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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 Orolaryngology: 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 eBooks+. 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 eBooks+
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
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Debridement

Postoperative appearance of a well-healed sinus cavity
Bipolar cauterization of the anterior ethmoid artery

Demonstration of lateral canthotomy and inferior
cantholysis

Repairing a small iatrogenic cerebrospinal fluid leak
from ESS

Left frontoethmoid osteoma being removed

Eight-week postresection of left frontoethmoid
osteoma

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

Creation of a hemi-Draf III or hemi-Lothrop

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

Endoscopic sphenopalatine artery ligation
KTP laser ablation of nasal telangiectasias
Coblation of nasal telangiectasias
Sclerotherapy of nasal telangiectasias
Microdebrider technique for septodermoplasty
Nasal closure

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

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

Endoscopic dacryocystorhinostomy

Endoscopic endonasal management of orbital tumors
Surgery for inverted papilloma

Endoscopic resection of juvenile angiofibroma

Surgery for osteoma
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Stroboscopy: normal vocal folds

Stroboscopy: adductor laryngeal dystonia
Stroboscopy: unilateral vocal fold motion impairment
Stroboscopy: vocal nodules

Stroboscopy: bilateral lesions

Stroboscopy: polyp

Stroboscopy: cyst

Stroboscopy: scar

HSV: adductor laryngeal dystonia

HSV: unilateral vocal fold motion impairment
HSV: vocal nodules

HSV: bilateral lesions

HSV: scar

Stroboscopy: unilateral lesion

HSV: unilateral lesion

Stroboscopy: tremor

HSV: tremor

HSV: “eefee”

HSV: “leafy”

HSV: “three feet away”

Stroboscopy of right superior laryngeal nerve injury
Stroboscopy of left vocal cord paralysis
Stroboscopy of bilateral vocal cord paralysis
Hemorrhagic polyp

Mucous retention cyst 1

Mucous retention cyst 2

TNE procedure

Transoral lateral oropharyngectomy

Base of tongue in transoral resection
Endoscopic resection of vocal cord leukoplakia
Laryngectomy (key indicator)

Patient speaking with automatic valve (in Dutch)
Animation of Provox Vega system insertion
Animation of Provox Vega tube insertion
Animation of Provox Vega capsule insertion

Animation of Provox Vega overshooting—system
insertion

Animation of Provox Vega overshooting—tube insertion

Primary tracheoesophageal puncture with Provox Vega
puncture set

Short myotomy of upper esophageal sphincter
Sectioning of sternocleidomastoid muscles

Secondary tracheoesophageal Provox Vega puncture set
fluoroscopy of tracheoesophageal voicing

Head and neck cine loops

Thyroid ultrasound and fine-needle aspiration
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148.1
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163.10
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163.12

163.13

VIDEO CONTENTS XXXV

Selective neck dissection: levels IT through IV (key
indicator)

Left superior canal dehiscence repair

Examination of the nasopharynx of a normal eusta-
chian tube

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

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

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

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

Tympanoplasty (key indicator)

Ear canal preparation

Raising the tympanomeatal flap

Partial ossicular chain prosthesis placement
Total ossicular chain prosthesis placement
Stapedectomy (key indicator)

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

Tympanic membrane excursions secondary to patulous
eustachian tube disorder

Cochlear implantation technique

Translabyrinthine approach for insertion of an ABI in
an NF2 patient

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

Spontaneous horizontal nystagmus acutely after left
peripheral vestibular loss

Spontaneous horizontal nystagmus subacutely after left
peripheral vestibular loss

Spontaneous downbeat nystagmus

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

Head impulse test, left peripheral vestibular loss
Head heave test
Head impulse test, central pathology

Head shaking nystagmus, left peripheral vestibular
lesion

Head shaking nystagmus, central lesion

Vibration induced nystagmus, right peripheral vestibu-
lar loss

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

Benign paroxysmal positional vertigo of the right lat-
eral canal

Central positional nystagmus
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165.1

165.2
165.3
165.4
165.5

165.6

165.7
165.8
165.9

165.10
165.11

165.12

165.13
165.14

VIDEO CONTENTS

Abnormal head impulse test in vestibular neuritis 1
week after onset

Vestibular-ocular reflex (slow and fast)
Episodic vestibular syndrome
Ocular motor signs in SCA 6

Spontaneous upbeat nystagmus in acute Wernicke’s
encephalopathy

Positional nystagmus during an attack of vestibular
migraine

Ocular alignment
Skew deviation and the triad of the ocular tilt reaction

Saccadic dysmetria and ocular lateropulsion in lateral
medullary stroke

Head-shaking nystagmus

Head-shaking—induced nystagmus following Ramsay
Hunt vestibulopathy

Head-shaking—induced nystagmus following Ramsay
Hunt vestibulopathy

Penlight cover test (partial removal of fixation)

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

166.1

166.2

166.3
166.4
166.5
166.6
170.1
170.2

170.3

1831

Right mastoidectomy and skeletonization of the
labyrinth

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

Left posterior limb of posterior canal packed
Repair of tegmen with bone cement
Labyrinthectomy

Retrolabyrinthine vestibular nerve sectioning
MCF approach for facial nerve decompression

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

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

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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KEY POINTS

Nicole C. Schmitt Robert L. Ferris

¢ 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
HNSCC:s in the future.

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.

Tumor Immunology and Immunotherapy

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.! 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,” 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.! To survive this process of immune surveillance, cancer
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Antigen-dependent: Antigen-independent:
Tumor cell displaying novel antigen MHC class | loss variant of tumor
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Fig. 73.1 Antigen-dependent and antigen-independent killing of tumor cells by immune cells. Antigen-
dependent killing involves cytotoxic CD8* 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 |, 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.!"” 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 shunt!'?') 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.!®

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).
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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.

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.





