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Preface

As with all specialties, otorhinolaryngology–head and neck sur-
gery continues to evolve with our ability to understand the im-
mune response to cancer and other disorders, the introduction of 
targeted therapies that unlock the genetic basis of disease, and 
advances in technology across the spectrum of surgical therapy. 
In response, the eighth edition of Cummings Otolaryngology: Head 
and Neck Surgery has added 11 new chapters in addition to ex-
panding the archive of narrated video clips. A total of 115 video 
clips (an increase from 73) are cited in the text with links to  
Elsevier eBooks1. Most importantly, the Cummings text contin-
ues to reflect the knowledge, experience, and wisdom of the field’s 
most committed authors and contemporary thought leaders.

This eighth edition has many new topics as we try to keep 
pace with the rapidly evolving field of facial plastic surgery. We 
have new chapters covering the areas of gender-affirming sur-
gery; fat grafting and transfers; the latest advances in facial re-
animation; the newest trends in rhinoplasty, including dorsal 
preservation surgery; and additional focus on nonsurgical tech-
niques with lasers, injectables, and new energy devices. Chapters 
have updated images and video content that greatly enhance 
learning opportunities.

A lot has happened in rhinology since the last edition, and this 
is reflected in significant updates of all chapters. Some have com-
pletely new authorship, resulting in radically changed content 
such as the imaging chapter. Elsewhere, many new experts have 
been added to topics, such as for the orbit, cerebrospinal fluid 
leaks, and benign sinonasal tumors. The wealth of new evidence 
and consensus documents is highlighted in significant revisions 
throughout and includes the impact of COVID on olfaction, our 
increasing understanding of the pathophysiology and manage-
ment of chronic rhinosinusitis, and the impact of biologic agents. 

Updates to the otology and skull base section reflect progress 
in our understanding of the basis of ear disease and the approach 
to clinical management. The presentation of several topics in  
this section has been updated, reorganized, and even rewritten, 
such as Chapter 147: Cochlear Transduction and Peripheral  
Auditory Pathology. The addition of videos and consolidation of 
detailed information into tables and key points have further made 
this section more accessible to the contemporary learner and 
practitioner.

The pediatric section includes a new chapter on pediatric 
voice disorders. In addition, reflecting the importance of obstruc-
tive sleep apnea (OSA) persisting after adenotonsillectomy, there 
is a new chapter that adds information on complex pediatric OSA 
in addition to nonobstructive sleep disorders. There is expanded 
content on pediatric trauma and also on infant feeding and swal-
lowing. Finally, there is a new chapter on understanding and 
evaluating genetics and genomics in pediatric otolaryngology 

that provides a general overview to complement the chapter on 
genetics of hearing loss.

Changes in the epidemiology, science, novel staging, and 
treatment of HPV-related head and neck cancer are detailed in 
updated chapters. Updated chapters also highlight computer-
simulated and modeled dentomandibular reconstruction and 
advances in the technology and approaches to transoral surgery 
for upper aerodigestive tract tumors. A new chapter on immu-
nology in the treatment of head and neck cancer has also been 
included.

We continue to keep the text concise yet representative of the 
major and notable developments in the field. As with the last edi-
tion, the eighth edition features access to the Elsevier eBooks1 
website, which includes enhanced text and images from the book, 
a full reference list for each chapter, as well as videos demonstrat-
ing ACGME (Accreditation Council for Graduate Medical Edu-
cation) Key Indicator Procedures, and more. The video compo-
nent provides residents and practitioners with the opportunity to 
visualize and better understand the critical elements of these core 
procedures. There is also a 29-slide deck of labeled temporal 
bone sections arranged in series, providing a valuable educational 
resource for understanding ear anatomy.

Our goal is to further the education of those currently associ-
ated with otorhinolaryngology and head and neck surgery and to 
provide a foundation for the next generation to follow. We are 
committed to presenting the leading edge of practice arising 
from new data and schools of thought. We acknowledge that 
some readers, authors, and editors may find certain topics contro-
versial and the interventions described at odds with their per-
sonal beliefs. While the technical aspects of each chapter are ex-
cellent, the evidence base for safe delivery of care is evolving. We 
are always guided, however, by our goal to disseminate current 
best knowledge, understanding it may change in future.

Our editorial team welcomes some new senior editors and has 
expanded to also include a new panel of associate editors: Charles 
Limb, Cherie-Ann Nathan, Carole Fakhry, Samuel Oyer, and 
Devyani Lal. This team and our contributing authors continue to 
have worldwide representation, thus reflecting the global contri-
butions to the field. Through the combined effort of all contribu-
tors, the eighth edition will continue to be the definitive resource 
and reference for our specialty.

Howard W. Francis
Bruce H. Haughey
Alexander T. Hillel

Marci M. Lesperance
Valerie J. Lund

Stephen S. Park
K. Thomas Robbins

 



xxvi

Acknowledgments

As the outgoing senior editor, I am privileged to mark the end of 
my career with the planning and preparation of this eighth edi-
tion of Cummings Otolaryngology: Head and Neck Surgery. I am 
grateful to Howard Francis for bringing this project to comple-
tion as the new senior editor and to Alexander Hillel for assum-
ing the role of editor for the laryngology section. It has been the 
highlight of my career to have led a spectacular group of senior 
editors and our new associate editors in continuing the legacy of 
the Cummings text as the definitive resource for up-to-date 
knowledge and practice for Otolaryngology–Head and Neck 
Surgery. As an editorial team, we are ultimately indebted to the 
authors who have not only committed tremendous time and 
thought into preparing chapters that represent the current state 
of knowledge and practice, but who have also done so in a man-
ner that can be effectively accessed by learners and practitioners 
alike. I save the penultimate acknowledgment for my teacher, 
mentor, and friend, Charles Cummings. He has leveraged his 
unparalleled credibility as a leader in the specialty and empow-
ered us with the vision to continuously advance the field and 
perpetuate a culture of innovation and excellence in our care of 
patients and development of subsequent generations of otolaryn-
gologists.

Paul W. Flint 

I would like to thank Paul Flint for leading our editorial team 
through the planning process in preparation for the eighth edi-
tion of Cummings Otolaryngology: Head and Neck Surgery. I am 
personally grateful that he gave me the opportunity to participate 
in the continuing legacy of the Cummings text, starting with the 
seventh edition. It has been particularly heartwarming to again 
work with a respected teacher, mentor, and colleague.

My role as editor of the Otology, Neurotology, and Skull Base 
section, and now lead editor, brings me full circle in a profes-
sional journey in which this text has been a reliable and ever-
present resource. I devote my efforts in honor of all the teachers, 
mentors, and sponsors that I have had along this journey from 
Montego Bay, Jamaica, to Los Angeles, Boston, Baltimore, and 
most recently Durham, North Carolina. In particular, Charles 
Cummings and John Niparko loom large in the development of 
my professional identity as an academic otolaryngologist and 
neurotologist, and it is an honor to continue their work.

I give special thanks to Charles Limb for serving as Associate 
Editor for the Otology, Neurotology and Skull Base section. His 
wise counsel and consistent contribution to the work of support-
ing 54 authorship teams was critical to implementing improve-
ments to this section. I am very grateful to our authors for the 
skill and time that they invested in organizing and presenting 
state-of-the-art knowledge and practice. Thanks to Jessica  
McCool and all members of the Elsevier publishing team who 
have supported our editors and authors to produce a high-quality 
product that has stood the test of time. Finally, and most impor-
tantly, I would like to acknowledge the shared sacrifice of my 
family in making it possible for me to serve in this profession at 
the full extent of my abilities, including my parents, Millicent and 
Howard, my wife, Sarah, and my children, Natalie and Ben.

Howard W. Francis 

It continues to be a distinct honor and pleasure to be part of 
the editorial team assembled for this eighth edition of Cum-
mings Otolaryngology: Head and Neck Surgery. The publishers 

and authors have worked tirelessly to produce chapters that are 
comprehensive in scope and depth. My sincere thanks go to all 
the authors and their families, who inevitably have put up with 
liberal amounts of burning the midnight oil. In its turn, my 
family has unswervingly endorsed the time away required for 
this project. So heartfelt love and thanks go to my wife Helen, 
as well as to each of my children and grandchildren. The fel-
lows and my colleagues at Advent Health Celebration Otolar-
yngology–Head & Neck Surgery have also been highly sup-
portive.

The ability to purvey knowledge starts with one’s education. 
Thanks must go to my late parents Thomas and Marjorie 
Haughey, my teachers, medical school professors, and otolaryn-
gology residency and fellowship mentors both in Auckland, New 
Zealand, and at the University of Iowa.

The advice and support of Associate Editor Carole Fakhry, 
MD, for the Head and Neck chapters are much appreciated,  
and readers can look forward to her expert input as an editor in 
future editions.

As with many sustained academic endeavors, subject matter 
and its implications change over time. The material in this text 
has understandably become broader with each edition. My sin-
cere hope is that readers will benefit greatly in knowledge and 
practice from this textbook’s outstanding content and technical 
excellence, better accomplishing our common goal of top-quality 
patient care. As we enjoy this publication, I remind myself that 
the ultimate source of all knowledge and truth is found in the 
words of Proverbs 2:6: “The Lord gives wisdom and from his 
mouth come knowledge and understanding.”

Bruce. H. Haughey 

I would like to thank Paul Flint and Howard Francis for the op-
portunity to serve as an editor for the eighth edition of Cummings 
Otolaryngology: Head and Neck Surgery. As they have been succes-
sive editors in chief of this text, they were also successive program 
directors for me and a generation of Hopkins residents. Paul and 
Howard promoted an environment where the surgical training 
was rigorous and, as importantly, they encouraged us to deeply 
explore and develop an academic niche. That translated to an 
atmosphere full of promise and opened our eyes to the ways we 
could make a difference for our patients and impact the field 
more broadly.

I am grateful to Charlie Cummings for his mentorship over 
the years. I feel lucky for our regular conversations and continue 
to learn from his wisdom.

Finally, I thank my wife, Janis Taube, for support through our 
journey from New Orleans to Baltimore, with short stops in Palo 
Alto and Atlanta. Maryland has become home to our family, and 
it has been a delight watching our children sail on Chesapeake 
Bay.

Alexander T. Hillel 

It is an honor to serve as editor of the pediatric otolaryngology 
chapters for the premier textbook in otolaryngology–head  
and neck surgery. Five years is a long time in the world of 
medicine, especially in pediatric otolaryngology, which often 
involves complex multidisciplinary care for children with con-
genital disorders. Technical advances have allowed for more 
procedures to be done endoscopically, avoiding the morbidity of 
open repair.

 



xxviiACKNOWLEDGMENTS

note of gratitude goes to my associate editor, Sam Oyer, MD, 
who has led the charge of this eighth edition. The final product 
only comes together with the dedicated efforts of the many au-
thors from around the country who have volunteered their time 
and expertise toward this effort.

Stephen S. Park 

This being my final term serving as an editor, I wish to express 
sincere gratitude to my editorial colleagues and the Elsevier team 
for the privilege of serving in this role for nearly three decades. 
While the journey has been academically fulfilling and reward-
ing, the time does come to pass the baton to the next generation 
of talented individuals. The saying “all good things must come to 
an end” reflects a sentiment that often rings true, as it does for 
me at this time. To all the authors who selflessly shared their ex-
pertise and valuable time in composing chapters, I express my 
deepest appreciation. Also, a special recognition goes to Cherie-
Ann Nathan, who has kindly accepted the responsibility of carry-
ing on with my duties. Finally, thank you to Charlie Cummings 
and Paul Flint for your leadership, and to Bruce Haughey for 
serving with me on the head and neck section. I wish the team of 
editors continued success in maintaining this comprehensive 
textbook as a renown resource for otolaryngologists–head and 
neck surgeons worldwide.

K. Thomas Robbins

I am grateful to my colleagues who agreed to serve as authors 
and share their knowledge and experience to benefit future  
generations of otolaryngologists. The chapter images have been 
collected over years of practice, and I recognize the time spent 
during evenings and weekends after clinical and other obligations 
are met. I thank my husband, Edward Karls, and my children, 
Matthew, Michelle, Maria, and Melanie, for their love, patience 
and support.

Marci M. Lesperance 

It has been a tremendous honor and privilege to have been in-
volved with “Cummings” for this and the previous three editions 
and to have, hopefully, contributed to its ever-expanding interna-
tional influence and readership. I would like to sincerely thank 
Paul Flint and his colleagues for my continued involvement in 
this prestigious project, the publishers for their exemplary effi-
ciency in its management, and Devyani Lal, who has been a huge 
help as my associate editor. I must also pay tribute to two heroes: 
Charlie Cummings for his friendship, wit, and wisdom, and to my 
long-suffering husband, David Howard, for his unfailing support, 
encouragement, and endless good humor.

Valerie J. Lund 

It is a great honor and pleasure to be organizing the Facial Plastic 
Surgery section of this esteemed textbook. A huge and sincere 

 



xxviii

PART III 
Facial Plastic and Reconstructive Surgery

SECTION 1  Facial Surgery

	15	 Aesthetic Facial Analysis  237
Chloe B. Warinner, Allen S. Zhou, Linda N. Lee

	16	 Recognition and Treatment of Skin Lesions  250
Robert T. Cristel, Gary Linkov, M. Laurin Council, Gregory H. 
Branham

	17	 Scar Revision and Keloid Scar Management  262
Vanessa Husmann, Steven Ross Mobley

	18	 Facial Trauma: Soft Tissue Lacerations and 
Burns  270
Nicholas R. Randall, Cheyanne M. Silver, Grant S. Hamilton III

	19	 Craniomaxillofacial Trauma  287
Robert M. Kellman, Sherard A. Tatum

	20	 Reconstruction of Facial Defects  314
Jeffrey S. Moyer, Shan R. Baker

	21	 Hair Restoration: Medical and Surgical 
Techniques  342
Raymond J. Konior, Sahar Nadimi

	22	 Management of Aging Skin  362
Stephen W. Perkins, R. Luke Sturgill

	23	 Rhytidectomy and Facial Liposuction  386
Devinder S. Mangat, Sidney J. Starkman

	24	 Facial Implants and Fat Grafting  404
Samuel M. Lam, Daniel D. Lee, Philip Miller

	25	 Forehead, Brow, and Eyelid Surgery  414
Joanna S. Jacobs, Tom D. Wang

	26	 Facial Feminization Surgery  428
Jeffrey H. Spiegel

	27	 Otoplasty  438
Eric T. Carniol, Peter A. Adamson, Andres Gantous

	28	 Rehabilitation of Facial Paralysis  447
Samuel L. Oyer, Jason C. Nellis, Patrick J. Byrne

SECTION 2  Rhinoplasty

	29	 Management of the Nasal Septum  462
Russell W.H. Kridel, Sean W. Delaney

	30	 Nasal Fractures  482
Adetokunbo Obayemi Jr, Sherard A. Tatum III

	31	 Primary Rhinoplasty  494
Brian A. Walker, Dean M. Toriumi

VOLUME I

PART I 
Measuring Outcomes and Performance

	 1	 Outcomes Research  1
Stephanie Misono, Bevan Yueh

	 2	 Interpreting Medical Data  9
Richard M. Rosenfeld

	 3	 Health Care Disparities in Otolaryngology  27
C. Alessandra Colaianni, Regan W. Bergmark, Ciersten A. Burks

	 4	 COVID-19 in Otolaryngology: Pandemic Response 
and Sequelae of Long COVID  31
Michael J. Brenner, Marlene L. Durand, Matthew R. Naunheim

PART II 
General Otolaryngology

	 5	 History, Physical Examination, and the 
Preoperative Evaluation  48
Giulia Sikorski, James H. Clark

	 6	 General Considerations of Anesthesia and 
Management of the Difficult Airway  64
Lynette J. Mark, Alexander T. Hillel, Laeben Lester

	 7	 Tracheotomy  84
Shannon M. Kraft, Joshua S. Schindler

	 8	 Overview of Diagnostic Imaging of the  
Head and Neck  94
Sooyoung Martin, Majid Khan, Rohini Nadgir

	 9	 Deep Neck and Odontogenic Infections  139
Jeffery May II, Lauren Reid, James M. Christian, M. Boyd Gillespie

	10	 Head and Neck Manifestations in the 
Immunocompromised Host  154
Jose G. Gurrola II, Steven D. Pletcher, Andrew N. Goldberg

	11	 Upper Aerodigestive Manifestations of  
Systemic Disease  180
Michael D. Turner, Kevin P. Leahy

	12	 Otolaryngology in Older Adults  196
Anna Bareiss, Carrie L. Nieman, Susan D. Emmett

	13	 Pain Management in the Head and Neck 
Patient  205
Rajiv K. Shah, Katharine Gurba, Robert A. Swarm

	14	 Sleep Apnea and Sleep Disorders  216
Kathleen M. Sarber, Derek J. Lam, Stacey L. Ishman

Contents

 



xxixCONTENTS

	32	 Revision Rhinoplasty and Ethnic 
Considerations  520
Edward H. Farrior, Harrison Bartels

	33	 Functional Rhinoplasty  539
Jennifer C. Fuller, Ciersten A. Burks, Robin W. Lindsay

PART IV 
Sinus, Rhinology, and Allergy/Immunology

	34	 Allergy and Immunology of the Upper 
Airway  553
Michael J. Sylvester, Sarah K. Wise, Fuad M. Baroody

	35	 Olfactory Function and Dysfunction  584
Katherine Lisa Whitcroft, Anna Kristina Hernandez, Thomas 
Hummel

	36	 Objective Assessment of Respiratory Tract 
Function  602
Giancarlo Ottaviano, Laura Van Gerven, Michael Marino, Saartje 
Uyttebroek

	37	 Imaging of the Nose and Sinuses  614
Courtney Tomblinson, Brent Ross, Rohini Nadgir

	38	 Nonallergic Rhinitis  638
Carol H. Yan, Peter H. Hwang

	39	 Acute Rhinosinusitis Pathogenesis, Treatment, and 
Complications  646
Michael S. Benninger, Mamie N. Higgins, Mohamad R. Chaaban

	40	 Pathogenesis of Chronic Rhinosinusitis  655
Tara J. Wu, Robert C. Kern, Peter Hellings, Bruce K. Tan

	41	 Chronic Rhinosinusitis: Evidence-Based Medical 
Treatment  667
Kristine A. Smith, Chengetai R. Mahomva, Richard R. Orlandi

	42	 Chronic Rhinosinusitis: Outcomes of Medical  
and Surgical Treatment  676
Daniel M. Beswick, Zachary M. Soler, Claire Hopkins, Timothy L. 
Smith

	43	 Primary Sinus Surgery  687
Amar Miglani, James A. Stankiewicz, Devyani Lal

	44	 Causes of Failure, Revision Surgery for 
Rhinosinusitis, and Management of Complications 
in Endoscopic Sinus Surgery  720
Vijay R. Ramakrishnan, Brent Senior, David W. Kennedy

	45	 Management of the Frontal Sinuses  731
Wytske J. Fokkens, Richard Harvey

	46	 Epistaxis  749
Edward C. Kuan, James N. Palmer, Joanne Rimmer

	47	 Cerebrospinal Fluid Rhinorrhea  762
Martin J. Citardi, Bradford A. Woodworth, Samer Fakhri

	48	 Sino-Orbital Interface  776
Barak Ringel, Benjamin S. Bleier, Darlene Lubbe, Peter J. Wormald

	49	 Benign Tumors of the Sinonasal Tract  793
Marco Ferrari, Zara M. Patel, Piero Nicolai

	50	 Systemic Disease of the Nose and Sinuses  809
Pete S. Batra, Bozena B. Wrobel, Matteo Trimarchi

	51	 Facial Pain  819
Nathalia Velasquez, Juan Ramirez-Moreno, John DelGaudio

PART V 
Laryngology and Bronchoesophagology

	52	 Laryngeal and Pharyngeal Function  824
Gabriela Lilly, Gayle Ellen Woodson, Lee Akst

	53	 Visual Documentation of the Larynx  834
Robin A. Samlan, Melda Kunduk

	54	 Voice Evaluation and Therapy  845
Robin A. Samlan, Julie Barkmeier-Kraemer

	55	 Neurologic Disorders of the Larynx  854
Corina Din-Lovinescu, Diana N. Kirke, Andrew Blitzer

	56	 Laryngeal Paralysis  864
Mollie Perryman, Hannah Kavookjian

	57	 The Professional Voice  873
Matthew R. Naunheim, Daniel S. Fink, Mark S. Courey

	58	 Laser Surgery Basic Principles and  
Safety Considerations  889
C. Gaelyn Garrett, Lou Reinisch, Kenneth C. Fletcher Jr

	59	 Benign Vocal Fold Mucosal Disorders  903
Robert W. Bastian, Rebecca C. Hoesli, Melissa L. Wingo

	60	 Acute and Chronic Laryngopharyngitis  932
David Garber, Clint T. Allen, Albert L. Merati

	61	 Medialization Thyroplasty  941
Paul W. Flint, Joshua S. Schindler, Charles W. Cummings

	62	 Arytenoid Adduction and Abduction  951
Gayle Ellen Woodson

	63	 Laryngeal Reinnervation  957
George S. Goding Jr, Joel H. Blumin

	64	 Chronic Aspiration  965
Elizabeth A. Shuman, Steven D. Pletcher

	65	 Laryngeal and Esophageal Trauma  974
S.A. Reza Nouraei, Guri S. Sandhu

	66	 Laryngeal Stenosis  991
Ioan Lina, David Goldenberg, Kevin Motz

	67	 Subglottic and Tracheal Stenosis  1003
Ruth J. Davis, Johnathan D. McGinn, Dana Goldenberg, Guri 
Sandhu, Alexander Gelbard

	68	 Diseases of the Esophagus  1015
Robert T. Kavitt, Michael F. Vaezi

	69	 Transnasal Esophagoscopy  1043
Evan C. Compton, Christopher M. Johnson, Gregory N. Postma

	70	 Zenker Diverticulum  1049
Shumon Ian Dhar

	71	 Tracheobronchial Endoscopy  1061
Elliot Backer, David Feller-Kopman

	72	 Gender-Affirming Voice Care  1071
Simon R.A. Best, Ashley C. Davis

 



xxx CONTENTS

	  90	 Temporomandibular Joint Disorders  1342
Gary Warburton, Maggi Kreisheh

	  91	 Benign Tumors and Tumor-like Lesions  
of the Oral Cavity  1350
Timothy S. Lian

	  92	 Malignant Neoplasms of the Oral Cavity  1356
Richard O. Wein, Randal S. Weber

	  93	 Reconstruction of the Mandible  1382
James R. Bekeny, Fawaz Makki, and Hadi R. Seikaly

	  94	 Prosthetic Management of Head and Neck 
Defects  1399
Robin Yang, Nadine Z. Mirza, Ghassan G. Sinada

SECTION 4  Pharynx and Esophagus  1421

	  95	 Benign and Malignant Tumors of the 
Nasopharynx  1421
Donovan Eu, Thomas Loh

	  96	 Surgical Therapy of Oropharyngeal Cancer  1432
Kathryn M. Van Abel, Dante J. Merlino, Eric J. Moore

	  97	 Reconstruction of the Oropharynx  1459
David Forner, Matthew H. Rigby, S. Mark Taylor

	  98	 Swallowing Function and Implications in Head  
and Neck Cancer  1481
Heather Starmer, Theresa Yao

	  99	 Diagnostic Imaging of the Pharynx and 
Esophagus  1488
Barton F. Branstetter IV

	100	 Neoplasms of the Hypopharynx and 
Cervical Esophagus  1517
Melina J. Windon, Linda X. Yin, Matthew E. Spector

	101	 Reconstruction of the Hypopharynx and 
Esophagus  1533
Douglas B. Chepeha, Matthew E. Spector

SECTION 5  Larynx

	102	 Diagnostic Imaging of the Larynx  1547
Matthew S. Parsons, Parisa Mazaheri

	103	 Malignant Tumors of the Larynx  1569
David E. Vokes, Sunil P. Verma, Tjoson Tjoa, William B. 
Armstrong

	104	 Management of Early Glottic Cancer  1604
Kiranya E. Arnold, Carryn Anderson, Nitin A. Pagedar

	105	 Transoral Laser Microresection of Advanced 
Laryngeal Tumors  1619
Brent A. Chang, Michael L. Hinni, David G. Lott

	106	 Conservation Laryngeal Surgery  1635
Steven M. Sperry, Gregory S. Weinstein, Ollivier Laccourreye

	107	 Total Laryngectomy and 
Laryngopharyngectomy  1660
Lukas D. Dumberger, Christopher H. Rassekh, Bruce H. Haughey

	108	 Radiation Therapy for Cancer of the Larynx  
and Hypopharynx  1678
Parvesh Kumar, Henry Yampolsky

VOLUME II

PART VI 
Head and Neck Surgery and Oncology

SECTION 1  General Considerations

	73	 Tumor Immunology and Immunotherapy  1083
Nicole C. Schmitt, Robert L. Ferris

	74	 Biology of Head and Neck Cancers  1090
Katherine C. Wai, Rex H. Lee, Patrick K. Ha

	75	 Epidemiology of Human Papillomavirus–Positive 
Head and Neck Cancer  1105
Eleni Rettig, Carole Fakhry

	76	 Radiotherapy for Head and Neck Cancer: 
Radiation Physics, Radiobiology, and Clinical 
Principles  1112
Zain A. Husain, Maie St. John

	77	 Chemotherapy and Targeted Biologic Agents for 
Head and Neck Squamous Cell Carcinoma  1133
Waqas Azhar, Ricardo Cossyleon, Krishna Rao

	78	 Skin Flap Physiology and Wound Healing  1150
Molly E. Heft Neal, Jason T. Rich

	79	 Free Tissue Transfer  1162
Yelizaveta Shnayder, Douglas A. Girod, Terance T. Tsue

	80	 Integrating Palliative and Curative Care Strategies 
in the Practice of Otolaryngology  1182
Debra Gonzalez, Susan Dixon McCammon

	81	 Management of Cutaneous Head and Neck 
Melanoma  1187
Cecelia E. Schmalbach, Carol R. Bradford, Alice Lin

SECTION 2  Salivary Glands

	82	 Physiology of the Salivary Glands  1202
James H. Clark

	83	 Diagnostic Imaging and Fine-Needle Aspiration  
of the Salivary Glands  1209
Michael H. Lanier, Michelle M. Miller-Thomas

	84	 Inflammatory Disorders of the Salivary 
Glands  1221
Neal M. Jackson, Jenna L. Mitchell, Rohan R. Walvekar

	85	 Benign Neoplasms of the Salivary Glands  1235
Uthman A. Alamoudi, Ayham Al Afif

	86	 Malignant Neoplasms of the Salivary Glands  1254
Davud B. Sirjani, James S. Lewis Jr, Beth M. Beadle, John B. 
Sunwoo, Andrey Finegersh

SECTION 3  Oral Cavity

	87	 Physiology of the Oral Cavity  1278
Mohamedkazim Alwani, Fawaz M. Makki

	88	 Oral Mucosal Lesions  1295
James J. Sciubba, Justin A. Bishop

	89	 Odontogenesis, Odontogenic Cysts, and 
Odontogenic Tumors  1320
John W. Hellstein, Sherry R. Timmons

 



xxxiCONTENTS

	109	 Vocal and Speech Rehabilitation After 
Laryngectomy  1699
Munir Baris Karakullukcu, Richard Dirven, Lisette van der Molen,  
Kai Johannes Lorenz, Michiel W.M. van den Brekel, Frans J.M. Hilgers

	110	 Diagnosis and Management of Tracheal 
Neoplasms  1719
Melanie P. Subramanian, G. Alexander Patterson

SECTION 6  Neck

	111	 Differential Diagnosis of Neck Masses  1735
Elizabeth Bradford Bell, Ajani Nugent, Mark W. El-Deiry

	112	 Ultrasound Imaging of the Neck  1742
Alice L. Tang, David L. Steward

	113	 Neoplasms of the Neck  1760
Shimrit Sharav, Blake Hollowoa, Terry A. Day

	114	 Lymphomas Presenting in the Head and 
Neck  1785
M. Junaid Hussain, Ricardo Cossyleon, Krishna Rao

	115	 Radiation Therapy and Management of the 
Cervical Lymph Nodes and Malignant Skull Base 
Tumors  1800
Vincent Grégoire, Nancy Lee, Marc Hamoir, Yao Yu Anna Lee

	116	 Neck Dissection  1824
Ohad Ronen, Sandeep Samant, K. Thomas Robbins

	117	 Complications of Neck Surgery  1848
Wojciech K. Mydlarz, David W. Eisele

	118	 Penetrating and Blunt Trauma to the Neck  1857
David B. Hom, Farhoud Faraji, Robert H. Maisel

SECTION 7  Thyroid/Parathyroid

	119	 Disorders of the Thyroid Gland  1869
Phillip K. Pellitteri, David Goldenberg

	120	 Management of Thyroid Neoplasms  1886
Curtis Hanba, Mark E. Zafereo, Stephen Y. Lai

	121	 Management of Parathyroid Disorders  1913
David C. Shonka Jr, Lisa M. Reid, Marika D. Russell, Cristian M. 
Slough, Nathan Titus, Michael C. Singer, Neil S. Tolley, Amr H. 
Abdelhamid Ahmed, Gregory W. Randolph

	122	 Surgical Robotics in Otolaryngology  1923
Samantha Newman, David J. Terris, J. Kenneth Byrd

	123	 Management of Thyroid Eye Disease 
(Graves Ophthalmopathy)  1934
Samuel D. Racette, Jennifer A. Villwock, Douglas A. Girod, 
Christopher G. Larsen

PART VII 
Otology, Neurotology, and Skull Base Surgery

SECTION 1  Basic Science

	124	 Anatomy of the Temporal Bone, External Ear, and 
Middle Ear  1945
Howard W. Francis

	125	 Neuroanatomy of the Auditory System  1955
Michael S. Harris, Christina L. Runge, David R. Friedland

	126	 Principles of Applied Auditory Physiology  1963
Wade W. Chien, Daniel J. Lee

	127	 Neuroanatomy of the Vestibular System  1976
Anna Lysakowski

	128	 Principles of Applied Vestibular Physiology  1995
John P. Carey, Charles C. Della Santina

	129	 Anatomy and Physiology of the Eustachian 
Tube  2024
David R. Lee, Alexandra E. Quimby, Robert C. O’Reilly

	130	 Clinical Evaluation and Management of the 
Eustachian Tube  2031
Bryan K. Ward, Dennis Poe

	131	 Cortical Neuroplasticity in Hearing Loss  2044
Anu Sharma, Hannah Glick, Kayla Cormier

	132	 Age-Related Hearing and Balance Disorders: 
Implications for Population Health  2062
Carrie L. Nieman, Frank R. Lin, Yuri Agrawal

SECTION 2  Diagnostic Assessment

	133	 Diagnostic Audiology and Electrophysiologic 
Assessment of Hearing  2072
Paul R. Kileny, Devin L. McCaslin, Heidi K. Slager

	134	 Neuroradiology of the Temporal Bone and  
Skull Base  2094
Richard K. Gurgel, Ashkan Monfared, Richard H. Wiggins III

	135	 Interventional Neuroradiology of the Skull Base, 
Head, and Neck  2114
Nicholas Telischak, Ali Haider, Matthew Amans

	136	 Otologic Symptoms and Syndromes  2134
Erika Woodson, Sarah Mowry

SECTION 3  External Ear

	137	 Infections of the External Ear  2147
Alexandra E. Quimby, Michael J. Ruckenstein

	138	 Topical Therapies of External Ear Disorders  2155
Daniel H. Coelho, Nauman F. Manzoor

SECTION 4  Middle Ear, Mastoid, and 
Temporal Bone

	139	 Chronic Otitis Media, Mastoiditis, and 
Petrositis  2171
Heather M. Weinreich, Emma Martin, Felipe Santos

	140	 Complications of Temporal Bone Infections  2186
Madison V. Epperson, Emily Z. Stucken

	141	 Tympanoplasty and Ossiculoplasty  2207
Janet S. Choi, Hussam K. El-Kashlan, Meredith E. Adams

	142	 Mastoidectomy: Surgical Techniques  2220
Joshua J. Sturm, Ted A. Meyer, Paul R. Lambert

	143	 Middle Ear Endoscopic Surgery  2231
Alejandro Rivas, Alexandra Arambula, Daniele Marchioni

	144	 Clinical Assessment and Surgical Treatment of 
Conductive Hearing Loss  2242
William B. Clinkscales, Douglas D. Backous

 



xxxii CONTENTS

	145	 Otosclerosis  2253
John W. House, Calhoun D. Cunningham III

	146	 Management of Temporal Bone Trauma  2263
Doron Sagiv, Kara D. Brodie, Hilary A. Brodie

VOLUME III

SECTION 5  Inner Ear

	147	 Cochlear Transduction and Peripheral Auditory 
Pathology  2277
Sonja J. Pyott, Uri Manor, Amanda M. Lauer

	148	 Genetic Sensorineural Hearing Loss  2294
Miles J. Klimara, Ryan K. Thorpe, Richard J.H. Smith

	149	 Otologic Manifestations of Systemic Disease  2311
Emily K. Gjini, Joseph B. Nadol Jr, Alicia M. Quesnel

	150	 Sensorineural Hearing Loss in Adults  2330
Edward J. Doyle III, Ronna Hertzano, Debara Tucci, Ravi N. Samy

	151	 Tinnitus and Hyperacusis  2348
Sunder Gidumal, Maura K. Cosetti

	152	 Noise-Induced Hearing Loss  2363
Colleen G. Le Prell, Michael E. Hoffer

	153	 Infections of the Labyrinth  2378
Susan E. Ellsperman, William H. Slattery III

	154	 Autoimmune Inner Ear Disease and 
Autoinflammatory Disease  2388
Andrea Vambutas

	155	 Vestibular and Auditory Ototoxicity  2393
Leonard P. Rybak

	156	 Pharmacologic and Molecular Therapies of the 
Cochlear and Vestibular Labyrinths  2405
Anil K. Lalwani, Zhen Jason Qian, Alexander Chern

SECTION 6  Auditory Prosthetic Stimulation, 
Devices, and Rehabilitative Audiology

	157	 Implantable Hearing Devices  2420
Alexander Chern, Francis X. Creighton Jr, Lawrence R. Lustig 
Charles, C. Della Santina

	158	 Cochlear Implantation: Patient Evaluation and 
Device Selection  2439
P. Ashley Wackym, Scott B. Shapiro, Elizabeth H. Toh

	159	 Medical and Surgical Considerations in Cochlear 
Implantation  2447
Thomas J. Balkany, Sherise Epstein, Daniel M. Zeitler

	160	 Cochlear Implantation in Adults: Results,  
Outcomes, and Rehabilitation  2463
Nicole T. Jiam, Charles J. Limb

	161	 Auditory Brainstem Implantation  2472
Nicholas L. Deep, Emily Kay Rivest, J. Thomas Roland Jr

	162	 Hearing Aid Amplification  2479
Brad A. Stach, Virginia Ramachandran

SECTION 7  Vestibular Disorders

	163	 Evaluation of the Patient With Dizziness  2491
Timothy E. Hullar, Richard F. Lewis, Lloyd B. Minor

	164	 Peripheral Vestibular Disorders  2512
Matthew G. Crowson, Benjamin T. Crane

	165	 Central Vestibular Disorders  2531
Jennifer Alyono, Kristen K. Steenerson, Daniel Gold

	166	 Surgery for Vestibular Disorders  2554
David M. Kaylie, Jeffrey D. Sharon, Hunter L. Elms

	167	 Vestibular and Balance Rehabilitation Therapy: 
Program Essentials  2567
Colin R. Grove, Michael C. Schubert

SECTION 8  Facial Nerve Disorders

	168	 Tests of Facial Nerve Function  2581
Samuel R. DeVictor, Travis T. Tollefson, Rodney C. Diaz

	169	 Clinical Disorders of the Facial Nerve  2595
H. Michael Baddour, Esther X. Vivas

	170	 Intratemporal Facial Nerve Surgery  2607
Rick F. Nelson, Jay A. Gantz, Bruce J. Gantz

SECTION 9  Cranial Base

	171	 Surgical Anatomy of the Lateral Skull Base  2621
Nikolas H. Blevins, Jennifer Christy Alyono

	172	 Surgery of the Anterior and Middle Cranial 
Base  2630
Stephen C. Hernandez, Katie L. Melder, Rohan R. Walvekar

	173	 Transnasal Endoscopic-Assisted Surgery of the 
Anterior Skull Base  2662
Aldo Stamm, Shirley S.N. Pignatari, Leonardo Balsalobre, Camila 
Dassi, André Zanette Dutra

	174	 Malignancies of the Paranasal Sinus  2679
Daniel W. Scholfield, Andrey Filimonov, Eric W. Wang, Ian Ganly

	175	 Temporal Bone Neoplasms and Lateral Cranial 
Base Surgery  2711
Samuel P. Gubbels, Renee Banakis Hartl, Matthew G. Crowson

	176	 Neoplasms of the Posterior Fossa  2731
Moisés A. Arriaga, Yu-Lan Mary Ying

	177	 Intraoperative Monitoring of Cranial Nerves in 
Neurotologic Surgery  2762
Yasmine A. Ashram, Faisal R. Jahangiri

	178	 Radiation Therapy for Schwannomas  
and Paragangliomas of the Cranial Base  2780
Leah L. Thompson, Nicholas A. Dewyer, Dunia Abdul-Aziz, D. 
Bradley Welling, Helen A. Shih

PART VIII 
Pediatric Otolaryngology

SECTION 1  General

	179	 General Considerations in Pediatric 
Otolaryngology  2786
Alan T.L. Cheng, Joanna Walton

 



xxxiiiCONTENTS

	180	 Anesthesia in Pediatric Otolaryngology  2801
Ashlee E. Holman, Anila B. Elliott, Sindhu Samba, Michael P. 
Puglia II

	181	 Pediatric Speech Disorders  2824
Marc Nelson, Erica Wisnosky

	182	 Evaluation and Management of Pediatric 
Obstructive Sleep Apnea  2829
Nira A. Goldstein

	183	 Complex and Nonobstructive Sleep Disorders in 
Children  2839
Shivani Shah-Becker, Fauziya Hassan, David Zopf

	184	 Understanding and Evaluating Genetic 
and Genomic Disorders in Pediatric 
Otolaryngology  2854
A. Eliot Shearer

SECTION 2  Craniofacial

	185	 Craniofacial Surgery for Congenital and  
Acquired Deformities  2867
Nadia Tello, Joshua C. Demke, Sherard A. Tatum III

	186	 Cleft Lip and Palate  2893
Michael I. Dougherty, Tom D. Wang, Henry A. Milczuk

	187	 Velopharyngeal Dysfunction  2909
Brianne Barnett Roby, Noelle Morrell, Jonathan R. Skirko

	188	 22q11.2 Deletion Syndrome  2918
Brianne B. Roby, Lauren A. Bohm

	189	 Congenital and Acquired Malformations of the 
Nose and Nasopharynx  2925
Ravindhra G. Elluru

	190	 Pediatric Facial Fractures  2937
Lauren A. Bohm, Brianne Roby

SECTION 3  Infections and Inflammation

	191	 Pediatric Chronic Rhinosinusitis  2947
Fuad M. Baroody

	192	 Pediatric Infectious Disease  2957
Ravindhra Elluru, Ankur Patel

	193	 Otitis Media With Effusion  2967
Jennifer Shin, Angela M. Bellmunt

SECTION 4  Hearing Loss and Pediatric 
Otology

	194	 Early Detection and Diagnosis of Infant  
Hearing Impairment  2975
M. Elise Graham, Kavita Dedhia, Albert H. Park

	195	 Pediatric Otologic Surgery  2986
Sharon L. Cushing, Blake C. Papsin, Adrian L. James

	196	 Congenital Malformations of the Inner Ear  2993
Grace S. Kim, Jennifer C. Alyono, Alan G. Cheng

	197	 Enlarged Vestibular Aqueduct Syndrome  3012
Andrew Griffith, Keiji Honda

	198	 Evaluation and Management of Congenital  
Aural Atresia  3018
Bradley W. Kesser, Kay W. Chang

	199	 Microtia Reconstruction  3031
David Zopf, Adam Van Horn, Jennifer Kim

	200	 Pediatric Cochlear Implantation  3041
Howard W. Francis, Carlton J. Zdanski, Ivette Cejas, Rebecca Lewis

	201	 Evaluation and Management of Pediatric  
Vestibular Disorders  3053
Sharon L. Cushing, Blake C. Papsin

SECTION 5  Head and Neck

	202	 Pediatric Congenital and Inflammatory  
Masses of the Head and Neck  3059
Kristen Kraimer, Lourdes Quintanilla-Dieck

	203	 Vascular Anomalies of the Head and Neck  3074
M. Elise Graham, J. Fredrik Grimmer

	204	 Salivary Gland Disease in Children  3092
Sam J. Daniel, Yehuda Schwarz

	205	 Pediatric Thyroid Disease  3115
Ken Kazahaya, Andrew J. Bauer, Chad Sudoko

	206	 Pediatric Head and Neck Neoplasms  3126
Richard Benjamin Speaker, Ashley Lloyd, Jennifer Brinkmeier

SECTION 6  Pharynx, Larynx, Trachea, and 
Esophagus

	207	 Infant Feeding and Ankyloglossia  3139
M. Elise Graham, Lauren Schrenk, Anna H. Messner

	208	 Evaluation and Management of the Pediatric 
Airway  3152
Douglas R. Sidell, Anna H. Messner

	209	 Recurrent Respiratory Papillomatosis  3169
Craig S. Derkay, Paolo Campisi

	210	 Evaluation and Management of Pediatric  
Voice Disorders  3188
Julina Ongkasuwan

	211	 Laryngotracheal Stenosis and Tracheal 
Anomalies  3197
Adam Van Horn, Richard G. Ohye, Glenn E. Green

	212	 Laryngotracheal Clefts  3216
Jad Jabbour, Sukgi S. Choi, Reza Rahbar

	213	 Pediatric Tracheotomy and Decannulation  3223
Zahrah Taufique, Adam Van Horn

	214	 Aerodigestive Foreign Bodies and Caustic 
Ingestions  3232
Scott R. Schoem, Kristina Rosbe, Ryan Tabtabai

	215	 Management of Pediatric Dysphagia, 
Laryngopharyngeal and Gastroesophageal Reflux 
Disease, and Eosinophilic Esophagitis  3246
Andrew A. Singer, Robert Chun, Joan C. Arvedson

 



xxxiv

43.10	 Posterior ethmoidectomy

43.11	 Sphenoid sinusectomy

43.12	 Completion of ethmoidectomy and skull base 
dissection

43.13	 Completion of ethmoidectomy and skull base 
dissection

43.14	 Suture medialization

43.15	 Summary of left endoscopic sinus surgery

43.16	 Endoscopic septoplasty

43.17	 Primary polyp surgery

43.18	 Allergic fungal sinusitis (left-side dissection)

43.19	 Iatrogenic injury in balloon catheter dilation

43.20	 Debridement

43.21	 Postoperative appearance of a well-healed sinus cavity

44.1	 Bipolar cauterization of the anterior ethmoid artery

44.2	 Demonstration of lateral canthotomy and inferior 
cantholysis

44.3	 Repairing a small iatrogenic cerebrospinal fluid leak 
from ESS

45.1	 Left frontoethmoid osteoma being removed

45.2	 Eight-week postresection of left frontoethmoid 
osteoma

45.3	 12 months postoperative Draf IIc and Carolyn’s win-
dow approach

45.4	 Creation of a hemi-Draf III or hemi-Lothrop

45.5	 Coverage of exposed bone by local flaps and free muco-
sal graft

46.1	 Endoscopic sphenopalatine artery ligation

46.2	 KTP laser ablation of nasal telangiectasias

46.3	 Coblation of nasal telangiectasias

46.4	 Sclerotherapy of nasal telangiectasias

46.5	 Microdebrider technique for septodermoplasty

46.6	 Nasal closure

47.1	 Preparation of the skull base defect site, including 
resection of the meningoencephalocele

47.2	 Repair of the skull base defect with the placement of 
multiple layers 

48.1	 Endoscopic dacryocystorhinostomy

48.2	 Endoscopic endonasal management of orbital tumors

49.1	 Surgery for inverted papilloma

49.2	 Endoscopic resection of juvenile angiofibroma

49.3	 Surgery for osteoma

21.1	 Harvesting of FUE grafts

22.1	 A medium-depth chemical peel using Jessner solution 
plus 35% TCA

22.2	 Dermabrasion

22.3	 Combined-modality resurfacing

22.4	 RF microneedling

22.5	 Lip filler injection

22.6	 Cheek lip groove injection

22.7	 Neurotoxin treatment to the upper third of the face

23.1	 Incision marking

23.2	 Deep plane dissection

23.3	 Buccal fat pad reduction

23.4	 Facelift skin flap trimming

27.1	 Otoplasty

28.1	 Standard facial expressions used during facial nerve 
examination

28.2	 Sural nerve graft passed across the face for cross-facial 
nerve graft placement

28.3	 Operative technique of masseter to facial nerve transfer

28.4	 Jaw clench following masseter to facial nerve transfer 
for facial paralysis on the left

28.5	 Operative technique for multivector gracilis harvest

28.6	 Pre- and postoperative example of a patient treated 
with a multivector gracilis flap innervated by a cross-
facial nerve graft and masseteric nerve

28.7	 Intraoperative stimulation of temporalis muscle with 
surface electrodes to demonstrate commissure move-
ment following temporalis tendon transfer

28.8	 Intraoperative stimulation of distal facial nerve 
branches during selective facial neurectomy

30.1	 Closed nasal reduction procedure

32.1	 Auto-spreader grafts

38.1	 Endoscopic resection of the right posterior nasal nerve 
and its distal branches located in the inferior meatus

43.1	 Primary endoscopic sinus surgery

43.2	 Left nasal endoscopy

43.3	 Axilla injection

43.4	 Relaxing incision

43.5	 Uncinectomy

43.6	 Everted uncinate process

43.7	 Maxillary antrostomy

43.8	 Silent sinus syndrome

43.9	 Anterior ethmoidectomy

Video Contents

 



xxxvVIDEO CONTENTS

53.1	 Stroboscopy: normal vocal folds

53.2	 Stroboscopy: adductor laryngeal dystonia

53.3	 Stroboscopy: unilateral vocal fold motion impairment

53.4	 Stroboscopy: vocal nodules

53.5	 Stroboscopy: bilateral lesions

53.6	 Stroboscopy: polyp

53.7	 Stroboscopy: cyst

53.8	 Stroboscopy: scar

53.9	 HSV: adductor laryngeal dystonia

53.10	 HSV: unilateral vocal fold motion impairment

53.11	 HSV: vocal nodules

53.12	 HSV: bilateral lesions

53.13	 HSV: scar

53.14	 Stroboscopy: unilateral lesion

53.15	 HSV: unilateral lesion

53.16	 Stroboscopy: tremor

53.17	 HSV: tremor

53.18	 HSV: “eefee”

53.19	 HSV: “leafy”

53.20	 HSV: “three feet away”

56.1	 Stroboscopy of right superior laryngeal nerve injury

56.2	 Stroboscopy of left vocal cord paralysis

56.3	 Stroboscopy of bilateral vocal cord paralysis

59.1	 Hemorrhagic polyp

59.2	 Mucous retention cyst 1

59.3	 Mucous retention cyst 2

69.1	 TNE procedure

96.1	 Transoral lateral oropharyngectomy

96.2	 Base of tongue in transoral resection

104.1	 Endoscopic resection of vocal cord leukoplakia

107.1	 Laryngectomy (key indicator)

109.1	 Patient speaking with automatic valve (in Dutch)

109.2	 Animation of Provox Vega system insertion

109.3	 Animation of Provox Vega tube insertion

109.4	 Animation of Provox Vega capsule insertion

109.5	 Animation of Provox Vega overshooting–system 
insertion

109.6	 Animation of Provox Vega overshooting–tube insertion

109.7	 Primary tracheoesophageal puncture with Provox Vega 
puncture set

109.8	 Short myotomy of upper esophageal sphincter

109.9	 Sectioning of sternocleidomastoid muscles

109.10	 Secondary tracheoesophageal Provox Vega puncture set

109.11	 fluoroscopy of tracheoesophageal voicing

112.1	 Head and neck cine loops

112.2	 Thyroid ultrasound and fine-needle aspiration

116.1	 Selective neck dissection: levels II through IV (key 
indicator)

126.1	 Left superior canal dehiscence repair

130.1	 Examination of the nasopharynx of a normal eusta-
chian tube

130.2	 Balloon dilation of the cartilaginous portion of the 
eustachian tube in a patient with right obstructive 
eustachian tube dysfunction

130.3	 Medial and lateral excursions of the right tympanic 
membrane in a patient with patulous eustachian tube 
dysfunction

130.4	 Shim insertion in a patient with right patulous eusta-
chian tube dysfunction

130.5	 Injection of hydroxyapatite bone cement into the 
eustachian tube of a patient with left-sided patulous 
eustachian tube dysfunction

141.1	 Tympanoplasty (key indicator)

143.1	 Ear canal preparation

143.2	 Raising the tympanomeatal flap

144.1	 Partial ossicular chain prosthesis placement

144.2	 Total ossicular chain prosthesis placement

145.1	 Stapedectomy (key indicator)

148.1	 Round window inoculation and canal fenestration 
procedure in the murine model for local delivery of 
therapeutics to the cochlea

151.1	 Tympanic membrane excursions secondary to patulous 
eustachian tube disorder

159.1	 Cochlear implantation technique

161.1	 Translabyrinthine approach for insertion of an ABI in 
an NF2 patient

161.2	 Retrosigmoid approach for insertion of an ABI in a 
child with cochlear nerve deficiency

163.1	 Spontaneous horizontal nystagmus acutely after left 
peripheral vestibular loss

163.2	 Spontaneous horizontal nystagmus subacutely after left 
peripheral vestibular loss

163.3	 Spontaneous downbeat nystagmus

163.4	 Skew deviation vertical or combined vertical/torsional 
skew identified using the alternate cover test

163.5	 Head impulse test, left peripheral vestibular loss

163.6	 Head heave test

163.7	 Head impulse test, central pathology

163.8	 Head shaking nystagmus, left peripheral vestibular 
lesion

163.9	 Head shaking nystagmus, central lesion

163.10	 Vibration induced nystagmus, right peripheral vestibu-
lar loss

163.11	 Benign paroxysmal positional vertigo of the right pos-
terior semicircular canal

163.12	 Benign paroxysmal positional vertigo of the right lat-
eral canal

163.13	 Central positional nystagmus
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165.1	 Abnormal head impulse test in vestibular neuritis 1 
week after onset

165.2	 Vestibular-ocular reflex (slow and fast)

165.3	 Episodic vestibular syndrome

165.4	 Ocular motor signs in SCA 6

165.5	 Spontaneous upbeat nystagmus in acute Wernicke’s 
encephalopathy

165.6	 Positional nystagmus during an attack of vestibular 
migraine

165.7	 Ocular alignment

165.8	 Skew deviation and the triad of the ocular tilt reaction

165.9	 Saccadic dysmetria and ocular lateropulsion in lateral 
medullary stroke

165.10	 Head-shaking nystagmus

165.11	 Head-shaking–induced nystagmus following Ramsay 
Hunt vestibulopathy

165.12	 Head-shaking–induced nystagmus following Ramsay 
Hunt vestibulopathy

165.13	 Penlight cover test (partial removal of fixation)

165.14	 Five common ocular motor signs in cerebellar disor-
ders: saccadic hypermetria, saccadic pursuit and VOR 
suppression, and gaze-evoked and rebound nystagmus

166.1	 Right mastoidectomy and skeletonization of the 
labyrinth

166.2	 Identification and opening of the posterior limb of the 
right superior canal

166.3	 Left posterior limb of posterior canal packed

166.4	 Repair of tegmen with bone cement

166.5	 Labyrinthectomy

166.6	 Retrolabyrinthine vestibular nerve sectioning

170.1	 MCF approach for facial nerve decompression

170.2	 Translabyrinthine approach to facial nerve neurorrha-
phy after traumatic injury: ILA dissection technique

170.3	 Facial nerve preservation with inferior long axis dissec-
tion of large vestibular schwannomas

183.1	 Occult laryngomalacia causing severe obstruction

Appendix: Temporal bone anatomy in serial sections

	 Vertically sectioned normal temporal bone arranged in 
sequence at variable intervals; 29 slides show relevant 
structures, and anatomic relations are noted and 
labeled.
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SECTION 1	 General Considerations

Head and Neck Surgery and Oncology
PART  

VI

•	 Head and neck squamous cell carcinomas (HNSCCs) 
have a relatively high number of mutations (high tumor 
mutational burden) but have developed ways to evade 
the antitumor immune response.

•	 Targeted monoclonal antibodies to tumor antigens, such 
as cetuximab, may work in part by stimulating immune 
responses.

•	 Immune checkpoint inhibitors have shown activity in  
recurrent/metastatic HNSCC, and studies are underway 
for previously untreated, locally advanced disease.

•	 Although vaccines for prevention of infection with  
human papillomavirus (HPV) infection are not useful  
for treating HPV-driven oropharyngeal carcinoma,  
therapeutic vaccines for HPV-related HNSCCs are an 
active area of research.

•	 Adoptive transfer of T cells and other immune cells is 
another immunotherapeutic strategy under study for 
HNSCCs.

•	 Immune checkpoint inhibitors have been combined with 
surgery, chemotherapy, radiation, targeted therapies, and 
other forms of immunotherapy, with some encouraging 
results.

•	 Immunotherapeutic strategies are likely to be incorpo-
rated more widely into standard treatment paradigms for 
HNSCCs in the future.

KEY POINTS

Immunotherapies, which are agents that enhance the natural im-
mune response to cancer, have been incorporated into standard 
treatment paradigms for head and neck squamous cell carcinoma 
(HNSCC) and other cancers. Understanding how such therapies 
work requires understanding some basic principles of tumor im-
munology. In this chapter, we outline the fundamental compo-
nents of the antitumor immune response, followed by a descrip-
tion of immunotherapeutic strategies that are currently in use or 
under investigation for HNSCC.

BASICS OF TUMOR IMMUNOLOGY
Cancer has been described as a genetic disorder leading to un-
checked cell growth. Chronic inflammation and cellular stress 
induced by tobacco, other carcinogens, and other forms of 
chronic irritation lead to increasing genomic instability. The im-
mune system provides a safety net by responding to cells that 
have mutations or other abnormalities. This response consists of 
an innate immune response, which is rapid and nonspecific, and 
an adaptive immune response, which involves specific tumor an-
tigens. The adaptive response is slower but more durable.

The first line of defense is the innate immune system, which 
recognizes patterns of cellular stress. Cells that are stressed, in-
flamed, or infected will release damage-associated molecular pat-
tern molecules (DAMPs), which promote wound healing and at-
tract immune cells to the site of damage.1 The release of DAMPs 
and chemokines attracts natural killer (NK) cells, macrophages, 
and other immune cells to the tumor microenvironment (TME). 
The NK cells recognize and kill cells that show aberrant signals, 
such as low expression of major histocompatibility complex 
(MHC) molecules, which are needed for cells to present antigens 
to lymphocytes (as described later). These “first responder” NK 
cells also kill cells that are bound by antibodies in a process known 
as antibody-dependent cell-mediated cytotoxicity.

The adaptive immune response is more powerful and durable. 
Adaptive immunity arises only if tumors possess antigens, which 
are proteins perceived as foreign that can be recognized by lym-
phocytes. In head and neck cancer, these antigens belong to one 
of three categories:
	1.	 Tumor-associated antigens: normal proteins expressed at very 

high levels, such as epidermal growth factor receptor (EGFR)
	2.	 Neoantigens: mutated proteins, such as mutated p53
	3.	 Viral antigens: foreign viral material, such as E6, E7, and 

other human papillomavirus (HPV) oncoproteins
The antitumor immune response is stronger in the presence 

of viral material or large numbers of neoantigens. HNSCC has a 
relatively high tumor mutational burden compared with other 
tumor types,2 which is one of the reasons why some HNSCC 
patients respond well to immunotherapy.

To elicit an adaptive immune response, these tumor antigens 
must be processed inside the tumor cell, loaded onto an MHC 
molecule, then travel to the surface of the cell, where the antigen-
MHC complex can then be recognized by T-cell receptors (TCRs). 
After recognition of a peptide-MHC complex on the surface of the 
tumor cell, the T cell can directly kill the tumor cell. An overview 
of tumor-cell killing by T cells versus NK cells is shown in Fig. 73.1.

The process of antigen processing and presentation occurs in 
all cells, but especially in antigen-presenting cells (APCs). These 
APCs engulf and process proteins found in the TME and present 
potential antigens to T cells. Toll-like receptors (TLRs) present 
on APCs are activated by the DAMPs secreted by stressed and 
dying cells, leading to APC maturation/activation. There are 
three main signals for activation of the adaptive immune re-
sponse by APCs and T cells (Fig. 73.2):
	1.	 Binding of an antigen-specific TCR to the antigen-MHC 

complex on the APC.
	2.	 Activation of costimulatory receptors (CD27/CD28), which 

serve to activate and promote survival of the T cell.
	3.	 Production of cytokines, resulting in activation and differen-

tiation of T cells and other immune cells.
This cascade of events results in immune-mediated tissue- 

specific destruction, inducing rejection and killing of transformed 
cancer cells.1 To survive this process of immune surveillance, cancer 
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Antigen-dependent:
Tumor cell displaying novel antigen
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Fig. 73.1  Antigen-dependent and antigen-independent killing of tumor cells by immune cells. Antigen- 
dependent killing involves cytotoxic CD81 T cells. The T-cell receptor (TCR) binds to a specific tumor antigen 
loaded on a major histocompatibility complex (MHC), followed by activation of the T cell and killing of the tu-
mor cell. In antigen-independent killing, natural killer cells recognize nonspecific patterns, such as low expres-
sion of MHC class I, then release cytotoxic mediators to kill the offending cell. (Created with BioRender.com.)
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Fig. 73.2  Three signals are required for activation of a T cell after contact with an antigen-presenting cell. In 
the first signal, the T-cell receptor (TCR) binds to an antigen loaded on a major histocompatibility complex 
(MHC). The second signal involves interaction between costimulatory receptors on the T cell (CD28) and den-
dritic cell (CD80). Secretion of cytokines comprises the third signal, which induces T-cell survival and prolifera-
tion. (Created with BioRender.com.)
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Advanced Laryngeal Cancer
Locally advanced laryngeal cancers are glottic, supraglottic, 
transglottic, aryepiglottic, or even medial piriform cancers distin-
guished by two fundamental features: (1) permeation of the 
paraglottic space (therefore advanced cancers impair the motion 
on one side) and (2) a clearly lateralized disposition (advanced 
cancers seem to permeate the “hemilarynx”).

The block to encompass such a cancer corresponds to an 
NTL.102 NTL is a complete supraglottic laryngectomy plus an 
extended hemilaryngectomy, combined to include all of one 
paraglottic space and all of its contiguous neighbors (i.e., thyroid 
lobe and isthmus, hemicricoid, arytenoids, piriform, anterior 
commissure, and subglottis). However, a great deal of the con-
tralateral anterior glottis is necessary to encompass the cancer. 
Patients undergoing NTL retain a lung-powered voice—a  
prosthesis-free tracheopharyngeal fistula voice—but their stoma 
is permanent.

What saves these patients from being classified as “very ad-
vanced” are the following characteristics:

	1.	 Most of the subglottic mucosa within the cricoid, certainly all 
of it on the “good” side, is free of cancer.

	2.	 The contralateral ventricle is clear of cancer.
	3.	 The contralateral vocal cord is only involved in the superficial 

mucosa and the most anterior glottic musculature.
	4.	 The posterior commissure and postcricoid regions are com-

pletely clear.

To recognize patients with locally advanced laryngeal cancer, 
we have to be able to identify and exclude the very advanced 
cancers, for which NTL would not be safe. “Very advanced” 
means the only dependable ablative option is TL and the pre-
ferred voice strategy is TEP. Typical very advanced laryngeal 
cancers are midline and bilateral, not lateralized. For example:

	1.	 Massive “horseshoe” glottic/subglottic cancers (both ventri-
cles and both muscular vocal cords are cancerous).

	2.	 Significant subglottic cancers (generally involve the cricoid 
bilaterally and often present with airway obstruction).

	3.	 Posterior commissure/postcricoid cancers (both arytenoid 
complexes are involved).

NTL is the most logical open “block” for locally advanced 
cancers. But NTL requires a specialized lateral laryngotomy. The 
challenge is to enter the lumen without encountering cancer and 
without compromising the future speaking shunt. In many candi-
dates, it would be easier to outline the block from within the lu-
men of the larynx. And the laser would be the ideal tool. More 
subglottic mucosa could be saved (which improves the tapered 
capacity of the inferior shunt—the tracheocricoid entry into the 
speaking shunt). More interarytenoid soft tissue could be saved 
(which contributes to the shunt’s voicing and valving capacities). 
Occasionally, it might be recognized that both arytenoids were 
actually clear. That is, the cancer was intermediate, not advanced, 
and a logical laser supracricoid operation could be performed. 
This would confer an important advantage for the patient—no 
permanent tracheotomy.

Generally, we find locally advanced cases cannot be treated by 
TLM because reconstruction is required. The value of TLM lies 
not in complete excision, but in prereleasing the crucial tissue that 
really needs to be excised—this can define whether the cancer 
actually rises to the level of an NTL. Prerelease occurs with visi-
ble direction from familiar endolaryngeal landmarks, and it avoids 
the cancer itself. Then the surgeon can perform open delivery 
through the neck. No concerns exist about the site of entry, where 
the true margins lie or where unseen submucosal cancer might 
extend. Perhaps the pharyngeal augmentation flap (to be turned 
down from the ipsilateral side to participate in the shunt101) can be 
precut with the laser as well. Voice shunt reconstruction would 

then be a simplified assembly with precut margins, no mucosal 
bleeding, and the least chance of cautery damage to the nerve sup-
ply or the muscular components of the shunt. The exception is 
when both arytenoids and cricoarytenoid joints—or at least the 
posterior half of the arytenoids—can be preserved. In this situa-
tion, complete tumor excision is possible via TLM, generally with 
acceptable functional consequences (Figs. 105.4 to 105.6).

Very Advanced Laryngeal Cancer
TLM has no apparent application in the locally very advanced 
category of laryngeal cancer. The exception might be the emer-
gency treatment of neglected cancer with airway obstruction.105

TRANSORAL LASER MICROSURGERY AND NECK 
DISSECTION
The neck nodes are treated by open surgery or postoperative ra-
diotherapy. We can carry out a neck dissection at the same sitting 
as TLM on the primary, but laser endoscopic surgery cancels the 
argument to perform a node dissection now because “the neck is 
already violated” (to access the primary). A better time might be 
weeks later. One unproven hypothesis suggests later is better be-
cause the micrometastases “in transit” at the time of the TLM will 
have had time to lodge in the nodes. A more practical reason 

Fig. 105.4  Preoperative T4 transglottic squamous cell carcinoma (car-
tilage penetration).

Fig. 105.5  Extensive transoral laser microsurgery resection removing 
left and anterior thyroid cartilage, both true vocal cords, supraglottic 
structures and preepiglottic space, and some strap muscle, but pre-
serving cricoid ring and both posterior arytenoids.
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Fig. 120.9  (A) Intraoperative photograph demonstrating encasement of the recurrent laryngeal nerve  
(asterisk) with tumor. If the vocal cord has some mobility preoperatively, attempt can be made to dissect 
the nerve through tumor. (B) In this particular case, the nerve can be visualized grossly invaded with tu-
mor (enlarged and discolored nerve), requiring nerve sacrifice. Attempt should be made to re-anastomose 
the proximal and distal segments of the nerve, and if this not possible, the ansa cervicalis nerve can be 
anastomosed to the distal end of the recurrent laryngeal nerve as it enters the cricothyroid joint.

Fig. 120.10  (A) Residual/recurrent thyroid disease at the cricothyroid joint is often intimately associated 
with the recurrent laryngeal nerve. In this revision central compartment dissection, the left recurrent laryn-
geal nerve (asterisk) can be seen partially encased with tumor at the cricothyroid joint. (B–C) demonstrate 
stepwise microdissection and mobilization of the recurrent laryngeal nerve from tumor, with preservation 
of nerve integrity. 

A B C

Fig. 120.11  (A) Large thyroid tumor with encasement and gross involvement of the left recurrent laryn-
geal nerve, nerve stimulator. (B) After tumor resection, the distal stump (forceps) of the recurrent laryngeal 
nerve has been preserved for ansa cervicalis to recurrent laryngeal nerve anastomosis. (C) Ansa cervicalis 
(A) to recurrent laryngeal nerve (asterisk) anastomosis.

 




