Handbook of

Otolaryngology

Head and Neck Surgery

David Goldenberg Second Edition

Bradley J. Goldstein







Section 1 General Otolaryngology

Section 2 Perioperative Care and
Anesthesia

Section 3 Otology and Neurotology

Section 4 Rhinology

Section 5 Laryngology and the Upper
Aerodigestive Tract

Section 6 Head and Neck Surgery

Section 7 Endocrine Surgery in
Otolaryngology

Section 8 Pediatric Otolaryngology

Section 9 Facial Plastic and
Reconstructive Surgery

Appendices

Index






# Thieme






Handbook of
Otolaryngology
Head and Neck Surgery

Second Edition

David Goldenberg, MD, FACS

The Steven and Sharon Baron Professor of Surgery
Professor of Surgery and Medicine

Chief, Division of Otolaryngology-Head and Neck Surgery
Milton S. Hershey Medical Center

The Pennsylvania State University College of Medicine
Hershey, Pennsylvania

Bradley J. Goldstein, MD, PhD, FACS

Associate Professor

Department of Otolaryngology, Graduate Program in Neuroscience, and
Interdisciplinary Stem Cell Institute

University of Miami Miller School of Medicine

Miami, Florida

164 illustrations

Thieme
New York * Stuttgart * Delhi ¢ Rio de Janeiro



Executive Editor: Timothy Hiscock

Managing Editor: J. Owen Zurhellen IV

Director, Editorial Services: Mary Jo Casey

Developmental Editor: Judith Tomat

Production Editor: Kenny Chumbley

International Production Director: Andreas Schabert

Editorial Director: Sue Hodgson

International Marketing Director: Fiona Henderson

International Sales Director: Louisa Turrell

Director of Institutional Sales: Adam Bernacki

Senior Vice President and Chief Operating Officer:
Sarah Vanderbilt

President: Brian D. Scanlan

Library of Congress Cataloging-in-Publication Data

Names: Goldenberg, David, 1962- editor. | Goldstein,
Bradley ., editor.

Title: Handbook of otolaryngology : head and neck
surgery | [edited by] David Goldenberg, Bradley J.
Goldstein.

Other titles: Head and neck surgery

Description: Second edition. | New York : Thieme, [2018]
| Includes bibliographical references and index.

Identifiers: LCCN 2017028786| ISBN 9781626234079
(pbk. : alk. paper) | ISBN 9781626234086 (e-book)

Subjects: | MESH: Head--surgery | Neck--surgery |
Handbooks

Classification: LCC RF51 | NLM WE 39 | DDC
617.5/1059--dc23

LC record available at https://lccn.loc.gov/2017028786

© 2018 Thieme Medical Publishers, Inc.

Thieme Publishers New York

333 Seventh Avenue, New York, NY 10001 USA
+1 800 782 3488, customerservice@thieme.com

Thieme Publishers Stuttgart
Riidigerstrasse 14, 70469 Stuttgart, Germany
+49 [0]711 8931 421, customerservice@thieme.de

Thieme Publishers Delhi

A-12, Second Floor, Sector-2, Noida-201301
Uttar Pradesh, India

+91 120 45 566 00, customerservice@thieme.in

Thieme Publishers Rio de Janeiro, Thieme Publicagdes
Ltda.

Edificio Rodolpho de Paoli, 25¢ andar

Av. Nilo Peganha, 50 - Sala 2508

Rio de Janeiro 20020-906, Brasil

+55 213172 2297

Cover design: Thieme Publishing Group
Typesetting by Prairie Papers

Printed in India by Replika Press Pvt. Ltd. 54321
ISBN 978-1-62623-407-9

Also available as an eBook:
eISBN 978-1-62623-408-6

Important note: Medicine is an ever-changing science
undergoing continual development. Research and
clinical experience are continually expanding our
knowledge, in particular our knowledge of proper
treatment and drug therapy. Insofar as this book
mentions any dosage or application, readers may rest
assured that the authors, editors, and publishers have
made every effort to ensure that such references are in
accordance with the state of knowledge at the time
of production of the book.

Nevertheless, this does not involve, imply, or ex-
press any guarantee or responsibility on the part of the
publishers in respect to any dosage instructions and
forms of applications stated in the book. Every user is
requested to examine carefully the manufacturers’
leaflets accompanying each drug and to check, if nec-
essary in consultation with a physician or specialist,
whether the dosage schedules mentioned therein or
the contraindications stated by the manufacturers
differ from the statements made in the present book.
Such examination is particularly important with drugs
that are either rarely used or have been newly released
on the market. Every dosage schedule or every form
of application used is entirely at the user’s own risk
and responsibility. The authors and publishers request
every user to report to the publishers any discrepan-
cies or inaccuracies noticed. If errors in this work are
found after publication, errata will be posted at www.
thieme.com on the product description page.

Some of the product names, patents, and registered
designs referred to in this book are in fact registered
trademarks or proprietary names even though
specific reference to this fact is not always made in
the text. Therefore, the appearance of a name without
designation as proprietary is not to be construed as a
representation by the publisher that it is in the public
domain.

FSC

nwiscorg
100%

Papar fram well-
managed forests

FSC® C124385

This book, including all parts thereof, is legally pro-
tected by copyright. Any use, exploitation, or commer-
cialization outside the narrow limits set by copyright
legislation without the publisher’s consent is illegal
and liable to prosecution. This applies in particular

to photostat reproduction, copying, mimeographing
or duplication of any kind, translating, preparation of
microfilms, and electronic data processing and storage.


www.thieme.com
www.thieme.com
https://lccn.loc.gov/2017028786
mailto:customerservice@thieme.com
mailto:customerservice@thieme.de
mailto:customerservice@thieme.in

This book is dedicated in loving memory of our dear, sweet daughter Ellie
Goldenberg (571) 1994-2017

From the last song Ellie sang for us:

I am there in music
[ am there in sky
[ don’t know why this thing did happen
But this much is clear
Anytime or anywhere
[ am there
William Finn

—David Goldenberg, MD, FACS

To my wife, Liz, and to my children, Ben and Eva.

—Bradley J. Goldstein, MD, PhD, FACS






Contents

Foreword by David W. Eisele. ..............couuuieiiuieinnnnnnnn. XV
Preface ... ... xvii
Acknowledgments ..........iuuiitiii i e Xix
CoNtTiDULOTS . ottt e e e e Xxi
Section1  General Otolaryngology.........ccovieeeeeeeeeennnn. 1
1.0 Approach to the Otolaryngology—Head and
Neck Surgery Patient ..............coieiiiiinennnann.. 3
1.1 Diagnostic Imaging of the Head and Neck.................. 6
1.2 Hematology for the Otolaryngologist..................... 13
13 Obstructive Sleep Apnea ...........oevvieeineennennnann. 20
1.4 Benign Oral and Odontogenic Disorders.................. 25
1.5 Temporomandibular Joint Disorders ..................... 34
1.6 Geriatric Otolaryngology..........ccovviiiiiiinennnann. 38
1.7 Lasers in Otolaryngology ..........ovveiieinennnennnnn. 43
1.8 Complementary and Alternative Otolaryngologic
Medicine .......viinii i e 47

Section2  Perioperative Care and Anesthesia for the

Otolaryngology-Head and Neck Surgery Patient....51

2.0 Preoperative ASSeSSMeNt. . .......c.oveeeieeineennennnann. 53
21 Airway Assessment and Management.................... 54
2.2 ANeSthesia .. ...t e 70
2.2.1 Principles of Anesthesia..................coiiiiiinnn. 70
2.2.2 Regional Anesthesia Techniques ......................... 73
223 Anesthesia DIUZS ... ovvei it iaaans 76
224 Anesthetic Emergencies. ............ccovvieiiieinnnenn... 86
2.3 Fluids and Electrolytes............cooueiiiiiieiiennnann. 89
24 Common Postoperative Problems........................ 91
Section3  Otology and Neurotology ...........cccoeeveennnnnn.. 99
3.0 Embryology and Anatomy of the Ear.................... 101
31 Otologic Emergencies.........o.ovevriiieninnennnnann.. 108
3.1.1 Sudden Hearing LOSS. .....ovueiireiiii i 108



X Contents

3.1.2
3.13
3.14
3.2
3.2.1
3.2.2
3.23
324
3.3
331
3.3.2
34
341
342
343
3.5
3.5.1
3.5.2
3.53
3.54
3.5.5
3.6
3.6.1
3.6.2
3.6.3
3.6.4
3.6.5
3.7
3.8
3.9
3.10

Section 4
4.0

4.1
411
4.1.2
4.1.3
414
4.1.5

4.2
4.2.1
4.2.2

4.3
431

Ear and Temporal Bone Trauma...............covvvn... 110
Acute Facial Paresis and Paralysis ....................... 115
Ear ForeignBodies............cccoiiiiiiii ... 120
OtitisMedia. . ..oovvrin i e 122
Acute OtitisMedia.........ovviiiiii i 122
Chronic OtitisMedia. ..........ouiuiiiii .. 126
Complications of Acute and Chronic Otitis Media. ........ 132
Cholesteatoma . .....vveveee e 140
OtitiS EXterna .....ovvueiti e 145
Uncomplicated Otitis Externa.................ccovvenn... 145
Malignant Otitis Externa ................ccoivvinennn... 149
AUdIOIOZY . . ot e 154
Basic Audiologic Assessments ............c.cooeeineinn.n. 154
Pediatric Audiologic Assessments................coueu... 159
Objective/Electrophysiologic Audiologic Assessments ....163
Hearing LOSS .. .ovviieei e e e e 165
Conductive Hearing Loss . ........oovviiiiiiiin ... 165
Sensorineural Hearing LosS. ........ccvvviiieiiennan... 169
Hearing Aids .......cviiiiii e 174
CochlearImplants ..........cviiiiiii i 177
Other Implantable Hearing Devices ..................... 180
Y53 0 =0 TP 182
Balance ASSesSment ...........cvueiiiiinniniiennannn. 182
Benign Paroxysmal Positional Vertigo ................... 186
MENIEre’s DiSEase .......ovvvererererenenenarenenananns 190
Vestibular Neuritis. . ........vivin i 193
Migraine-Associated Vertigo...............cooviennan... 196
TINNIEUS. « et e e e e 200
Cerebellopontine Angle Tumors. .............cooveen... 203
Superior Semicircular Canal Dehiscence Syndrome....... 210
Otologic Manifestations of Systemic Diseases ............ 213
RhinoOIOgY ...ttt iiieiannnnnn 219
Anatomy and Physiology of the Nose and

Paranasal Sinuses ..........coeviiiiiiiiiniiiiiiin.. 221
Rhinologic Emergencies...............cooviiiiiiinnan... 224
Acute Invasive Fungal Rhinosinusitis .................... 224
Orbital Complications of Sinusitis....................... 228
Intracranial Complications of Sinusitis .................. 230
Cerebrospinal Fluid Rhinorrhea......................... 233
) 5] 1 7 D q 237
RhinoSinuSItiS. . ...o.veii e 241
Acute Rhinosinusitis...........coooiiiiiiiiiiiinna... 241
Chronic Rhinosinusitis ..........cvoviuiiininniiennen... 244
Rhinitis . ....ooe 250
Nonallergic Rhinitis.............cooiiiiiiiiiiin ... 250
AT Y. .ot 253
Inverted Papillomas. ...........cccoiiiiiiiinennn... 256

Anosmia and Other Olfactory Disorders ................. 260



Contents xi
4.6 Taste DiSOTAerS . .. vv vttt e e i eeiennns 262
4.7 Rhinologic Manifestations of Systemic Diseases.......... 264
Section5 Laryngology and the Upper Aerodigestive Tract...... 269
5.0 Anatomy and Physiology of the Upper
Aerodigestive Tract . .......oveeiiiii i 271
5.1 Laryngeal and Esophageal Emergencies ................. 277
5.1.1 SEIAOT . o vttt 277
5.1.2 Laryngeal Fractures.............ccoiuiiiieniinnnnnnn.n. 280
513 Caustic INgestion ........c.vuuieiiii i 282
514 Laryngeal Infections ................cciiiiiiiinnnnnn... 285
5.2 Neurolaryngology ........c.ooviiiiiiiii i 289
53 Voice DiSOrders. . ....oveeie it 295
5.3.1 Papillomatosis. . ......ovieiii i 295
5.3.2 Vocal Fold Cysts, Nodules, and Polyps ................... 298
533 Vocal Fold Motion Impairment ......................... 300
53.4 Voice Rehabilitation. ............cooviiiiiiiiiiinn.n.. 303
54 Swallowing Disorders...........ccoviiiiiiiinnnennn.n. 307
5.4.1 Zenker's Diverticulum ... 307
5.4.2 Dysphagia.......cooiuiii 310
543 ASDITAtioN. ...ttt e 313
55 Acid Reflux Disorders .........oovveeiiiiinneneenennnn.. 318
5.6 Laryngeal Manifestations of Systemic Diseases. .......... 321
Section6 Head and NeckSurgery .........coeeeeeeeeeeennnnn. 325
6.0 Anatomy of the Neck..............cooiiiiiiiiiiin... 327
6.1 Neck EMergencies ........c.ooeiineiirinieeneennennnnn. 330
6.1.1 Necrotizing Soft Tissue Infections of the
Headand NecK..........ccoviiiiiiiiiiiiiiiniannn, 330
6.1.2 Ludwig's ANgiNa. ......ovviieii i 332
6.1.3 Deep Neck Infections ............ccoviviiiiiinnnnn... 334
6.1.4 Neck Trauma . ..o oveee e e et e e eeienas 337
6.2 Approach to Neck Masses ...........ccovviiiineennnnnn.. 342
6.3 Head and NeckCancer ..........ooovviiinninnniennnnn.. 346
6.3.1 Chemotherapy for Head and Neck Cancer................ 352
6.3.2 Radiotherapy for Head and Neck Cancer................. 356
6.3.3 Sinonasal CanCer .......ouvveenei i iaenns 360
6.3.4 Nasopharyngeal Cancer...........oevvviieneneeinnnann.. 365
6.3.5 Oral Cavity CanCer. ....vueee i i i e e 370
6.3.6 Oropharyngeal Cancer ..........cvviiviiienneennennnnn. 378
6.3.7 Human Papillomavirus and Head and Neck Cancer....... 382
6.3.8 Cancer of Unknown Primary.............covvvvinennn... 385
6.3.9 Hypopharyngeal Cancer...............coovviivnnennn... 388
6.3.10 Laryngeal CancCer .........vueiiiienrenaennennanannns 392
6.3.11 Speech Options after Laryngectomy..................... 401
6.3.12 Referred Otalgia in Head and Neck Disease .............. 403
6.3.13 Neck DisSeCtion .......c.vueieineiii i i eieaannns 406
6.3.14 Robotic-Assisted Head and Neck Surgery ................ 409
6.3.15 Skin Cancer of the Head, Face, and Neck................. 412
6.3.15.1 Basal Cell Carcinoma. ........cvvvriireneenennennnnann.. 412



xii Contents

6.3.15.2 Cutaneous Squamous Cell Carcinoma ................... 417
6.3.15.3 Melanomas of the Head, Face,and Neck ................. 423
6.3.16 Malignant Neoplasms of the Ear and Temporal Bone ..... 430
6.3.17 Lymphomas of the Head and Neck ...................... 434
6.3.18 Idiopathic Midline Destructive Disease.................. 440
6.3.19 Paragangliomas of the Head and Neck................... 442
6.3.20 Peripheral Nerve Sheath Tumors........................ 445
6.4 The Salivary Glands. ..ot 447
6.4.0 Embryology and Anatomy of the Salivary Glands. ........ 447
6.4.1 Salivary Gland Disease ...........c.ovueineenneennnnnnnns 452
6.4.2 Benign Salivary Gland Tumors . ..........coovveiennnn... 456
6.4.3 Malignant Salivary Gland Tumors ....................... 460
6.4.4 SialendoSCopY ..o vv i 466
Section 7  Endocrine Surgery in Otolaryngology............... 469
7.0 Embryology and Anatomy of the Thyroid Gland.......... 471
7.1 Physiology of the Thyroid Gland ........................ 473
7.2 Thyroid Evaluation. ..., 475
73 Thyroid Nodules and Cysts .........cvvviiniinianenn.n. 479
7.4 Hyperthyroidism ..., 483
7.5 Hypothyroidism ... 487
7.6 Thyroid StOrmL. . ....v et 491
7.7 Thyroiditis . .....oi i e 492
7.8 Thyroid Cancer.........c.vouiiiiiii i aieenns 496
7.9 Embryology, Anatomy, and Physiology of the
Parathyroid Glands..............ccoiiiiiiiinn... 509
7.10 Hyperparathyroidism.................ccooviiiiiennn... 512
7.11 Hypoparathyroidism.............cooviiiiiiniinnan... 517
7.12 Calcium DisOrders . .....vueee et i i e i neeannn. 518
Section 8 Pediatric Otolaryngology .........ccceeeeeeeeean... 523
8.1 Pediatric Airway Evaluation and Management ........... 525
8.2 Laryngomalacia ..........ouiiiiiiii i 529
8.3 Bilateral Vocal Fold Paralysis..............ccoooviiiin.. 531
8.4 Laryngeal Clefts .........couiiiiii i 534
8.5 Tracheoesophageal Fistula and Esophageal Atresia ....... 537
8.6 Vascular RingS. ......oovvieni e 541
8.7 Subglottic StenoSiS. ..o vv vt e 545
8.8 Pierre Robin's Sequence...............cooviiiennennn... 549
8.9 Genetics and Syndromes ...........c..oeeininiiiennenn.. 552
8.10 Diseases of the Adenoids and Palatine Tonsils............ 560
8.10.1 Adenotonsillitis .........oovuiiiiiii i 560
8.10.2 Adenotonsillar Hypertrophy..............coooiiiiiio.. 563
8.11 Congenital Nasal Obstruction.............ccovieenan... 567
8.12 Pediatric Hearing LoSS .........oviiiiiiii i, 571
8.13 Infectious Neck Masses in Children...................... 582
8.14 Hemangiomas, Vascular Malformations, and
Lymphatic Malformations of the Head and Neck....... 586
8.15 Branchial Cleft Cysts ......ooveniinii e 589
8.16 Congenital Midline Neck Masses...........ccvvvuennan... 593



8.17
8.18
8.19

Section 9

9.1
9.1.1
9.1.2
9.1.3
914
9.1.5
9.1.6
9.1.7

9.2

9.3
9.3.1
9.3.2
933
934
9.3.5

94
94.1
9.4.2
9.4.3
944
9.4.5
9.4.6
94.7
9.4.8
9.4.9
94.10

Appendix A
Al
A2
A3

A4
A5
A6
A7

Appendix B
Appendix C

Contents

Congenital Midline Nasal Masses ...........co.cevvvuenn..
Choanal Atresia. ........vueieineii e

Facial Plastic and Reconstructive Surgery ...........
Craniomaxillofacial Trauma .................cooueinn...
Nasal Fractures . ......ovveen it iiieiieieannns
Naso-Orbito-Ethmoid Fractures..................co.oue..
Zygomaticomaxillary and Orbital Fractures..............
Frontal Sinus Fractures...............ccooiiiiiinn...
Midface Fractures. . .......ovvuvneiiinriiiiin i
Mandible Fractures ............c.ooiiiiiinienenn.n.
Burns of the Head, Face,and Neck.......................
Facial Paralysis, Facial Reanimation, and Eye Care ........
Facial Reconstruction .............ccouvviienneennennn.n.
SKin GraftS. ..o e
Local Cutaneous Flaps for Facial Reconstruction..........
Microvascular Free Tissue Transfer......................
Bone and Cartilage Grafts .............cccoviiiiiinan...
Incision Planning and Scar Revision.....................
COSMELIC SUIGRTY .« vt v ettt et it ee e eieeaens
Neurotoxins, Fillers, and Implants.......................
Rhytidectomy ........ouvuiininiiiii i
Brow and Forehead Lifting. ..................ooovin...
Chemical Peels and Laser Skin Resurfacing...............
Blepharoplasty ........oouiiiii it
(010] 0] 1] /2
RhiNOpPIasty .. ovve e
Deviated Septum and Septoplasty.......................
Liposuction of the Head, Face,and Neck.................
Hair Restoration...........ouvieiiiinienienennnnn.

Basic Procedures and Methods of Investigation......
Bronchoscopy . ....ovviiin i
ESOPhagoSCoPY « v v ee i
Rigid Direct Microscopic Laryngoscopy with or

WiIthout Biopsy. ....oovvuii i
TonSilleCtomY ..o vttt e
Adenoidectomy .......c.oieiiiriii e
Open Surgical Tracheotomy ...........cccovviiiinnan...
Cricothyroidotomy. ........c..viiiiiiiieiiiiaannn

The Cranial Nerves. .........cceeeeeeeererennnnnnnn

ENT Emergencies Requiring Immediate
Diagnostic and/or Therapeutic Intervention ......






Foreword

With this second edition of this popular clinical reference textbook, edited
by Dr. David Goldenberg and Dr. Bradley Goldstein, two outstanding clini-
cians and educators, the reader has available, in one succinct text, a wealth
of information spanning the breadth of the specialty of otolaryngology—
head and neck surgery. This makes this text a valuable resource not only for
medical students, residents, and fellows, but also active practitioners.

The book’s content has been updated with the second edition, ensuring
up-to-date clinical information. Each section has an editor and multiple
expert content contributors. Chapters are organized within subspecialty
sections around specific clinical scenarios using a uniform-content format.
In each chapter, key features of the specific disorder are highlighted, followed
by epidemiology, clinical presentation, evaluation, therapeutic options, and
follow-up.

Dr. Goldenberg and Dr. Goldstein continue their success with the second
edition of this popular text, which is a beneficial trove of clinical information
for students, specialty trainees, and established practitioners alike.

David W. Eisele, MD, FACS

Andelot Professor and Director

Department of Otolaryngology-

Head and Neck Surgery

Johns Hopkins University School of Medicine
Baltimore, Maryland
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Preface

The vision for Handbook of Otolaryngology-Head and Neck Surgery arose
when, several years ago, the editors felt that a truly practical clinical guide
of sufficient quality was lacking. In an effort to fill this void, the first edition
was designed to present key information in a highly organized format,
covering the broad spectrum of otolaryngology subjects. From the start, this
product was intended to be most useful as a clinical handbook, especially for
students, residents, or other clinicians seeking rapid and reliable guidance
relating to clinical care.

In the six years since the first edition was published, our specialty has
witnessed continual expansion and innovation. Accordingly, the second
edition builds upon the original 160 chapters to incorporate necessary
changes. Without increasing the overall size of the book, we have sought to
update existing chapters, combine redundant subjects, reorganize certain
topics more logically, and include entirely new subjects where necessary.
Whenever available, we have incorporated accepted evidence-based guide-
lines or recommendations.

We are grateful to all of our original contributors who helped develop
the first edition content. The second edition acknowledges the new section
editors who have worked to update and revise our original material. Readers
will notice that references were removed, as their value in a clinical hand-
book is limited, while precious page space is consumed. Similarly, diagno-
sis-code information was eliminated, since we now have a vastly expanded
ICD10 system, which is difficult to list efficiently.

We are thankful to all of those who have used our handbook, and we
hope that this second edition will serve its readers well. As always, we are
especially grateful to students who continue to challenge and teach us and
who are our future.

“It goes without saying that no man can teach successfully who is not at the
same time a student.” —Sir William Osler

David Goldenberg, MD, FACS
Bradley J. Goldstein, MD, PhD, FACS
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1.0 Approach to the Otolaryngology-Head and
Neck Surgery Patient

This book is organized into brief chapters addressing specific clinical entities.
To enable readers to focus readily on their information needs, the chapters
are arranged in a similar manner:

Key Features

Epidemiology

Clinical

o Signs and symptoms

o Differential diagnosis

Evaluation, including history, exam, imaging, and other testing
e Treatment options, including medical and surgical treatments
Follow-up care

This first chapter is an exception because it deals entirely with the evalua-
tion step. Specifically, we review in detail the approach to an efficient and
effective otolaryngology patient history and physical examination, which
should be especially useful to those new to the care of such patients.

¢ History

The generally accepted organization of the history and physical examination
for a new patient is outlined in Table 1.1.

The History of Present Illness is the subjective narrative regarding the
current problem. It should include a focused summary of the complaint,
including location, time of onset, course, quality, severity, duration, associ-
ated problems, and previous testing or treatment.

¢ Physical Exam

The physical examination in otolaryngology is typically a complete head
and neck exam. This should include an evaluation of the following:

General
e The general appearance of the patient (i.e., well- or ill-appearing, acute
distress)

e Vital signs (temperature, heart rate, blood pressure, respiratory rate,
weight, possibly BMI)

e Stridor, abnormal respiratory effort/increased work of breathing
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Head

e Normocephalic, evidence of trauma
e Description of any cutaneous lesions of the head and neck

Ear

e Pinnae, ear canals, tympanic membranes, including mobility
e 512-Hz tuning fork testing (Weber, Rinne)

Nose

e External nasal deformities

e Anterior rhinoscopy noting edema, masses, mucus, purulence, septal
deviation, perforation

Oral Cavity|Oropharynx

e Noting any masses, mucosal lesions, asymmetries, condition of dentition,
presence/absence of tonsils and appearance

Consider palpation of floor of mouth and base of tongue

Hypopharynx and larynx

Presence of hoarseness or phonatory abnormality

Direct fiber optic or indirect mirror exam of the nasopharynx,
hypopharynx, and larynx

e Laryngeal exam should note vocal fold mobility, mucosal lesions, and
masses as well as assess the base of the tongue, valleculae, epiglottis,
vocal folds, and piriform sinuses

Neck

Inspection and palpation of the parotid and submandibular glands
Inspection and palpation of the neck for adenopathy or masses
Inspection and palpation of the thyroid gland for enlargement or masses

[
[
[
e (ranial nerve function

Other, more specialized aspects of an examination are discussed in the
various sections that follow, such as vertigo assessment and nasal endoscopy.

¢ Endoscopic Exam

If the mirror examination does not provide an adequate assessment of the
nasopharynx, hypopharynx, or larynx, a flexible fiberoptic nasolaryngos-
copy is performed. Usually, the nose is decongested with oxymetazoline
(Afrin, Schering-Plough Healthcare Products Inc., Memphis, TN) or
phenylephrine (Neo-Synephrine, Bayer Consumer Health, Morristown, NJ)
spray. Topical Pontocaine or lidocaine spray may be added for anesthetic.
Surgilube jelly (E. Fougera & Co., Melville, NY) is helpful to reduce irritation.
Antifog is applied to the tip of the flexible laryngoscope. The patient is best
examined sitting upright. The tip of the scope is inserted into the nostril and
under direct vision is advanced inferiorly along the floor of the nose into
the nasopharynx. If septal spurring or other intranasal deformities prevent
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advancement of the scope, the other nostril may be used. The nasopharynx
is assessed for masses or asymmetry, adenoid hypertrophy, and infection.
In the sleep apnea patient, the presence of anteroposterior (AP) or lateral
collapse of the retropalatal region is remarked. The scope is then guided
inferiorly to examine the base of the tongue, valleculae, epiglottis, piriform
sinuses (piriform fossae), arytenoids, and vocal folds. Again, mucosal lesions,
masses, asymmetries, and vocal fold mobility are noted. Asking the patient
to cough, sniff, and phonate will reveal vocal fold motion abnormalities. The
piriform sinuses may be better visualized if the patient puffs out the cheeks
(exhalation with closed lips and palate).

¢ Other Tests

Often, laboratory studies, audiograms, or imaging studies are reviewed.
These are summarized in the note after the physical exam section. Whenever
possible, radiology images (CT, MRI) should be personally reviewed to con-
firm that one agrees with the reports.

¢ Impression and Plan

In the documentation of the patient’s visit, the note concludes with an
impression and plan. Generally, a concise differential diagnosis is given, list-
ing the entities that are considered most relevant. A plan is then discussed,
including further tests to confirm or exclude possible diagnoses as well as
medical or surgical treatments that will be instituted or considered. Timing
of a return or follow-up visit, if needed, is noted.

A copy of one’s note, or a separate letter, should always be sent to referring
physicians.

Table 1.1 Organization of the history
and physical exam for a new patient

Chief complaint

History of present illness
Past medical history
Past surgical history
Current medications
Medication allergies
Social history

Family history

Review of systems
Physical examination
Laboratory testing/imaging
Impression

Plan
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1.1 Diagnostic Imaging of the Head and Neck

Many of the structures of the head and neck are deep and inaccessible to
direct visualization, palpation, or inspection. Therefore, valuable infor-
mation may be obtained by the use of various radiographic techniques.
Advances in technology have supplemented simple X-ray procedures with
computed tomography (CT), magnetic resonance imaging (MRI), ultrasound,
and positron emission tomography (PET). Other imaging modalities are used
for specific conditions, such as angiography for vascular lesions or barium
swallow cinefluoroscopy for swallowing evaluations.

¢ Computed Tomography

A contrast-enhanced CT scan is typically the first imaging technique used to
evaluate many ear, nose, throat, and head and neck pathologies. The CT scan
is an excellent method for the staging of tumors and identifying lymphade-
nopathy. A high-resolution CT scan may be used in cases of trauma to the
head, neck, laryngeal structures, facial bones, and temporal bone. Temporal
bone CT is used to assess middle ear and mastoid disease; paranasal sinus
CT is the gold standard test for assessing for the presence and extent of
rhinosinusitis and many of its complications. A CT scan is superior to MRI in
evaluating bony cortex erosion from tumor. A CT scan is also widely used for
posttreatment surveillance of head and neck cancer patients.

Working Principle of CT

In CT, the X-ray tube revolves around the craniocaudal axis of the patient.
A beam of X-rays passes through the body and hits a ring of detectors. The
incoming radiation is continuously registered, and the signal is digitized and
fed into a data matrix, taking into account the varying beam angulations. The
data matrix can then be transformed into an output image (Fig. 1.1). The result
is usually displayed in “slices” cross-sectionally. Different tissues attenuate
radiation to varying degrees, allowing for the differentiation of tissue subtypes
(Table 1.2). This absorption is measured in Hounsfield units. When one views
an image, two values are displayed with the image: Window and Level. The
Window refers to the range of Hounsfield units displayed across the spectrum
from black (low) through the grayscale to white (high). Level refers to the
Hounsfield unit on which middle gray is centered. By adjusting the window
and level, certain features of the image can be better assessed or emphasized.

Recent advances have improved the quality of CT imaging. Multidetector
scanners have several rows of photoreceptors, enabling the simultaneous
acquisition of several slices. Helical techniques allow the patient table to
move continuously through the scanner instead of stopping for each slice.
These advances have significantly decreased scan times and radiation expo-
sure while improving spatial resolution. Improved resolution and computing
power enable cross-sectional images to be reformatted into any plane (axial,
coronal, sagittal), as well as three-dimensional anatomy or subtraction
images to be displayed when necessary or helpful (e.g., three-dimensional
reconstruction of airways). Newer in-office flat-plate cone-beam scanners
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Fig. 1.1 Working principle of computed tomography. The X-ray tube revolves
continuously around the longitudinal axis of the patient. A rotating curved
detector field opposite to the tube registers the attenuated fan beam after it
has passed through the patient. Taking into account the tube position at each
time point of measurement, the resulting attenuation values are fed into a data
matrix and further computed to create an image. (Used with permission from
Eastman GW, Wald C, Crossin J. Getting Started in Clinical Radiology: From Image to
Diagnosis. New York: Thieme; 2006:9.)

Table 1.2 Attenuation of different body components

Body Component Hounsfield Units (HU)
Bone 1000-2000
Thrombus 60-100

Liver 50-70

Spleen 40-50

Kidney 25-45

White brain matter 20-35

Gray brain matter 35-45

Water -5to5

Fat -100 to -25
Lung -1000 to -400

Data from Eastman GW, Wald C, Crossin |. Getting Started in Clinical Radiology: From
Image to Diagnosis. Stuttgart/New York: Thieme; 2006.

canrapidly acquire 1-mm slice thickness images of the sinuses and temporal
bone with very low radiation exposure.

Contrast Media

Intravenous contrast media are used in CT to visualize vessels and the vas-
cularization of different organ systems. This allows better differentiation of
vessels versus other structures. Some tissues also take up greater amounts
of contrast natively, as well as in certain disease states (e.g., infection,
neoplasm, edema). Luminal contrast material containing iodine or barium




	Handbook of Otolaryngology: Head and Neck Surgery
	Title Page
	Copyright
	Dedication
	Contents
	Foreword
	Preface
	Acknowledgments
	Contributors
	Section 1 General Otolaryngology
	1.0 Approach to the Otolaryngology—Head and Neck Surgery Patient
	1.1 Diagnostic Imaging of the Head and Neck
	1.2 Hematology for the Otolaryngologist
	1.3 Obstructive Sleep Apnea
	1.4 Benign Oral and Odontogenic Disorders
	1.5 Temporomandibular Joint Disorders
	1.6 Geriatric Otolaryngology
	1.7 Lasers in Otolaryngology
	1.8 Complementary and Alternative Otolaryngologic Medicine

	Section 2 Perioperative Care and Anesthesia for the Otolaryngology–Head and Neck Surgery Patient
	2.0 Preoperative Assessment
	2.1 Airway Assessment and Management
	2.2 Anesthesia
	2.2.1 Principles of Anesthesia
	2.2.2 Regional Anesthesia Techniques
	2.2.3 Anesthesia Drugs
	2.2.4 Anesthetic Emergencies

	2.3 Fluids and Electrolytes
	2.4 Common Postoperative Problems

	Section 3 Otology and Neurotology
	3.0 Embryology and Anatomy of the Ear
	3.1 Otologic Emergencies
	3.1.1 Sudden Hearing Loss
	3.1.2 Ear and Temporal Bone Trauma
	3.1.3 Acute Facial Paresis and Paralysis
	3.1.4 Ear Foreign Bodies

	3.2 Otitis Media
	3.2.1 Acute Otitis Media
	3.2.2 Chronic Otitis Media
	3.2.3 Complications of Acute and Chronic Otitis Media
	3.2.4 Cholesteatoma

	3.3 Otitis Externa
	3.3.1 Uncomplicated Otitis Externa
	3.3.2 Malignant Otitis Externa

	3.4 Audiology
	3.4.1 Basic Audiologic Assessments
	3.4.2 Pediatric Audiologic Assessments
	3.4.3 Objective/Electrophysiologic Audiologic Assessments

	3.5 Hearing Loss
	3.5.1 Conductive Hearing Loss
	3.5.2 Sensorineural Hearing Loss
	3.5.3 Hearing Aids
	3.5.4 Cochlear Implants
	3.5.5 Other Implantable Hearing Devices

	3.6 Vertigo
	3.6.1 Balance Assessment
	3.6.2 Benign Paroxysmal Positional Vertigo
	3.6.3 Ménière’s Disease
	3.6.4 Vestibular Neuritis
	3.6.5 Migraine-Associated Vertigo

	3.7 Tinnitus
	3.8 Cerebellopontine Angle Tumors
	3.9 Superior Semicircular Canal Dehiscence Syndrome
	3.10 Otologic Manifestations of Systemic Diseases

	Section 4 Rhinology
	4.0 Anatomy and Physiology of the Nose and Paranasal Sinuses
	4.1 Rhinologic Emergencies
	4.1.1 Acute Invasive Fungal Rhinosinusitis
	4.1.2 Orbital Complications of Sinusitis
	4.1.3 Intracranial Complications of Sinusitis
	4.1.4 Cerebrospinal Fluid Rhinorrhea
	4.1.5 Epistaxis

	4.2 Rhinosinusitis
	4.2.1 Acute Rhinosinusitis
	4.2.2 Chronic Rhinosinusitis

	4.3 Rhinitis
	4.3.1 Nonallergic Rhinitis
	4.3.2 Allergy

	4.4 Inverted Papillomas
	4.5 Anosmia and Other Olfactory Disorders
	4.6 Taste Disorders
	4.7 Rhinologic Manifestations of Systemic Diseases

	Section 5 Laryngology and the Upper Aerodigestive Tract
	5.0 Anatomy and Physiology of the Upper Aerodigestive Tract
	5.1 Laryngeal and Esophageal Emergencies
	5.1.1 Stridor
	5.1.2 Laryngeal Fractures
	5.1.3 Caustic Ingestion
	5.1.4 Laryngeal Infections

	5.2 Neurolaryngology
	5.3 Voice Disorders
	5.3.1 Papillomatosis
	5.3.2 Vocal Fold Cysts, Nodules, and Polyps
	5.3.3 Vocal Fold Motion Impairment
	5.3.4 Voice Rehabilitation

	5.4 Swallowing Disorders
	5.4.1 Zenker's Diverticulum
	5.4.2 Dysphagia
	5.4.3 Aspiration

	5.5 Acid Reflux Disorders
	5.6 Laryngeal Manifestations of Systemic Diseases

	Section 6 Head and Neck Surgery
	6.0 Anatomy of the Neck
	6.1 Neck Emergencies
	6.1.1 Necrotizing Soft Tissue Infections of the Head and Neck
	6.1.2 Ludwig's Angina
	6.1.3 Deep Neck Infections
	6.1.4 Neck Trauma

	6.2 Approach to Neck Masses
	6.3 Head and Neck Cancer
	6.3.1 Chemotherapy for Head and Neck Cancer
	6.3.2 Radiotherapy for Head and Neck Cancer
	6.3.3 Sinonasal Cancer
	6.3.4 Nasopharyngeal Cancer
	6.3.5 Oral Cavity Cancer
	6.3.6 Oropharyngeal Cancer
	6.3.7 Human Papillomavirus and Head and Neck Cancer
	6.3.8 Cancer of Unknown Primary
	6.3.9 Hypopharyngeal Cancer
	6.3.10 Laryngeal Cancer
	6.3.11 Speech Options after Laryngectomy
	6.3.12 Referred Otalgia in Head and Neck Disease
	6.3.13 Neck Dissection
	6.3.14 Robotic-Assisted Head and Neck Surgery
	6.3.15 Skin Cancer of the Head, Face, and Neck
	6.3.15.1 Basal Cell Carcinoma
	6.3.15.2 Cutaneous Squamous Cell Carcinoma
	6.3.15.3 Melanomas of the Head, Face, and Neck

	6.3.16 Malignant Neoplasms of the Ear and Temporal Bone
	6.3.17 Lymphomas of the Head and Neck
	6.3.18 Idiopathic Midline Destructive Disease
	6.3.19 Paragangliomas of the Head and Neck
	6.3.20 Peripheral Nerve Sheath Tumors

	6.4 The Salivary Glands
	6.4.0 Embryology and Anatomy of the Salivary Glands
	6.4.1 Salivary Gland Disease
	6.4.2 Benign Salivary Gland Tumors
	6.4.3 Malignant Salivary Gland Tumors
	6.4.4 Sialendoscopy


	Section 7 Endocrine Surgery in Otolaryngology
	7.0 Embryology and Anatomy of the Thyroid Gland
	7.1 Physiology of the Thyroid Gland
	7.2 Thyroid Evaluation
	7.3 Thyroid Nodules and Cysts
	7.4 Hyperthyroidism
	7.5 Hypothyroidism
	7.6 Thyroid Storm
	7.7 Thyroiditis
	7.8 Thyroid Cancer
	7.9 Embryology, Anatomy, and Physiology of the Parathyroid Glands
	7.10 Hyperparathyroidism
	7.11 Hypoparathyroidism
	7.12 Calcium Disorders

	Section 8 Pediatric Otolaryngology
	8.1 Pediatric Airway Evaluation and Management
	8.2 Laryngomalacia
	8.3 Bilateral Vocal Fold Paralysis
	8.4 Laryngeal Clefts
	8.5 Tracheoesophageal Fistula and Esophageal Atresia
	8.6 Vascular Rings
	8.7 Subglottic Stenosis
	8.8 Pierre Robin's Sequence
	8.9 Genetics and Syndromes
	8.10 Diseases of the Adenoids and Palatine Tonsils
	8.10.1 Adenotonsillitis
	8.10.2 Adenotonsillar Hypertrophy

	8.11 Congenital Nasal Obstruction
	8.12 Pediatric Hearing Loss
	8.13 Infectious Neck Masses in Children
	8.14 Hemangiomas, Vascular Malformations, and Lymphatic Malformations of the Head and Neck
	8.15 Branchial Cleft Cysts
	8.16 Congenital Midline Neck Masses
	8.17 Congenital Midline Nasal Masses
	8.18 Choanal Atresia
	8.19 Cleft Lip and Palate

	Section 9 Facial Plastic and Reconstructive Surgery
	9.1 Craniomaxillofacial Trauma
	9.1.1 Nasal Fractures
	9.1.2 Naso-Orbito-Ethmoid Fractures
	9.1.3 Zygomaticomaxillary and Orbital Fractures
	9.1.4 Frontal Sinus Fractures
	9.1.5 Midface Fractures
	9.1.6 Mandible Fractures
	9.1.7 Burns of the Head, Face, and Neck

	9.2 Facial Paralysis, Facial Reanimation, and Eye Care
	9.3 Facial Reconstruction
	9.3.1 Skin Grafts
	9.3.2 Local Cutaneous Flaps for Facial Reconstruction
	9.3.3 Microvascular Free Tissue Transfer
	9.3.4 Bone and Cartilage Grafts
	9.3.5 Incision Planning and Scar Revision

	9.4 Cosmetic Surgery
	9.4.1 Neurotoxins, Fillers, and Implants
	9.4.2 Rhytidectomy
	9.4.3 Brow and Forehead Lifting
	9.4.4 Chemical Peels and Laser Skin Resurfacing
	9.4.5 Blepharoplasty
	9.4.6 Otoplasty
	9.4.7 Rhinoplasty
	9.4.8 Deviated Septum and Septoplasty
	9.4.9 Liposuction of the Head, Face, and Neck
	9.4.10 Hair Restoration


	Appendix A Basic Procedures and Methods of Investigation
	A1 Bronchoscopy
	A2 Esophagoscopy
	A3 Rigid Direct Microscopic Laryngoscopy with or without Biopsy
	A4 Tonsillectomy
	A5 Adenoidectomy
	A6 Open Surgical Tracheotomy
	A7 Cricothyroidotomy

	Appendix B The Cranial Nerves
	Appendix C ENT Emergencies Requiring Immediate Diagnostic and/or Therapeutic Intervention
	Index

