protracted and may be refractory to antiemetics at usual doses
© Can have hemorrhagic gastroenteritis; corrosive to GI tract
_ Rice water diarrhea
_ Abdominal pain
_ Garlic odor to breath, vomit, stools
_ Causes acute hepatitis; chronically, can cause portal HTN
_ A possible association with diabetes mellitus in chronic exposure
® Miscellaneous (usually associated with chronic exposure)
_ Acute rhabdomyolysis
_ Blackfoot disease in Taiwan: Gangrene from loss of circulation to
extremities
_ Dermatitis, such as toxic erythroderma and hyperkeratotic, hyperpigmented
lesions
_ Hemolytic anemia (more pronounced with arsine gas exposure)
_ Hypothyroidism (antagonizes thyroid hormone)
_ Increased risk of carcinoma (liver/basal cell/squamous cell of
skin/bronchogenic)
_ Leukopenia (after several days)



_ Mees lines (white bands across the nails owing to growth arrest caused by
arsenic)

_ Patchy alopecia

_ Raynaud phenomenon and vasospasticity

ESSENTIAL WORKUP
® Spot urine arsenic level
® CBC

DIAGNOSIS TESTS & NTERPRETATION

Lab
® Spot urine arsenic level >1,000 pyg/L may confirm diagnostic suspicion:
_ Peaks 10-50 hr postingestion
® Definitive test is 24 hr urine collection with speciation into organic and inorganic
types of arsenic.
Blood levels not routinely helpful owing to short half-life in serum (~ 2 hr)
CBC to evaluate for anemia, leukopenia, basophilic stippling
Electrolytes, BUN/creatinine, and glucose
Urinalysis to look for evidence of hemolysis/rhabdomyolysis
Liver function tests
Total creatine phosphokinase (CPK) for rhabdomyolysis
Hair and nail arsenic levels:
_ Do not help in acute setting
_ May help determine chronicity of exposure in select populations

Imaging
® Plain abdominal radiographs to look for radiopaque foreign body
® (Cranial CT/other studies as indicated by patient’s condition

DIFFERENTIAL DIAGNOSIS
® Acute toxicity:
_ Acute appendicitis/colitis/gastroenteritis
_ Celiac disease
_ Cholera
_ Distributive shock
_ Encephalopathy
_ Toxic ingestions
O Amanita mushroom poisoning
O Cyclic antidepressants or other seizure-inducing toxins
O Organophosphates
® Chronic toxicity:
_ Addison disease



_ Guillain-Barré syndrome or other neuropathy

_ Raynaud phenomenon

_ Thromboangiitis obliterans, or other vasculitides
_ Vitamin deficiency (B, Bg, or By,)

_ Wernicke-Korsakoff syndrome

ﬁ TREATMENT
PRE HOSPITAL

ALERT
® [f possible to do so safely, bring containers in suspected overdose/poisoning.
® Decontaminate skin.
® Support airway/breathing/circulation.
® Cardiac monitoring

INITIAL STABILIZATION/THERAPY
® ABCs:
_ Cardiac monitor
_ Isotonic crystalloids as needed for hypotension
® Naloxone, thiamine, and dextrose (D50W) as indicated for altered mental status
® Cardiovascular:
_ Vasopressors if refractory hypotension is present
_ Central venous pressure monitoring to prevent pulmonary/cerebral edema
_ Avoid type IA, IC and III antidysrhythmic agents, which worsen QTc
prolongation
_ Continuous cardiac monitoring for QTc prolongation
® Neurologic:
_ Treat seizures with benzodiazepines
_ Assist ventilation for respiratory failure from neuromuscular weakness
® Renal:
_ Hemodialysis for renal failure
® Alimentary:
_ Dextrose, enteral or parenteral feeding may be beneficial

ED TREATMENT/PROCEDURES
® Decontamination:
_ Orogastric lavage or aspiration may be helpful within the 1st hr of ingestion
_ Activated charcoal does not bind arsenic
_ If opacities are seen on abdominal film, administer whole bowel irrigation
(polyethylene glycol) at 1-2 L/hr until repeat radiographs are clear
_ If dermal exposure, decontaminate skin as 1st step in management



® Ensure that no one else is contaminated and environment is evaluated
® Ensure that electrolytes such as calcium, magnesium, and potassium are replaced
® Evaluate need for chelation therapy, based on levels, acuity of exposure, clinical
symptoms:
_ Consult with medical toxicologist/poison center
_ Agents
O Dimercaprol (British anti-Lewisite)
O DMSA (succimer)
® Elimination:
_ Hemodialysis not routinely effective
O Consider for patient with renal failure or other hemodialysis
indications
O Continue chelation throughout hemodialysis sessions
MEDICATION
® Dimercaprol (British anti-Lewisite): 3 mg/kg deep IM g4h for 24 h, then q6h for
the next 24 h, then q12h until able to tolerate PO
_ Caution: Contraindicated in patients with peanut allergies
® Dextrose 50%: 25 g (50 mL) (peds: 0.5 g/kg D,sW) IV for hypoglycemia
® DMSA (succimer): 10 mg/kg PO q8h for 5 d, then q12h for 14 d
® Sodium bicarbonate: 1 mEq/kg IV bolus, followed by infusion of 150 mEq in 1 L of
D:W at 150 mL/h
_ Used to treat rhabdomyolysis
_ Ensure that potassium and other electrolytes are monitored and replaced
during infusion
® Naloxone: 0.4-2.0 mg (peds: 0.1 mg/kg) IV, may repeat up to 10 mg for suspected
opioid intoxication
® Thiamine: 100 mg IM or IV (peds: 1 mg/kg)
® Vasopressors after sufficient fluids
_ Dopamine 5 pyg/kg/min, increase by 5-10 pg/kg/min (q10-30min) Max.: 20
ug/kg/min
_ Norepinephrine 0.01-3 pyg/kg/min, start at 2 ug/min, titrate to MAP 65-90
mm Hg
o

Max.: 20 yg/min

@ FOLLOW-UP

DISPOSITION

Admission Criteria
Symptomatic arsenic exposures should be admitted to an intensive care setting.



Discharge Criteria
® Asymptomatic patients with a spot urinary arsenic level <50 ug/L may be
discharged
® Suspected chronic exposures who do not require admission should be referred for
outpatient evaluation and 24 hr urine collection
® Ensure that home environment is safe for patient prior to discharge

FOLLOW-UP RECOMMENDATIONS
® Psychiatric follow-up for intentional overdoses
® Primary care follow-up for cancer screening and monitoring

PEARLS AND PITFALLS
® Arsenic poisoning results in a myriad of signs and symptoms
_ Suspect acute arsenic poisoning when patients present with gastrointestinal
distress and neurologic findings.
_ Suspect chronic arsenic poisoning in patients who present with neurologic
deficits, nonspecific wasting, and hyperkeratotic skin lesions.
® Consult a medical toxicologist/poison center regarding the need for chelation
therapy.
A special thanks goes to Dr. Gerald Maloney Jr, who contributed to the previous edition.

ADDITIONAL READING

® Agency for Toxic Substances and Disease Registry. Toxicologic Profile for Arsenic.
US Department of Health and Human Services. August 2007.

® Chen Y, Parvez F, Gamble M, et al. Arsenic exposure at low-to-moderate levels and
skin lesions, arsenic metabolism, neurological functions, and biomarkers for
respiratory and cardiovascular diseases: Review of recent findings from the Health
Effects of Arsenic Longitudinal Study (HEALS) in Bangladesh. Toxicol Appl
Pharmacol. 2009;239:184-192.

® Hughes MF, Beck BD, Chen Y, et al. Arsenic exposure and toxicology: A historical
perspective. Toxicol Sci. 2011;123(2):305-332.

® Munday SW, Ford M. Arsenic. In: Goldfrank’s Toxicologic Emergencies. 9th ed. New
York, NY: McGraw-Hill; 2010.

® Tournel G, Houssaye C, Humbert L, et al. Acute arsenic poisoning: Clinical,
toxicological, histopathological, and forensic features. J Forensic Sci. 2011;56(suppl
1):S275-S279.

ﬁ CODES

ICD9
985.1 Toxic effect of arsenic and its compounds



ICD10

® T57.0X1A Toxic effect of arsenic and its compounds, accidental (unintentional),
initial encounter

® T57.0X2A Toxic effect of arsenic and its compounds, intentional self-harm, initial
encounter

® T57.0X3A Toxic effect of arsenic and its compounds, assault, initial encounter



ARTERIAL GAS EMBOLISM (AGE)

Nicole L. Lunceford < Catherine M. Visintainer * Peter J. Park

@ BASICS

DESCRIPTION
® Results when air bubbles enter the pulmonary venous return from ruptured alveoli,
then propagate through the systemic vasculature:
_ Clinical manifestations depend on location of air bubbles in systemic
vasculature system.
® Also known as dysbaric air embolism or cerebral air embolism
® Caused by overpressurization of lung tissue, causing pleural tear with air entering
the vascular circulation:
_ Trapped air (in lungs with closed glottis) expands on diver ascent.
_ Boyle law: At a constant temperature, pressure (P) is inversely related to
volume (V):
© PV = K (constant) or P,V; = P,V,

_ As pressure increases/decreases, volume decreases/increases.

ETIOLOGY

® Pulmonary atrioventricular (AV) shunts, or as paradoxical embolism via a patent
foramen ovale

® Breath holding during ascent:

_ Symptoms attributable to a shower of bubbles and multiple blood vessel
involvement

® Jatrogenically during placement of central venous pressure (CVP) lines,
cardiothoracic surgery, or hemodialysis

® Penetrating injuries to heart, with emergent repair of cardiac wound

@ DIAGNOSIS

SIGNS AND SYMPTOMS
® (Cerebral:
_ Rapid onset:
O Almost all cases of AGE present within 1st 5 min of surfacing,
although most often symptoms are evident in 1st 2 min
_ Dive-related stroke
_ 2 main presentations:
O Apnea and full cardiopulmonary arrest
O Any combination of neurologic deficits
_ Presentation depends on arterial distribution of gas embolism:



Stupor or confusion (24%)
Coma without seizure (22%)
Coma with seizures (18%)
Unilateral motor deficits (14%)
Visual disturbances (9%)
Vertigo (8%)
Unilateral sensory deficits (8%)
Bilateral motor deficits (8%)
O Collapse (4%)
_ Spontaneous improvement minutes after initial deficits may occur:
O High incidence of relapse
O Improvement may be transiently related to postural changes that
affect distribution of bubbles flowing to brain.

O O O OO0 0O o ©°

® Pulmonary:
_ Dyspnea
_ Hemoptysis, pleuritic chest pain
_ Subcutaneous air
® (Cardiac:
_ MI owing to air in coronary vessels
_ Reduced cardiac output owing to air trapped in ventricle
_ Hamman sign: Crepitus on auscultation of heart
® Renal:
_ Renal infarction owing to air embolism

History
Elicit time of symptom onset in relation to dive surfacing (almost all symptoms occur
within the 1st 10 min).

Physical-Exam
Careful neurologic exam owing to the wide variety of neurologic manifestations

ESSENTIAL WORKUP
® (Clinical diagnosis: Recognize risk factors and various clinical presentations.
® [nquire as to unusual circumstances during ascent:
_ Breath holding
_ Panic/out-of-air situation
® Thorough neurologic exam must carefully document the extent of the deficits to the
motor, sensory, cerebellar, and cranial nerves.

DIAGNOSIS TESTS & NTERPRETATION

Lab
® Serum creatinine kinase activity:



_ Marker of the severity of cerebral AGE
® CBC
® Electrolytes, BUN, creatinine, glucose
® ABG when respiratory symptoms are present

Imaging
® CXR:
_ For evidence of pneumothorax or mediastinal emphysema (both rare)
® Chest CT
_ For evidence of local lung injury or hemorrhage
® Ventilation Perfusion Scan
_ For evidence consistent with pulmonary emboli
® EKG
® Echo:
_ Looking for evidence of patent foramen ovale
® CT head:
_ For altered mental status
_ Do not delay recompression for CT when AGE almost certain clinically.

DIFFERENTIAL DIAGNOSIS
® Cerebrovascular accident (CVA) from causes unrelated to gas embolism
® Neurologic deficits owing to decompression sickness

ﬁ TREATMENT

PRE HOSPITAL
® Cautions:
_ Patients who experience sudden neurologic recovery can relapse quickly as
bubble positions change.
_ Recognize AGE as a potential diagnosis.
® Altered mental status within 10 min of surfacing from compressed air dive
® Sudden neurologic decompensation following placement of central line
® Controversies:
_ Trendelenburg positioning patients with suspected AGE is not effective:

O Hypothesized that elevation of legs could cause air bubbles to migrate
away from cerebral circulation and that increased hydrostatic
pressure in brain will shrink bubbles

o Trendelenburg positioning may in fact increase injury by increasing
intracerebral pressure.

INITIAL STABILIZATION/THERAPY
ABCs:



® 100% oxygen by tight-fitting mask
® [ntubation for ventilation/protection of airway required
® [V access with volume augmentation

ED TREATMENT/PROCEDURES
® Hyperbaric oxygen recompression therapy (see “Hyperbaric Oxygen Therapy”):
_ For all AGE
_ Arrange transportation to nearest hyperbaric facility.
_ Aircraft capable of cabin pressurization below 1,000 feet barometric
pressure best suited for transfers
_ Prophylactic chest tube for simple pneumothorax to prevent conversion to
tension pneumothorax during recompression
_ Fill endotracheal and Foley catheter balloons with water or saline to avoid
shrinkage/damage during recompression.
® Divers alert network (DAN):
_ Based at Duke University Medical Center
_ Provides 24 hr emergency hotline for medical consultation on treatment of
dive-related injuries and for referrals to hyperbaric chambers (telephone:
[919] 684-8111)

@ FOLLOW-UP

DISPOSITION

Admission Criteria
Admit all following initial hyperbaric therapy for observation and re-exam.

Discharge Criteria
No AGE patients should be discharged from the ED.

FOLLOW-UP RECOMMENDATIONS
Hyperbaric oxygen referral for patients with arterial gas embolisms

PEARLS AND PITFALLS
® Symptoms occur during ascent or within 10 min of reaching the surface.
® Patients who experience sudden neurologic recovery can relapse quickly as bubble
positions change.
® Fill endotracheal and Foley catheter balloons with water or saline to avoid
shrinkage/damage during recompression.

ADDITIONAL READING



® Hawes J, Massey EW. Neurologic injuries from scuba diving. Neurol Clin.
2008;26:297-308.

® [Levett DZ, Millar IL. Bubble trouble: A review of diving physiology and disease.
Postgrad Med J. 2008;84:571-578.

® Lynch JH, Bove AA. Diving medicine: A review of current evidence. J Am Board
Fam Med. 2009;22:399-407.

® Tourigny PD, Hall C. Diagnosis and management of environmental thoracic
emergencies. Emerg Med Clin North Am. 2012;30:501-528.

® Van Hoesen KB, Bird NH. Diving medicine. In: Auerbach PS, ed. Wildemness
Medicine. 6th ed. St. Louis, MO: CV Mosby; 2011.

5?: See Also (Topic, Algorithm, Electronic Media Element)
® Barotrauma
® Decompression Sickness
® Hyperbaric Oxygen Therapy

% CODES

ICD9
958.0 Air embolism

ICD10

T79.0XXA Air embolism (traumatic), initial encounter



ARTERIAL OCCLUSION

Richard E. Wolfe

@ BASICS

DESCRIPTION

Immediate and severe compromise of the blood supply to a limb, threatening its
viability, secondary to the sudden blockage of a peripheral artery
® Arterial embolization
_ Thrombus or plaque
_ Originates from aneurysms or atherosclerotic lesions
_ Emboli typically lodge where there is an acute narrowing of the artery
_ 75% of emboli involve an axial limb vasculature

@)

O O O O

Thrombosis

Femoral 28%

Arm 20%

Aortoiliac 18%
Popliteal 17%
Visceral and other 9%

® Arterial dissection

® Trauma

_ Crush injuries
_ Compression
_ Arterial contusion and thrombosis
_ Arterial transection
® Limb ischemia >6 hr usually results in functional impairment or limb loss.
_ If acute on chronic, collateral circulation may preserve tissue beyond 6 hr.

ETIOLOGY
® Embolus:

_ Atrial fibrillation

_ Myocardial infarction
_ Valvular disease

_ Endocarditis

_ Atrial myxoma

_ Aneurysm

_ Atherosclerotic plaques
_ Paradoxical embolus

(@)
® Thrombosis

Patent foramen ovale

_ Vascular grafts



_ Atherosclerosis
_ Thrombosis of an aneurysm
_ Entrapment syndrome
_ Blood clotting disorders
_ Low flow state
_ Heparin-induced thrombosis
® Arterial dissection
® Arterial injury:
_ Intimal flap
_ Dissection
_ Pseudoaneurysms
_ Tatrogenic
O Catheterization
O Arteriography
o Balloon angioplasty
O Complication of arterial puncture
_ Penetrating trauma
O Gunshot, stab wounds, shotgun, shrapnel
O IV drug use
_ Blunt trauma
O Joint displacement
© Fracture
O Compartment syndrome

@ DIAGNOSIS

SIGNS AND SYMPTOMS
® Sudden onset of a cold, painful leg
® The 6 Ps:
_ Pain
O Gradual, initially increasing in severity then decreasing with
progressive sensory loss
O Distal progressing proximally
O Sudden onset with embolization
_ Pallor
_ Paresthesias
_ Paralysis
_ Pulseless (late finding)
_ Polar (Cold)
® Progressive peripheral nerve dysfunction
_ Early loss of proprioception and light touch
_ Loss of sensation and weakness follows



Blue toe syndrome:
_ Development of blue or violaceous discoloration in one or more toes
_ The affected digits are often painful.
_ The cyanosis initially blanches with pressure or leg elevation.
Signs of severe obstruction and poor prognosis
_ Absent capillary flow
_ Skin marbling
_ Loss of distal pulses
_ Paralysis

History

Time of onset
History of claudication or cramps
_ Reproducible discomfort of a defined group of muscles that is induced by
exercise and relieved with rest
Past medical history to identify risk factors for thrombosis or embolus

Physical-Exam

Sensory loss
Muscle weakness
Skin color changes
Loss of pulse
Signs of chronic arterial insufficiency:
_ Hair loss
_ Atrophic skin
Ankle-brachial pressure index measurement
_ Measure arm systolic pressure with the Doppler flowmeter for accuracy
_ Record pressure in both arms and both tibial arteries at the ankle.
_ Ratio of systolic BP in the lower legs to the brachial pressure in the arm:
O Place cuff above malleoli to measure pressure in lower legs
o Use Doppler at posterior tibial or dorsalis pedis artery
_ Chronic PVD <0.9
_ Acute arterial occlusion <0.5
Demarcation of the warm part of the extremity to the cold part to estimate level of
the obstruction

ESSENTIAL WORKUP

ALERT
Elevation, cool compress or ice, or warm compress to the affected extremity is
contraindicated.

DIAGNOSIS TESTS & NTERPRETATION



Lab

Electrolytes/anion gap
BUN

Creatinine

CBC

Creatine phosphokinase

Imaging

The utility of imaging in the ED is limited as most of the decision making is based
on the clinical presentation
Duplex US

_ Provides a “roadmap” of stenosis of the arteries of the lower extremities
CT angiography

_ With multidetectors, performance is similar to angiography

_ Like angiography it requires IV contrast bolus and exposure to radiation
MRI

_ Viable alternative to angiography.

_ Noninvasive

_ Does not required contrast material
Angiography

Classification

Class 1: Viable
_ Pain but no paralysis or sensory loss
_ Needs attention, not in immediate danger
Class 2: Threatened but salvageable
_ 2A: Some sensory loss, no paralysis: No immediate threat.
_ 2B: Sensory and motor loss: Needs immediate treatment
Class 3: Irreversible/nonviable:
_ Sensory loss, paralysis, absent capillary flow, skin marbling, absent arterial
Doppler flow
_ Will require amputation

DIFFERENTIAL DIAGNOSIS

Lumbar spine disorders

Back pain, mechanical

Decreased cardiac output owing to advanced atherosclerotic disease
Frostbite

Peripheral neuropathy

Aneurysm, abdominal

Ankle injury, soft tissue

Deep venous thrombosis

Septic thrombophlebitis



® Superficial thrombophlebitis
® Trauma, peripheral vascular injuries

ﬁ TREATMENT

PRE HOSPITAL

Early recognition and rapid transport to an emergency department
Place the limb in a dependent position

Keeping the limb warm

Oxygen by nasal cannula

Aspirin

ED TREATMENT/PROCEDURES
® Prompt consultation with vascular surgeon
® Heparin bolus followed by an infusion
® (Class 1: Viable
_ Most often due to thrombosis
_ Intra-arterial thrombolytic agents versus surgical revascularization or
endovascular repair depending on viability of limb
® (lass 2: Threatened but salvageable
_ Immediate surgical revascularization
_ Embolectomy if indicated
_ Angiography and oral anticoagulation post op
® (Class 3: Nonviable
_ Prompt amputation
_ Clinical assessment, imaging usually not required
® Pain control

MEDICATION
® Heparin: Weight-based protocol anticoagulation with typical 80 U/kg loading
bolus; 18 U/kg/h IV

@ FOLLOW-UP

DISPOSITION

Admission Criteria
® All patients with clinical diagnosis of acute arterial occlusion or (ABI <0.5) should
be admitted after an emergency consultation with a vascular surgeon.

Discharge Criteria
® Patients with chronic occlusive disease, resolved pain, and stable ABI



measurements
® No other acute medical issues (e.g., new atrial fibrillation)
® Vascular surgical follow-up can be ensured.
® Patients should be instructed to return for any recurrent or progressive symptoms.

Issues for Referral
® PVD patents in which illness is not severe or acute as to require inpatient
treatment may be discharged with appropriate follow-up with a vascular surgeon.
® Potential effects of various activities and medications on the course of their illness
should be discussed.
® Education on smoking cessation, temperature extremes, and vasoconstricting
medications should be considered.

ADDITIONAL READING

® (Clair D, Shah S, Weber J. Current state of diagnosis and management of critical
limb ischemia. Curr Cardiol Rep. 2012;14(2):160-170.

® Katzen BT. Clinical diagnosis and prognosis of acute limb ischemia. Rev Cardiovasc
Med. 2002;3(suppl 2):52-S6.

® Setacci C, De Donato G, Setacci F, et al. Hybrid procedures for acute limb ischemia.
J Cardiovasc Surg. 2012;53(1 suppl 1):133-143.

® Van den Berg JC. Thrombolysis for acute arterial occlusion. J Vasc Surg.
2010;52(2):512-515.

'Eté: See Also (Topic, Algorithm, Electronic Media Element)
Peripheral Vascular Disease

ﬁ CODES

ICD9
® 4449 Embolism and thrombosis of unspecified artery
® 444,21 Arterial embolism and thrombosis of upper extremity
® 444 22 Arterial embolism and thrombosis of lower extremity

ICD10

® [74.2 Embolism and thrombosis of arteries of the upper extremities
® [74.3 Embolism and thrombosis of arteries of the lower extremities
® [74.9 Embolism and thrombosis of unspecified artery



ARTHRITIS, DEGENERATIVE

Patrick H. Sweet

@ BASICS

DESCRIPTION

Degenerative arthritis or osteoarthritis (OA) is the most common progressive joint

disease, with 20-30 million cases in the US
Found almost exclusively in the elderly

ETIOLOGY

Mechanism
Repetitive stress to synovial joints associated with age
May be seen in younger patients secondary to joint trauma
Articular cartilage destruction:
_ Reactive changes in joint margin bone and subchondral sclerosis
Risk factors include age, obesity, trauma, genetics, sex, and environment.

@ DIAGNOSIS

SIGNS AND SYMPTOMS

Chronic progressive joint pain:
_ Worse with weight bearing, improved with rest
Asymmetric joint involvement:
_ Involves hand, foot, knee, hip, and spine joints
Morning joint stiffness usually <30 min
Joint deformity late in presentation with limited range of motion
Heberden nodes at the distal interphalangeal joints
Bouchard nodes at the proximal interphalangeal joints
Absence of systemic symptoms
Crepitus common

ESSENTIAL WORKUP

Thorough joint exam with assessment of range of motion and functional ability
Radiographic exam: Typical findings in OA are decreased joint space, irregular

bone at the joint margin, and osteophytes.

Synovial fluid analysis in the setting of effusion may be therapeutic and diagnostic
(see below), but is absolutely necessary if presents with warmth and erythema so

as to rule out a septic joint or gout.

ESR, CRP, and CBC if infection is in the differential as arthrocentesis may be
indicated if a more superficial infection cannot be ruled out (e.g., septic bursitis,



cellulitis, etc.).

DIAGNOSIS TESTS & NTERPRETATION

Lab
Synovial fluid exam typically reveals the following:

® (Clear

® FElevated leukocyte cell count, but <4,000/mm?3
® <25% polymorphonuclear leukocytes
® Glucose level similar to blood levels (95-100%)

Imaging

Radiographs

Joint space narrowing
Osteophyte formation
Marginal bone erosion
Subchondral sclerosis

DIFFERENTIAL DIAGNOSIS
® Gout or pseudogout
Septic arthritis
Rheumatoid arthritis
Charcot joint
Hemarthrosis
Overlying bursitis or soft tissue infection

f@ TREATMENT

The general goal of treatment is to provide relief from symptoms. A patient may have
significant radiographic evidence of disease but have very few symptoms. Therefore the
treatment regimen is tailored to the patient’s symptomatology.

PRE HOSPITAL
Immobilization of affected joint may be indicated until fracture is excluded.

INITIAL STABILIZATION/THERAPY
® Pain management acutely
® Begin a daily medication that can be managed on follow-up with primary care
physician.
® [nstructions for gentle strengthening exercises
® Avoidance of unnecessary joint immobilization

ED TREATMENT/PROCEDURES



Intra-articular (IA) arthrocentesis and injection:
® Ultrasound (US) guidance is recommended when expertise and instrument is
available
® Shown to be an effective low-risk intervention for OA with or without effusion
® Though relatively rare in larger joints, dry tap is a possible finding due to
anatomic features of joint and periarticular soft tissue (e.g., fat pad).
_ US very useful in this case
® (Careful attention must be given to aseptic technique while joint is in proper
position to reduce muscle tension, exposing joint space.
® Vapor coolant or lidocaine 1% or 2% can be used for local anesthesia.
® Usually 1.5 in or greater 22G or 18G hypodermic needle should be used with 1
syringe for arthrocentesis and another for IA corticosteroid injection.
® [f septic joint cannot be ruled out, corticosteroids should not be administered after
arthrocentesis.
Corticosteroid dosing equivalents:
® Small joints—wrist and foot:
_ Methylprednisolone 10-20 mg, triamcinolone 10 mg, betamethasone 0.75-
1.5 mg
® Medium-sized joints—elbow and ankle:
_ Methylprednisolone 40-80 mg, triamcinolone 20 mg, betamethasone 3-6
mg
® Large joints—knee and shoulder:
_ Methylprednisolone 80-120 mg, triamcinolone 40 mg; betamethasone 6-9
mg
® Some studies show triamcinolone to be more efficacious than other corticosteroids;
the author recommends this, if available.

MEDICATION
General guidelines:
® Acetaminophen is drug of choice initially as it has a safer medication profile
compared with NSAIDs and has been shown to be as efficacious in some patients.
® [f one class fails, consider another class (e.g., salicylates vs. COX-2 inhibitors).
® The 2 alternative medications below have been shown to have a small but positive
effect by meta-analysis of recent studies and can be considered adjuncts.
® Postprandial administration is recommended for all these. Patients at increased
risk for GI bleeding (e.g., history of peptic ulcer disease, etc.) should be placed on
COX-2 inhibitors or alternatively a proton pump inhibitor can be given with a
nonselective COX inhibitor.
® NSAIDs:
_ Celecoxib (reversible COX-2-selective) 400 mg PO mg PO q24:
O Note: Contraindicated in sulfonamide allergy
_ Ibuprofen (reversible nonselective COX): 400-600 mg PO g6h
_ Naprosyn (reversible nonselective COX): 500 mg PO ql12h



_ Meloxicam (reversible nonselective COX): 7.5 mg PO q12h or 7.5-15 mg PO
q24h
® Analgesics:
_ Acetaminophen: 500 mg (peds: 10-15 mg/kg, do not exceed 5 doses/24 h)
PO g4-6h, do not exceed 4 g/24 h
_ Tramadol: 50 mg PO q4-6h:
O Note: Use cautiously in elderly, patients with seizure disorders,
concurrently using antidepressants, or in hepatic or renal dysfunction.
_ Other opioid narcotics rarely used
® Alternative therapies (separate or in combination):
_ Glucosamine: 500 mg PO gq8h
_ Chondroitin: 1200 mg PO q24h
® Lifestyle modification:
_ Weight loss for the obese
_ Strengthening exercises

@ FOLLOW-UP

DISPOSITION

Admission Criteria
Rarely indicated in the absence of fracture

Discharge Criteria
® Ambulatory and capable of activities of daily living
® Improvement in symptoms (i.e., pain)

Sports Medicine Follow-up
® Consider referral to sports medicine clinic for definitive management

ADDITIONAL READING

® Hepper CT, Halvorson JJ, Duncan ST, et al. The efficacy and duration of intra-
articular corticosteroid injection for knee osteoarthritis: A systematic review of
level I studies. J Am Acad Orthop Surg. 2009;17(10):638-646.

® National Center for Complimentary and Alternative Medicine. The NIH
Glucosamine/Chondroitin Arthritis Intervention Trial (GAIT). J Pain Palliat Care
Pharmacother. 2008;22(1):39-43.

® Sconfienza LM, Serafini G, Silvestri E, eds. Ultrasound-guided Musculoskeletal
Procedures. Springer. 2012. 1-9.

® Stephens MB, Beutler Al, O’Connor FG. Musculoskeletal injections: A review of the
evidence. Am Fam Physician. 2008;78(8):971-976.



® Vangsness CT Jr, Spiker W, Erickson J. A review of evidence-based medicine for
glucosamine and chondroitin sulfate use in knee osteoarthritis. Arthroscopy.
2009;25(1):86-94.

@ CODES

ICD9
® 715.90 Osteoarthrosis, unspecified whether generalized or localized, involving
unspecified site
® 715.94 Osteoarthrosis, unspecified whether generalized or localized, hand
® 715.97 Osteoarthrosis, unspecified whether generalized or localized, ankle and foot

ICD10

® M19.049 Primary osteoarthritis, unspecified hand
® M19.079 Primary osteoarthritis, unspecified ankle and foot
® M19.90 Unspecified osteoarthritis, unspecified site



ARTHRITIS, JUVENILE IDIOPATHIC
Kathleen A. Kerrigan * Kenneth G. Christian

@ BASICS

DESCRIPTION
® Previously called JRA
® JIA comprises persistent, unexplained arthritis lasting >6 wk, occurring <17 yr of
age, and affecting a heterogeneous group of children.
® Prevalence up to 1 in 1,000 children
® Girls > boys for most forms

® (Classified into 7 subgroups: Systemic onset, polyarticular RF*, polyarticular RF-,
pauciarticular, psoriatic, enthesitis, other or unclassified.

® Subtypes are based on number, type, and symmetry of joints involved; presence of
systemic symptoms; skin involvement; family history; and lab values.

® Up to 20% of JIA patients remain unclassified or are classified in multiple
categories.

® Natural course of the disease depends on the subtype (pauciarticular with overall
best prognosis), but full resolution occurs in <50% of JIA patients.

® Many will have a fluctuating course and ongoing disease through adulthood.

ETIOLOGY
Believed to be an autoimmune disease triggered by an unknown environmental trigger
in a genetically susceptible host

@ DIAGNOSIS

Subtypes
® Systemic onset:
_ 10% of cases, girls = boys
_ Associated fever and arthritis:
O Fever: Diurnal (>39°C) of >2 wk duration, child looks ill during
temperature spike
O Arthritis: May involve any number of joints and may appear only
weeks to months after onset of fever
_ In addition there must be 1 of the following:
O Maculopapular, salmon-colored rash on trunk and axillae
o Lymphadenopathy
O Hepatosplenomegaly
O Serositis
_ Most acute, ill appearing of subtypes



ALERT
Systemic onset JIA patients are at risk for macrophage activation syndrome
(MAS).
MAS is a proliferation of macrophages causing a DIC-like picture with resultant
fever, mucosal bleeding, neurologic changes and multisystem failure.
ESR may be normal in active MAS
MAS mortality is 8-22%.
Pauciarticular:
_ 50% of cases of IJA
_ 80% girls, peak incidence 2—4 yr olds
_ Insidious onset and child appears healthy
_ <4 joints involved at 6 mo:
O Involves larger joints, (89% knee) hip rarely affected
O Joints swollen, mildly tender, with decreased range of motion (ROM),
possible leg-length discrepancy
_ Uveitis in about 20%; no other systemic signs
_ Subset termed extended pauciarticular progresses to greater joint
involvement after 6 mo and has worse prognosis
Polyarticular:
_ 10-30% of cases, girls > boys, bimodal peaks: 2-5 and 10-14 yr
_ >4 joints involved at 6 mo:
O Arthritis often symmetrical, small or large joints—commonly knees,
wrists, and ankles
O Decreased ROM of cervical and lumbar spine and temporomandibular
joint (TMJ)
_ Systemic involvement rare except for fatigue and anemia

_ Older girls with RF* often go on to develop typical adult rheumatoid
arthritis (RA) and are placed in a separate subtype.
Psoriatic:
_ Arthritis; asymmetric large joints of lower extremities and back
_ Psoriatic rash in patient or 2 of the following: Dactylitis, nail pitting,
psoriatic rash in 1st-degree relative
_ Enthesitis-related (enthesis means pain at the insertion of a muscle or
tendon)
_ Arthritis; asymmetric large joints of lower extremities
_ Boys > girls, age usually >6 yr
_ Sacroiliac (SI) joint pain
_ Limited flexion of lumbar spine
_ Uveitis
_ Often FH
Otherwise unclassified:



_ Arthritis not fitting into any distinct category

History
® Findings based on specific subtype
® (lassic presentation is insidious arthritis, worse in AM and with periods of
immobility, improved with ROM.
® New-onset systemic subtype most likely to use ED because they appear acutely ill,
whereas other subtypes have a more insidious onset.

ALERT
® Child with severe pain and red-hot joint probably does not have new-onset JIA.
® Rapid onset of polyarticular joint involvement is atypical for JIA; infectious or
reactive cause of arthritis should be ruled out.
® Beware of occult infection in patients on immunosuppressants.

Physical-Exam
® Determine if child is systemically ill: Search for fever, rash, or other nonarthritic
involvement.
® Do careful joint evaluation, documenting the number of joints involved and noting
whether they are red, warm, and swollen or have limited ROM.

ESSENTIAL WORKUP
® Rule out septic joint and malignant bone tumor.
® Rule out other identifiable causes of joint inflammation.
® Rule out complications from long-term drug therapy.

DIAGNOSIS TESTS & NTERPRETATION

Lab
® CBC, ESR; if ill appearance, add blood cultures
® Other labs if suspicious of specific subtype: rheumatoid factor (RF), antinuclear
antibodies (ANA), HLA-B27, LFTs:

_ Systemic—ESR often elevated, leukocytosis, thrombocytosis, anemia, minor
AST/ALT elevations, positive RF or ANA rarely seen, MAS may be associated
with elevated LFTs and abnormal clotting factors but will often have normal
ESR

_ Pauciarticular—common to have positive ANA in young girls; other labs
usually normal; if anemic or elevated ESR, are probably misclassified or
pauciarticular extended subtype

_ Polyarticular—may be anemic; if positive RF more likely to go on to adult
RA, ESR may be elevated

_ Enthesitis—more likely positive HLA; presence of positive RF or positive
ANA specifically excludes enthesitis subtype



_ Psoriatic arthritis—usually seronegative RF
® Unfortunately, RF and ESR may also be elevated in acute infection unrelated to
JIA.

ALERT
Consider adding Lyme titer if new joint swelling in endemic area.

Imaging
® Joint radiograph:
- Early presentation: Soft tissue swelling, joint effusion
- Late presentation: Osteoporosis, joint destruction, early growth plate
closure
® Ultrasound:
_ Evaluate for small effusion, especially if tap considered.

Diagnostic Procedures/Surgery

Arthrocentesis if concern for septic arthritis: 5,000-8,000 WBC/mm? with negative Gram
stain and culture typical for JIA

DIFFERENTIAL DIAGNOSIS
® ‘Trauma
® [nfection:

_ Septic arthritis, viral infection (especially parvovirus), Lyme disease,
rheumatic fever, tuberculosis, subacute endocarditis, malaria, Neisseria
gonorrhoeae infection

® Other rheumatic/connective tissue diseases:

_ Systemic lupus erythematosus, polyarteritis nodosa, Henoch-Schonlein
purpura, sarcoid

_ Legg—Calvé-Perthes disease/slipped capital femoral epiphysis

® Neoplasm:

_ Be suspicious of neoplasm in a severely uncomfortable child with midshaft

bone pain.
® Hematologic disease:

_ Sickle cell disease, hemophilia

® Drug reactions

g TREATMENT

INITIAL STABILIZATION/THERAPY
Toxic-appearing children: IV access, O,

ED TREATMENT/PROCEDURES



® ED treatment is directed toward ruling out a septic joint and other causes of acute
arthritis

® If the diagnosis of JIA is already established and the child presents with an acute
flare, a treatment plan/medication adjustment should be coordinated with the
child’s rheumatologist.

MEDICATION

® Medication in children with JIA is geared toward eliminating clinical signs of
active disease, maximizing joint function, and preserving growth. (Chronic
inflammation can make affected limb slightly longer.)

® Efficacy depends on JIA subtype and disease severity.

® Most pauciarticular JIA responds to NSAIDs and joint injections; polyarticular and
systemic JIA usually require disease-modifying antirheumatic drug (DMARD)
therapy and/or biological agents.

® Antibiotics are indicated only if the joint is infected.

ALERT
As early aggressive therapy may prevent some of the long-term complications of JIA, it
is now common for children to be placed on DMARDS and biological agents early in the
disease course. These medications have serious potential side effects, including:
¢ Immunosuppression
® Decreased vaccine response (live vaccinations are contraindicated)
® Increased potential for malignancy
® NSAIDs:
_ Responsiveness differs within NSAID subtype
_ Used alone in mild JIA subtype or with other medications
_ Ibuprofen: 30-45 mg/kg divided TID-QID
_ Naproxen: 10-20 mg/kg divided BID; maximum daily dose 1,000 mg
_ Side effects: Gastritis, hepatitis, renal, headache, dermatitis
_ Intra-articular steroids: Triamcinolone hexacetonide: 1 mL/mg of 20 mg/mL
solution
_ Often provide long-term (6-18 mo) relief
¢ DMARD:s:
_ Include corticosteroids, methotrexate, sulfasalazine
_ Corticosteroids
_ Use judiciously because of long-term complications, but high-dose pulse
therapy may be needed in acute attack.
_ Prednisone: 0.5-2 mg/kg PO
_ Methylprednisolone: 30 mg/kg daily IV up to 1 g for 1-5 days for high-dose
pulse steroids
_ Side effects: Gastritis, adrenal suppression, osteopenia, Cushing syndrome,
infection

_ Methotrexate: 5-15 mg/m? PO/SC or IM per week



_ Considered 1st-line DMARD, as most will respond
_ Side effects: GI, nausea, liver toxicity, teratogenic
_ Sulfasalazine: 30 mg/kg/d divided QID
_ Poorly tolerated in up to 30%
_ Side effects: GI, rash, anorexia
_ Biological agents—engineered to target specific key cytokines, very
expensive
_ Tissue necrosis factor binders
¢ Etanercept: 0.8 mg/kg SC once a week
_ Adalimumab: < 30 kg: 20 mg, > 30 kg: 40 mg given SC administered every
other week
_ Side effects: Infection, injection-site reactions, inhibit T-cell activation
_ Abatacept: 10 mg/kg infusion q4wk
_ Side effects: Infusion reaction, HA, cough, nausea, infection
® Non-FDA-approved therapies:
Remicade, rituximab, anakira, leflunomide IL-1 and IL-6 blockers
® Stem cell transplants are used rarely for severe cases unresponsive to medical
treatment:
_ Treatment for MAS is nonstandardized but may include high-dose steroids,
cyclosporine, cyclophosphamide, or intravenous immunoglobulin

®

<~ FOLLOW-UP

DISPOSITION

Admission Criteria
Unclear diagnosis in ill-appearing child or if concern of secondary joint infection

Discharge Criteria
® No evidence of septic joint, systemic infection, or organ failure from drug therapy
® Patient appears comfortable.
® Appropriate follow-up has been arranged.

Issues for Referral
® Orthopedics if septic joint suspected
® Rheumatologist if meds need adjustment

FOLLOW-UP RECOMMENDATIONS
® Children need long-term consults with a rheumatologist.
® Children with JIA need frequent eye exams to rule out uveitis (which is often
asymptomatic until permanent damage has occurred).



PEARLS AND PITFALLS

Rule out acute joint infection (always consider Lyme disease in the appropriate
geographic context).

Consider systemic onset JIA in child with prolonged diurnal febrile illness that is
unresponsive to antibiotics.

Consider MAS in systemic onset JIA patients who appear septic.

Review patient’s medications to identify potential side effects or
immunosuppression.

ADDITIONAL READING

Beresford MW, Baildam EM. New advances in the management of juvenile
idiopathic arthritis-1: Non-biological therapy. Arch Dis Child Educ Pract Ed.
2009;94:144-150.

Beresford MW, Baildam EM. New advances in the management of juvenile
idiopathic arthritis-2: The era of biologicals. Arch Dis Child Educ Pract Ed.
2009;94:151-156.

Espinosa M, Gottlieb BS. Juvenile idiopathic arthritis. Pediatr Rev. 2012;33:303-
313.

Gowdie PJ, Tse SM. Juvenile idiopathic arthritis. Pediatr Clin N Am. 2012;59:301—
327.

Marzan KA, Shaham B. Early juvenile idiopathic arthritis. Rheum Dis Clin Am.
2012;38:355-372.

['E See Also (Topic, Algorithm, Electronic Media Element)

Septic Joint
Lyme Disease

ﬁ CODES

ICD9

714.30 Polyarticular juvenile rheumatoid arthritis, chronic or unspecified
714.31 Polyarticular juvenile rheumatoid arthritis, acute
714.32 Pauciarticular juvenile rheumatoid arthritis

ICD10

® MO08.00 Unsp juvenile rheumatoid arthritis of unspecified site
® MO08.3 Juvenile rheumatoid polyarthritis (seronegative)
® MO08.90 Juvenile arthritis, unspecified, unspecified site



ARTHRITIS, MONOARTICULAR
Paul Blackburn

@ BASICS

DESCRIPTION
® [ocalized to 1 joint, not migratory
® 1 etiology does not exclude another
® Infectious (septic) arthritis: Rapidly destructive process causes significant disability
_ Contiguous extension (cellulitis, osteomyelitis), hematogenous spread, direct
inoculation
_ Predisposing factors:
O Local pathology (inflammatory arthritis, trauma, prosthetic joint)
O Immunosuppression
O [V drug use
® (Crystalline:
_ Gout: Uric acid overproduction or underexcretion, deposited within and
around joints.
_ Pseudogout: Calcium pyrophosphate
® Noninflammatory conditions
_ Osteoarthritis (DJD), trauma (fractures, hemarthrosis), autoimmune
disorders
_ Progressive joint destruction; mechanical dysfunction
O Bone reactive changes (spurring)
O Subchondral bony erosions

ETIOLOGY
® Infectious (septic)
_ Most common organisms nongonococcal
O Gram-positives: Streptococcus, Staphylococcus (80%)
_ Some associations:
O Staphylococcus aureus: (trauma, IV drug use)
O Neisseria gonorrhea (STD)
o Salmonella (sickle cell) but most common causes in sickle cell same
(Staphylococcus, Streptococcus)
O Less common: Fungal (chronic), spirochete (Lyme), viral
(polyarticular), mycobacteria (TB)
® (Crystalline:
_ Gout: Uric acid overproduction, underexcretion within, around joints
_ Tophi: Crystal deposits near recurrent flare sites. Progressive enlargement,
may ulcerate “spit out” (discharge) crystals



_ Negatively birefringent crystals
_ Pseudogout: Calcium pyrophosphate
_ Positively birefringent crystal
_ Bariatric surgery: Postoperative gout flares common, frequent, significant.
Prophylactic treatment effective, recommended
® Inflammatory
_ Diligent search for underlying cause, resultant conditions: arthridites
(rheumatoid, psoriatic), inflammatory bowel disease, Reiter syndrome
® Noninflammatory conditions
_ Osteoarthritis or degenerative joint disease (DJD), overuse, overload
(obesity)
_ Trauma (fractures, hemarthrosis)
_ Hemorrhagic disorders
_ Neuropathic disorders (Charcot joint)

Pediatric Considerations
® Infectious (septic) arthritis
_ Low incidence, high morbidity, sepsis (8%)
_ Most common: S. aureus, hip > knee, 50% coexisting osteomyelitis
_ Present like adults: Joint swollen, painful, worsened with weight bearing,
movement; constitutionally ill (fever, lassitude)
_ Immediate aspiration, empiric treatment, admission mandatory
® Inflammatory
_ A diagnosis only after septic joint excluded; then considerations same as
adults
® Noninflammatory:
® Orthopedic considerations to not overlook:
_ Salter-Harris epiphyseal plate fractures
_ Congenital hip dysplasia
_ Slipped capital femoral epiphysis (SCFE)
o0 Overweight adolescents
_ Legg—Calve-Perthes:
O Osteonecrosis femoral head
© Age 4-9
_ Bleeding disorders, hemorrhage

@ DIAGNOSIS
Early accurate diagnosis allows directed therapy, earlier resumption of function,
activities of daily living (ADL); longer-term morbidity lessened

SIGNS AND SYMPTOMS
® [solated to 1 joint, not migratory



_ Acute pain, swelling, redness, warmth
_ Decreased range of motion, nonweight bearing (effusion, pain,
osteomyelitis)
® Infectious (septic) arthritis:
_ Constitutionally ill, fever, chills
_ Larger joints swollen, painful range motion
O Knee > hip = shoulder > ankle > wrist
_ N. gonorrhea: Urethral discharge painful, purulent (males)
_ Lyme disease:
O Spirochete Borrelia burgdorferi
O Deer tick (Ixodes dammini)
O (Circular expanding, centrally clearing, eruption (erythema chronicum
migrans)
O Knees, shoulders most common
® (Crystalline:
_ Sudden, severe pain, swelling, erythema
_ Recurrent, self-limited flares
_ Gout: Great toe joint (“podagra”) > ankle > tarsal joints > knee
_ Tophi: Crystal granulomas overlying affected joints; ulcerate, drain crystals
_ Pseudogout. Knee > wrist > ankle = elbow
® [nflammatory:
_ Protean manifestations, findings related to systemic conditions
_ Individual, multiple, combination organ system involvement. Example:
Reiter syndrome: Iritis, urethritis, arthritis
® Noninflammatory conditions
_ Osteoarthritis (DJD):
o Stiffness AM (inactivity), after activity (synovial gelling), relieved

with rest
_ Trauma: Acute or distant, gradual swelling episodes, pain pattern same as
DJD
_ Neuropathic: Charcot joint (“bag of bones”), little or no pain—chronic
neuropathy

_ Hemarthrosis, hemorrhagic disorders

History
® See “Description,” “Etiolog