
HEAD AND NECK CANCER
Treatment, Rehabilitation, and Outcomes

Third Edition

Elizabeth C. Ward, BSpThy (Hons), Grad Cert Ed, PhD, FSPAA
Corina J. van As-Brooks, SLP, PhD, MBA



9177 Aero Drive, Suite B
San Diego, CA 92123

email: information@pluralpublishing.com
website: https://www.pluralpublishing.com

Copyright ©2024 by Plural Publishing, Inc. 

Typeset in 10/13 Garamond Book by Flanagan’s Publishing Services, Inc.
Printed in the United States of America by Bradford & Bigelow

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

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

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

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

Library of Congress Cataloging-in-Publication Data:
Names: Ward, Elizabeth C., Dr., editor. | As-Brooks, Corina J. van, editor. 
Title: Head and neck cancer : treatment, rehabilitation, and outcomes / 
   [edited by] Elizabeth C. Ward, Corina J. van As-Brooks.  
Other titles: Head and neck cancer (Ward)  
Description: Third edition. | San Diego, CA : Plural Publishing, [2024] | 
   Includes bibliographical references and index. 
Identifiers: LCCN 2024002586 (print) | LCCN 2024002587 (ebook) | ISBN 
   9781635506907 (hardcover) | ISBN 1635506905 (hardcover) | ISBN 
   9781635504620 (ebook)  
Subjects: MESH: Head and Neck Neoplasms--therapy | Deglutition 
   Disorders--rehabilitation | Speech Disorders--rehabilitation | Speech, 
   Alaryngeal | Larynx, Artificial | Treatment Outcome 
Classification: LCC RC280.H4  (print) | LCC RC280.H4  (ebook) | NLM WE 707  
   | DDC 616.99/491--dc23/eng/20240402 
LC record available at https://lccn.loc.gov/2024002586
LC ebook record available at https://lccn.loc.gov/2024002587



  v

CONTENTS

Preface vii
Acknowledgments ix
About the Editors xi
Contributors xiii

 1 Cancer of the Head and Neck 1
Sapna Balgobind, Dasantha Jayamanne, Ruta Gupta, and Alexander D. Guminski

 2 Patient Support and Multidisciplinary Management 31
Nadine R. Lawson and Elizabeth C. Ward

 3 Radiation and Chemotherapy 87
Arnulf Mayer, Rahul Ladwa, and Sandro V. Porceddu

 4 Oral, Oropharyngeal, and Nasopharyngeal Cancer: Intervention Approaches 129
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PREFACE

We are proud to bring to you this third edition — almost 
20 years after the first edition was released! The 
vision of the very first edition was to provide a clini-
cal resource for speech pathologists working in the 
field of head and neck cancer care. While this third 
edition remains true to this original vision, the con-
tent has been expanded to embrace the broader allied 
health team, with new and expanded chapters cover-
ing dietetic management, neuromuscular management, 
lymphedema management, psychological support, and 
survivorship care. The flow of the content has also 
been reconsidered, with multidisciplinary manage-
ment — the cornerstone of quality head and neck can-
cer care — now the second chapter of the book. This is 
to reflect the importance of having a team approach in 
cancer care and the need to adopt a patient-centered 
approach in all aspects and stages of management.

Since the release of the second edition, the field 
of head and neck cancer care has continued to prog-
ress, and this third edition reflects on many of these 
advancements. From the medical management per-
spective, improved radiotherapy techniques, more 
widespread adoption of transoral robotic surgery, and 
the addition of immunotherapy have changed the treat-
ment landscape. Assessment techniques are continu-
ing to be refined and new ones introduced (such as 
ICG lymphography, illustrated on the cover), giving 
clinicians new insights into treatment impacts and 
informing management. The evidence base for effec-
tive behavioral rehabilitation for treatment side effects 
has expanded, giving clinicians greater guidance for, 

and confidence in, care delivery. The past decade has 
also seen ongoing investment in research and devel-
opment by the many companies providing equipment 
that supports laryngectomy care, offering more options 
for patients. Models of care have also continued to 
evolve. Delivering supportive patient care from the 
time of diagnosis and throughout survivorship is now 
a central goal for patient management. Furthermore, 
modes of service delivery, such as telehealth, are now 
well established and help to address issues of treat-
ment burden and service equity. While we celebrate 
these advancements, continued and ongoing efforts 
are needed to address areas where challenges remain.

This book brings together almost 60 authors from 
seven countries, who represent just a small subset of 
the thousands of clinicians and researchers working 
daily to improve patient care and outcomes follow-
ing head and neck cancer. It is also rich with clinical 
examples and resources to support patient care. These 
have been shared by many patients who are keen to 
ensure care continues to improve for the next person, 
such as Brien Hands, pictured here on the book cover 
with his wife, Lyn, receiving an Australia Day Award 
recognizing years of service as a laryngectomy sup-
port visitor. People like Brien and many, many others 
have given their consent for us to share their images 
and experiences so that we can continue to grow and 
learn. We hope your teams benefit from the personal, 
clinical, and research insights amassed in this textbook 
and we look forward to the next decade of enhanced 
patient care.



  1

1
CANCER OF THE HEAD AND NECK

Sapna Balgobind, Dasantha Jayamanne, Ruta Gupta,  
and Alexander D. Guminski

CHAPTER OUTLINE

Introduction
Introduction to Cancer Biology

The Biological Basis of Cancer Formation
DNA Repair
Growth Regulation
Apoptosis
Differentiation
Replicative Senescence
Angiogenesis
Tissue Remodeling and Migration
Immune Evasion

Causative Events in Head and Neck Cancer 
Formation

Epidemiology of Head and Neck Cancer
Incidence Rates
Identification of Risk Factors for Head and 

Neck Cancer
Current Known Risk Factors for Head and Neck 

Cancer
Tobacco and Alcohol Consumption
Human Papillomavirus
Epstein-Barr Virus
Gastroesophageal Reflux
Particle Inhalation
Marijuana
Diet
Genetics

Risk Modification
Clinical Assessment and Management

Anatomical and Functional Considerations in 
Treating Head and Neck Cancer

Clinical Presentation
Clinical Investigations

USFNAC
Biopsy
CT Scan
MRI
PET Scan

Primary Tumors and Staging
Histopathologic Evaluation of Head and Neck 

Cancer Specimens
Macroscopic Examination
Processing of Selected Tissues for 

Microscopic Examination
Microscopic Examination
Ancillary Techniques

Management of the Patient With Head and 
Neck Cancer

Multidisciplinary Care
Outcomes
Conclusion
Acknowledgment
References



 2 HEAD AND NECK CANCER: TREATMENT, REHABILITATION, AND OUTCOMES

Introduction

Malignancy causes approximately one-quarter of all 
deaths in Western countries. Although improvements in 
the treatment of many cancers have occurred, resulting 
in lower death rates or improved survival, the increas-
ing proportion of older people in Western countries, 
along with adverse lifestyle changes such as increasing 
obesity, is likely to result in greater absolute numbers of 
cancer patients. The most common form of such cancer 
is associated with smoking, alcohol consumption, and/
or human papilloma virus (HPV) infection. In develop-
ing countries, head and neck cancers are more com-
mon than in the West. As developing countries become 
wealthier, mortality is reduced from other causes, espe-
cially infection, increasing the relative contribution from 
cancer. Head and neck cancer (defined as larynx, lip, 
oral cavity, oropharynx, hypopharynx, and nasopharynx 
primaries) contributes significantly to the global cancer 
burden, currently ranked the seventh most common 
type overall at approximately 878,000 cases per year or 
4.6% of all cancers and eighth most common cause of 
cancer deaths at 444,000 and 4.47% (Sung et al., 2021).

Cancers of the head and neck are mostly squa-
mous cell carcinomas (HNSCC) arising from the 
mucosa, or lining, of the upper aerodigestive tract. 
Such tumors frequently spread to local lymph nodes 
but may be cured even at this stage by aggressive local-
ized therapy such as surgery, radiotherapy, or surgery 
followed by radiotherapy. Some variants with specific 
features are recognized, such as nasopharyngeal car-
cinoma. A variety of less common and rare tumors 
with diverse histology and origin (such as glandular, 
neurological, and structural elements) are seen, such 
as adenocarcinomas from salivary glands, carcinoids, 
sarcomas, and paragangliomas from the autonomic 
plexus of the carotid body and cutaneous origin such 
as squamous cell carcinoma (SCC), basal cell carci-
noma (BCC), Merkel cell carcinoma, and melanoma. 
The sites of origin and main histological subtypes of 
head and neck tumors are shown in Table 1–1.

Squamous cell carcinomas may arise from many 
different sites. The pattern and likelihood of spread, 
optimal treatment, and prognosis can differ according 
to the specific site from which the SCC has arisen. Man-
agement of head and neck cancers needs to accom-
modate the anatomical proximity and physiological 

requirements of structures vital to speech; swallow-
ing; prevention of aspiration; sensory organs of smell, 
hearing, and vision; vascular supply to the brain; and 
critical neurological structures of the brain stem and 
facial nerves. The social and psychological impact of 
potential disfigurement for surgical patients, as well  
as impaired communication and swallowing, can be an 
invidious consequence of treatment. In this chapter, we 
discuss the biology underlying SCCs, the epidemiology 
of head and neck cancer (HNC) in both developed 
and developing countries, and the approach to clinical 
management of the common forms of HNC.

Introduction to Cancer Biology

Cancers occur when normal cells within the body accu-
mulate a series of genetic and/or epigenetic changes 
that disrupt key cell and tissue functions. The term 
“genetic” in this context refers to damage caused 
directly to the DNA sequence within chromosomes via 
mutations, translocations, deletions, or amplification, 
which ultimately leads to a corruption of the gene-
based programming of cellular function. The term 
“epigenetic” refers to alterations to cells that may not 
directly affect the DNA sequence but may alter the 
regulation of gene expression via DNA methylation, 
posttranslational modifications of histones, or infection 
of the cell by transforming viruses such as the human 
papilloma viruses. Due to the nature of the genetic and 
epigenetic changes that occur in cancer cells, the prog-
eny of the cancer cell inherits the defects in cell regu-
lation. For this reason, it is thought that the process 
of changing a normal cell into a cancer cell can only 
occur in dividing cells. In addition, it is apparent that 
the process of transforming a normal cell into a cancer 
cell requires more than one defect, usually requiring a 
series of damaging events that accumulate within the 
replicating cell and ultimately lead to sufficient altera-
tions in cellular regulation to manifest as cancer.

The Biological Basis of 
Cancer Formation

Cancers are derived from normal cells that have 
received a number of sequential alterations to critical  
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continues

Table 1–1. Sites, Common Histologies, and Notable Features of Head and Neck Cancers

Site Tumor Histology Notable Features

Lip SCC (squamous cell 
carcinoma)

Arises from sun-exposed skin and is one of 
the most common forms of head and neck 
cancer.

Oral Cavity

Tongue

Alveolar ridge

Floor of mouth

Buccal mucosa

Hard palate

SCC One of the most common forms of head and 
neck cancer. May be related to oral irritants 
such as betel nut chewing.

Oropharynx

Posterior/base of tongue

Vallecula

Tonsil

Soft palate

SCC One of the most common forms of head and 
neck cancer.

Generally associated with human papilloma 
virus infection.

Hypopharynx

Piriform fossa

Postcricoid

Posterior pharyngeal wall

SCC One of the most common forms of head and 
neck cancer.

Larynx

Supraglottic

Glottic

Subglottic

Transglottic

SCC One of the most common forms of head and 
neck cancer.

Associated with poor outcomes.

Parotid gland Benign:  pleomorphic 
adenoma, Warthin tumor

Malignant:  mucoepidermoid 
carcinoma, adenoid cystic 
carcinoma, acinic cell 
carcinoma

Most common site for salivary gland tumors.

Intraparotid lymph nodes Metastatic SCC Often from previously excised head and neck 
skin primary lesions.

Skin SCC, basal cell carcinoma, 
melanoma, and Merkel cell 
carcinoma

Most common site of malignancy worldwide, 
accounting for a higher incidence than all 
other malignancies combined.

Nasopharynx Keratinizing or 
nonkeratinizing SCC

Strongly associated with Epstein-Barr virus 
infection. Early spread to lymph nodes, often 
bilaterally. Very radiation sensitive.

Thyroid Papillary, follicular, 
medullary, and anaplastic 
subtypes

Papillary carcinomas have a good prognosis 
and mostly occur in young adults. Anaplastic 
carcinomas have a very poor prognosis. 
Medullary carcinomas may be part of a 
familial multiple endocrine neoplasia (MEN) 
syndrome.
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cellular functions. For mucosal cancers, Vogelstein 
et al. (1988) described a model of carcinoma develop-
ment through precancerous phases such as epithelial 
dysplasia, carcinoma in situ (CIS), and invasive car-
cinoma (Figure 1–1). The precancerous phases may 
involve variable parts of the mucosa showing phe-
notypic changes of cancer, through to CIS, in which 
the entire thickness of the mucosa demonstrates phe-
notypic changes of cancer but there is no invasion 

through the basement membrane. Invasion through 
the basement membrane is required for the cancerous 
cells to have access to blood vessels and nerves. Hence, 
the phenotypically altered cells in the precancerous 
phase cannot spread to other parts of the body. Once 
the basement membrane is breached and the cancer 
cells can invade nerves and blood vessels, the cancer 
can spread to other parts of the body (e.g., lymph 
nodes) and organs (e.g., lung, liver, brain) in the body. 

Site Tumor Histology Notable Features

Nasal sinus Sinonasal adenocarcinoma 
(SNAC)

Sinonasal undifferentiated 
carcinoma (SNUC)

Rare. Associated with multiple genetic 
rearrangements. SNUC may be associated 
with wood dust exposure.

Olfactory neurons Esthesioneuroblastoma/ 
Olfactory neuroblastoma

Rare. Risk of CNS involvement.

Carotid body Paraganglioma Histologically resemble adrenal medulla 
pheochromocytomas but only rarely secrete 
catecholamines. May be familial.

Minor salivary glands Benign:  pleomorphic 
adenoma, Warthin tumor

Malignant:  mucoepidermoid 
carcinoma, adenoid cystic 
carcinoma

Rare in the minor salivary gland.

Nerve sheaths Neurofibroma, 
schwannoma, malignant 
peripheral nerve sheath 
tumor

May be associated with familial 
neurofibromatosis.

Any mesenchymal tissue Sarcomas Many different subtypes. May be treated 
with surgery or radiotherapy. Some subtypes 
benefit from chemotherapy.

Any site Neuroendocrine tumors 
(rare in the head and neck)

Treated with surgery and chemotherapy.

Any lymphatic tissue Lymphoma Usually treated with chemotherapy.

Supraclavicular lymph 
node (especially left side)

Metastatic carcinoma Particularly from breast, lung, or stomach 
primaries.

Bone Benign tumors

Malignant tumors

Similar to bone tumors arising at other body 
sites.

Dental tissue Ameloblastoma Most frequently arise in the molar region 
of the mandible. Locally aggressive and 
destructive lesion.

Table 1–1. continued
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It is now generally accepted that, for a normal cell 
to become cancerous and exhibit metastatic behavior, 
a number of critical cellular functions must be dis-
rupted, namely: (a) DNA repair, (b) growth regulation, 
(c) apoptosis (programmed cell death), (d) replica-
tive senescence, (e) differentiation, (g) angiogenesis, 
(h) tissue remodeling and migration, and (j) immune 
evasion (Hanahan & Weinberg, 2000, 2011; Serewko 
et al., 2002).

DNA Repair

DNA repair is an important process by which a cell is 
able to monitor the integrity of its DNA or the fidelity 
of DNA replication. This process is essential if cells are 
to avoid passing incorrect genetic information to their 
progeny. To achieve this, cells have acquired complex 
regulatory mechanisms that allow them to monitor the 
DNA for damage and to repair any identified damage. 
Sensors of DNA damage include the tumor suppres-
sor gene, p53. There are a large number of enzymes 
and factors involved in DNA repair. In general, these 
enzymes/factors play a role in correcting errors intro-
duced during replication. In addition, another series of 
enzymes/factors may be involved in the repair of DNA 
damage that occurs outside of replication.

Mutation of the p53 gene is the gatekeeper altera-
tion that occurs in cancer cells (Hanahan & Weinberg, 
2000, 2011). It is estimated that approximately 50% of 
all human tissues have acquired defects in the activity 

of p53. The gene p53 is a transcriptional regulator that 
responds to DNA damage. In response to DNA damage 
(e.g., γ-irradiation or UV-irradiation), p53 can increase 
the expression of a factor called p21, which in turn 
prevents cells from dividing. This halt in cell division 
lasts until the DNA can be repaired; cell division is then 
resumed. Alternatively, if the damage to the DNA is 
perceived as too great, then p53 can initiate apoptosis 
of the cell. In this way, p53 ensures the integrity of the 
DNA is maintained throughout cell division. For this 
reason, p53 is sometimes referred to as the “guardian 
of the genome.” Given the central importance of p53 
in normal cellular function, it is not surprising that, for 
tumors to arise, defects in p53 control are frequently 
observed. Defects in p53 function are most frequently 
seen as a loss of function mutations. Such mutations 
are observed in head and neck cancers.

Another important concept in DNA repair is mis-
match that can occur between the original and rep-
licated strand due to introduction of errors in the 
replicated strand. These errors are corrected by mis-
match repair proteins encoded by mismatch repair 
genes MLH1, MSH2, MSH6, and PMS2. Patients with 
mismatch repair deficiencies often respond well to 
immunotherapy.

Growth Regulation

Growth regulation refers to the control of cell division. 
One of the hallmarks of cancer is that cancer cells are 

Dysplasia 
limited
to lower 2/3rd
of the mucosa

Dysplasia 
involving
the entire 
thickness
of the mucosa

Breach in
basement
membrane.
Tissue 
remodelling
Angiogenesis

Cell migration

Figure 1–1. Simplified scheme of the progression from normal to metastatic disease.
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characterized by deregulated proliferation. This occurs 
in numerous ways. For instance, in normal cells, cer-
tain secreted proteins activate cell surface receptors 
and stimulate cell division by activating signal trans-
duction within the cells, leading to the initiation of a 
round of cell division or passage through the cell cycle. 
In contrast, many cancer cells exhibit semiautonomous 
growth insofar as they are being stimulated to replicate 
in the absence of normal stimuli. This constitutive acti-
vation of growth stimulatory pathways in cancer cells 
may come about through disruptions to the normal 
regulation of molecules involved in the regulation of 
proliferation. A prototypic example of this would be 
the mutation or amplification of the epidermal growth 
factor (EGF) receptor in several human cancers. EGF 
is a secreted cytokine that binds to receptors on the 
plasma membrane of cells and can activate a signal 
transduction pathway that results in the initiation of 
cell division. In many human cancers, such as head 
and neck cancers, the EGF receptor is either mutated 
or overexpressed (Ishitoya et al., 1989). Mutations in 
the EGF receptor frequently result in changes that 
maintain the receptor in a constitutively active state. 
Alternatively, overexpression of the EGF receptor can 
lead to overactivity of this growth-promoting path-
way, resulting in deregulated proliferative signaling in  
these cells.

Another mechanism by which growth can be 
deregulated in cancers is through the loss of growth 
inhibitory signaling pathways. A classic example of 
this would be the loss of transforming growth factor 
β1 (TGFβ1) signaling in cancer cells (Dahler et al., 
2001; Smith et al., 2004). TGFβ1 is a secreted cytokine 
that can bind to receptors on the plasma membranes of 
most epithelial cells and activate a signal transduction 
pathway that can inhibit proliferation in cells. Many can-
cers, including head and neck cancers, have sustained 
defects in this pathway either through aberrant recep-
tor expression or loss of the signaling proteins (SMADs) 
that control TGFβ1-mediated growth inhibition.

Apoptosis

Apoptosis refers to a process of programmed cell 
death and is a normal process by which cells may 
be removed from the body. This removal is required 
to make way for younger maturing cells, as occurs  
on the surface of the tongue. This process also occurs 

following DNA damage to the cells. For example, if 
a cell is exposed to high concentrations of carcino-
genic stimuli such as radiation or toxins, it can initi-
ate apoptosis. This response is essential, as it protects  
the tissue from replicating damaged DNA. As with 
growth regulation, apoptosis is a complex process 
with many regulators, some of which are proapop-
totic (e.g., caspases) and some of which are anti-
apoptotic (e.g., Bcl-2). Hence, the rate of apoptosis 
is dictated by the ratio of proapoptotic to antiapop-
totic signals. In normal circumstances, cancer cells 
that have a heavy burden of mutated and damaged 
DNA would be expected to be removed via apoptosis. 
However, evidence shows that a prerequisite for many 
cancers is that they have disruptions in the regulators 
of apoptosis, such that the ability of cells to undergo 
apoptosis has been deregulated (Hanahan & Wein-
berg, 2000). Thus, it is not uncommon to find that 
cancer cells overexpress antiapoptotic genes such as 
Bcl-2 and/or are deficient in proapoptotic genes such  
as caspases.

Differentiation

Differentiation refers to the process by which a cell 
changes to take on specific functions related to its 
stage of maturity. For instance, the stratified epithelial 
lining of the upper aerodigestive tract is composed 
of cells that sit on a basement membrane. These cells 
have a basal cell phenotype and are capable of prolif-
eration. Their primary function is to replace the older 
keratinocytes (epidermal cells that make keratin and 
form the bulk of skin) as they are shed from the exter-
nal surface of the epithelium (Figure 1–2A). When the 
basal cells have replicated, they then pass into the next 
layer of the epithelium toward the external surface. As 
they do so, they stop proliferating. This is an irrevers-
ible process. The cells then start to express genes that 
are important for the maintenance of the barrier func-
tion. This process is referred to as terminal differentia-
tion as, once started, the process is irreversible and 
ultimately leads to apoptosis.

This process of terminal differentiation is complex 
since it involves both the loss of proliferative capacity 
and the gain of barrier functions. If a normal cell were 
to become transformed through exposure to carcino-
gens, yet retained the ability to terminally differen-
tiate, then the transformed cell would eventually be 


