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Russell L. Cecil, M.D.

The Editors thought it appropriate that readers of Cecil Essentials of Medicine under-
stand why the book has commemorated the name of Dr. Cecil. These comments are
particularly apt for today’s readers, inasmuch as the first edition of Cecil Essentials of
Medicine was published in 1986, 21 years after Dr. Cecil’s death.

Dr. Cecil was born in 1882 and received his M.D. degree from the Medical College
of Virginia in 1906. After training in Berlin and Vienna and at Johns Hopkins Hospital
(Baltimore) and Presbyterian Hospital (New York), Dr. Cecil joined the faculty of
Cornell University Medical College in 1915, where he spent the remainder of his career.

Dr. Cecil realized that the subject of internal medicine was too large in scope to be
encompassed by a book written by a single individual and that advances in internal
medicine were occurring at a rapldly accelerating pace. These tenets provided the basic
motif for The Cecil Textbook of Medicine, first published in 1927: a comprehensive
textbook written by distinguished experts and revised frequently in order to maintain
currency.

Dr. Cecil’s major clinical interests were in infectious diseases, particularly the pneu-
monias, and in rheumatologic diseases, particularly arthritis. He developed one of the
first arthritis clinics in the United States, was a founding member of the American
Rheumatism Association (ARA), and served as President of the ARA in 1937. His
Textbook of Medicine rapidly became a standard throughout the world. He served as the
sole Editor of The Cecil Texthook of Medicine for the first seven editions.

The Editors of Essentials, together with W.B. Saunders Company, have recognized
the contributions of this exceptional clinician, scholar, and author by maintaining his
name on the title of Cecil Essentials of Medicine.

T. E. ANDREOLI, EDITOR-IN-CHIEF
C. C. J. CARPENTER
R. C. GRIGGS

J. LOSCALZO
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This edition of Cecil Essentials of Medicine is dedicated to two former Editors:

Fred Plum, one of the founding Editors, who recognized the need for a compact
textbook of Internal Medicine. Fred brought to Cecil Essentials of Medicine clarity in
writing and a crisp logic in setting priorities for the content of the text.

J. Claude Bennett, an Editor for the third and fourth editions of this book. Claude
brought to Cecil Essentials of Medicine his customary incisiveness and ecumenical knowl-
edge of internal medicine.

We thank both of you.



NOTICE

Medicine is an ever-changing field. Standard safety precautions must be fol-
lowed, but as new research and clinical experience broaden our knowledge,
changes in treatment and drug therapy become necessary or appropriate. Readers
are advised to check the product information currently provided by the manufac-
turer of each drug to be administered to verify the recommended dose, the
method and duration of administration, and the contraindications. It is the re-
sponsibility of the treating physician, relying on experience and knowledge of
the patient, to determine dosages and the best treatment for the patient. Neither
the Publisher nor the Editors assume any responsibility for any injury and/or
damage to persons or property.

THE PUBLISHER




\ CONTRIBUTORS

b s

Introduction to Molecular Medicine
Joseph Loscalzo, M.D., Ph.D.

Wade Professor and Chair, Department of Medicine,

Boston University School of Medicine; Physician-
in-Chief, Boston Medical Center; Director,
Whitaker Cardiovascular Institute, Boston,
Massachusetts

Decision-Making in Medical Practice

Susan S. Beland, M.D.

Associate Professor, Department of Internal
Medicine, Division of General Internal Medicine,
University of Arkansas College of Medicine, Little
Rock, Arkansas

Awny S. Farajallah, M.D.

Assistant Professor, Department of Internal
Medicine, Division of General Internal Medicine,
University of Arkansas College of Medicine, Little
Rock, Arkansas

Cardiovascular Disease

Eric H. Awtry, M.D.

Instructor in Medicine, Boston University School of
Medicine; Director of Education, Section of
Cardiology, Boston Medical Center, Boston,
Massachusetts

Joseph Loscalzo, M.D., Ph.D.

Wade Professor and Chair, Department of Medicine,

Boston University School of Medicine; Physician-
in-Chief, Boston Medical Center; Director,
Whitaker Cardiovascular Institute, Boston,
Massachusetts

Lisa A. Mendes, M.D.

Assistant Professor of Medicine, Boston University
School of Medicine; Staff Cardiologist, Boston
Medical Center, Boston, Massachusetts

Pulmonary and Critical Care Medicine

Kenneth L. Brigham, M.D.

Ralph and Lulu Owen Professor of Pulmonary
Medicine and Director, Center for Lung Research
and Division of Allergy, Pulmonary and Critical
Care Medicine, Vanderbilt University School of
Medicine, Nashville, Tennessee

Bonnie S. Slovis, M.D.

Assistant Professor of Medicine and Director,
Outpatient Medicine, Division of Allergy,
Pulmonary and Critical Care Medicine, Vanderbilt
University School of Medicine, Nashville, Tennessee

Sameh R. Abul-Ezz, M.D.

Associate Professor of Internal Medicine, Division of
Nephrology, University of Arkansas College of
Medicine, Little Rock, Arkansas

Thomas E. Andreoli, M.D., M.A.C.P.

Professor and The Nolan Chair, Department of
Internal Medicine, University of Arkansas College
of Medicine, Little Rock, Arkansas

Yousri M. H. Barri, M.D.

Assistant Professor of Internal Medicine, Division of
Nephrology, University of Arkansas College of
Medicine, Little Rock, Arkansas

Dinesh K. Chatoth, M.D.

Assistant Professor of Internal Medicine, Division of
Nephrology, University of Arkansas College of
Medicine, Little Rock, Arkansas

Sudhir V. Shah, M.D.

Professor of Internal Medicine and Director, Division
of Nephrology, University of Arkansas College of
Medicine, Little Rock, Arkansas

Mary Jo Shaver, M.D.

Assistant Professor of Internal Medicine, Division of
Nephrology, University of Arkansas College of
Medicine, Little Rock, Arkansas

vii



viii Contributors

Gastrointestinal Disease

Edgar Achkar, M.D.
Vice Chairman, Department of Gastroenterology,
Cleveland Clinic Foundation, Cleveland, Ohio

Aaron Brzezinski, M.D.
Staff Gastroenterologist, Center for Inflammatory

Bowel Disease, Department of Gastroenterology,
Cleveland Clinic, Cleveland, Ohio

Carol A. Burke, M.D.
Director, Center for Colon Cancer and Polyps,

Department of Gastroenterology, Cleveland Clinic,

Cleveland, Ohio

Darwin L. Conwell, M.D.

Director, Pancreas Clinic, Department of
Gastroenterology, Cleveland Clinic Foundation,
Cleveland, Ohio

Gary W. Falk, M.D.

Director, Center for Swallowing and Esophageal
Disorders, Department of Gastroenterology,
Cleveland Clinic Foundation, Cleveland, Ohio

Joel E. Richter, M.D.
Chairman, Department of Gastroenterolo
Cleveland Clinic Foundation, Cleveland, Ohio

Edy E. Soffer, M.D.

Director, Center for Lower GI Motility Disorders,
Department of Gastroenterology, Cleveland Clinic
Foundation, Cleveland, Ohio

John J. Vargo II, M.D.
Department of Gastroenterology, Cleveland Clinic
Foundation, Cleveland, Ohio

Gregory Zuccaro, Jr., M.D.

Head, Section of GI Endoscopy, Department of
Gastroenterology, Cleveland Clinic Foundation,
Cleveland, Ohio

Diseases of the Liver and Biliary System

Gary A. Abrams, M.D.

Assistant Professor of Medicine, Division of
Gastroenterology and Hepatology, University of
Alabama School of Medicine, Birmingham,
Alabama

Miguel R. Arguedas

Senior Fellow, Gastroenterology and Hepatology,
Department of Medicine, Division of
Gastroenterology and Hepatology, University of

Alabama School of Medicine, Birmingham,
Alabama

Michael B. Fallon, M.D.

Assistant Professor of Medicine, Division of
Gastroenterology and Hepatology, University of
Alabama School of Medicine, Birmingham,
Alabama

Brendan M. McGuire, M.D.
Assistant Professor of Medicine, Division of
Gastroenterology and Hepatology, University of

Alabama School of Medicine, Birmingham,
Alabama

Hematologic Disease

Nancy Berliner, M.D.

Arthur and Isabel Bunker Associate Professor of
Medicine and Genetics, Yale University School of
Medicine, New Haven, Connecticut

Jill Lacy, M.D.

Associate Professor of Medicine, Section of Medical
Oncology, Yale University School of Medicine,
New Haven, Connecticut

Henry M. Rinder, M.D.

Assistant Professor, Department of Laboratory
Medicine and Internal Medicine (Hematology), Yale
University; Director, Coagulation Laboratory, and
Associate Director, Hematology Laboratories, Yale—
New Haven Hospital, New Haven, Connecticut

Eunice S. Wang, M.D.
Fellow, De;;lyartment of Hematology-Oncology,

Memorial Sloan Kettering Cancer Institute, New
York, New York

Oncologic Disease

Christopher E. Desch, M.D.

Clinical Associate Professor of Medicine, Virginia
Commonwealth University, Medical College of
Virginia; Medical Director, Virginia Cancer
Treatment Centers, Richmond, Virginia

Jennifer J. Griggs, M.D.

Senior Instructor of Medicine, Division of
Hematology/Oncology, University of Rochester
School of Medicine, Rochester, New York

Metabolic Disease

Peter N. Herbert, M.D.

Clinical Professor of Medicine, Yale University School
of Medicine; Chief of Staff and Senior Vice
President for Medical Affairs, Yale—New Haven
Hospital, New Haven, Connecticut

Endocrine Disease

Philip Barnett, M.D., Ph.D.

Associate Professor of Medicine, University of
California, Los Angeles, School of Medicine;
Director, Diabetes Program, Cedars-Sinai Medical
Center, Los Angeles, California

Glenn D. Braunstein, M.D.

Professor of Medicine, University of California, Los
Angeles, School of Medicine; Chairman,
Department of Medicine, Cedars-Sinai Medical
Center, Los Angeles, California



Theodore C. Friedman, M.D., Ph.D.

Assistant Professor of Medicine, University of
California, Los Angeles, School of Medicine; Staff
Endocrinologist, Cedars-Sinai Medical Center, Los
Angeles, California

Vivien Herman-Bonert, M.D.

Associate Professor of Medicine, University of
California, Los Angeles, School of Medicine;
Clinical Coordinator, Pituitary Clinic, Cedars-Sinai
Medical Center, Los Angeles, California

Women's Health

Sally L. Hodder, M.D.

Associate Professor of Medicine, Case Western
Reserve University School of Medicine; Staff
Physician, University Hospitals of Cleveland,
Cleveland, Ohio

Ame L. Taylor, M.D.

Associate Professor of Medicine, Division of
Cardiology, and Vice Chair, Women’s Health
Programs, Case Western Reserve University School
of Medicine; Attending Physician, University
Hospitals of Cleveland, Cleveland, Ohio

Diseases of Bone and Bone Mineral
Metabolism

F. Richard Bringhurst, M.D.

Associate Professor of Medicine, Harvard Medical
School, Endocrine Unit; Chief of Staff,
Massachusetts General Hospital, Boston,
Massachusetts

Joel S. Finkelstein, M.D.

Associate Professor of Medicine, Harvard Medical
School, Endocrine Unit; Massachusetts General
Hospital, Boston, Massachusetts

Margaret P. Seton, M.D.

Instructor in Medicine, Harvard Medical School,
Arthritis Unit; Massachusetts General Hospital,
Boston, Massachusetts

Musculoskeletal and Connective Tissue
Disease

Joseph Korn, M.D.

Professor of Medicine and Biochemistry, Arthritis
Center, Boston University School of Medicine,
Boston, Massachusetts

Peter A. Merkel, M.D., M.P.H.
Assistant Professor of Medicine, Boston University
School of Medicine, Boston, Massachusetts

Robert W. Simms, M.D.

Associate Professor of Medicine and Clinical
Director, Section of Rheumatology, Boston
University School of Medicine, Boston,
Massachusetts

Contributors ix

Infectious Disease

Charles C. J. Carpenter, M.D., M.A.C.P.
Professor of Medicine and Director, International
Health Institute, Brown University School of

Medicine, Providence, Rhode Island

Michael M. Lederman, M.D.

Professor of Medicine, Case Western Reserve
University School of Medicine; Attending
Physician, University Hospitals of Cleveland,
Cleveland, Ohio

Robert A. Salata, M.D.

Professor of Medicine, Vice-Chairman, Department
of Medicine, and Chief, Division of Infectious
Diseases, Case Western Reserve University;
Attending Physician and Consultant and Medical
Director, Hospital Epidemiology and Infection
Control, University Hospitals of Cleveland,
Cleveland, Ohio

Neurologic Disease

Timothy J. Counihan, M.D., MRCPI

Assistant Professor of Neurology, University of
Rochester School of Medicine, Rochester, New
York

Jennifer J. Griggs, M.D.

Senior Instructor of Medicine, Division of
Hematology/Oncology, University of Rochester
School of Medicine, Rochester, New York

Robert C. Griggs, M.D.

Edward A. and Alma Vollertsen Rykenboer Professor
of Neurophysiology, and Chair, Department of
Neurology, University of Rochester School of
Medicine and Dentistry, Rochester, New York

Frederick J. Marshall, M.D.

Assistant Professor of Neurology and Chief, Geriatric
Neurology Unit, Department of Neurology,
University of Rochester School of Medicine and
Dentistry, Rochester, New York

Roger P. Simon, M.D.

Robert Stone Dow Chair in Neurology and Director,
Neurobiology Research, Legacy Health Systems,
Portland, Oregon

The Aging Patient

David A. Lipschitz, M.D., Ph.D.

Professor and Chairman, Donald W. Reynolds
Department of Geriatrics, University of Arkansas
College of Medicine, Little Rock, Arkansas

Robert J. Reis, M.D.
Professor of Geriatrics, University of Arkansas
College of Medicine, Little Rock, Arkansas



X Contributors

Dennis H. Sullivan, M.D.

Associate Professor of Geriatrics, University of
Arkansas College of Medicine, Little Rock,
Arkansas

Substance Abuse

Jeffrey L. Clothier, M.D.

Associate Professor of Psychiatry, University of
Arkansas College of Medicine; Chief, Ambulatory
Mental Health Service, John L. McClellan VA
Hospital, Little Rock, Arkansas

Timothy E. Holcomb, M.D.

Associate Professor of Internal Medicine, University
of Arkansas College of Medicine; Associate Chief
of Staff for Primary Care, John L. McClellan VA
Hospital, Little Rock, Arkansas



PREFACE

The fifth edition of Cecil Essentials of Medicine, like the preceding editions, is a succinct
and yet comprehensive textbook of internal medicine that considers the biologic basis for
understanding disease processes, the clinical characteristics of diseases, and the compas-
sionate and rational approaches to the diagnosis and treatment of diseases commonly
encountered by practitioners of internal medicine and the medical subspecialties. Thus,
this book is intended primarily for medical students; house officers; practitioners of
general medicine, internal medicine and other subspecialties, and other medical disci-
plines; and other persons involved either in preventive medicine or in caring for patients.

This fifth edition of Essentials has been revised extensively. Two new Editors, Robert
C. Griggs and Joseph Loscalzo, have replaced ]J. Claude Bennett, an Editor for the third
and fourth editions, and Fred Plum, one of the founding Editors of Essentials. Three
new sections have been added: Molecular Medicine; Evidence-Based Medicine; and
Women'’s Health. The Oncology section has been expanded. New authors have rewritten
seven sections entirely, and the remaining sections have been revised exhaustively with
regard to both content and timeliness. As with the fourth edition, this edition utilizes
four-color illustrations extensively. Finally, expansion of tabular material and algorithms
enabled us to make the fifth edition of Essentials more readable and yet approximately
10% smaller than the preceding edition.

We are deeply grateful to a number of individuals. The legacy of both Claude
Bennett and Fred Plum, to whom this edition is dedicated, remains. Dr. Susan S.
Beland, Associate Professor of Internal Medicine at the University of Arkansas, reviewed
all the content for this edition.

We also thank Ms. Lynne Gery, Manager, Developmental Editors, and Ms. Lisette
Bralow, Executive Publisher, Medical Books, both of the W.B. Saunders Company, who
contributed their customary excellence in the design and preparation of the fifth edition
of Essentials. Mr. Leslie E. Hoeltzel, Emeritus Manager, Developmental Editors, as-
sisted with prior editions of Essentials and with the initial planning for this edition.
Finally, we thank our very able secretarial staff, Ms. Clementine M. Whitman (Little
Rock); Ms. Barbara S. Ryan (Providence); Ms. Katherine A. Seropian (Boston); and Ms.
Shirley E. Thomas (Rochester).

THE EDITORS
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