
Comprehensive Management of 
Swallowing Disorders

Second Edition





Comprehensive Management of  
Swallowing Disorders

Second Edition

Ricardo L. Carrau, MD, FACS
Thomas Murry, PhD, CCC-SLP

Rebecca J. Howell, MD



5521 Ruffin Road
San Diego, CA 92123

e-mail:  info@pluralpublishing.com
Website:  http://www.pluralpublishing.com

Copyright © 2017 by Plural Publishing, Inc. 

Typeset in 10½/13 Palatino by Flanagan’s Publishing Services, Inc.
Printed in the United States of America by McNaughton & Gunn

All rights, including that of translation, reserved. No part of this publication may be reproduced, stored in a 
retrieval system, or transmitted in any form or by any means, electronic, mechanical, recording, or otherwise, 
including photocopying, recording, taping, Web distribution, or information storage and retrieval systems 
without the prior written consent of the publisher.

For permission to use material from this text, contact us by
Telephone:  (866) 758-7251
Fax:  (888) 758-7255
e-mail:  permissions@pluralpublishing.com

Every attempt has been made to contact the copyright holders for material originally printed in another source. If any have 
been inadvertently overlooked, the publishers will gladly make the necessary arrangements at the first opportunity.

NOTICE TO THE READER
Care has been taken to confirm the accuracy of the indications, procedures, drug dosages, and diagnosis and 
remediation protocols presented in this book and to ensure that they conform to the practices of the general 
medical and health services communities. However, the authors, editors, and publisher are not responsible for 
errors or omissions or for any consequences from application of the information in this book and make no 
warranty, expressed or implied, with respect to the currency, completeness, or accuracy of the contents of the 
publication. The diagnostic and remediation protocols and the medications described do not necessarily have 
specific approval by the Food and Drug administration for use in the disorders and/or diseases and dosages for 
which they are recommended. Application of this information in a particular situation remains the professional 
responsibility of the practitioner. Because standards of practice and usage change, it is the responsibility of the 
practitioner to keep abreast of revised recommendations, dosages, and procedures.

Library of Congress Cataloging-in-Publication Data

Names: Carrau, Ricardo L., editor. | Murry, Thomas, 1943- , editor. | Howell, 
   Rebecca J., editor.
Title: Comprehensive management of swallowing disorders / [edited by] Ricardo 
   L. Carrau, Thomas Murry, Rebecca J. Howell.
Description: Second edition. | San Diego, CA : Plural Publishing, [2017] | 
   Includes bibliographical references and index.
Identifiers: LCCN 2016014599| ISBN 9781597567305 (alk. paper) | ISBN 
   1597567302 (alk. paper)
Subjects:  | MESH: Deglutition Disorders
Classification: LCC RC815.2 | NLM WI 250 | DDC 616.3/1 — dc23
LC record available at https://lccn.loc.gov/2016014599



v

Contents

Foreword	 ix
Preface	 xi
Acknowledgments	 xiii
Contributors	 xv

Part I	 Introduction	 1

Chapter 1	 Epidemiology of Swallowing Disorders	 3
Thomas Murry, Ricardo L. Carrau, and Rebecca J. Howell

Part II	 Anatomy and Physiology of Swallowing	 9

Chapter 2	 The Organs of Swallowing	 11
David E. Eibling

Chapter 3	 The Normal Swallow	 29
Rebecca J. Howell

Part III	 Evaluation:  A. Clinical Evaluation	 35

Chapter 4	 The Otolaryngologist’s Perspective	 37
Ricardo L. Carrau and Rebecca J. Howell

Chapter 5	 Speech-Language Pathology:  The Clinical Swallow Examination	 43
Christina V. Nobriga and Thomas Murry

Chapter 6	 Clinical Evaluation of Swallowing Disorders:  The Pediatric Perspective	 51
Charles M. Myer IV

Chapter 7	 Evaluation of Swallowing:  The Gastroenterologist’s Perspective	 57
Andrew Lake and Satish S. C. Rao

Chapter 8	 The Neurologist’s Perspective	 69
Kathleen M. Sarber

Chapter 9	 Multidisciplinary Team Approach to the Management of Dysphagia	 77
Winston T. Cheng

Chapter 10	 The Registered Dietitian/Nutritionist’s Perspective	 83
Shayne Robinson

Chapter 11	 Evaluation of Dysphagia:  A Surgeon’s Perspective	 89
Ivy N. Haskins and Khashayar Vaziri

Part III	 Evaluation:  B. Functional Tests	 95

Chapter 12	 The Radiological Evaluation of Dysphagia:  The Barium Swallow	 97
Michael C. Burke, Robert K. Zeman, and M. Reza Taheri



	 vi	 Comprehensive Management of Swallowing Disorders

Chapter 13	 The Radiographical Evaluation of Dysphagia:  The Modified Barium Swallow	 117
Courtney L. Robinson

Chapter 14	 Functional Endoscopic Tests of Swallowing	 123
Daniel Weinstein

Chapter 15	 Transnasal Esophagoscopy	 129
Christopher M. Johnson and Gregory N. Postma

Chapter 16	 Gastroenterological Evaluation of Swallowing	 139
Kulthep Rattanakovit, Tanisa Patcharatrakul, and Satish S. C. Rao

Chapter 17	 Laryngeal Electromyography	 151
Steven Bielamowicz

Part IV	 Pathophysiology of Swallowing Disorders	 159

Chapter 18	 Pathophysiology of Neurogenic Oropharyngeal Dysphagia	 161
James L. Coyle, John C. Rosenbek, and Atsuko Kurosu

Chapter 19	 Neuromuscular Disorders	 185
Karen Wheeler Hegland

Chapter 20	 Iatrogenic Swallowing Disorders:  Chemotherapy	 197
Loni C. Arrese and Panayiotis (Panos) Savvides

Chapter 21	 Iatrogenic Swallowing Disorders: Radiotherapy	 205
Dukagjin M. Blakaj, Loni C. Arrese, Virginia M. Diavolitsis, and John C. Grecula

Chapter 22	 Dysphagia and Tracheotomy	 215
Rohan R. Joshi and Ashutosh Kacker

Chapter 23	 Surgery of the Oral Cavity, Oropharynx, and Hypopharynx	 223
Qasim Husain and Marc A. Cohen

Chapter 24	 Pathophysiology of Swallowing Disorders After Laryngectomy	 231
Mahmoud Issam Awad and David I. Kutler

Chapter 25	 Dysphagia Associated with Skull Base Surgery	 239
C. Arturo Solares and Ricardo L. Carrau

Chapter 26	 Thyroid Surgery	 245
David L. Steward

Chapter 27	 Swallowing Disorder After Cervical Spine Surgery	 251
David Dornbos III, Nolan B. Seim, and Ehud Mendel

Chapter 28	 Disorders of Esophageal Motility	 261
Roberta J. Hunter

Chapter 29	 Zenker and Other Esophageal Diverticula	 269
Rebecca J. Howell and John Paul Giliberto

Chapter 30	 Autoimmune Disorders	 277
Saravanan Thiagarajan and Surabhi A. Khanna

Chapter 31	 Neoplasia of the Upper Aerodigestive Tract:  Primary Tumors and	 293 
Secondary Involvement
Brianna K. Crawley



	 Contents	 vii

Chapter 32	 Benign Esophageal Webs and Strictures	 305
Ashli O’Rourke

Chapter 33	 Cardiopulmonary Disorders	 317
Abhimanyu Saini and Ashima Sahni

Chapter 34	 Infectious Diseases	 323
Kelli McCauley Williams and Rajat Madan

Part V	N onsurgical Treatment of Swallowing Disorders	 331

Chapter 35	 Diet Modifications	 333
Shayne Robinson

Chapter 36	 Nonsurgical Therapeutic Intervention for Swallowing Disorders	 337
Thomas Murry and Karen Wheeler Hegland

Chapter 37	 Dental Prosthetics	 347
Rebecca Leonard

Chapter 38	 Passy-Muir Valve/Decannulation	 355
Roxann Diez Gross, Lauren Dorn Enloe, and Stephanie Eleazar Reyes

Part VI	 Surgical Treatment of Swallowing Disorders	 367

Chapter 39	 Tracheostomy	 369
Paul M. Weinberger and Rebecca J. Howell

Chapter 40	 Vocal Fold Injection	 379
Brad W. deSilva and Laura Matrka

Chapter 41	 Laryngeal Framework Surgery:  Medialization Laryngoplasty	 389
Robert J. Andrews, James L. Netterville, and Albert L. Mercati

Chapter 42	 Cricopharyngeal Myotomy	 395
Marsha S. Reuther and Gregory N. Postma

Chapter 43	 Palatal Adhesion/Pharyngeal Flap	 403
James L. Netterville

Chapter 44	 Management of Intractable Aspiration	 409
Maggie A. Kuhn

Chapter 45	 Gastrostomy	 419
Edward L. Jones and Jeffrey W. Hazey

Chapter 46	 Surgical Management of Zenker and Other Esophageal Diverticula	 429
Rebecca J. Howell and John Paul Giliberto

Chapter 47	 Esophagectomy for Swallowing Disorders	 439
Winifred M. Lo and Valerie A. Williams

Chapter 48	 Motility Disorders of Esophagus and Surgical Interventions	 447
Melanie H. Howell and Erin Moran-Atkin

Chapter 49	 Gastroesophageal Reflux Disease:  Surgical Management and Other	 459 
Novel Therapies
Hope T. Jackson and Khashayar Vaziri



	 viii	 Comprehensive Management of Swallowing Disorders

Part VII	 Swallowing Disorders:  Prevalence and Management in	 469 
Special Populations

Chapter 50	 Pediatric Dysphagia:  Disorders of Swallowing and Feeding	 471
Justin C. Cohen and Thomas Murry

Chapter 51	 Swallowing Disorders in the Critical Care Patient	 481
Bernice K. Klaben and Heidi Schieve

Chapter 52	 Dysphagia in the Elderly	 489
David E. Eibling and James L. Coyle

Chapter 53	 Aspiration Pneumonia	 499
Priya D. Krishna

Chapter 54	 Expiratory Muscle Strength Training as a Therapy Modality	 509
Christine M. Sapienza, Bari Hoffman Ruddy, Erin P. Silverman, and Emily K. Plowman

Index	 527



ix

Foreword

Welcome to the second edition of Comprehensive 
Management of Swallowing Disorders. This textbook 
provides one of the most comprehensive works on 
dysphagia that the world has ever seen.

If you are fortunate to live long enough, it is 
likely that you or someone you love will develop a 
swallowing disorder. The disability caused by dys-
phagia can be physically and emotionally devastat-
ing. Some have likened the suffering to a perpetual 
state of being water boarded. Our patients with dys-
phagia, however, are resilient and remarkably coura-
geous in their fight to restore dignity to a life that has 
been radically altered.

Although there has been great advance in swal-
lowing diagnostics, there has been little progress 
in the management of profound dysphagia. This 
second edition textbook addresses a fundamental 

knowledge gap and provides the dysphagia clini-
cian with a comprehensive foundation for which 
future treatment innovation can be made.

I would like to thank the editors and contribu-
tors for their tireless effort, consummate devotion, 
and enduring passion in the completion of this 
work. Your dedication is infectious and provides the 
catalyst for future progress.

We must take advantage of the opportunity 
provided by this work to disrupt the stagnation 
in translational research for swallowing disorders. 
Complacency is not an option. For those of us who 
do battle in the clinic, on the ward, in the operating 
room, and in the lab, let us redouble our efforts to 
innovate, raise awareness, and make a difference. 
Vitalize your sense of innovation and THINK BIG. 
The time is now.

Peter C. Belafsky, MD, MPH, PhD
Professor and Director
Center for Voice and Swallowing
Department of Otolaryngology-Head 

and Neck Surgery
University of California, Davis School 

of Medicine
Department of Medicine and 

Epidemiology
University of California, Davis School 

of Veterinary Medicine
Sacramento, California
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Preface

The first edition of Comprehensive Management of 
Swallowing Disorders was published in 1999 by Sin-
gular Publishing Group. When Singular was sold, 
the new company retained the contract. The text 
continued to sell despite the lack of active market-
ing. Eventually, the authors (R.L.C., T.M.) success-
fully reacquired the rights to the book. A second 
printing by Plural Publishing Incorporated in 2006 
resulted in continued strong interest in the book. 

The continued interest in the first edition was 
the stimulus to produce this new and updated edi-
tion. Drs. Carrau and Murry were fortunate to be 
joined by Rebecca Howell, MD as a coeditor. Dr. 
Howell brings a new enthusiasm to the book and 
a new group of dysphagia specialists to the second 
edition. With several authors from the first edition 
and the addition of new authors, the editors have 
updated each section of the book. This edition rep-
resents the broad interests of the medical, surgical, 
and behavioral specialists who treat swallowing dis-
orders. The authors bring their research and teach-
ing expertise to the contents of the revised book. The 
second edition of Comprehensive Management of Swal-
lowing Disorders is both a clinical reference as well as 
a textbook for all specialists involved in dysphagia 
teaching and clinical care.

Clinicians who pioneered work in dysphagia are  
the impetus for the second edition of this text. From the 
time when swallowing was taken for granted to the  
present day, research in every aspect of eating, chew-
ing, swallowing, nutrition, and quality of life has 
advanced the rehabilitation of patients with swal-
lowing problems. The treatment of swallowing dis-
orders continues to grow as a medical specialty and 
a science and is no longer overlooked in the overall 
management of patients suffering from disorders 
such as a stroke, cancer, and other acute or chronic 
catastrophic diseases. We have seen the changes in 
clinical pathways that have occurred in major medi-
cal centers to improve the rehabilitation of patients 
through the efforts of those who treat swallowing.

It is because of the ever-evolving changes in the 
management of swallowing disorders and the inevi-
table and necessary interaction with all the many 
specialists who treat swallowing disorders that we 

elected to revise the original text and represent all 
the specialties that manage dysphagia. Our experi-
ence, gained after a number of years working in a 
multidisciplinary environment, studying swallow-
ing both in the normal and disordered populations, 
is that swallowing problems are complex even when 
the diagnosis is known. Moreover, our philosophi-
cal approach is that swallowing is not the domain 
of only speech pathologists or the medical or surgi-
cal specialists. Rather, it is in the best interest of the 
patients suffering from a swallowing disorder that 
all clinicians involved in their care be active partici-
pants in their rehabilitation.

This second edition of Comprehensive Manage-
ment of Swallowing Disorders addresses the swal-
lowing problems from the point of view of all those 
specialists in medical, surgical, and rehabilitative 
medicine who are involved in the management of 
these patients. We feel that each discipline must 
understand each other’s role in the management 
of swallowing disorders. Central to that notion is 
the understanding of the normal swallow. We have 
devoted a considerable number of pages to the 
normal pediatric and adult swallow, including a 
detailed discussion of the anatomy, physiology, and 
pathophysiology of swallowing. The clinician who 
understands the anatomy, physiology, and neurol-
ogy of normal swallowing will better understand 
the effects of diseases, disorders, and functional 
changes that present as swallowing disorders. 
We have revised all of the chapters and invited 77 
authors who are currently in the forefront of dyspha-
gia management, research, and teaching.

This text is divided into seven sections. In the 
first section, an introduction to the myriad of swal-
lowing disorders is presented. A vast array of condi-
tions that are associated with swallowing disorders 
and their epidemiology are introduced.

Part II describes the anatomy and physiology of 
swallowing. Both the organs of swallowing and the 
normal swallow are reviewed in detail. “The Normal 
Swallow,” written by Dr. Howell, updates the latest 
understanding of normal swallowing physiology.

Part III addresses the evaluation of swallowing 
from seven perspectives: otolaryngology, speech 
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pathology, pediatrics, gastroenterology, neurology, 
physical and rehabilitative medicine, nutrition, and 
surgery. Each specialist describes the clinical eval-
uation and procedures that he or she uses when 
first evaluating a patient with a swallowing prob-
lem. Although some of these techniques are simi-
lar among all and, therefore, the text may appear 
to be repetitive, each discipline provides a unique 
perspective on the aspects important for making a 
diagnosis and planning treatment.

Part III also includes chapters on various tests 
of swallowing function. These include the various 
radiographic examinations, endoscopic tests of 
swallowing, gastroenterology tests, and electromy-
ography. The benefits and disadvantages, along with 
the complications, of each test are described.

Part IV contains 18 chapters that cover all 
aspects of the pathophysiology of swallowing dis-
orders. This section of the text is a “tour de force” 
of medical, surgical, and neurological problems 
that lead to swallowing disorders; the identifying 
signs and the disorders; and, in some chapters, case 
studies of management. The detail with which this 
section of the book is assembled reflects the strong 
multidisciplinary nature of the entire text.

Part V is devoted to the nonsurgical treatment 
of swallowing disorders. Four chapters are devot- 

ed to diet modification, behavioral techniques, 
prosthodontics, and swallowing management of 
adults with tracheotomies. Each chapter includes 
methods and procedures for each stage of swal-
low rehabilitation. Nonsurgical rehabilitation of 
swallowing has advanced from the early trials to 
a functional framework of treatment based on the 
swallowing disorder.

Part VI reviews the surgical treatments of swal-
lowing disorders. These chapters are devoted to the 
various surgical procedures that are both temporary 
and permanent treatments for laryngeal, pharyn-
geal, esophageal, and gastric disorders.

Part VII addresses swallowing problems in spe-
cial populations. Special problems of the pediatric 
population are addressed, as well as problems of 
critical care patients, aging patients, terminally ill 
patients, and patients with intractable aspiration 
pneumonia. A final chapter discusses future trends 
in the management of dysphagia.

We are indebted to the many specialists who 
have taken time to address swallowing from a mul-
tidisciplinary perspective. Their commitment to this 
text reflects the commitment that they profess to the 
diagnosis and treatment of swallowing disorders. 
Each contributor has kept the focus of this text in 
mind when addressing his or her specific topic.



xiii

Acknowledgments

To my wife Silvia and my daughters Didi, Lori, and Catarina for your steadfast sup-
port and love; to all professionals who during the past three decades have advanced 
the field of dysphagia to the forefront of medicine; and to my patients, who continue 
to endure my best efforts to care for them.

— Ricardo L. Carrau

To Marie-Pierre, who through her love and understanding has supported my profes-
sional goals, and to Nicholas, whose energy, enthusiasm, and challenges make the 
journey worthwhile. And to all of our patients who continue to teach us.

— Thomas Murry

To my husband, John, who afforded me years of writing and decades of support. To 
my sister, Rachel, for leaning in. Finally, thank you Lord for not letting me forget; 
you are the Great Physician.

— Rebecca J. Howell





xv

Contributors

Robert J. Andrews, MD
Department of Otolaryngology
Vanderbilt University Medical Center
Nashville, Tennessee
Chapter 41

Loni C. Arrese, PhD, CCC-SLP
Assistant Professor
Department of Otolaryngology-Head and Neck 

Surgery
The Ohio State University
Columbus, Ohio
Chapters 20 and 21

Mahmoud Issam Awad, MD
Resident Physician
Department of Otolaryngology-Head and Neck 

Surgery
New York Presbyterian
University Hospital of Columbia and Cornell
New York, New York
Chapter 24

Steven Bielamowicz, MD
Professor and Chief
Division of Otolaryngology
The George Washington University
Washington, District of Columbia
Chapter 17

Dukagjin M. Blakaj, MD, PhD
Assistant Professor
Department of Radiation Oncology
The Ohio State University
Arthur James Cancer Center
Columbus, Ohio
Chapter 21

Michael C. Burke, MD
Resident Physician
Department of Radiology
George Washington University Hospital
Washington, District of Columbia
Chapter 12

Ricardo L. Carrau, MD
Professor
Department of Otolaryngology-Head and Neck 

Surgery
Director
Comprehensive Skull Base Surgery Program
Co-Director
Anatomy Laboratory Toward Visuospatial 

Surgical Innovations in Otolaryngology and 
Neurosurgery (ALT-VISION)

The Ohio State University
Wexner Medical Center
Columbus, Ohio
Chapters 1, 4, and 25

Winston T. Cheng, MS, CCC-SLP,  
BCS-S
Board-Certified Specialist in Swallowing and 

Swallowing Disorders
Senior Speech-Language Pathologist
New York Head and Neck Institute
Center for Voice and Swallowing Disorders
Lenox Hill Hospital
New York, New York
Chapter 9

Marc A. Cohen, MD, MPH
Assistant Professor
Department of Otolaryngology-Head and Neck 

Surgery
Weill Cornell Medical College
New York Presbyterian Hospital
New York, New York
Chapter 23

Justin C. Cohen, MD
United States Air Force
Department of Otolaryngology-Head and Neck 

Surgery/Facial Plastic Surgery
Malcolm Grow Medical Center
Andrews AFB, Maryland
Chapter 50



	 xvi	 Comprehensive Management of Swallowing Disorders

James L. Coyle, PhD, CCC-SLP, BCS-S
Associate Professor
Communication Sciences and Disorders
Board Certified Specialist
Swallowing and Swallowing Disorders
University of Pittsburgh
Pittsburgh, Pennsylvania
Chapters 18 and 52

Brianna K. Crawley, MD
Assistant Professor
Laryngologist
Voice and Swallowing Center
Department of Otolaryngology-Head and Neck 

Surgery
Loma Linda University
Loma Linda, California
Chapter 31

Brad W. deSilva, MD
Residency Program Director
Department of Otolaryngology-Head and Neck 

Surgery
James Care Voice and Swallowing Disorders Clinic
Ohio State University
Wexner Medical Center
Columbus, Ohio
Chapter 40

Virginia M. Diavolitsis, MD
Assistant Professor
The Ohio State University
James Cancer Hospital and Solove Research 

Institute
Columbus, Ohio
Chapter 21

David Dornbos III, MD
Department of Neurological Surgery
The Ohio State University
Columbus, Ohio
Chapter 27

David E. Eibling, MD, FACS
Professor of Otolaryngology-Head and Neck 

Surgery
Vice-Chair for Education
Department of Otolaryngology-Head and Neck 

Surgery

University of Pittsburgh School of Medicine
Assistant Chief of Surgery
Pittsburgh, Pennsylvania
Chapters 2 and 52

Lauren Dorn Enloe, MS, CCC-SLP
Speech Language Pathologist
Rehabilitation Department and Voice and 

Swallowing Center
Georgia Regents Health System
Augusta, Georgia
Chapter 38

John Paul Giliberto, MD
Laryngology Fellow
University of Washington Medical Center
Cincinnati, Ohio
Chapters 29 and 46

John C. Grecula, MD
Professor
Department of Radiation Oncology
James Cancer Hospital and Solove Research 

Institute
Ohio State University
Wexner Medical Center
Columbus, Ohio
Chapter 21

Roxann Diez Gross, PhD, CCC-SLP
Director of Research
The Children’s Institute of Pittsburgh
Adjunct Assistant Professor
Department of Communication Science and 

Disorders
University of Pittsburgh
Pittsburgh, Pennsylvania
Chapter 38

Ivy N. Haskins, MD
Resident Physician
George Washington University
Department of General Surgery
Washington, District of Columbia
Chapter 11

Jeffrey W. Hazey, MD, FACS
Acting Chief
Division of General and Gastrointestinal Surgery



	 Contributors	 xvii

Associate Professor of Surgery
The Ohio State University
Wexner Medical Center
Columbus, Ohio
Chapter 45

Karen Wheeler Hegland, PhD, CCC-SLP
Assistant Professor
Department of Speech Language and Hearing 

Sciences
College of Public Health and Health Professions
University of Florida
Gainesville, Florida
Chapters 19 and 36

Bari Hoffman Ruddy, PhD
Associate Professor
Department of Communication Sciences and 

Disorders
University of Central Florida
Orlando, Florida
Chapter 54

Melanie H. Howell, MD, MS
Resident in General Surgery
The Montefiore Medical Center
Department of Surgery
Albert Einstein School of Medicine
New York, New York
Chapter 48

Rebecca J. Howell, MD
Assistant Professor
Otolaryngology-Head and Neck Surgery
Voice and Swallowing Center
University of Cincinnati
Cincinnati, Ohio
Chapters 1, 3, 4, 29, 39, and 46

Roberta J. Hunter, MD
Assistant Professor of Medicine
Gastroenterology
University of Cincinnati
Cincinnati, Ohio
Chapter 28

Qasim Husain, MD
Resident Physician
New York Presbyterian Hospital

Department of Otolaryngology-Head and Neck 
Surgery

Columbia University Medical Center
Weill Cornell Medical Center
New York, New York
Chapter 23

Hope T. Jackson, MD
Chief Resident
Department of Surgery
George Washington University
School of Medicine and Health Sciences
Washington, District of Columbia
Chapter 49

Christopher M. Johnson, MD
Clinical Instructor
Department of Otolaryngology
Center for Voice, Airway and Swallowing 

Disorders
Georgia Regents University
Augusta, Georgia
Chapter 15

Edward L. Jones, MD
Assistant Professor of Surgery
Denver VA Medical Center and the University of 

Colorado
Denver, Colorado
Chapter 45

Rohan R. Joshi, MD, AB
Resident
Post-Graduate Year 3
New York Presbyterian Hospital of Columbia and 

Cornell
Department of Otolaryngology
New York, New York
Chapter 22

Ashutosh Kacker, MBBS, MS, MD, FACS
Professor of Clinical Otolaryngology-Head and 

Neck Surgery
Weill Cornell Medical College
Attending Physician
New York Presbyterian Hospital Cornell Campus
New York, New York
Chapter 22



	 xviii	 Comprehensive Management of Swallowing Disorders

Surabhi A. Khanna, MD
Assistant Professor
Department of Internal Medicine
University of Cincinnati
Cincinnati, Ohio
Chapter 30

Bernice K. Klaben, PhD, CCC-SLP, BCS-S
Associate Professor
UC Health Department of Otolaryngology-Head 

and Neck Surgery
Adjunct Faculty
University of Cincinnati
Department of Communication Sciences and 

Disorders
Cincinnati, Ohio
Chapter 51

Priya D. Krishna, MD, MS, FACS
Co-Director, Voice and Swallowing Center
Loma Linda University Health System
Assistant Professor
Department of Otolaryngology
Loma Linda University School of Medicine
Loma Linda, California
Chapter 53

Maggie A. Kuhn, MD
Assistant Professor
Center for Voice and Swallowing
University of California, Davis
Davis, California
Chapter 44

Atsuko Kurosu, MA
University of Pittsburgh
Pittsburgh, Pennsylvania
Chapter 18

David I. Kutler, MD, FACS
Associate Professor
Department of Otolaryngology-Head and Neck 

Surgery
Weill Cornell Medical School
New York Presbyterian Hospital
New York, New York
Chapter 24

Andrew Lake, MD
Fellow

Department of Gastroenterology
Georgia Reagents University
Augusta, Georgia
Chapter 7

Rebecca Leonard, PhD
Professor Emerita
Department of Otolaryngology-Head and Neck 

Surgery
University of California, Davis
Davis, California
Chapter 37

Winifred M. Lo, MD
Resident Physician
University of Cincinnati
Department of General Surgery
Cincinnati, Ohio
Chapter 47

Rajat Madan, MBBS, PhD
Assistant Professor
Division of Infectious Diseases
Department of Medicine
University of Cincinnati
Cincinnati, Ohio
Chapter 34

Laura Matrka, MD
Assistant Professor, Laryngologist
Ohio State University
Wexner Medical Center
The James Cancer Center Hospital
Solove Research Institute
Department of Otolaryngology-Head and Neck 

Surgery
Columbus, Ohio
Chapter 40

Ehud Mendel, MD, FACS
Tina Skestos Endowed Chair
Professor of Neurology, Oncology, Orthopedics, 

and Integrated Systems Engineering
Vice Chair
Neurosurgery Clinical Affairs
Director
Spine Program, Spine Oncology Program, and 

Complex/Oncological Spine Fellowship 
Program

Clinical Director



	 Contributors	 xix

The OSU Biodynamics Lab
Wexner Medical Center at The Ohio State 

University
The James Cancer Hospital
Columbus, Ohio
Chapter 27

Albert L. Mercati, MD
Assistant Professor
Director, Laryngeal Laboratory
Kansas University Medical Center
Kansas City, Kansas
Chapter 41

Erin Moran-Atkin, MD
Assistant Professor of Surgery
Department of Surgery
Montefiore Medical Center
The University Hospital for Albert Einstein
College of Medicine
Bronx, New York
Chapter 48

Thomas Murry, PhD
Professor, Otolaryngology-Head and Neck Surgery
Co-Director, Loma Linda University Voice and 

Swallowing Center
Loma Linda University Health Center
Loma Linda, California
Chapters 1, 5, 36, and 50

Charles M. Myer IV, MD
Assistant Professor
Division of Pediatric Otolaryngology-Head and 

Neck Surgery
Cincinnati Children’s Hospital Medical Center
Department of Otolaryngology-Head and Neck 

Surgery
University of Cincinnati College of Medicine
Cincinnati, Ohio
Chapter 6

James L. Netterville, MD
Mark C. Smith Professor
Director of Head and Neck Oncologic Services
Executive Vice Chair, Department of 

Otolaryngology
Associate Director
Bill Wilkerson Center for Otolaryngology and 

Communication Sciences

Nashville, Tennessee
Chapters 41 and 43

Christina V. Nobriga, PhD, CCC-SLP
Assistant Professor
Department of Communication Sciences and 

Disorders
Loma Linda University
Loma Linda, California
Chapter 5

Ashli O’Rourke, MD
Assistant Professor
Otolaryngology-Head and Neck Surgery
Evelyn Trammell Institute for Voice and 

Swallowing
Medical University of South Carolina
Charleston, South Carolina
Chapter 32

Tanisa Patcharatrakul, MD, MSc
Gastrointestinal Motility Research Unit
Chulalonghorn University
Bangkok, Thailand
Division of Gastroenterology and Hepatology
Augusta University
Medical College of Georgia
Augusta, Georgia
Chapter 16

Emily K. Plowman, PhD, CCC-SLP
Associate Professor
Speech, Language and Hearing Sciences
Director
Neuromotor Speech & Swallowing Restoration 

Laboratory
Clinical Director
Center for Respiratory Research & Rehabilitation
University of Florida
Gainesville, Florida
Chapter 54

Gregory N. Postma, MD
Professor
Department of Otolaryngology
Director
Center for Voice, Airway, and Swallowing Disorders
Georgia Regents University
Augusta, Georgia
Chapter 15 and 42



	 xx	 Comprehensive Management of Swallowing Disorders

Satish S. C. Rao, MD, PhD, FRCP
Professor of Medicine
Chief
Gastroenterology/Hepatology
Director
Digestive Health Center, Medical College of 

Georgia
Georgia Regents University
Augusta, Georgia
Chapters 7 and 16

Kulthep Rattanakovit, MD
Post Doctoral Fellow
Section of Gastroenterology/Hepatology
Georgia Regents University
Augusta, Georgia
Chapter 16

Marsha S. Reuther, MD
Laryngology Fellow
Georgia Regents University
Augusta, Georgia
Chapter 42

Stephanie Eleazar Reyes, MS, CCC-SLP
Speech-Language Pathologist
Georgia Regents Health Medical Center
Georgia Regents University
Augusta, Georgia
Chapter 38

Courtney L. Robinson, MS, CCC-SLP
Department of Otolaryngology
Voice and Swallowing Center
University of Cincinnati
Cincinnati, Ohio
Chapter 13

Shayne Robinson, RD, CSO, CDN
Clinical Dietitian
Ambulatory Care Network
New York Presbyterian
New York, New York
Chapters 10 and 35

John C. Rosenbek, PhD, CCC-SLP, BC-NCD
Adjunct Professor
University of Florida

Department of Speech, Language, and Hearing 
Sciences

Gainesville, Florida
Chapter 18

Ashima Sahni, MD
Pulm and Critical Care Fellow
John H. Stroger Jr. Hospital
Chicago, Illinois
Chapter 33

Abhimanyu Saini, MD
Fellow, General Cardiology
Department of Cardiology
John H. Stroger Jr. Hospital
Chicago, Illinois
Chapter 33

Christine M. Sapienza, PhD, CCC-SLP
Dean, Professor
Brooks Rehabilitation College of Healthcare Sciences
Jacksonville University
Jacksonville, Florida
Chapter 54

Kathleen M. Sarber, MD
Clinical Instructor, Department of Otolaryngology-

Head and Neck Surgery
10th Medical Group
US Air Force Academy
Colorado Springs, Colorado
Chapter 8

Panayiotis (Panos) Savvides, MD, PhD, MPH
Section Leader Head and Neck Medical Oncology
Medical Director, Clinical Trials Office
University of Arizona Cancer Center
Dignity Health, St. Joseph’s Hospital and Medical 

Center
Phoenix, Arizona
Chapter 20

Heidi Schieve, MA, CCC-SLP
Speech-Language Pathologist
The Ohio State University
Wexner Medical Center
Columbus, Ohio
Chapter 51



	 Contributors	 xxi

Nolan B. Seim, MD
Department of Otolaryngology-Head and Neck 

Surgery
The Ohio State University
Wexner Medical Center
Columbis, Ohio
Chapter 27

Erin P. Silverman, PhD, CCC-SLP
Research Assistant Professor
University of Florida
Gainesville, Florida
Chapter 54

C. Arturo Solares, MD, FACS
Associate Professor
Otolaryngology and Neurosurgery
Augusta University
Augusta, Georgia
Chapter 25

David L. Steward, MD
Professor
Department of Otolaryngology-Head and Neck 

Surgery
University of Cincinnati College of Medicine
Cincinnati, Ohio
Chapter 26

M. Reza Taheri, MD, PhD
Director of Neuroradiology
Assistant Professor of Radiology
George Washington University
Washington, District of Columbia
Chapter 12

Saravanan Thiagarajan, MD, MBBS
Rheumatology, University of Cincinnati
Internal Medicine, John H. Stroger Junior Hospital
Medical School, Vinayaka Missions Medical 

College and Hospital
Cincinnati, Ohio
Chapter 30

Khashayar Vaziri, MD, FACS
Associate Professor
Department of Surgery
George Washington University
Washington, District of Columbia
Chapters 11 and 49

Paul M. Weinberger, MD, FACS
Assistant Professor
Center for Voice, Airway, and Swallowing
Medical College of Georgia at Augusta University
Augusta, Georgia
Chapter 39

Daniel Weinstein, MS, CCC-SLP
Speech Pathology Supervisor
UCSF Medical Center
Department of Rehabilitative Services
San Francisco, California
Chapter 14

Kelli McCauley Williams, MD
Assistant Professor
Department of Infectious Disease
University of Cincinnati
Cincinnati, Ohio
Chapter 34

Valerie A. Williams, MD
Assistant Professor of Surgery
Division of Thoracic Surgery
University of Cincinnati Medical Center
Cincinnati, Ohio
Chapter 47

Robert K. Zeman, MD, FSAR, FACR
Professor and Chairman of Radiology and 

Radiation Oncology
George Washington University School of Medicine
Radiologist-in-Chief
George Washington University Hospital
GW Medical Faculty Associates
Washington, District of Columbia
Chapter 12





Part I
Introduction

The Introduction offers a brief summary of the current literature regarding the 
incidence and prevalence of swallowing disorders in various patient populations. 
Data regarding swallowing disorders are evolving rapidly. As more disciplines are 
becoming aware of the significance of swallowing disorders, it may be expected 
that epidemiology studies will continually change our concepts on these issues. 
Factors affecting the different populations most commonly afflicted by swallowing 
disorders are highlighted in this section.
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Epidemiology of Swallowing Disorders

Thomas Murry 
Ricardo L. Carrau 
Rebecca J. Howell*

The consequences of inhaling various substances 
into the bronchi and lungs provide a subject for 
interesting study and vital importance for many 
patients. Bronchopneumonia is one of these 
consequences.

 —  J. B. Amberson, 1937

Introduction

The preceding quote introduced Amberson’s land-
mark treatise on aspiration. The statement is still as 
relevant today. Amberson clearly saw the impor-
tance and significance of aspiration in most aspects 
of a medical practice and rehabilitation, since aspira-
tion bronchopneumonia may turn the tide unfavor-
ably, when otherwise recovery would be expected.1

The prevalence of dysphagia is unknown, but 
epidemiologic studies indicate that the numbers 
may be as high as 22% of the population over 50 
years of age. Several studies conclude that between 
300 000 and 600 000 individuals in the United States 
are affected by neurogenic dysphagia each year.2 The 
number of individuals affected by other causes of 

dysphagia — cancer, gastroesophageal reflux, and 
surgical procedures — is difficult to measure but 
is at least another 100 000. Ten million Americans 
are evaluated each year for swallowing difficul-
ties. The true incidence of dysphagia in the general 
population remains unknown, as many cases come 
to light only after an acute or significant medical 
incident that might not otherwise call attention to  
dysphagia.

The evaluation and management of patients 
with swallowing dysfunction have evolved into a 
major clinical activity for many disciplines in the 
medical community. Despite the prolific scientific 
and clinical findings presented in the past 20 years, 
the study of dysphagia remains an inexact science. 
We are still pursuing the goals that Amberson elo-
quently outlined more than 70 years ago, namely, 
the circumstances under which dysphagia occurs, 
the management of the case after it does occur, and, 
especially, the possibilities and means of prevention.

In this chapter, the epidemiology of dysphagia 
is presented. Although epidemiology refers to both 
prevalence and cause, this chapter focuses primar-
ily on prevalence, as causes are covered throughout 
the text.

*Original chapter on this topic by Thomas Murry, PhD, Ricardo L. Carrau, MD, and David E. Eibling, MD.
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Prevalence of Dysphagia 
and Aspiration

Dysphagia is a common comorbidity associated with 
a wide variety of disease states and is often associ-
ated with illnesses that result in anatomical abnor-
malities or neuromuscular dysfunction of the oral 
cavity, pharynx, larynx, and esophagus. Dysphagia 
due to primary esophageal disease is not rare but is 
not encountered as frequently as is oropharyngeal 
dysphagia.3,4 Any illness that results in weakness, 
either from specific neurological or muscular pathol-
ogy or from generalized debilitation, is likely to have 
dysphagia related to it.

Stroke Patients

Brain injury due to stroke is one of the most com-
mon causes of dysphagia. Stroke is the third most 
common cause of death in the US each year, with 
approximately 500 000 new cases reported annually 
and an estimated 150 000 individuals dying from 
stroke each year. Between 30% and 40% of stroke  
victims will demonstrate symptoms of significant 
dysphagia, and as many as 20% will die from aspira-
tion pneumonia in the first year.4 More recently, Jani 
and Gore reported that dysphagia was diagnosed 
in 55% of all patients with neurological diseases 
including stroke.5 A prospective study of stroke vic-
tims suggests that there is a 50% incidence of aspi-
ration in this group of patients.6 Moreover, half of 
those patients who aspirate do so silently, without 
obvious symptoms or clinical findings.7 As a result, 
the quoted figure of 30% may be a low estimate due 
to the frequency with which aspiration occurs with-
out clinical signs in many stroke patients.8

Although the correlation of site and size of a 
stroke with subsequent dysphagia is variable, the 
trend is that the larger the area of infarction, the 
greater the impairment of swallowing. In general, 
brainstem strokes produce dysphagia more fre-
quently and more severely than cortical strokes.9 
Robbins et al suggest that the severity of dysphagia 
in patients wih left hemisphere strokes seems to cor-
relate with the presence of apraxia, and the reported 
deficits are more significant during the oral stage 

of swallowing.10 Patients with strokes affecting the 
right hemisphere have more pharyngeal dysfunc-
tion, including aspiration and pharyngeal pooling.

Although recovery of neuromotor functions fol-
lowing stroke is unpredictable, dysphagia, with its 
attendant risk of aspiration, decreases over time in 
most patients. Unfortunately, many patients do not 
recover sufficient neuromuscular function to safely 
tolerate a regular diet, placing them at risk for the 
potentially fatal consequences of aspiration. Thus, 
in addition to the 20% of stroke victims who die of 
aspiration pneumonia in the first year following a 
stroke, approximately 10% to 15% of stroke victims 
die of aspiration pneumonia in the years following 
the stroke.10

Nursing Home Residents

The population residing in nursing homes is increas-
ing. In 1985, 5% of the US population over the age 
of 65, and 22% of the population over the age of 85 
years, resided in nursing homes.11 Studies carried 
out in nursing homes have demonstrated that 30% 
to 40% of the residents have clinical evidence of dys-
phagia, and the prevalence of pneumonia has been 
estimated to be 2%.12

Moreover, autopsy studies have demonstrated 
that there is a failure to diagnose pneumonia in this 
population in as many as 27% of cases.13

A prospective study of 152 nursing home patients 
followed for 3 years by Feinberg and coworkers 
revealed 55 episodes of pneumonia, defined as a 
new infiltrate persisting for more than 5 days.13 Dur-
ing the first year, one third of these 55 patients were 
found to demonstrate major aspiration of clinical 
significance and one-third minor aspiration of no 
significance, and one-third did not aspirate on initial 
examination with videofluoroscopy. After 3 years, a 
total of 90 of the 152 patients developed pneumonia 
and 41 expired over the 3-year period of the study. 
Pneumonia was considered to be the cause of death 
in 27 of those who expired, or 18% of the original 
152 patients.

In another surveillance study, following the 
population of 13 nursing homes with a total of 
1754 residents, Beck-Sague et al found an incidence 
of pneumonia of 27% during a 6-month period.10 
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Although it is not clear how many of these infections 
were secondary to aspiration, the data obtained 
from other studies suggest that the incidence is  
extremely high.

Pneumonia in the nursing home population is 
associated with a higher mortality than community- 
acquired pneumonia or any other infection.13 The 
mortality rate for patients admitted to acute care 
hospitals from nursing homes with pneumonia has 
been reported to be 40%, compared with patients 
with community-acquired pneumonia, which was 
28%. Patients with pneumonia admitted from nurs-
ing homes constituted 14% of all cases admitted 
with the diagnosis of pneumonia.14 Although it is 
unknown how many of these patients developed 
pneumonia as a result of aspiration, there is general 
consensus that as many as 70% to 90% of elderly 
patients, even those without known neurological 
disease, have some degree of swallowing dysfunc-
tion, if not true dysphagia.

One can assume, therefore, that due to the large 
number of patients with dysphagia residing in nurs-
ing homes, the total number of admissions of nursing 
home patients to acute care hospitals for aspiration-
induced pneumonia is significant. It is estimated 
that a typical nursing home of 120 beds can expect 
to transfer one patient per month to an acute care 
hospital for the treatment of pneumonia. Therefore, 
each year in the United States approximately 250 000 
nursing home patients require hospitalization for 
pneumonia. The cost of acute care hospitalization 
for management of these patients with pneumonia 
had been estimated to be about $20 000 per patient. 
The cost of the treatment of this complication, in 
most cases probably due to aspiration, is estimated 
to exceed $3 billion each year in the US alone.15,16 
The actual costs are probably even higher, consider-
ing treatment for patients who are not admitted or 
for the isolation of patients who develop infections 
with resistant organisms from the antibiotic therapy 
required for the management of pneumonia.

Dementia and Dysphagia Patients

Dysphagia is common in elderly patients with 
dementia. Feinberg demonstrated normal swal-
lowing function in only 9 of 131 (7%) patients with 

dementia studied with videofluoroscopy.16 Nearly 
one-third of the patients (30%) were restaged fol-
lowing examination, demonstrating the inaccura-
cies of routine history and physicals in this patient 
population. His study demonstrated not only the 
high percentage of clinically significant dysphagia in 
this population, but also pointed out the difficulties 
in assessing this group of patients because of their 
dementia, as well as the ineffectiveness of therapeu-
tic maneuvers that require patient cooperation.

Hospitalized Patients

Nosocomial pneumonia occurs in a significant 
percentage of Medicare patients hospitalized for 
other, unrelated illnesses. Mortality is estimated at 
between 20% to 50% in these patients, and the aver-
age increase in hospital cost due to nosocomial infec-
tion was estimated to be $5800 per hospitalization in  
1991.17 This number has increased to over $15 000  
in 2012.18 In many instances, this increase raised hos-
pitalization costs significantly above the reimburse-
ment received from Medicare for the care given. 
It can be safely assumed that this cost differential 
has increased in the years since this study; hence, it 
is likely that the cost of treating nosocomial pneu-
monia, many cases of which are probably due to 
aspiration, is a significant factor in health care costs 
and, ultimately, profitability for hospitals and man-
aged health care plans. Despite the significant costs 
of medical care generated by patients with aspi-
ration, there is remarkably little emphasis on the 
evaluation and management of these patients, and 
reimbursement for the time required for evaluation 
and treatment is so low as to discourage physician 
involvement in all but a few major institutions with 
an academic commitment to the study and manage-
ment of dysphagia.

The incidence of swallowing disorders in 
patients admitted to critical care units is increased 
by the need for endotracheal and nasogastric intuba-
tion, tracheotomy, and use of sedatives, along with 
impaired consciousness and the debilitated status of 
many of the patients requiring critical care. These 
and many other factors predispose these patients 
to aspiration of oral secretions, food, and gastric 
refluxate. The incidence of pneumonia in the ICU, 
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however, is not necessarily higher than in the gen-
eral hospital population, perhaps due to the skill and 
intensity of nursing care, which can obviously alter 
the outcome in patients with swallowing disorders.

Valles et al19 prospectively followed 77 patients 
requiring mechanical ventilation. The incidence of 
ventilation pneumonia episodes was 39.6/1000 ven-
tilation days. He found that in another group of 76 
patients whose subglottis was being continuously 
aspirated, the incidence was 19.9/1000 ventilation 
days, demonstrating the importance of aspiration 
as an etiology for pneumonia and the therapeutic 
implications of suctioning the aspirate.

Normal Elderly Population

Many apparently normal elderly patients suffer from  
chronic dysphagia. As many as 50% of elderly patients 
have difficulty eating that leads to nutritional defi-
ciencies with associated weight loss, increased risk 
of falling, poor healing, and increased susceptibil-
ity to other illnesses associated with weakness.20 
Sarcopenia, or “loss of flesh,” is considered the 
major challenge of the geriatric population21 and 
is undoubtedly related to decreased caloric intake. 
Multiple factors are thought to be responsible for this 
reduced oral intake, including loss of teeth, reduced 
oral sensitivity, changes in taste and smell, decreased 
hand-eye coordination, vision loss, solitary eating, 
and depression.22 Difficulties with mobility lead to a 
reduced ability to live independently, limiting going 
out to buy groceries or even selecting a proper diet. 
It has been demonstrated that the degree of sarco-
penia correlates well with serum albumin levels, 
which is strongly correlated with nutritional status.23 
Recent studies also have demonstrated that caloric 
requirements for the elderly are surprisingly high, 
and often not met by dietary intake.24 Therefore, it is 
intuitive that a major cause of sarcopenia is related to 
inadequate caloric intake from self-imposed dietary 
restriction related to chronic dysphagia.

Although much of the recent literature has 
addressed exercise and activity levels, there has been 
surprisingly little emphasis on nutritional factors 
and the role of dysphagia. Moreover, the weakness 
associated with muscle atrophy further increases 
the degree of dysphagia due to further reduction in 
effectiveness of swallowing function.

Head and Neck Oncology Patients

Head and neck squamous cell carcinoma represents 
4% of all malignancies and comprises 95% of all the 
malignant tumors arising within the upper aerodi-
gestive tract. Approximately 65 000 new cases are 
diagnosed every year, accounting for 12 000 deaths 
a year. The presence of tumor in the upper aerodi-
gestive tract may affect swallowing by mechanical 
obstruction due to bulk or extraluminal compres-
sion, decreased pliability of the soft tissue because 
of neoplastic infiltration, direct invasion of nerves 
leading to paralysis of important pharyngeal or 
laryngeal muscles, or pain.

Virtually all treatments for head and neck can-
cer result in a temporary or permanent swallowing 
problem. Treatment for squamous cell carcinoma, 
namely surgery and radiation therapy, produces 
disabilities that are usually proportional to the vol-
ume of the resection and/or the radiation field. Sur-
gery produces division and fibrosis of muscles and 
anesthetic areas due to the transection or extirpa-
tion of afferent neural fibers and/or receptors. This 
is most evident in patients who require resection of 
large oropharyngeal tumors in which the swallow-
ing reflex or the “trigger” of the pharyngeal swal-
low will be delayed or absent or in patients who 
undergo a supraglottic laryngectomy, in whom the 
loss of supraglottic and pharyngeal sensation almost 
invariably leads to aspiration. Radiation therapy 
leads to xerostomia, which in many cases is perma-
nent and a primary source of patient complaints. 
Irradiation produces fibrosis of the oropharyngeal 
and laryngeal musculature. Furthermore, many 
patients presenting with large tumors will require 
combination therapy using both surgery and radia-
tion therapy, which results in severe restriction of 
motion due to the consequences already mentioned. 
Recent trends toward the use of conservation proto-
cols using chemotherapy and radiation seem to yield 
similar problems, with even more fibrosis of the soft 
tissues. D’Antonio reported the quality of life and 
functional status measurements of patients with 
squamous cancer of the head and neck demonstrat-
ing that 69% of these patients have some problems 
associated with swallowing.25

Murry et al reported on acute and chronic 
changes in swallowing and quality of life follow-
ing an intra-arterial chemoradiation protocol.26 
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They found that quality of life and swallowing are 
related during the acute phase of treatment and 
early post treatment. However, the strongest rela-
tionship between swallowing and quality of life was 
found at 6 months post chemoradiation, pointing 
out the importance of swallowing function follow-
ing chemoradiation. Swallowing function was most 
severely degraded in patients with oropharyngeal 
tumors. The researchers also found that swallowing 
improved significantly 6 months after chemoradia-
tion, compared with pretreatment values.

More recent studies suggest that even with 
salivary gland sparing intensity-modulated radia-
tion therapy (IMRT), swallowing function remains 
degraded in at least 50% of patients up to 10 years 
post treatment. 27,28 Swallowing function appears 
to be related to both site and stage of disease. The 
degree of impairment is related to the dose as well 
as the location and size of the tumor. Quality of life 
may be further impaired by lack of postradiation 
treatment for trismus and diet management.

In general, patients with so-called anterior 
tumors, such as floor of the mouth or oral tongue, 
have better posttreatment outcome regarding swal-
lowing than patients with so-called posterior tumors, 
such as oropharynx or hypopharynx. This is not to 
say that patients with oral tumors have no problems 
swallowing, as the oral phase is definitely affected.29 
These patients usually compensate by exhibiting 
piecemeal swallowing or clearing swallows.

As stated before, the greater the extent of resec-
tion, the greater the ensuing disability, especially if 
the resection involves areas with motor or sensory 
function that are critical for swallowing. Patients 
undergoing hemilaryngectomy have been found 
to recover their swallowing function sooner than 
patients undergoing supraglottic laryngectomies, 
who, in turn, recover much more quickly than 
patients undergoing extended supraglottic laryngec-
tomy (extended to the base of the tongue).30

List et al reported a prospective study following 
patients with carcinoma of the larynx.31 The post-
radiation patients recovered swallowing function 
more quickly than the postsurgical patients. Sixty 
percent of patients treated with standard radiation 
at 6 weeks follow-up, and 80% at 12 weeks follow-
up, demonstrated normal swallowing.

A study by Naudo et al of patients after suprac-
ricoid laryngectomy with cricohyoidoepiglottopexy 

(CHP) demonstrated that 98.4% of their patients 
had what they described as “normal swallowing.”32 
These patients recovered in a manner similar to post-
radiation patients described by List, 68% of whom 
demonstrated a normal diet after the first month, 
but the authors report that 23% of these patients 
had grades 1–2 aspiration during this first month. 
At 1 year follow-up, 8.5% of these patients suffered 
aspiration pneumonia, and 0.5% required a total 
laryngectomy.

The method of reconstruction has also been 
implied in swallowing problems. Logeman et al 
found that patients with reconstruction by primary 
closure have the least problem swallowing.33

Finally, swallowing therapy can alter the 
rehabilitation progress and swallowing outcome. 
Pauloski et al have demonstrated that patients 
undergoing oropharyngeal cancer surgery do not 
improve progressively between 1 and 12 months.34 
The postoperative swallowing status at 3 months 
reflected their swallowing status at a follow-up of 
1 year after surgery. These authors suggested that 
this may be related to the relative lack of therapy 
that patients receive during the postoperative period 
between 3 to 12 months.

The following chapters will examine swallow-
ing from the perspective of various healthcare pro-
viders. Detailed analyses of swallowing function as 
well as treatments are outlined in the various sec-
tions of this book. It is clear from the epidemiology 
that a broad team of specialists are involved in the 
diagnosis, treatment, and management of dysphagia 
depending on the origin of the disorder.
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