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Jesús Herranz, MD
Lawrence W. DeSanto, MD
César Gavilán, MD

Editorial Assistant: Diane Sardini
Director, Production and Manufacturing: Anne Vinnicombe
Production Editor: Becky Dille
Marketing Director: Phyllis Gold
Sales Manager: Ross Lumpkin
Chief Financial Officer: Peter van Woerden
President: Brian D. Scanlan
Compositor: Techset Composition
Printer: Sfera International Srl
Illustrator: Maria Angeles Cerdeira, M.D.

Library of Congress Cataloging-in-Publication Data

Functional and selective neck dissection = Javier Gavilán ... [et al.]; foreword by Jatin P.
Shah ; drawings by Marı́a Angeles Cerdeira.

p. ; cm.
Includes bibliographical references and index.
ISBN 1-58890-016-9 (alk. paper) - - ISBN 3131246316 (alk. paper)
1. Neck- -Surgery. 2. Neck- -Cancer- -Surgery. 3. Head- -Cancer- -Surgery. 4.

Otolaryngology. I. Gavilán, Javier.
[DNLM: 1. Neck- -surgery. 2. Head and Neck Neoplasms- -surgery. 3.

Otorhinolaryngologic Surgical Procedures- -methods. WE 708 F979 2001]
RC280.N35 F86 2001
617.503059- -dc21

2001041518

Copyright # 2002 by Thieme Medical Publishers, Inc. This book, including all parts thereof, is legally protected by
copyright. Any use, exploitation or commercialization 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.

Important note: Medical knowledge is ever-changing. As new research and clinical experience broaden our knowledge,
changes in treatment and drug therapy may be required. The authors and editors of the material herein have consulted
sources believed to be reliable in their efforts to provide information that is complete and in accord with the standards
accepted at the time of publication. However, in the view of the possibility of human error by the authors, editors, or
publisher, of the work herein, or changes in medical knowledge, neither the authors, editors, or publisher, nor any other
party who has been involved in the preparation of this work, warrants that the information contained herein is in every
respect accurate or complete, and they are not responsible for any errors or omissions or for the results obtained from use of
such information. Readers are encouraged to confirm the information contained herein with other sources. For example,
readers are advised to check the product information sheet included in the package of each drug they plan to administer to
be certain that the information contained in this publication is accurate and that changes have not been made in the
recommended dose or in the contraindications for administration. This recommendation is of particular importance in
connection with new or infrequently used drugs.

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.

Printed in the United States of America

5 4 3 2 1

TMP ISBN 1-58890-016-9

GTV ISBN 3 13 124631 6



CHAPTER

Contents

Foreword . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . vii

Preface . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ix

Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . xi
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CHAPTER

Foreword

The most important prognostic factor in cancers of the head and neck is the status of cervical lymph
nodes. The importance of cervical lymph-node metastasis in the management of cancers of the head and
neck was reported as early as 1847 by Chelius. Kocher, in the same year, proposed the need to surgically
excise these ‘‘glands’’ in the treatment of oral cancer. At the turn of the 19th century, Butlin emphasized
the need to excise upper cervical lymph nodes in the surgical treatment of tongue cancer. However, the
credit for systematic excision of cervical lymph nodes in the surgical treatment of cancers of the head
and neck should go to George Crile, Sr., who described the operation of ‘‘radical neck dissection,’’ based
on his personal experience, in 1906. Hayes Martin popularized the operation and established it as the
standard of surgical care for cervical lymph-node metastasis. Although the operation was effective and
considered the gold standard, it also caused significant esthetic and functional morbidity.

The authors of this book are to be complimented for putting together an excellent text on the
evolution of the philosophy of surgical management of cervical lymph-node metastasis. The concept of
cervical lymphatics contained within the fascial compartments of the neck, initially developed and
applied to surgical techniques by Osvaldo Suárez, is appropriately credited. Subsequent promulgation
of his technique in Europe by Bocca and Gavilán led to the accumulation of significant surgical
experience, particularly in cancers of the larynx, to justify the validity of the concept and its surgical
application with convincing outcomes. The authors propose ‘‘functional neck dissection’’ as a concept
and not a modification of the standard radical neck dissection. To that end, the historical perspective
detailed in this textbook is impressive.

Understanding of the patterns of cervical lymph-node metastasis has further advanced the ‘‘concept’’
of functional neck dissection to the development and clinical applicability of selective neck dissections.
Thus, the varieties of selective neck dissections currently in vogue are called extensions of the concept of
functional neck dissection, as proposed in this book.

The authors are to be commended for putting together a fine contribution to the literature in the field
of head and neck oncology. This book is a classic tour through the history of surgical management of
neck metastasis and is a meticulous and outstanding treatise on the technical aspects of the operation.
The years of experience amassed by the authors is reflected in the chapter Hints and Pitfalls.

This opus from the surgical dynasty of the Gaviláns, enriched by contributions from DeSanto and
Herranz, is truly a monumental work on the history, development, practice, and outcomes of functional
neck dissection.

Jatin P. Shah, MD, MS (Surg.), FACS
Hon. FRCS (Edin.), Hon. FDSRCS (Lond.)

Professor of Surgery
Weill Medical College of Cornell University

Chief, Head and Neck Service
E.W. Strong Chair in Head and Neck Oncology

Memorial Sloan-Kettering Cancer Center
New York, New York, USA
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CHAPTER

Preface

The present book represents the philosophy of neck dissection used by the authors based on their
experience over a period of more than 30 years. It also describes the evolution of neck dissection
during the 20th century, from George Crile to the surgery of the new millennium. And last but not
least, it relates the transition from radical neck dissection to other less aggressive, but equally
effective, procedures, which have been designed to manage the neck in patients with head and
neck cancer.

The relation between functional neck dissection and selective neck dissection is approached
from a pragmatic nonconventional perspective, which does not always follow the guidelines of the
classifications currently used in the literature. However, by no means should this book be regarded
as a proposal for a new classification of neck dissection. In reality, there is not even a chapter
dedicated to the issue of neck dissection classification. Our main purpose is to clarify the
connection between functional and selective neck dissection from historical, anatomic, and surgical
standpoints. However, rest assured that this book is not limited to the history and philosophy of
neck dissection; surgical technique constitutes a fundamental part of this volume. Surgical details
are extensively demonstrated with sequential operative photographs of actual operations
performed by the authors. Where necessary, line drawings are used to complement the details
of the surgical field. The number of illustrations reflects the detail of the description provided.

A separate chapter on ‘‘hints and pitfalls’’ has been designed to provide the reader with
technical guides and warnings that reflect the personal experience of the authors acquired through
decades of practice. They are shared here to avoid repetition of previous mistakes. Many years ago,
when I was in training, I learned from Antonio de la Cruz, MD, that to make science move forward
you must be original in your own errors — that is the reason for this chapter.

Over the last 10 years we have been lecturing on neck dissection around the world. This has
provided us with rich input from a variety of audiences concerning the most frequent doubts,
problems, and demands regarding the various surgical techniques that are currently available. A
separate chapter has been designed to answer the most frequently asked questions and to thereby
make available to the reader a somehow more direct communication with the authors.

The conceptual approach to functional and selective neck dissection, the surgical indications for
these procedures, and the operative technique demonstrated in this book express the ideas and
opinions of the authors — a very small group of persons. Thus, the book should be regarded as a
single-author work rather than as a multiauthored volume. Whereas there are many advocates for
multiauthored books — as proven by their widespread diffusion in recent years — the clarity and
uniform methodology of a surgical concept does not develop in a multiauthored book. To that
extent, there is an obvious advantage in following the approach developed by one individual — or
a small uniform group of experts — with years of authority in the field.

This book is primarily addressed to practicing head and neck surgeons involved in the
management of malignant tumors. However, surgeons training in otorhinolaryngology, general
surgery, or plastic surgery will also find it an interesting and valuable source of information. The
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graphic information included in the book will serve as a highly useful tool to familiarize readers
with the procedure.

I would like to acknowledge the efforts and dedication of the coauthors of this book. My thanks
go first to César Gavilán, MD, my father, teacher, and faithful fellow for many years. He has
contributed like any other person to my knowledge and experience, both in the personal and in the
professional field. I would also like to thank Lawrence W. DeSanto, MD, for helping me so much
and opening so many doors to my professional expansion in the international arena. This book is
one of the examples of Larry’s help during the last decade. Thanks also go to my good friend Jesús
Herranz, MD. Over the years we have shared many hours of courses, discussions, and thoughts,
which have culminated in this book. His energetic working capacity and critical compliance have
been indispensable in the completion of this work.

I would also like to express my sincere appreciation to those who have helped with this book.
Julio Garcı́a-Polo, MD, did a fine job with many of the photographs; Ricardo Bernáldez, MD, and
Antonio del Palacio, MD, suffered long surgical sessions to obtain the adequate surgical images
for the book; and Marı́a Angeles Cerdeira, MD, and Roberto Fernández worked hard on the
illustrations. I also have to acknowledge the dedicated help of the fellows, residents, and nursing
staff in the Department of Otolaryngology at La Paz University Hospital and La Zarzuela Hospital
for their support and assistance with the clinical and surgical work associated with this book. My
special thanks go to Carmen Marina, my secretary, who has been particularly helpful during the
last weeks of final preparation when everything seemed to be ‘‘almost done.’’

My final thanks go to those who remain at home when I go to work and those who remain at the
hospital when I come back home. My family and my patients are the two vital forces of my life. For
many years my wife, Mercedes, and my children, Cristina and Jaime, have suffered my egoistic
professional interest. I know this situation will probably continue for a long time and would like to
thank them for their love and support over the years. Meanwhile, my patients will occupy most of
my time. Trying to cure them and improve their quality of life will remain as the unreachable
utopia that I will always seek.

Finally, I would like to emphasize that this book was written with the intention to clarify
concepts and approximate postures in the controversial and sometimes contentious field of neck
dissection. As often happens with conciliatory postures, the final result may be worse than the
original situation. However, we assume the risk with the hope that the synthesizing approach to
neck dissection that is given in this book may shed some light upon the field.

Javier Gavilán, MD
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CHAPTER

Introduction

Functional and Selective Neck Dissection. The first thing that a title like this would bring to my mind
would be something like, ‘‘What is this book about?’’; ‘‘What will I get from it?’’; ‘‘Is this worth the
try (money)?’’

More than 30 years ago we started to share our experience with functional neck dissection in
head and neck cancer patients. At first, we were criticized for not being radical enough. Functional
neck dissection was less than the standard cancer operation described by Crile; thus, its oncological
safety was disputed. The years went by and we gradually witnessed a global shift toward less
aggressive operations for early N stages. It seemed that the time for functional neck dissection had
come. However, there was still criticism — now we were being too aggressive. It was time for
selective neck dissections.

Throughout this period — when functional neck dissection was less than needed and when it
apparently became more than required — we suspected that the problem was merely due to a lack
of understanding of the concept of functional neck dissection. The operation is neither less
aggressive than radical neck dissection nor more aggressive than selective neck dissection. It is
simply different from radical neck dissection, and the basis for all types of selective neck
dissections. Proving this is one of the main goals of this book.

There has been so much written about neck dissection in recent years that one can hardly believe
there is still something new and interesting to add to the field. Thus, before we proceed, let us
explain what we intend to present in this book, that is, what you can expect to find and what you
will not find here.

WHAT THIS BOOK IS ABOUT

Neck dissection has been evolving since 1906 when George Crile described the so-called radical
neck dissection. From the very beginning it became evident to many surgeons that the procedure
was adequate for advanced disease in the neck but was too aggressive for early N stages. Thus, to
avoid the unnecessary removal of some neck structures, several conservation procedures were
designed since the 1920s.

This book will present the evolution of these ‘‘less than radical’’ operations from two different
perspectives: the American and the Latin. The reason for this duality must be sought in the
evolution of neck dissection. Over the years, this surgery has experienced the influence of two
simultaneous tendencies, separated only by a language factor. This factor has produced a
misunderstanding of ideas leading to a mismatch between concepts and surgical techniques.

The concept of a functional approach to the neck, materialized in the so-called functional neck
dissection, has not been fully apprehended in the English literature. As a result, a new original idea

xi



has been identified as just another technical modification, which is included in a vast classification
as just one more item.

This book tries to differentiate between conceptual approaches and surgical techniques. The
former constitute keystones in the evolution of scientific knowledge. The latter are only technical
variations of a standard procedure, designed to solve the problem using the most effective
approach. Functional neck dissection belongs to the first group because it reflects a new original
approach to the problem of lymph node metastases in head and neck cancer. On the other hand,
selective neck dissections should be included within the group of surgical techniques because they
share with functional neck dissection the same rationale and indications. Selective neck dissections
constitute only technical variations of the functional concept, designed to fit the operation to the
patient on a more individualized basis. The problem of functional and selective neck dissection will
thus be addressed in this book from a different, nonconventional perspective: functional refers to a
concept, and selective refers to surgical techniques included within this concept.

However, we do not intend this book to be merely a summary of the history and philosophy of
neck dissection. We would like to bring this book to the medical shelves, not to the libraries of
history. Therefore, we provide a detailed description of the anatomical basis and surgical technique
of the functional approach to the neck. And by ‘‘functional approach to the neck’’ we mean any
type of neck dissection that uses the basic principles of fascial dissection. Fascial spaces and
barriers of the neck hold the rationale for functional neck dissection. This idea will be repeatedly
emphasized throughout the text.

Finally, we include a comprehensive list of technical hints and pitfalls that the authors have
learned through the years. These details, along with the answers to the most frequently asked
questions regarding functional neck dissection, complete the contents of this book and contribute
to the book’s general purpose.

WHAT THIS BOOK IS NOT ABOUT

Now that you know what this book is about, we would like to make a few comments on the things
that you will not find in the following pages.

This book does not contain a detailed description of the surgical technique for all types of
selective neck dissection. This is precisely what we try to avoid in an effort to stop further
misunderstanding of the problem. Because selective neck dissections are regarded as technical
modifications to the functional approach, they are all included in the general operative description.
The step-by-step description of the complete surgical technique of functional neck dissection
contains all the modifications that may be designed to treat the neck in patients with primary
tumors from different sites, as long as these modifications follow the same rationale and basic
indications of the original procedure. By describing the complete basic operation, all variations are
included. Only specific surgical details of different types of selective operations will be mentioned
in the text.

This book does not include an exhaustive discussion about the indications and usefulness of
different types of selective neck dissection. History has proved the oncological safety of the concept
of functional neck dissection for head and neck cancer. The nodal metastatic pattern for different
head and neck primary tumors is well known, and some selective neck dissections have also
proved to be totally safe. However, reducing the field of surgery creates a greater potential risk for
leaving metastatic nodes behind. We cannot assure the oncological safety of all types of selective
neck dissection on the basis of our own personal experience. Preserving some nodal groups in
carefully selected patients has been demonstrated to be oncologically safe in our hands (e.g., not
including area I in patients with cancer of the larynx). However, we have not sufficiently tested
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other selective operations. Thus, extensive discussion about the indications for different types of
selective neck dissection according to the location of the primary tumor will not be included in this
book.

Finally, this book does not intend to propose a new classification of neck dissection. Our
purpose is to present the rationale, surgical technique, and evolution of ‘‘less than radical’’ neck
dissection from a historical perspective, emphasizing a conceptual approach over technical
considerations. We seek to connect and unify the American and Latin points of view and thereby
to clarify the confused field of nonradical neck dissection.
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This page intentionally left blank



CHAPTER

A Tribute to
Osvaldo Suárez

The memory of Osvaldo Suárez, along with our gratitude, is still alive in the minds of those of us
who had the privilege to meet him. We still remember his amazing surgical expertise, based on
years of anatomical dissections. On the last day of his visit to Madrid he started a last case shortly
before leaving for the airport. As the time of his plane’s departure approached we offered to
continue the case on our own. He gently declined saying that he could finish the case if he could
operate without explaining the surgical details. We accepted his offer to see the scalpel in his hands
literally fly over the surgical field in a way we had never seen before. The operation was completed
in 20 minutes—20 minutes of the cleanest, most effective surgery that we had ever seen.

He was not only a superb surgeon but also a great person with his colleagues and, especially,
with his patients. His idea of function preservation always went hand in hand with a clear
demarcation of priorities. His motto, ‘‘A life without voice is much better than a voice without life,’’
stresses the importance of defining priorities in the field of laryngeal cancer treatment. We would
like this book to be a tribute to his memory, often forgotten in the world of neck dissection.

xv
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CHAPTER1

Historical Outlook

THE AMERICAN PERSPECTIVE

I
t is acknowledged that the management of neck metastases from cancers in the upper
aerodigestive system is very important to achieve a patient cure. Some form of surgery for
removing neck metastases has been used for a century in the United States. During this period

there was debate, dogma, and dissension. The issues included the kind of dissection, the timing of
dissection, whether to dissect one or both sides, and whether to dissect in the absence of evidence
of neck metastases. These issues remain unsettled today. As new treatment tools became available,
questions arose as to their place in neck treatment. Radiation, with or without dissection, is still a
debatable issue. The place for chemotherapy is undecided.

Crile and the Radical Neck Dissection

The grandfather of neck dissection in North America is George Crile, Sr., of the Cleveland Clinic. In
1906, Crile portrayed the field of head and neck surgery as being behind the times in terms of
interest and progress. Many head and neck cases were regarded as hopeless. The belief, at that
time, held that cancer of the upper aerodigestive system remained localized until regional
metastases developed. Regional lymph nodes were regarded as vigorous barriers to distant
dissemination. Crile cited an autopsy study of 4500 patients with head and neck cancer that
was initiated by himself but carried out by Dr. Hitchings. The latter claimed that less than 1% of
head and neck cancers, at death, had distant metastases. Crile believed that, if the neck lymphatics
could be removed in a ‘‘radical’’ manner and ‘‘en bloc,’’ more cures could be accomplished. The
oncological premises of Crile’s time were strongly influenced by Halstead. The concept of the
‘‘bloc’’ that was in vogue for the treatment of breast cancer required removal of the primary site
with draining lymphatics and nodes in continuity. In breast surgery the pectoralis muscle was part
of the ‘‘bloc.’’ In the radical neck dissection the sternocleidomastoid muscle was removed to
provide better access to the underlying lymphatics. No oncological benefits beyond access were
claimed. In the radical breast operation the axillary vein was removed to give better clearance to
lymph nodes. In the radical neck dissection the entire venous system of the lateral neck was
included for the same reason. Medina observed that, in the drawings used to illustrate Crile’s
publication, the vein was not always removed. The analogous thinking behind head and neck and
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breast cancer procedures persisted for nearly a century. Following reconsideration of the basis for
breast cancer surgery there was reconsideration of head and neck cancer surgery.

Crile identified several contemporary issues. He suspected a biological difference in tumor
behavior and prognosis between patients who had palpable suspicious neck nodes and those who
did not. He favored the radical operation for those who had palpable disease and a more limited
operation for the others. The concept of a segmental or selective neck dissection is not new. Only
the words used are new. Crile was not concerned about bilateral neck dissections, but he did note
that staging was prudent. He believed that dissection in early cases in the absence of palpable
disease was important. Increased rates of cure and decreased rates of recurrence occurred if the
clinically negative neck was treated at the time of primary surgery. No statistics were cited to
support his belief. Crile noted, without reference to the clinical situation (staging came much later),
that among 48 patients who did not have a radical neck dissection, only nine were alive 3 years
later. Of 12 other patients who underwent neck dissection 3 years after dissection, 9 were alive.
From this he concluded that the radical operation was four times as effective as the less radical
procedures (node picking or no neck treatment). This impression, with little supporting data,
persisted for decades.

Hayes Martin and the Concept of Head and Neck Surgery

Head and neck surgery made little progress in the ensuing decades in North America. The various
surgical groups interested in head and neck cancer acknowledged a need for a more focused effort.
To this goal, a head and neck service was established at the Memorial Hospital in New York City in
1914. Similar services were not developed at other centers for many years.

The term head and neck surgery had very little meaning until Dr. Hayes Martin used it in the
1940s. Ward, Hendricks, and Martin initially defined the scope of the specialty. Training was
limited to rotations on the Memorial Hospital service by general surgeons during a general cancer
surgery program. Physicians who were exposed to and influenced by Martin supervised most
surgical training in the following decades. General surgeons usually received the training, which
meant that regional surgeons such as otolaryngologists and maxillofacial surgeons were limited in
their experience with head and neck cases.

Martin had a profound influence on the direction and dogma of head and neck surgery. The
radical operation was his standard. It was defined as an ‘‘operation that purports to remove, as
thoroughly as possible, from the lateral and anterior aspects of the neck, the lymphatics (lymph
nodes and lymphatic vessels) that are likely to be involved by metastatic cancer. The field of
operation should begin above the lower edge of the mandible and extend to the clavicle below.
Anteriorly the dissection should begin in the midline and be carried posteriorly to the anterior edge
of the trapezius muscle. The procedure should include the removal of the sternomastoid and
omohyoid muscles, the internal jugular vein, and the submaxillary salivary gland, en bloc.’’ The
concept of partial neck dissection was acknowledged by Martin: ‘‘When the field is confined to
specific limited portions of the neck, such as submaxillary area and supraomohyoid region, the
term ‘partial neck dissection’ should be used.’’ Partial neck dissections include submaxillary
dissection, dissection to the omohyoid muscle, and preservation of the sternomastoid muscle,
internal jugular vein, and spinal accessory nerve. These more conservative operations were favored
by some but not by Martin.

Martin’s indications for the radical operation were precise. He taught that

1. There should be definite evidence that cancer was present in the cervical lymphatics. This
principle ruled out the so-called prophylactic or elective neck dissection.

2. The primary lesion giving rise to the metastases should have been controlled, or if not
controlled, there should be a plan to remove the primary at the time of neck dissection.

2 FUNCTIONAL AND SELECTIVE NECK DISSECTION



3. There should be a reasonable chance of complete removal of the cervical metastatic cancer.

4. There should be no clinical or roentgenographic evidence of distant metastases.

5. Neck dissection should offer a more certain chance of cure than radiation therapy.

Martin detailed the relative nature of the concept of fixation: ‘‘All fixation is not the same and
some fixed nodes can be removed completely.’’ He also decried the term inoperable, which to him
meant that the surgeon ‘‘lacks the confidence to complete a meaningful operation.’’ Martin did not
teach prophylactic neck dissection. This axiom was based on statistical analysis of data from the
Memorial Hospital, concluding that too few patients benefit from an elective procedure to justify
its use. The absence of any statistical guidance as to whom might benefit from a prophylactic
dissection led to the universal use of the complete or radical operation in therapeutic situations
only. Martin decried ‘‘individualization’’ or ‘‘deciding each case separately’’ as ‘‘arbitrary decisions
that were a matter of a physician’s state of mind and optimism or pessimism, which may vary from
day to day and is based on the most recent experience.’’ He doubted that surgeons were capable of
making decisions by balancing and weighing a set of dissimilar factors such as age, general health,
primary site and size, economic status, and reliability, in a way that would have practical impact
on the probability of survival: ‘‘Even though some members of the medical profession should
actually possess such occult powers to select treatment methods in individual cases without
reference to, or in regard to statistical evidence, nevertheless, such skills are surely limited in their
usefulness and could hardly be taught to others.’’ This observation is still relevant today when we
try to select and use the proper operation from a myriad of choices and combination therapy
options and teach how to make these decisions to our students without statistical guidance. Martin
was very clear on the goals of treatment. Survival without disease was the only worthy goal. This
means living a long time and dying of some cause other than the treated cancer.

The inconsistencies in the dogma of therapeutic dissection were acknowledged. The choice of
not doing a prophylactic neck dissection was judged a calculated risk, and the propensity of
individual surgeons to have different tolerance to risk was acknowledged. Today, we have the
same debate, in that individual surgeons have their own threshold for the likelihood of metastases
for which they would recommend an elective neck dissection. Elective is the contemporary term for
prophylactic because a neck dissection in the absence of proven disease prevents nothing. In
Martin’s time, there was the subtle suggestion that a prophylactic dissection actually prevented
something, but what that something was is not clear.

Another inconsistency noted was that bilateral prophylactic dissections were theoretically
needed to be consistent with some primary sites treated. For practical reasons, bilateral prophy-
lactic dissection was not a policy or practice of the Memorial Hospital Head and Neck Service.

The principle of radical neck dissection was to remove, as completely as possible, the structure of
the lateral neck. The compromise nature of this axiom was obvious. Some structures cannot be
practically removed, and others are removed at a functional cost. Structures in the same proximity
to metastatic cancer, where the price of removal is too high to be accepted as routine, are the internal
carotid artery, the vagus nerve, the brachial plexus, and, to a lesser degree, the phrenic, hypoglossal,
and lingual nerves, and the cervical sympathetic. The accessory nerve was always considered
expendable. The radical operation’s oncological premise was ‘‘the bigger the operation, the better
the chance for cure.’’ Researchers in head and neck oncology have been gathering data and refining
the concept of bigger being better. We are concerned that this premise might be incorrect, in that
variables other than the physician’s actions can determine the probability of a cure.

Martin’s influence on the treatment of head and neck cancer in the United States was
considerable. Surgeons from Memorial Hospital trained most of the country’s cancer surgeons
for several decades, and these surgeons then trained the next generation. Memorial Hospital–
trained surgeons were generalists in a broad sense and included head and neck cancers in their
domain. In the 1960s, the leadership in head and neck surgery expanded. Martin, William Macomb
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at the MD Anderson Cancer Center in Texas, Oliver Beahrs at the Mayo Clinic, and others were
prominent. Plastic surgeons, led by Milton Edgerton and Bakamjian, became involved in head and
neck cancer surgery.

I (LWD) trained at the Mayo Clinic and worked with Beahrs. Head and neck surgery was
exclusively the domain of the general surgeons. As a young man, Beahrs had been a visiting
clinician at Memorial Hospital and had observed Hayes Martin and his Head and Neck
Service, although he did not train with Martin. Beahrs was a founding member of the Society of
Head and Neck Surgeons and had organizational connections with Martin and his followers.
Charles Mayo was referred to as the ‘‘head doctor’’ as the fledgling Mayo Clinic gradually
subspecialized. Goiter was endemic in the Midwest, and Mayo treated thousands of patients with
goiter over the years. Charles Mayo, Pemberton, and Beahrs were active thyroid surgeons. When
surgery of the lateral neck was needed, Beahrs and others were called on to do neck dissections.
Laryngology was practiced through a service called ‘‘Oral, Plastic Surgery, and Laryngology.’’ This
unusual combination of interests evolved when colleagues Peter Lillie and Gordon New decided
that Lillie should focus on mastoid surgery and New on laryngeal diseases. This was before there
were specialty boards or recognized medical and surgical specialties. Mayo grew and space
requirements separated Lillie and New. New moved to a different section and Lillie stayed. Each
pioneer developed a department, the department staff developed training programs, and the
training programs produced specialists. Laryngology became part of the Plastic Surgery Service.
Oral surgery became an independent specialty at a different location. Individuals trained under the
domain of plastic surgery were laryngologists at Mayo. This was the situation when I (LWD)
started otolaryngology training. Otolaryngologists did operations through body apertures, like the
ear canal and nostril, but only general or plastic surgeons could use a knife to cut through the skin
to reach underlying structures. Total and partial laryngectomy were common procedures
performed by the laryngologist–plastic surgeon. Interested otolaryngology residents were allowed
to work with the laryngologist–plastic surgeons at a junior level and, later, at a more senior level.
When required, the otolaryngology staff and residents would request the laryngologist–plastic
surgeon to perform a tracheostomy on ear, nose, and throat patients.

Only a few of the plastic surgeons were interested in laryngology. Kenneth Devine and John
Lillie (Peter’s son) were both trained in general surgery. They became the primary laryngologists
through the 1950s and 1960s and into the 1970s. Lillie had otolaryngology training, and Devine
had additional plastic surgery training. No Mayo staff otolaryngologist had an interest or training
in laryngology. The volume of otology and rhinology that passed through the Otolaryngology
Service was such that there was no incentive to seek additional work. Head and neck surgery was
an orphan interest with responsibility divided between the plastic surgeon–laryngologists and the
thyroid surgeons. The thyroid surgeons did the neck dissections, and the plastic surgeon–
laryngologists surgically excised the primary tumors. In practice, this meant that the thyroid
surgeon saw the patient briefly in the office of the primary surgeon and would examine the
patient’s neck, but not the primary tumor unless it could be seen with a tongue blade. The thyroid
surgeon would agree that the neck should be dissected, with little concern about the primary or its
metastatic probabilities. In the hospital, the thyroid surgeon would come to the operating room of
the laryngologist, do the neck dissection, and leave, never to see the patient again. This
arrangement continued for decades. Otolaryngologists at Mayo did not perform regional cancer
surgery. Patients who arrived at the Otolaryngology Department with a head and neck cancer were
transferred to the plastic surgeons.

Nationally, change was stirring. In 1954, the Memorial Hospital surgeons formed the Society of
Head and Neck Surgeons to promote advances in the field. Otolaryngologists with an interest in
this area were excluded. There were leaders in otolaryngology committed to developing head and
neck surgery as a regional specialty at a time when regional surgery was recognized as a valuable
concept. Urologists, gynecologists, and others were developing ideas, techniques, and diagnostic
procedures that were not within the domain of the general or oncological surgeon. Regional
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surgeons developed techniques and tools that were unique to regional problems and not generic to
a general surgeon. Under the leadership of John Conley, George Sisson, George Reed, John Lore,
Ed Cocke, and others, there was a push to develop head and neck surgery within the specialty of
otolaryngology. A section of head and neck surgery was created within the American Academy of
Ophthalmology and Otolaryngology. Pressure was exerted within the American Board of Otolar-
yngology to mandate training in head and neck surgery by otolaryngology training programs. The
leadership organized the American Society for Head and Neck Surgery, with membership open to
all specialists who had an interest in that discipline. Over several decades, otolaryngologists gained
experience and respect for their management of head and neck cancers. Strong leaders and
experienced teachers grew within the specialty. The specialty promoted conservation surgery for
cancer of the larynx, modified neck dissection, reconstruction techniques, and diagnostic tools.
There were advances in endoscopy, imaging, laser technology, airway management, and vocal
rehabilitation. Otolaryngology residents were better trained in head and neck surgery. In the 1960s,
both of the head and neck societies sponsored continuing education programs. In 1968, President
McComb of the Society of Head and Neck Surgeons appointed a committee concerned with the
training of future head and neck surgeons. In the same year, a committee with the same goal was
created within the American Society for Head and Neck Surgery. The committees eventually
combined and a joint training committee led to a curriculum for fellowship training programs open
to all specialties interested in the surgery of the head and neck. Eighteen fellowship programs have
been approved. John Lore, who had credentials in both general surgery and otolaryngology, was a
committed leader in the growth of the fellowship programs. In the years that followed, the two
head and neck societies began to hold combined meetings and courses. Through these collabora-
tions, the lines between the generalists with a special interest in head and neck surgery and the
regional specialists blurred, and mutual respect grew. Eventually members from the otolaryngol-
ogy group were invited to join the Society of Head and Neck Surgeons. In the 1990s the two
societies merged.

These national trends were recognized at the Mayo Clinic. As otolaryngologists throughout the
country gained respectability and the public recognized their role in managing regional cancers,
the tertiary referral for patients with head and neck patterns gradually shifted at Mayo to the
Otolaryngology Department. To accommodate the referral pattern, the laryngologists moved from
the Plastic Surgery Section to Otolaryngology. The relationship with general surgeons in regard to
neck dissection remained for a time. The laryngologists saw the patients, and a treatment plan
developed. The general surgeons did the neck dissections. Follow-up and rehabilitation were
managed by the laryngologist. New otolaryngologists with training in head and neck surgery did
their own neck dissections. Gradually the general surgeons who did the neck dissections retired,
and the cancer surgery for metastases to the lateral neck became the responsibility of otolaryngol-
ogists with an interest in cancer. This trend also occurred throughout the United States at other
medical centers.

In 1979, the American Academy of Otolaryngology was renamed the American Academy of
Otolaryngology — Head and Neck Surgery (the separation from ophthalmology had happened
earlier). Formal training in head and neck surgery became an integral part of the basic
otolaryngology program. Fellowship training became more available. Future specialists in head
and neck surgery and oncology will come from these fellowship-trained specialists. Core
otolaryngology training in head and neck surgery reached its apogee in the late 1980s. The
advent of so-called organ preservation programs, which depend on the combination of chemother-
apy and radiation with surgery for salvage, has hampered and even crippled the basic otolar-
yngology head and neck training. In many established head and neck cancer training programs the
surgery of head and neck cancer reverted to a salvage role. With fewer patients treated primarily
with surgery, experience of modified and selective neck dissection is infrequent, as is laryngeal
conservation surgery. These trends diminish the training opportunities for head and neck
surgeons.
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Economic Factors

Understanding the vicissitudes of head and neck cancer management in the United States
following World War II requires insight into the economics of medicine. Fees for services prior
to World War II financed health care. Doctors and hospitals billed patients, and patients paid their
bills. The union movement was strong in the United States after the war. Unions, through collective
bargaining, negotiated health care benefits for their members. Employers paid for the workers’
health insurance. This introduced a third party into the fee for service system, but bills were paid
without negotiation. The popularity of insurance programs gradually expanded to the nonunion
sectors of the economy. The availability of financing and the American belief that ‘‘more is better’’
allowed the growth of therapy programs combining surgery with radiation. These programs aim at
increasing rates of cure and decreasing the number of local and neck cancer recurrences. Such
combined therapy programs are an important part of the neck dissection story. In recent decades,
payers, usually businesses, demanded some control on the growth of health care costs that were
rising as much as 20% per year. Medical costs included excesses fostered by the ‘‘more is better’’
attitude. The insurance companies, under pressure from the business payer, questioned the cost of
medical care. Insurance companies began to negotiate with doctors and hospitals. An incentive
was provided to doctors and hospitals whereby insurance companies directed large blocks of
patients to the care providers who accepted their payment schedules. Doctors accepted these
incentives to keep a patient base as did hospitals. Insurance companies gained an influential
position in health care decisions. Managed care was an outgrowth of the insurance companies’
pressure. In managed care programs, fee for service (or ‘‘more is better’’) is being replaced by the
concept of capitated reimbursement. The doctors and hospitals are given a negotiated amount to
care for patients who are members of a larger group. More was no longer better; more was
expensive and a threat to the financial viability of the hospitals and doctors. Many economic
innovations in health care delivery followed. Ambulatory surgery and home health care became
necessities. Whereas a patient with a laryngectomy and neck dissection would stay in the hospital
for up to 2 weeks during the fee for service era, now the patients are sent home with feeding tubes
and drains in place in less than 1 week.

Modifications to Neck Dissection

From Martin’s time, surgeons recognized that the Crile operation was not always necessary and was
unwarranted in some cases of head and neck cancer. For surgeons who favored elective or
prophylactic and bilateral dissections, it was evident that the radical operation was excessive
when no metastases were found in the neck. Many terms (e.g., modified, supraomohyoid, upper,
midline) were used to describe these lesser operations. The nomenclature became confusing to teach
and lacked standardization for reporting. The American Academy of Otolaryngology — Head and
Neck Surgery convened a special task force to address the terminology problems. The group was
tasked to (1) recommend terminology that adhered to the more traditional words as radical and
modified radical, (2) define which lymphatic structures and other nonlymphatic structures would
be removed relative to the radical dissection, (3) provide a standard nomenclature for lymph node
groups and nonlymphatic structures, (4) define the boundaries for resection of lymph node groups,
(5) use terms for neck dissection procedures that are basic and easy to understand, and (6) develop a
classification based on the biology of cervical metastases and the principles of oncological surgery.

Some of these goals were accomplished. Terminology was fashioned, and lymph node groups
were defined, as were the boundaries of the groups. Whether these accomplishments created a
system, basic and easy to use, is in doubt. The Academy classification was based on the rationale
that (1) radical neck dissection is the standard reference procedure; (2) when one or more
nonlymphoid structures are preserved, the term modified neck dissection is preferred; (3) when

6 FUNCTIONAL AND SELECTIVE NECK DISSECTION



one or more lymphoid groups are preserved, the term selective dissection is recommended; and (4)
when a procedure removes other lymph node groups or nonlymphoid structures different from
those removed in the radical neck dissection, the recommended term is extended neck dissection.

The Academy classification defined seven different neck dissections (Table 1-1). Other classifica-
tions are cited in the literature and preferred by their authors’ institutions, so the classification issue
is not unanimously agreed upon. For example, Spiro from Memorial Hospital offers a list of 11
neck dissections (Table 1-2). Medina modified the Academy classification with eight different types
of comprehensive neck dissection, seven selective operations, and one extended neck dissection
(Table 1-3).

What is not clear, on a statistically supported basis, is what dissection is appropriate for what
clinical scenario. The question of whether many of the modifications make any clinical difference,
in terms of survival, morbidity, or any other measure of value recognized today, has not been
answered. Only empirical assumption is offered as a basis for these recommendations. It is unlikely
that statistical data will be forthcoming in the immediate future because the whole issue of the type
of neck dissection is being overshadowed by the questions raised about neck treatment when
concomitant chemoradiotherapy programs are used as initial treatment for both the primary site
and neck metastases.

Indications for Modified Neck Dissections

The classical radical neck dissection is too much for the patient with no clinical evidence of neck
metastases. Moreover, it is not always successful with advanced metastatic disease (N2 and N3).
Modifications recognize that what we do to patients may be less important than what patients
bring to treatment with their immune systems. The human immune system plays a role in who
gets well, the likelihood of recurrences in the neck, and the probability of a cure. Neck recurrences
happen regardless of how radical or conservative the operation.

Radical neck dissection removes all the lymph node groups from the mandible to the clavicle,
and from the midline of the neck to the anterior border of the trapezius muscle. Also removed are
the nodes in the tail of the parotid, the internal jugular vein, the spinal accessory nerve, and the
sternomastoid muscle. The postauricular, suboccipital, buccinator, perifacial, and retropharyngeal
nodes are not removed. The radical operation is recommended for extensive lymph node
metastases, gross extranodal spread from nodal metastases, and lymph node metastases around
the accessory nerve and internal jugular vein. It is the operation often used for surgical salvage

TABLE 1-2. Memorial Hospital Classifica-

tion of Neck Dissection Proposed by Spiro

Radical (4 or 5 node levels)
Conventional Radical
Modified Radical
Extended Radical
Modified and Extended Radical

Selective (3 node levels)
Supraomohyoid
Jugular Neck Dissection
Any other 3 node level dissection

Limited Neck Dissection
Posterolateral
Paratracheal
Mediastinal
Any other 1 or 2 node levels

TABLE 1-1. The American Academy of

Otolaryngology — Head and Neck Surgery

Classification of Neck Dissection

Radical Neck Dissection
Modified Radical Neck Dissection
Selective Neck Dissection

Supraomohyoid Neck Dissection
Lateral Neck Dissection
Posterolateral Neck Dissection
Anterior Neck Dissection

Extended Neck Dissection

HISTORICAL OUTLOOK 7



after chemotherapy or radiation failure, for the short fat neck and for the previously violated neck
and other difficult or indeterminate situations.

According to the classification of the American Academy of Otolaryngology — Head and Neck
Surgery, modified radical neck dissection is the ‘‘en bloc’’ removal of the same lymph nodes
and lymphatics as the radical operation (levels I to V) but with the preservation of one or
more nonlymphatic structures routinely taken with the radical operation. The goal of modifica-
tion is to lessen the morbidity resulting from the sacrifice of the accessory nerve. The morbidity
of the removal of the internal jugular vein becomes an issue only when bilateral operations
are performed. Preservation of the sternomastoid muscle is said to provide a cosmetic
benefit.

The modified radical operation is indicated when an operation is needed to remove all gross
nodal metastases while preserving the accessory nerve. This is possible when the metastatic
disease is in no greater proximity to that nerve than it is to the vagus or hypoglossal nerves. These
nerves were ritualistically preserved with the radical operation, whereas the accessory nerve was
sacrificed.

The Clinically Negative Neck

Martin’s bias against elective or prophylactic neck dissection has been reexamined. Retrospective
studies, reviews, and analyses suggest that watchful waiting after primary tumor treatment adds
to the risk of failure because of undetected disease in the neck. Risk varies with the site of the
primary tumor. The probability of nonclinical or so-called occult metastases varies by the site and
size of the primary tumor, as well as other variables such as depth of mucosal invasion of the
primary tumor. Clinicians estimate these risks by palpation, imaging studies, and needle biopsies.
The probability estimates are then used to attempt rational decisions on whether, when, and how
to treat the clinically negative neck.

A growth in popularity of electively treating the neck has been the major stimulus to more
conservative neck dissections. There is acknowledgment that many elective dissections do not
remove any metastases because the neck nodes are truly negative. There is historical evidence that
an operation less extensive than the radical neck dissection is just as effective in controlling occult
metastases. A new philosophy is evolving. That philosophy asks, What unnecessary treatment is
least harmful? not, What necessary treatment is most effective? Necessary refers to when disease is
present and unnecessary to when it is not. Shah, for example, found that two thirds of patients
undergoing elective neck dissection did not have metastatic cancer. Less radical surgery nurtures a
selective approach to surgical neck treatment.

Evaluation of the clinically negative neck is now more dependent on technology than it was in
the past. Clinical evaluation by palpation is essential but unreliable in detecting so-called occult,

TABLE 1-3. Medina’s Modification of the American Academy Classification of Neck Dissection

Comprehensive Selective
Radical Lateral

Subtype A Anterolateral
Subtype B Supraomohyoid

Modified Radical Posterolateral
Type IA Radical
Type IB Type I
Type IIA Type II
Type IIB Type III
Type IIIA Extended
Type IIIB
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microscopic, or subclinical lymph node metastases. Word confusion also influences treatment
planning. Occult or subclinical means not palpable and uncertain with imaging studies. Microscopic
means disease that can only be detected with the microscopic examination of a removed specimen.
These distinctions are important to the issue of radiation treatment to the neck of the patient
without evidence of metastases. Palpation is said to be in error 20 to 50% of the time. Accuracy
depends on the examiner’s experience, the patient’s physical habitus (e.g., short fat necks vs. thin
long necks), prior neck treatment (including open neck biopsy), and prior radiotherapy to the neck.

Recent advances in imaging techniques with computed tomography (CT), magnetic resonance
(MR), and ultrasound have decreased the error rate in staging the necks when small cancer-
containing nodes cannot be palpated. Criteria for malignancy on CT and MR include (1) nodal
size of 15 mm or more in level II and 10 mm in other levels, (2) groups of three or more
questionable nodes 1 to 2 mm smaller, (3) nodes of any size with central necrosis, and (4) loss of
tissue (i.e., fat) planes within imaged nodes. These criteria are fallible and continue to be refined.
Size is the least reliable criteria. Using the >10 mm threshold, Friedman et al found a sensitivity of
95% but a specificity of only 77%. Using >15 mm as the threshold Feinmesser et al found a
sensitivity of only 60% and a specificity of 85%. Central lucency can be misleading. It can be caused
by fat in the node or an artery with plaque formation. Fine needle aspiration, guided by
ultrasound, improves accuracy in diagnosis that approaches 90% when carried out by experts in
both ultrasound and fine needle biopsy.

In practice, the decision to electively treat the neck of a patient with a clinically negative neck is
made on the clinical assessment of the primary site, an estimate of probability of metastases, and
the uncertain support from imaging studies. The use of ultrasound-guided needle aspiration is yet
to be widely accepted in the United States because of jurisdictional issues. The use of ultrasound by
the clinician is not common because the technology is considered to be in the domain of
radiologists. This may change given that other specialties, such as obstetrics, are now performing
ultrasound examinations in their own departments rather than in the radiology departments.

Selective Neck Dissection

The MD Anderson University of Texas Cancer Center and the Memorial Sloan-Kettering group
popularized the concept of selective neck dissection. It evolved from the modified dissection,
which preserved the spinal accessory nerve. Of lesser influence in North America was the concept
of the functional neck dissection of Suárez, popularized in the English-speaking world by Bocca.
Data assured surgeons that neck recurrence rates with pathologically negative necks and low-
staged clinically positive necks were similar regardless if the accessory nerve was sacrificed or not.
The long-term functional consequences of accessory nerve sacrifice were described in the 1960s as
the shoulder syndrome. Shoulder droop, diminished range of motion, shoulder abduction, and
external rotation and pain led to reconsideration of routine nerve sacrifice. Modified neck
dissection that preserved the accessory nerve was a logical first modification. It later became
obvious that preserving the nerve, by dissecting it free, was not always followed by normal nerve
function. Surgical trauma during dissection left some with variations of the shoulder syndrome.
Questionnaires about shoulder function were reassuring but electromyography and careful clinical
evaluation by experts documented that preserving the accessory nerve is not always enough.
However, careful nerve preservation is more rational than routine sacrifice of the nerve.

The loss of contour after removal of the sternomastoid muscle led to reconsideration of that
practice. The muscle does not contain lymphatics or lymph nodes, but its removal does make neck
dissection easier. Routine sacrifice of the jugular vein adds no oncological safety in the clinically
negative and low-stage clinically positive neck situations. These observations, among others, led to
selective neck dissection being accepted as a staging operation.
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Lymph Node Groups

The concept of radical and modified neck dissection considers the cervical lymph nodes as a
unified system divided into anatomical areas such as upper, lower, posterior, and submandibular.
The selective dissection movement in the United States focuses more on the subgroups than the
system as a whole. The selective dissection model uses retrospective studies that support the idea
that metastases from the various sites in the head and neck have predictable patterns in early
stages. The movement is a logical outgrowth of the concept of conservation surgery and a
movement away from the ‘‘more is better’’ philosophy.

The most popular terminology for subdividing the lymph node groups is that used by the head
and neck service at the Memorial Sloan-Kettering Hospital. This classification divides the neck into
five levels in each side of the neck. A sixth zone describes the anterior compartments of the neck. A
complete description of level and boundaries of lymph node groups is provided in the next
chapter.

Using the Selective Neck Dissections

The idea of selective neck dissection appears to have started for neck management of lip cancer at
the MD Anderson Hospital. Jesse and Fletcher raised the question of radical versus modified neck
dissection in 1978. At the Mayo Clinic surgeons were performing a modified neck dissection with
preservation of the accessory nerve from the early 1960s when Ward et al reported on this
modification.

Selective neck dissections are used on patients with known limited disease or a probability of
limited disease. The operations are based on the predictability of metastatic patterns depending on
the primary site. Level or levels of nodes removed depend on the location of the primary tumor.
Selectivity in neck dissection depends on the principle that, in the early stages, metastatic patterns
are predictable in previously untreated cancers.

Information concerning the metastatic pattern from different head and neck primary sites has
allowed a more selective type of neck dissection. The issue is why? The removal of nonlymphatic
structures causes the morbidity of neck dissection. One can question the rationale for saving
proximate nodal groups that merge into one another. In the United States, the concept of selective
neck dissection is popular, but difficult to use. Selective dissections are recommended only for early
and previously untreated cancer. With the popularity of so-called organ preservation programs in
clinical studies and the community, the treatment of previously untreated cancers by the surgeon is
not as common as when the concept of selective neck dissection was evolving.

Selective Neck Dissection: Final Issues

A surgeon from somewhere other than the United States might wonder what purpose is served by
trying to classify what surgeons have always done. The importance may be more nononcological
than oncological. We perceive the selective classification’s role as part of the medical reimburse-
ment system of the United States. Insurance companies and government health care funding
systems prefer categorical descriptions of what they are paying for by codifying selective
procedures as much as is possible. This motive is seldom stated. There are unanticipated
consequences of this manipulation of the nomenclature. Major cancer center guidelines separate
the head and neck oncological specialists in the community from those in the cancer centers. This
may have been an unstated goal rather than an unintended consequence. With seven or more
primary sites, four primary stages, three or more neck disease stages, seven or more kinds of neck
dissections, and two sides of the neck, the practitioner has to choose among so many permutations
and combinations that the neck may be undertreated, overtreated, or not treated at all. Out of
frustration, the patient may be referred to the medical center. The experienced surgeon may well be
comfortable with intuitively picking and choosing among options. The community surgeon, who is
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less comfortable with so many options, may give up, and refer away, radiate the neck, or not treat
the neck nodes in the elective situation. As educators who listened to more than one hundred
resident physicians discuss their ideas about proper neck treatment strategies, we have perceived
their confusion. An experienced surgeon can use selective neck dissections in selective situations.
The decision is usually intuitive and based on the conviction that bilateral neck dissections are at
times important. Martin’s caution remains about the absence of infallibility and the certainty that
there are no reliable statistical data to support many of these decisions. The whole concept of
selective neck dissection may well be rendered moot in the United States because so much more
surgery for neck metastases is being done after chemoradiotherapy either in a planned sequence in
advanced (N2 and N3) neck metastatic disease or in the salvage at recurrence after chemor-
adiotherapy failure.

Radiation, Chemotherapy, and Neck Dissection

A criticism of modified and selective dissections is specifically directed to the operations. In the
United States, the modifications were linked with postoperative radiation therapy. There was fear
of more neck recurrences with the lesser operations. Radiation was added to accommodate that
fear. Patients were told that postoperative radiation was given ‘‘to be sure.’’ Thoughtful clinicians
observed that, even with the addition of radiation to neck dissection, there were recurrences in the
operated and postoperatively radiated neck. The message persists that combining radiation and
neck dissection is proven standard therapy with a measured value.

Earlier, radiation before surgery was thought the logical sequence. The arguments for preo-
perative radiation were that the blood supply of the structures to be radiated was not compro-
mised, and tumor cells are theoretically more susceptible to the radiation effect if well oxygenated.
Tumor cells that would theoretically be spread around in a surgical field, on the other hand, are
hypoxic and thus less susceptible to the lethal effects of radiation.

There were practical problems with preoperative radiation. Operations were delayed with
concern that this delay would permit more distant metastases. Wound healing was slower, and
complications seemed worse. Death after combined therapy seemed more frequent. Surgeons were
reluctant to be involved with preoperative radiation programs. Some radiation therapists cate-
gorically stated that, if postoperative radiation was indicated, preoperative radiation therapy
should have been given. Such certainty, without supporting data, burdened decision making.

The evolution of the theoretical basis for postoperative radiation provides insight into how we
can actually convince ourselves when we want to believe something to be true. The theoretical
basis came from a mathematical dose-response curve cited by Cohen. In 1968, Cohen demon-
strated that, at about 5000 rads (50 Gy), 90% of subclinical (i.e., microscopic) cancer cells appeared
to be destroyed or rendered unable to reproduce. Cohen experimented with a rat adenocarcinoma
model. He did not address human cancer, squamous cell cancer, or neck metastases. His
experimental cancers were microscopic, not subclinical or nonpalpable. This distinction is
important. On the basis of Cohen’s rats, Fletcher, a radiation therapist from the MD
Anderson Hospital, conjectured in 1973 that it was ‘‘theoretically possible to sterilize 90% of
cancers cells using postoperative radiation.’’ A few years later, he made the same statement but
dropped the word theoretically. Today, based on no data beyond Cohen’s rats, we hear such
statements as ‘‘90% of metastases in clinically negative necks will be controlled with radiation,’’
‘‘90% of recurrences in the neck radiated postoperatively will be prevented,’’ and even ‘‘90% of
patients with subclinical disease will be cured after neck dissection and postoperative radiation.’’
There is no substantial evidence that any of these statements are true for humans with squamous
cell carcinoma.

In the hope of increasing survival by decreasing neck recurrence it is standard practice to use
postoperative radiation for patients with a high risk for neck recurrence and death after dissection.
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What constitutes a patient at high risk for recurrence is not settled. Some feel that any patient with
proven neck metastases should have postoperative radiation. Other retrospective studies suggest
limiting the use of radiation to patients with more specific findings, such as four or more nodes
metastatically involved; extracapsular extension of tumor, without a definition of extracapsular
spread; invasion of vascular and/or lymphatic spaces, soft tissue, or the jugular vein; adherence to
nerves; or a desmoplastic lymph node pattern.

Each of these risk factors was defined after the theoretical basis for postoperative radiation was
expounded. No phase 3 randomized prospective clinical trial has been completed to prove a
benefit from postoperative radiation. Several completed phase 3 studies compared preoperative
radiation with surgery alone or postoperative radiation in patients with advanced head and neck
cancer. They found little difference in neck recurrence rates between the pre- and postoperative
radiation patients. Postoperative radiation became the preferred approach to combined therapy.
One prospective study compared operation alone to dissection and postoperative radiation. Fifty-
one patients were randomized before the study was abandoned. An analysis of these patients
found fewer contralateral neck recurrences, fewer distant metastases, and a ‘‘trend,’’ but no
statistical significance, to improved survival. There was no significant difference in local versus
regional control, disease-free, or overall survival. The study was abandoned because it did not
show what was desired. The failure to find a benefit with radiation after dissection was attributed
to an inadequate dose of radiation.

Proper technique, the right amount of radiation, and the timing of radiation have plagued the
quest to find value in combined therapy from the beginning. Failure to find benefit from combined
therapy programs is rationalized by such statements as, ‘‘What was done was the old way and
what we are doing now is better.’’ DeSanto reviewed data on 1385 neck dissections in 1985. There
were 837 patients who did not receive any radiation before or after neck dissection compared with
87 who received preoperative radiation and 155 who received postoperative radiation in the
sequence, timing, and dosage that, at that time, were considered appropriate. We could find no
subgroup of patients that seemed to benefit from radiation either pre- or postoperatively. This was
not to say that there was no value to the radiation, but we could not find a place where it was
valuable. A review of the study reveals that what was done and considered proper at that time
should be criticized today. The radiation dosage was low, and there were breaks in therapy that are
unacceptable now. Patients were included who received radiation up to 3 months before or after
surgery with dosages as low as 40 Gy. The pathological neck stage was used rather than the
number of positive nodes, and the study was not censured for patients who had local recurrences.
Colleagues from Mayo took the same database of nonradiated patients and compared outcomes
with patients treated later who received postoperative radiation in dosage now considered correct.
Comparing 56 pairs of patients, in a matched pair analysis, there were different conclusions. The
matched pair variables included extracapsular spread, number of nodes, age, sex, neck stage, and
desmoplasia — all risk factors better appreciated today. The radiation was delivered in a timely
manner (mean interval from operation to onset to therapy of 41 days with a range of 7 to 94 days)
and was given in higher dosage (>50 Gy). Forty-one of the 95 patients in the pool for the matched
pair analysis had continuous radiation, but 54 patients had a break of 3 to 4 weeks in the middle of
the radiation. Breaks in therapy are now considered deleterious, but only recently were they
considered permissible. The analysis found significant improvement in regional control rates,
diseases-specific survival, and overall survival in patients who received postoperative radiation
after neck dissection. This is one of a very small number of credible studies that show some benefit
to the combined radiation and neck dissection. The results in this small study, it is conjectured,
could have been even better if what is currently believed to be the most modern radiation had been
used. Peters, in an editorial comment on this Mayo report, noted that too many patients were given
a break in therapy, there were too many days between surgery and radiation, the dose to the upper
neck (mean 56 Gy) was too low, and 28 patients received no treatment to the lower neck. This kind
of criticism dominates the literature on combined therapy: ‘‘Judge us not on our dismal past but on
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our radiant future.’’ It has always been that way. The techniques change, the timing and dosage
change, but the premise that somehow there must be a value for some patients is never questioned.

The quest continues for a program that can be proven effective. In 1978, Memorial Hospital
performed a randomized trial of preoperative radiation using 2000 rads (20 Gy), an amount that
would be considered unthinkably low today. They reported a decrease in neck recurrences in
patients with multiple nodes suspicious for metastases from 71.0 to 37.5% with no improvement in
survival. Vikram, from the same center, later observed a decrease from a historical reference of a
70% neck recurrence rate to 13% in patients with pathologically confirmed metastases using
postoperative radiation. Using the 70% recurrence rate as a reference, a rate which seems unusually
high from an expert’s perspective, led to a careful reading of these reports. It seems that the patient
cohorts with the higher recurrence rates differed from those who fared better in that the 70%
recurrences were in patients operated on by surgeons in training. The group with the lower
recurrence rate was not only radiated but was also operated on by the experienced faculty
surgeons. An alternative explanation of the vast differences in recurrence rates might be that there
are quality differences in neck dissection, just as there are with radiation therapy.

While the colleagues at Mayo were struggling to try to find the specific place for radiation in our
large surgical practice, the radiation specialists were the opinion makers and aggressive advocates
of postoperative radiation. Fletcher and Lindberg followed McComb as the radiation specialists at
MD Anderson Hospital. These experts concluded a positive benefit from radiation after neck
dissection in 1975. This study excluded 243 of 440 patients. The reasons for exclusion included
patients who were lost to follow-up, had a primary recurrence, or received what was later decided
to be inadequate, undetermined doses or uncertain radiation fields. Also excluded were what was
retrospectively determined to be ‘‘improper’’ radiation because of what was called a ‘‘geographic
miss.’’ Little evidence exists that exclusion of patients with unfavorable or unknown outcomes, if
applied to a prospective study, would permit the conclusion that there was a survival advantage or
a decrease in neck recurrence with combined therapy.

A recommendation that came from the MD Anderson Hospital in 1985 changed their earlier
proposal to irradiate all patients after modified dissection. They allowed that patients whose neck
contained only one metastatic node and patients with a pathologically proven negative neck did
not need or would not benefit from postoperative radiation. Reviews of other studies that
addressed modified neck dissection and postoperative radiation illustrate that the smaller the
sample size and the greater the number of exclusions, the more likely the series will find some
effectiveness to a combined program. An example of data manipulation and sample size is
contained in a report by Pearlman in 1985 in which 41 patients with modified neck dissection and
postoperative radiation were examined. For those patients with neck specimens positive for
metastases and in whom no node was greater than 4 cm in diameter, an impressive failure rate
of only 8% was cited among those who had combined therapy. This compared to a 50% neck
recurrence rate in those who did not. The control group was four patients who refused post-
operative radiation. There were 13 exclusions: among the exclusions were five who died in less
than 3 years free of disease and three described as not responding to radiation. Exclusions and the
use of patients who refused treatment as controls illustrate how important it is to read details to
understand statistical manipulations of studies that claim positive results.

An assumption strongly held in the United States is that postoperative radiation has an
important role to play after neck dissection in some patients and will assuredly reduce the risk
of neck recurrence. No prospective randomized study has ever been completed to conclusively
establish this fact or identify what subgroup of patients might benefit. In most other areas of
evidence-based medicine in the United States, major changes in medical practice depend on a
consensus established by more than one prospective randomized study. With combined therapy,
lower standards are accepted because of the strongly held empirical opinions that it would be
unethical to randomize patients when radiation would be withheld from some who might benefit.
It is accepted that a randomized study would be impossible to perform using postoperative
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sequential therapy because timing is important, patients have complications that delay treatment,
treatment would be refused or prematurely terminated, or some would be too sick to begin
radiation. Surgeons are reluctant to randomize because of their preconceived notions about risk
factors of uncertain validity such as nodal size, number of positive nodes, extranodal spread, and
so forth. When asked for consent, patients might refuse to be assigned to randomized treatment.
No study has been completed that has overcome these difficulties. That such an important issue
cannot be resolved scientifically is hard to accept. The same issue has been addressed with other
forms of cancer such as breast cancer and resulted in more logical treatment programs. Our
investigators have no difficulty getting patients into chemoradiotherapy programs, but the
unresolved combined radiation–dissection question remains. The opinion that there is a value in
some subgroup of patients is forcefully communicated to noncritical practitioners who accept the
bias that allows them to believe to be true what they want to believe. Still cancer recurs in dissected
and postoperatively radiated patients. There has been very little progress made to increase survival
when there are regional metastases. There is some progress, in that we are beginning to look at
other variables besides the tumor, the neck metastases, and we are focusing on the host and his or
her immunity. It may be that there is more to curing cancer than what we do to the disease.
Perhaps what the patient does or does not bring to treatment plays a role in whether recurrences
appear in the neck, and whether the person lives or dies after treatment. The ultimate irony is that
the combination of two immunosuppressive treatments may be harmful because of negative
alterations to the immune system.

A conundrum evolves as chemoradiotherapy programs gain popularity in the United States. An
important observation from the now famous Veterans Administration (VA) study is that optimal
management of regional metastases is essential. Clinical responses after chemotherapy for the
primary tumor and suspected regional metastases were assessed separately in that study. The
primary could vanish and the nodes remain palpable, the metastases could vanish and the primary
remain, or neither or both could respond completely. A mixed response of some sort was found
50% of the time. The neck node response was less than the primary tumor response 28% of the time
and more than the primary response in 24% of patients. When success of treatment or the need for
salvage surgery was considered, it was found that large nodes (N2, N3) that disappeared
completely after chemotherapy were usually controlled after radiation. Other observers have
supported this conclusion.

If palpable neck disease persisted after induction chemotherapy, radiation frequently failed. In
the VA study there were 42 patients with N2 or N3 disease randomized to chemotherapy. Only
30% were successfully treated if less than a complete response occurred in the neck compared with
67% success if there was a complete neck response. Among those with less than a complete
response, 68% had a salvage neck dissection. Too many patients who might have benefited from
salvage surgery were found to be inoperable in the neck. Today’s policy in the study is to do a neck
dissection on all patients who had persistent neck disease after induction chemotherapy. This
means that the neck dissection is done between the chemotherapy and the planned radiation
without resecting the primary cancer. This is feasible, but it leads to the dreaded scenario of later
primary failure in a previously operated and radiated patient. This is a complex situation, and
salvage surgery to the primary site is unlikely to succeed. Thomas reported neck dissection on 20
patients between chemotherapy and radiation. Control rates and survival were claimed to be better
than those of the original protocol. Survival and control were similar to a group of 19 patients who
achieved a complete response in the neck after chemotherapy and did not have a neck dissection.
Complications were minimal.

Unfortunately, the complexity of neck management is not fully appreciated because recom-
mendations keep changing. There are no data that this increases likelihood of survival. The timing
and sequence of neck dissection in the chemoradiotherapy programs are not settled. Other
investigators recommend planned neck dissection after radiation in all patients with advanced
stage (N2, N3) neck disease. The rationale for this approach is that there is poor survival and a high
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incidence of residual disease found in the neck after radiotherapy. Radical or modified radical
operations are usual and are planned between 4 and 10 weeks after radiation. Higher complication
rates can be expected, and the risk of a late failure at the primary site makes this kind of sequential
therapy very insecure for the patient, the patient’s family, and the responsible physician. Long-
term results are lacking. The best the investigators can conclude today is that neck nodes do
sometimes respond dramatically and completely to the new programs that include chemotherapy
in situations where such responses were not seen before with radiation alone. What remains to be
decided is whether there is any increased survival from this long, expensive, emotionally draining,
complex approach to cancer treatment.

Clinical oncologists lead the combined chemoradiotherapy programs. There is less surgical
influence in the opinion trends and a general desire by surgeons to ‘‘get along’’ in the oncology
study groups. The majority of patients treated in the chemoradiotherpy schemes in the United
States are not in study groups but are treated in the community. Harari surveyed the reasoning that
motivates these programs in the community and claimed that 96% of patients are treated outside
any study. The primary objective cited by the oncologists is a desire to improve local and regional
control and to improve survival. Other reasons cited are the desire to maintain a ‘‘spirit of
multidisciplinary care,’’ to improve quality of life, and to decrease distant metastases.

Patient management, today most often controlled by tumor boards, committees, and protocols,
diffuses responsibility. Surgeons are tending toward a role as salvage workers after initial
treatment failure.

Summary

The neck dissection story in the United States is that of incremental changes based on observations,
forcefully stated opinions, and little science. Crile started the ‘‘bloc’’ concept based on Halstead’s
ideas about the prevailing surgery for breast cancer. It took nearly 100 years for this concept to be
tested with breast cancer and then rejected. Martin used his personal experience and position of
influence to train large numbers of surgeons in the Crile operation. Bocca and others intuitively
believed that bilateral operations were needed at times, and the radical neck dissection was too
much when both sides of the neck were operated. Data accumulated to support the intuitive belief,
and the trend toward elective and modified operations expanded. A ‘‘conservation’’ attitude
allows the concept of selective operations and individualization of treatment, a concept decried by
Martin. Neck surgeons now are conflicted between ‘‘lumpers’’ and ‘‘splitters’’: those who choose
between many operations and those who are satisfied with just a few.

Every possible combination of surgery, radiation, and chemotherapy is used, but none are
consensus choices as standard therapy. The successful option will likely come from the laboratory
rather than the surgeon, clinician, or radiation oncologist.

THE LATIN PERSPECTIVE

A Personal Contribution to the History of Neck Dissection

The evolution of neck dissection in Latin countries followed a similar course to that of the United
States during the first half of the 20th century. During those early years, neck dissection was not
widely used in spite of the well-known work of Crile. The name of the masters of Spanish
laryngology—Garcı́a Tapia, Ager, Sánchez Rodrı́guez, M. Gavilán, and others—was recognized
among the world experts in the emerging field of what eventually would be called head and neck
surgery. However, the surgeons of these early times still used terms such as visiting the lymphatic
chains and nodal toilette when referring to lymph node surgery associated with the removal of the
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primary tumor. The term visiting the lymphatic chains was used to describe a shy palpation along the
carotid sheath in an attempt to identify enlarged nodes suspicious of harboring metastatic cells.
When the nodes were identified as potentially metastatic, a nodal toilette was performed. In reality
this was no more than an elegant name for a vulgar node picking.

The work of Hayes Martin completely changed the world of neck dissection by popularizing the
operation described by Crile in 1906. Radical neck dissection soon became the standard procedure
for patients requiring surgical treatment of the lymphatics of the neck in combination with removal
of the primary tumor. As often happens in life, the law of the pendulum proved again to be a loyal
fellow of human progress. In a very short period of time neck surgery moved from a ‘‘slight caress’’
to the lymphatic tissue of the neck to an aggressive management of all neck structures. The
lymphatic tissue had to be removed from the neck and the best way to do this was by removing
almost every single structure within the cervical area. Only the carotid artery and some ‘‘lucky’’
nerves survived the Halsteadian concept of oncological surgery.

It soon became evident to all those involved in the management of patients with head and neck
cancer that the radical operation was adequate for the treatment of large palpable masses, but
excessive for patients without palpable nodes under high risk of cervical metastasis, as well as for
some patients with small palpable nodes. It was also noteworthy that radical neck dissection was
not practical as a simultaneous bilateral procedure. And bilateral issues were extremely important
in countries with a high incidence of midline lesions (e.g., tumors of the supraglottic larynx, base of
the tongue, etc.).

In 1967 I (CG) was appointed as chairman of the Department of Otolaryngology at La Paz
Hospital. This was the first large hospital of a newly developed national health system in Spain
and soon became the flagship of the Spanish public health system. During the first year, more than
125 new cases of cancer of the larynx were surgically treated. Radical neck dissection was used for
patients with palpable nodes, but all other patients were left untreated. One year later, the new 125
laryngeal cancer patients had to share treatment with a large number of recurrent patients from the
previous year. Most recurrences developed in the neck, and a significant percentage of them were
inoperable at the time of diagnosis. We quickly realized that something was failing, and coined a
sentence that became popular in our environment: ‘‘Patients operated for cancer of the larynx die
from nodal cancer.’’ Radical neck dissection was not a solution to our problem because most
patients were clinically N0 at presentation, and more than 60% of them had supraglottic tumors.

At that time there were rumors about an operation called functional neck dissection that was
performed by an Argentinean named Osvaldo Suárez. The operation was designed to remove the
lymphatic tissue of the neck, preserving the remaining neck structures. However, the operation
was not appealing for two reasons: (1) It was less than the accepted dogma of the moment —
radical neck dissection, and (2) the name suggested a dangerous approach to cancer. How can a
terrible disease like cancer be treated with a mild ‘‘functional’’ operation? (Remember that
Halsteadian principles were still leading the world of oncology at that time.) We had the
opportunity to see a film on functional neck dissection performed in Spain. The film was of
poor quality: the surgery was not systematic or didactic, the surgeon was messy, and the quality of
the image was deplorable. After this experience our disapproval of the new technique was even
more evident. We did not want this for our patients.

In the context of the previous paragraph it could be interesting to emphasize that a scientist’s
mind must have firm rules and guidelines, but should always be prepared to accept changes and
innovations. In medicine there are no immutable rules—or at least there are very few of them—
and one should always remain open to new concepts, techniques, or facts that can render true what
initially seemed false. Scientists must be prepared to identify and respond appropriately to such
information when it appears, sometimes by sheer good fortune, which is what happened in our
case.

In 1968 I (CG) was invited to lecture on vestibular disorders at the Medical School of the
University of Córdoba (Argentina). Osvaldo Suárez was among the attendants (Fig. 1-1). Although
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he was employed in the Department of Otolaryngology, he also worked at the Department of
Anatomy under the direction of Pedro Ara. Professor Ara was known as the ‘‘Spanish anatomist,’’
and he was very popular in Argentina for having embalmed the corpse of Eva Perón. His dual
projection as an anatomist and otolaryngologist conferred on Suárez a privileged position. On the
one hand, as an otolaryngologist, he had a thorough knowledge of head and neck cancer—
especially cancer of the larynx. On the other, as an anatomist, he was very familiar with all
anatomical details concerning neck dissection.

After the course I was invited by Suárez to watch a couple of surgical cases of cancer of the
larynx with their respective functional neck dissections. The experience was striking— truly an
instance of fortune knocking at our door.

The operation, as performed by Suárez, was nothing like we had seen before. It was clean,
systematic, comprehensive, and easy to understand and teach. Moreover, it looked extremely
useful from an oncological standpoint. Thus, we immediately arranged for Suárez to visit Madrid
in the coming year. I asked him to remain with us at La Paz Hospital for 2 weeks. During the first
week he would perform as many operations with us as possible. The second week would be
devoted to a course on cancer of the larynx. He accepted our invitation.

In spite of his subsequently being diagnosed with a serious disease—which eventually killed
him—he attended to his date in Madrid. In June 1969 he spent a week operating daily on head and
neck cancer patients in our department, and a second week teaching a course in which he
alternated lectures (Fig. 1-2) with live surgery demonstrations.

In 1970 we tried to contact him again to repeat the exciting experience of the previous year, but,
unfortunately, he had died a few months earlier from the previously diagnosed illness. He left a
well-trained disciple, who was also his relative, Dr. Filiberti, but he also died shortly thereafter,
taking with him the knowledge and the tradition of Suárez’s experience. We were among the last
people directly trained by him, during the 2 weeks that he had spent in Madrid.

The Origins of Functional Neck Dissection

‘‘If you think you have discovered something new, it is because you do not read enough.’’ This
popular statement summarizes the philosophy of most innovations in the field of science. The great
contributions to human knowledge are always the result of a combination of previous research and
personal experience. However, almost every important scientific discovery is linked to a person’s
name. Functional neck dissection must be associated with the name and the person of Osvaldo
Suárez.

It is true that from the very beginning it became evident to many that radical neck dissection
was too aggressive in a large number of situations. Some surgeons like Truffert, Silvester Begnis,
and others tried to modify what was considered to be the standard approach at that time, but their
attempts were not fully successful. However, they laid the foundations on which future develop-
ments could be built. Osvaldo Suárez must be credited as the person responsible for gathering the
previous knowledge with his own experience—oncological and anatomical— into a new approach
for the management of neck metastasis in patients with head and neck cancer. The result of this
combination of background, experience, and surgical ability was called functional neck dissection.

Two different factors should be considered on functional neck dissection: (1) the spirit of the
procedure and (2) its surgical technique.

The Spirit of Functional Neck Dissection

The main goal of the ‘‘functional’’ approach to neck dissection proposed by Suárez is the removal
of all lymphatic tissue in the neck, preserving the remaining neck structures. This is achieved by
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Black plate (18,1)

Figure 1-2 Osvaldo Suárez during one of his lectures at
La Paz Hospital in Madrid (June 1969).

Figure 1-1 Osvaldo Suárez signed this certificate,
along with the remaining attendants, in recognition
of the course on vestibular disorders given by C.
Gavilán, MD, in Córdoba, Argentina (November
1968).
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using the fascial planes of the neck that surround most cervical structures and separating them
from the adjacent lymphatic tissue (see Chapter 2).

As long as the tumor cells remain confined within the lymphatic system of the neck, they can be
safely removed by carefully stripping the neck structures from their fascial covering. There is no
oncological benefit from removing the sternocleidomastoid muscle, internal jugular vein, or any
other important neck structure, when cancer is locked up inside a partially isolated lymphatic
space. The situation changes when the lesion invades the walls of this anatomical container, fixing
the nodes to surrounding structures. Then, the tumor is no longer a ‘‘nodal cancer’’ but becomes a
‘‘neck cancer.’’ This situation invalidates the ‘‘functional’’ spirit and justifies the use of a classic
approach with removal of the involved neck structures.

Therefore, the spirit of functional neck dissection is to take advantage of the particular anatomy
of the neck to remove all or part of the lymphatic system, with preservation of the remaining neck
structures. The key words in this definition are all and part of. The spirit of functional neck
dissection does not take into consideration the extension of the removal. Functional neck dissection
only intends to use the fascial planes of the neck to carry the desired removal without disturbing
the surrounding structures. It may include all the lymphatic tissue of the neck — all nodal
regions — or only some selected groups, according to the expected incidence of cervical metastasis,
the location and extent of the primary tumor, and the preferences of the surgeon. When the
operation was adopted by American surgeons, these important words vanished, and the concept
of functional neck dissection — the spirit of the procedure — was seriously affected.

For supraglottic cancer, Osvaldo Suárez never included in the resection the submental and
submandibular lymph nodes (area I). Obviously, he also did not include the central compartment
of the neck (area VI) for these lesions. However, he still considered this to be a functional neck
dissection, as long as the main principle of dissecting through fascial planes was guiding the
surgeon’s hands.

It may be argued that preservation of some nodal groups requires cutting through the fibrofatty
tissue that contains the lymphatic system of the neck, something that seems to be in contradiction
with the basic principle of fascial dissection. This is only a theoretical concern with no practical
implications, as has been proved by the results of the functional approach over the years. In fact, it
must be remembered that nodal groups are only a schematic representation of the lymphatic
system of the neck, which is really configured in different chains that follow the course of the major
cervical vessels and nerves (see Chapter 2). Modified radical neck dissection with spinal accessory
nerve preservation also requires sectioning the lymphatic container in the upper part of the neck to
preserve the anatomical integrity of the nerve between the jugular foramen and the sternocleido-
mastoid muscle. The theoretical drawbacks of this maneuver — cutting through lymphatic tissue
and violating fascial barriers — have never been a problem with respect to oncological results, as
long as its indications are carefully observed.

To summarize, the spirit of functional neck dissection may be compared with the philosophy of
partial laryngectomy. Total laryngectomy goes against the organ and removes the whole larynx
with the tumor that it contains, whereas partial laryngectomy is directed against the tumor and
preserves the functioning part of the larynx that is not involved by the tumor. Both approaches
have their own rationale, role, and indications, and neither can be considered to be a modification
of the other. The same can be said of functional and radical neck dissection.

Surgical Technique of Functional Neck Dissection

We give special emphasis to the difference between the spirit (i.e., functional neck dissection as a
concept), and the surgical technique (i.e., just one more operation). As a surgeon one can apply the
spirit without the surgical technique and vice versa.

The technical details of the functional approach play a secondary role for the understanding of
the procedure, although they have been given a major interest. Factors such as the extension of the
operation, its technical difficulty, the time required to perform the procedure, and others have been
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the center of debate for many years. It is true that most of them deserve some attention, but,
obviously, they are not the main issue.

Concerns about the extension of the operation have been discussed previously and will be
emphasized in other chapters of this book. Technical difficulty is a relative problem. For those, like
us, who have been trained in this operation since the very beginning of our professional careers,
functional neck dissection is much easier than the classic radical operation. Why? Simply because
we have performed many more functional operations than radical procedures. This demonstrates
the relativity of the issue of difficulty. The same can be said about the idea of functional neck
dissection as a time-consuming operation. Obviously, for the N0 neck it will take more time to
perform a complete functional neck dissection than a radical operation. However, the time
difference will also depend on the experience of the surgeon, and, again, those familiar with the
functional operation will find the difference to be less important. This is not to mention the
cosmetic, anatomical, and functional disadvantages of performing radical neck dissections in N0
necks—something that very few appropriately trained surgeons will still support today.

Another technical factor that Osvaldo Suárez usually emphasized was the type of dissection
performed (e.g., knife vs. blunt dissection). As an anatomist, he stressed the advantage of knife
dissection over blunt dissection to follow the fascial planes of the neck. Some of us learned his
lesson and still use the scalpel for most of the surgical steps in functional neck dissection. The
technical details for a successful knife dissection along with some practical tips are given in the
text.

The Functional Approach: Combination of Spirit and Technique

Applying the technical details of functional neck dissection without understanding the spirit of the
procedure results in a large number of different operations, be they selective operations, modified
procedures, limited neck dissections, or any other name that we would like to use. This is in part
what happens with most neck dissection classifications currently used in the literature. On the
other hand, understanding the spirit of the procedure but using wrong technical abilities produces
a messy operation that is difficult to understand and teach. The operation will not look appealing
and the observer will have the same feeling that we had back in 1968 when we saw the first film on
functional neck dissection.

As for any other human activity, approaching perfection requires a balanced combination of
ideas and skills. This is achieved only by putting together the technical details with the spirit of the
procedure. This is what we call functional neck dissection.

Evolution of Functional Neck Dissection

Osvaldo Suárez did a fine job with functional neck dissection. He had a thorough knowledge of
neck anatomy, was a great surgeon, and designed a new approach to the lymphatic system of the
neck for patients with head and neck cancer. He was also able to teach the operation to those avid
surgeons desiring to assist or observe him at surgery. However, he had an important weak point —
he did not dedicate enough time to promoting the diffusion of his technique within the scientific
community. In fact, he published only a couple of papers that were indirectly related to functional
neck dissection. In his most frequently cited paper, ‘‘El problema de las metástasis linfáticas y
alejadas del cáncer de laringe e hipofaringe,’’ he describes the anatomical basis for functional neck
dissection, without an in-depth description of the surgical technique.

In his last years he taught the procedure to two prominent disciples. Both were especially
interested in the operation for patients with cancer of the larynx because both were otolaryngol-
ogists in Latin countries where there is an extremely high incidence of cancer of the larynx —
especially supraglottic lesions. The incidence of bilateral neck metastasis in these lesions, along
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with the need to treat N0 patients, made functional neck dissection the ideal tool for this group of
patients. The names of these enthusiastic pupils were Ettore Bocca, from Italy, and César Gavilán,
from Spain. They both learned the operation directly from Suárez. They both understood that this
could be the solution to their problems with N0 patients and bilateral neck dissections, and they
both adopted functional neck dissection as a new revolutionary approach to the neck.

César Gavilán introduced functional neck dissection in Spain in the late 1960s and early 1970s.
Ettore Bocca did the same in Italy. However, Bocca also published his results with functional neck
dissection in the English literature. This explains the common association of functional neck
dissection with Bocca’s name so often found in the Anglo-Saxon countries. However, if one reads
carefully Bocca’s papers on functional neck dissection, the name of Suárez is always mentioned.

Functional neck dissection arrived in the United States more than a decade after it had been
introduced in Europe, but, more important, it did so through the experience and words of third
parties. Thus, part of the message vanished in the process of adaptation to the new environment.
Unfortunately, the part missing was the philosophical element of the message, supposedly the less
important piece of information; in reality, the core of the new procedure.

The operation soon became accepted as an oncologically safe procedure for the management of
the neck in head and neck cancer patients. However, it was considered just a simple modification
of the classic procedure described by Crile and was included as one more item in a vast
classification of different types of neck dissection. The surgical technique was there, but the
concept— the spirit of the procedure—did not reach the head and neck surgeons in the United
States. At the time the American surgeons accepted the functional operation they were involved in
the development of less aggressive procedures by modifying the radical neck dissection. The work
on the ‘‘selective field’’ had already started, but this belongs to the American side of the history and
has been thoroughly described in the previous section.
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CHAPTER2

Rationale and
Anatomical Basis for

Functional and Selective
Neck Dissection

F
unctional neck dissection, as described by Osvaldo Suárez, is based on the existence of a
fascial barrier between the lymphatic tissue and the muscular, glandular, neural, and
vascular structures of the neck. This anatomical separation allows the creation of a surgical

plane of dissection. The fascial layer invests muscles and organs in the neck, forming planes and
spaces where many important structures are crowded together. This fact, known as fascial
compartmentalization, holds the rationale for functional neck dissection.

This chapter describes the anatomical bases of functional neck dissection from a practical and
surgical standpoint.

RATIONALE FOR FUNCTIONAL AND SELECTIVE NECK
DISSECTION

Fascial Anatomy of the Neck

The anatomical description of the fascial layers of the neck has suffered a number of different
descriptions. For practical reasons we will consider two distinct fascial layers in the neck, the
superficial cervical fascia and the deep cervical fascia. The superficial cervical fascia corresponds to
the subcutaneous tissue. The deep cervical fascia is the key element for functional and selective
neck dissection.
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The superficial cervical fascia extends from the zygoma down to the clavicle, enveloping the
platysma muscle and the muscles of facial expression. There is a potential space between the
superficial fascia and the deep fascia that allows free movement of the skin and superficial fascia
on deeper structures. This plane, located underneath the platysma muscle, is the cleavage plane
that should be followed to properly elevate the cutaneous flaps in functional and selective neck
dissection as well as other surgical procedures in the neck.

The deep cervical fascia surrounds the neck, enveloping its different structures. For teaching
purposes, two different layers are considered within the deep cervical fascia: a superficial and a deep
or prevertebral layer. The carotid sheath, which is an important structure from the surgical
standpoint, is located between the two layers of the deep cervical fascia.

The superficial layer of the deep cervical fascia, also known as investing or anterior fascia,
completely envelops the neck with the exception of the skin, platysma muscle, and superficial
fascia (Fig. 2-1). It is attached to the occipital protuberance, mastoid process, capsule of the parotid
gland, angle of the jaw, and body of the mandible to the symphysis, where it proceeds around the
opposite side in a similar manner. It then goes posteriorly across the spinal process of the cervical
vertebrae and the ligamentum nuchae. Anteriorly, it passes from the mandible to the hyoid bone
and from here down to the sternum. Inferiorly, it attaches to the sternum, upper edge of the
clavicle, acromion, and spine of the scapula. At the inferior border, in the midline, the superficial
layer splits in two different layers just superior to the manubrium of the sternum. The space
between these two layers is known as the suprasternal space of Burns. From posterior to anterior, the
superficial layer splits to enclose the trapezius, the portion of the omohyoid muscle that crosses the
posterior triangle of the neck, and the sternocleidomastoid muscle. In a similar way it envelops the
strap muscles, before ending in the midline. The superficial veins of the neck lie on or within this
superficial layer of the deep cervical fascia.

The deep or prevertebral layer, like the superficial layer, attaches posteriorly at the spinous process
of the cervical vertebrae and ligamentum nuchae (Fig. 2-2). At its upper limit, it goes to the skull
base at the jugular foramen and carotid canal, then passes across the basilar process to the opposite
side. This fascial layer covers the muscles of the back that enter into the neck immediately deep to
the trapezius muscle (splenius and levator scapula). At this level there is a potential space between
both layers. At the upper limit of the posterior triangle, this space is almost virtual. The spinal
accessory nerve crosses the posterior triangle at this level, along with some lymph nodes. At the
lower end, both fascial layers further separate, the deep layer covering the scalene muscles,
whereas the superficial layer remains attached to the trapezius muscle and the clavicle. The phrenic
nerve runs inferiorly on the anterior aspect of the scalene group, covered by this fascial layer. As it
proceeds medially, the deep layer attaches to the anterior tubercles of the transverse process of the
cervical vertebrae. From here it crosses the midline where it attaches to the transverse process of
the cervical vertebrae of the opposite side, passing posterior to the esophagus and anterior to the
spine. It is this prevertebral part that gives its name to this fascial layer.

The carotid sheath or vascular sheath lies between the superficial and the prevertebral layers of the
deep cervical fascia (Fig. 2-3). It may be regarded as a cylinder-like structure made of fascial
laminae connecting the superficial and deep layers. This vascular sheath runs from the base of the
skull to the root of the neck. It has independent compartments for the internal jugular vein, the
carotid artery, the vagus nerve, and the ansa cervicalis. It attaches to the prevertebral layer at the
level of the anterior scalene muscle. The cervical portion of the sympathetic trunk runs posterior to
the carotid sheath.

Fascial compartmentalization allows the removal of cervical lymphatic tissue by separating and
removing the fascial walls of these ‘‘containers’’ along with their contents from the underlying
vascular, glandular, neural, and muscular structures.
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Figure 2-1 Horizontal cross section of the neck
at the level of the sixth cervical vertebra showing
the superficial layer of the deep cervical fascia.

Figure 2-2 Horizontal cross section of the neck
at the level of the sixth cervical vertebra showing
the prevertebral layer of the deep cervical fascia.

Figure 2-3 Horizontal cross section of the neck
at the level of the sixth cervical vertebra showing
the carotid sheath.
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Lymph Node Distribution: Lymphatic Chains

The lymphatic system of the neck consists of a network of lymph nodes intimately connected by
lymphatic channels. For teaching purposes, two major lymphatic networks may be considered in
the neck, a superficial and a deep web.

Superficial Lymphatics

The superficial lymphatics of the head and neck drain the skin into the superficial lymph nodes
located around the neck and along the external and anterior jugular veins. Superficial lymphatics
include the submental, submandibular and facial, external jugular, anterior jugular, occipital,
mastoid, and parotid groups (Fig. 2-4).

The submental nodes, usually two or three in number, lie in a midline triangular space bounded
by the anterior bellies of the digastric muscles and the hyoid bone. They drain the skin of the chin,
the skin and mucous membrane of the central portion of the lower lip and jaw, the floor of the
mouth, and the tip of the tongue. These nodes drain into the submandibular chain or directly into
the deep cervical chains.

The submandibular nodes are located along the inferior border of the horizontal ramus of the
mandible. They usually lie over the submandibular gland although intracapsular nodes are also
possible. The submandibular chain, along with some inconstant small facial nodes, drain the skin
and mucous membrane of the nose, medial portion of the eyelid, cheek, upper lip, lateral part of
the lower lip, gums, and anterior third of the lateral border of the tongue. These nodes drain into
the transverse cervical and deep cervical chains.

The external jugular nodes are located between the lower parotid nodes and the midportion of the
sternocleidomastoid muscle, along the external jugular vein. They drain the lower part of the ear
and the parotid gland into the superior deep cervical chain.

The anterior jugular nodes are located on the anteroinferior portion of the neck, parallel to the
anterior jugular vein. They drain the infrahyoid area toward the inferior deep jugular chain.

The occipital nodes drain the skin of the occipital region and part of the superficial and deep
lymphatics of the nape.

The mastoid nodes are located over the mastoid process and drain the ear, external auditory canal,
and skin of the temporal region.

The parotid group includes both superficial and deep nodes. The superficial nodes are located
over the external surface of the parotid gland, whereas the deep nodes are intraglandular and
accompany the intraparotid course of the retromandibular and external jugular. The parotid nodes
drain the skin of the temporal and frontal area, eyelid, auricle, middle ear, parotid, and the mucous
surface of the nasal cavity.

Deep Lymphatics

The deep lymphatics drain the mucous membranes of the upper aerodigestive tract, along with
organs such as the thyroid and larynx, into the deep cervical lymph node chains. These include the
internal jugular, spinal accessory, transverse cervical, retropharyngeal, and deep anterior lymphatic
chains (Fig. 2-5).

The internal jugular chain is formed by a variable number of lymph nodes — between 30 and
60 — located along the internal jugular vein. The most posterior and smaller nodes are located over
the splenius, levator scapulae, and scalene muscles, whereas the anterior nodes are in close relation
with the anterior wall of the internal jugular vein. The posterior nodes drain the skin of the back of
the head and receive efferent vessels from the occipital and mastoid nodes, as well as cutaneous
and muscular tributaries from the neck. The anterior nodes drain the superficial and deep
structures of the anterior part of the head and neck, both directly and indirectly.
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Figure 2-4 Superficial lymphatics of the
neck. sme, submental; sma,
submandibular; f, facial; ej, external
jugular; aj, anterior jugular; o, occipital;
m, mastoid; p, parotid.

Figure 2-5 Deep lymphatics of the neck. IJ,
internal jugular chain; SA, spinal accessory
chain; TC, transverse cervical chain; dn,
Delphian node.
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At the intersection between the digastric muscle and the internal jugular vein there is a constant
prominent node, known as the jugulodigastric or Küttner’s node. It drains the base of the tongue and
the palatine tonsil. Another prominent node, the juguloomohyoid or Poirier’s node, is located farther
down at the crossing of the omohyoid muscle with the internal jugular vein. It receives lymph flow
coming from the tongue and submental region. The nodes of the lower part of the internal jugular
chain are less constant and participate also in the drainage of noncervical adjacent structures.

For practical purposes, the internal jugular chain may be divided into an upper and a lower
part, with the dividing line located at the crossing of the omohyoid muscle with the carotid sheath.

The spinal accessory chain follows the spinal accessory nerve in the upper part of the posterior
triangle and merges with the transverse cervical chain beneath the trapezius muscle. It receives
lymph from the occipital and mastoid areas.

The transverse cervical chain runs along the transverse cervical vessels. It receives efferent vessels
from the spinal accessory chain and from the lateral part of the neck.

The retropharyngeal nodes are located at the lateral portion of the parapharyngeal space. They
drain the nasal cavity, soft palate, paranasal sinuses, middle ear, nasopharynx, and oropharynx.

The deep anterior chain includes the prelaryngeal (Delphian) node, the pretracheal, and the
paratracheal nodes. They drain the subglottis, the trachea, and the thyroid gland. This chain is
connected with the internal jugular chain.

Major Lymph Ducts

Both, the superficial and the deep lymphatic system initially drain in the nearest lymph nodes and
then proceed to more central nodes. At the base of the right side of the neck, the jugular trunk
(which collects all the lymph from one side of the head and neck), the transverse cervical trunk,
and the subclavian trunk frequently join to form the right lymphatic duct. This large collector
courses along the medial border of the scalene muscle and empties into the venous system at the
junction of the right internal jugular vein and the right subclavian vein.

The left thoracic duct begins in the abdomen, passes through the thoracic region, and emerges in
the root of the left side of the neck between the common carotid and subclavian arteries. It then
arches above the subclavian artery and in front of the vertebral artery and thyrocervical trunk, to
pass behind the carotid sheath between the internal jugular vein and the anterior scalene muscle.
The thoracic duct empties laterally into the venous system at the junction of the left subclavian and
internal jugular veins.

Lymph Node Distribution: Nodal Groups

For practical reasons, the neck may be artificially divided into different lymph node regions. This
does not mean that there is a true anatomical or physiological separation within the lymphatic
system of the neck. Not only is there no physical separation within the lymphatic system of the
neck, but a widespread interconnection exists between the different nodal chains, as already
described. Thus, the regional lymph node classification should be regarded only as a schematic
representation of the lymphatic system of the neck, and not as an anatomical transcription of the
reality. As often happens in medicine, nature is much more complex than we would like it to be.

The most popular terminology for subdividing the lymph node groups was proposed in 1991 by
the Committee for Head and Neck Surgery and Oncology of the American Academy of
Otolaryngology — Head and Neck Surgery. This committee worked to define the anatomical
boundaries of lymph node groups to offer fundamental principles for a classification of neck
dissection procedures. The neck is divided into six different levels (Figs. 2-6A, 2-6B).

� Level I: Submental and submandibular nodes. This group includes the lymph nodes located within
the submental triangle, bounded by the anterior belly of the digastric muscle and the hyoid
bone. The submandibular group includes the lymph nodes located within the boundaries of
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Figure 2-6 Regional division of the lymphatic system of the neck according to the classification of the
American Academy of Otolaryngology — Head and Neck Surgery. (A) Lateral view. (B) Anterior view.
Level I, submental and submandibular region; Level II, upper jugular region; Level III, middle jugular
region; Level IV, lower jugular region; Level V, posterior triangle; Level VI, anterior compartment.
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the anterior and posterior bellies of the digastric muscle, the stylohyoid muscle, and the body
of the mandible. The submandibular gland, which is located within this cervical space, should
be removed when this nodal group is included in the resection.

� Level II: Upper jugular nodes. This group contains the lymph nodes located around the upper
third of the internal jugular vein and the spinal accessory nerve. It goes from the level of the
skull base superiorly to the level of the inferior border of the hyoid bone and carotid bifurcation
inferiorly. The posterior boundary is the posterior border of the sternocleidomastoid muscle,
and the anterior boundary is the lateral border of the sternohyoid and stylohyoid muscles.

� Level III: Middle jugular nodes. This group includes the lymph nodes located around the middle
third of the internal jugular vein. The boundaries of this space are the inferior border of the
hyoid bone and the carotid bifurcation superiorly, the inferior border of the cricoid cartilage
and the junction of the omohyoid muscle with the internal jugular vein inferiorly, the posterior
border of the sternocleidomastoid muscle posteriorly, and the lateral border of the sternohyoid
muscle anteriorly.

� Level IV: Lower jugular nodes. This nodal group contains the lymphatic structures located
around the lower third of the internal jugular vein. Its boundaries are the inferior border of the
cricoid cartilage and the omohyoid muscle superiorly, the clavicle inferiorly, the posterior
border of the sternocleidomastoid muscle posteriorly, and the lateral border of the sternohyoid
muscle anteriorly.

� Level V: Posterior triangle. This group includes the lymph nodes located along the transverse
cervical artery and lower half of the spinal accessory nerve as well as the supraclavicular
lymph nodes. The boundaries are the anterior border of the trapezius muscle posteriorly, the
posterior border of the sternocleidomastoid muscle anteriorly, the clavicle inferiorly, and the
convergence of the sternocleidomastoid and trapezius muscles superiorly.

� Level VI: Anterior compartment. This level contains the pre- and paratracheal nodes, precricoid
(Delphian) node, perithyroidal nodes, and the lymph nodes along the recurrent laryngeal
nerves. The boundaries are the hyoid bone superiorly, the suprasternal notch inferiorly, and the
carotid arteries laterally.

� Level VII. Some authors consider this an additional area. It includes the upper mediastinal
lymph nodes located below the suprasternal notch.

One of the main theoretical advantages of the nodal group classification is that every group of
nodes may be related to different head and neck structures in order to assess the potential risk for
metastasis for every primary location. However, the predictable lymph flow pattern that occurs
under normal conditions may be modified by factors related to the tumor itself, the anatomical
characteristics of the patient, and the influence of external factors such as previous treatment. Thus,
reducing the field of dissection should be carefully planned according to the personal experience of
the surgeon and the clinical features of the patient. Table 2-1 shows the relationship between the
location of the primary tumor and the nodal groups at greatest risk for harboring metastases.

Division of Nodal Groups by Subzones

A new modification of the nodal group classification has been recently proposed. This update of
the original classification includes a subzone separation for some of the original levels and uses
anatomical structures depicted radiologically to define boundaries between various neck levels to
accurately designate image-depicted nodes (Figs. 2-7A, 2-7B).

Level I is subdivided into

� IA: submental lymph nodes

� IB: submandibular lymph nodes
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Figure 2-7 Division of nodal groups by subzones. (A) Lateral view. (B) Anterior view. IA , submental
nodes; IB, submandibular nodes; IIA , upper jugular nodes anterior to the eleventh nerve; IIB, upper
jugular nodes posterior to the eleventh nerve; VA, lymph nodes in the posterior triangle located above
the level of the inferior border of the cricoid cartilage; VB, lymph nodes in the posterior triangle located
below the level of the inferior border of the cricoid cartilage.
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Level II is subdivided into

� Level IIA: lymph nodes located anterior to the vertical plane defined by the spinal accessory
nerve

� Level IIB: lymph nodes located posterior to the vertical plane defined by the spinal accessory
nerve

Level V is subdivided into

� Level VA: lymph nodes located above the horizontal plane defined by the inferior border of the
cricoid cartilage. This subzone includes part of the lymph nodes of the spinal accessory chain.

� Level VB: lymph nodes located below the horizontal plane defined by the inferior border of the
cricoid cartilage. This subzone includes the lymph nodes of the transverse cervical chain.

With this modification, each side of the neck actually has nine different lymphatic regions. Their
combination with the various T and N stages results in a huge number of different possibilities,
which seem impractical, at least, for teaching purposes.

A Final Comment on the Nodal Group Classification

The main use of the nodal group classification is to support the worthiness of selective neck
dissections. However, the artificial nature of the division creates some inconsistencies that must be
kept in mind to avoid falling into a ‘‘nodal group fundamentalism,’’ which often happens
nowadays. In our opinion, the following are the main weak points of the artificial division of
the neck into nodal regions.

1. There is a notorious lack of anatomical landmarks to identify most boundaries of the proposed
regions. This makes it very difficult to compare results, even if we all use the same
classification. This situation has been aggravated by the recent introduction of subzones
whose boundaries are especially difficult to delineate at surgery and for pathological analysis.
The well-defined theoretical, anatomical, and radiological boundaries of some of the various
levels and subzones are distorted at surgery by the operative maneuvers. It is not unusual to
decide to stop the dissection at a given point to find later that more tissue than desired has
been removed because too much traction has been used during the dissection. On the other
hand, even in the ideal situation, one person’s upper level IV lymph node may easily be

TABLE 2-1. Nodal Groups at Greatest Risk of Developing Metastases According to the Location of the Primary Tumor

Nodal Region Location of the Primary Tumor

Area I:
Submental nodes Floor of mouth, anterior oral tongue, anterior mandibular alveolar ridge, lower lip
Submandibular nodes Oral cavity, anterior nasal cavity, soft tissue structures of the midface, subman-

dibular gland
Area II: Upper jugular nodes Oral cavity, nasal cavity, nasopharynx, oropharynx, hypopharynx, larynx,

parotid gland
Area III: Middle jugular nodes Oral cavity, nasopharynx, oropharynx, hypopharynx, larynx
Area IV: Lower jugular nodes Hypopharynx, larynx, cervical esophagus
Area V: Posterior triangle Nasopharynx, oropharynx
Area VI: Anterior compartment Thyroid gland, larynx (glottic and subglottic), apex

of the piriform sinus, cervical esophagus
Area VII: Upper mediastinal group Thyroid, larynx (glottic and subglottic), lung
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another ’s lower level III node. This is even more probable with the subzone division of the
new classification.

2. Under normal conditions the lymph flow follows a rather predictable course that is used as an
argument to support the oncological safety of selective dissections. However, head and neck
cancer patients do not fully satisfy the criteria of ‘‘normal conditions,’’ thus making selective
neck dissections a controversial issue. Some operations have stood the test of time and can be
considered positively safe from an oncological standpoint. Others still need documented proof
of efficacy. Meanwhile, the use of selective operations should be cautiously recommended.
Experience is the key factor to successful selective neck dissection.

3. Finally, the ultimate rationale for selective operations should not be sought on the nodal region
subdivision, but on the functional concept. If selective neck dissections are useful — and for
some of them this is a fact — it is because the functional concept is a reality. We can remove the
lymphatic tissue from the neck without the need to remove adjacent cervical structures. The
exact limits of this removal for every single head and neck tumor have not been determined
with certainty and require further studies and well-designed investigations.

ANATOMICAL BASIS FOR FUNCTIONAL AND SELECTIVE NECK
DISSECTION

Topographic Anatomy

The topographic description of the neck intends to serve as a guide in which the external and
readily accessible superficial features of the neck provide essential landmarks for deep structures.
This is a critical element in the examination and description of clinical findings.

From a topographic standpoint, the sternocleidomastoid muscle and the carotid sheath divide
each side of the neck into two different spaces. Although pyramidal in shape, these spaces are
known as the anterior and posterior triangles of the neck (Fig. 2-8). The posterolateral space has a
cranial apex at the level of the mastoid and a base at the level of the clavicle. It does not have a
definite anatomical boundary, because it merges into the axilla through the cervicoaxillary canal.
The apex of the medial space is located at the bottom of the neck and its base lies at the level of the
submandibular gland and tail of the parotid gland. These spaces contain the lymph nodes that
drain most cervical structures.

Anterior Triangle

The anterior triangle is bounded by the anterior midline of the neck, the anterior border of the
sternocleidomastoid muscle, and the inferior border of the mandible. The jugular notch constitutes
the apex, and the base is formed by the inferior border of the mandible. The posterior belly of the
digastric muscle and the superior belly of the omohyoid further divide this space into several
smaller triangles (i.e., submental, submandibular, carotid, and muscular) (Fig. 2-9).

The submental triangle is an unpaired space bounded on each side by the anterior belly of the
digastric muscle, posteriorly by the body of the hyoid bone, and anteriorly by the inferior border of
the mandible. The floor of the submental triangle is formed by the mylohyoid muscles, which meet
in a median fibrous raphe. This space is occupied by fat and lymph nodes.

The submandibular triangle is limited on each side by the inferior border of the mandible and the
anterior and posterior bellies of the digastric muscle. The muscular floor of the submandibular
triangle is formed, from anterior to posterior, by the mylohyoid, hyoglossus, and middle
constrictor of the pharynx. The mylohyoid muscle further divides it into supramylohyoid and
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Figure 2-8 Main topographic division of
the neck. A, anterior triangle; P, posterior
triangle.

Figure 2-9 Topographic distribution of
the anterior triangle of the neck. sme,
submental triangle; sma, submandibular
triangle; c, carotid triangle; m, muscular
triangle.
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inframylohyoid spaces. The supramylohyoid space contains the sublingual gland. The subman-
dibular gland and a variable number of lymph nodes are contained within the inframylohyoid
space. The lingual nerve, the hypoglossal nerve, part of the facial artery and vein, and the
submental artery pass through this triangle.

The carotid triangle (also known as the superior carotid triangle) is bounded superiorly by the
posterior belly of the digastric muscle, inferiorly by the superior belly of the omohyoid muscle, and
posteriorly by the anterior border of the sternocleidomastoid muscle. The carotid triangle provides
an important surgical approach to the carotid system. The common carotid artery divides into the
internal and external branches at the level of the superior border of the thyroid cartilage. Many
important structures, such as the common carotid artery, internal jugular vein, vagus nerve, and
sympathetic trunk, lie within the limits of this space. The inferior part of the carotid triangle
contains the common carotid artery medially, the internal jugular vein laterally, the vagus nerve
posteriorly, and the ansa cervicalis. Many deep cervical lymph nodes lie along the internal jugular
vein, and between the vein and the common carotid artery, within the carotid sheath.

The muscular triangle (or inferior carotid triangle) is bounded by the superior belly of the
omohyoid muscle, the anterior border of the sternocleidomastoid muscle, and the midline of the
neck. It contains the strap muscles, the thyroid and parathyroid glands, the trachea, and the
esophagus.

Posterior Triangle

The posterior cervical triangle is bounded anteriorly by the posterior border of the sternocleidomas-
toid muscle, posteriorly by the anterior border of the trapezius, and inferiorly by the middle third
of the clavicle. Its floor is formed, from superior to inferior, by the splenius capitis, levator scapulae,
and medial and posterior scalene muscles. The inferior belly of the omohyoid muscle crosses the
space dividing it into two smaller triangles (Fig. 2-10), the occipital triangle above and the
omoclavicular or subclavian triangle below. The occipital triangle contains the spinal accessory
nerve and part of the cervical and brachial plexuses. The occipital artery crosses the upper part of
this triangle. The omoclavicular triangle corresponds to the supraclavicular fossa.

Surgical Anatomy

This section describes, in an orderly fashion, the anatomical structures found by the surgeon in the
course of functional and selective neck dissection.

The Skin

The vascular supply of the skin of the neck is provided by descending branches of the facial,
submental, and occipital arteries and by ascending branches of the transverse cervical and
suprascapular arteries.

The surgeon must take into consideration the blood supply of the skin when planning the
incision. Access to the primary tumor and incisions for lymph node dissection should be designed
to avoid skin complications. Every effort should be made to design a skin incision that crosses the
carotid artery only once on each side, with the crossing point located as far as possible from the
carotid artery bifurcation. Whenever possible, incision trifurcations should be avoided.

Platysma Muscle

The platysma is a wide, thin sheet of muscle located in the anterolateral aspect of the neck,
immediately below the skin and over the superficial layer of the deep fascia (Fig. 2-11). It runs
obliquely from the skin and fascia of the pectoralis and deltoid muscle to the lower border of the
mandible and skin of the lower face. The platysma muscle is innervated by the cervical branch of
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the facial nerve; thus, preservation of this nerve should be attempted to prevent the skin from
falling away in slack folds.

Raising the skin flap between the platysma muscle and the superficial layer of the deep cervical
fascia, on which it rests, allows the identification of the following anatomical structures: external
and anterior jugular vein, great auricular nerve, and marginal branch of the facial nerve.

External Jugular Vein

The external jugular vein begins near the angle of the mandible, within the parotid gland, by the
union of the posterior division of the retromandibular vein (posterior facial vein) with the posterior
auricular vein (Fig. 2-12). It then runs obliquely across the sternocleidomastoid muscle, in the
superficial layer of the cervical fascia, accompanied by the great auricular nerve in its upper half.
The vein pierces the deep fascial layer at the posterior border of the muscle, about 5 cm above the
clavicle. It usually terminates in the subclavian vein, but it may also end in the internal jugular
vein. It may be double or have a bifid termination. Sometimes the external jugular vein is very
small and may even be absent. In these cases the anterior jugular vein, the internal jugular vein,
or both, are usually enlarged. Tributaries and communicating branches to the external jugular
vein include the posterior auricular, occipital, posterior external jugular, transverse cervical,
suprascapular, and anterior jugular veins.

Anterior Jugular Vein

The anterior jugular vein begins below the chin and communicates with the submental, mental,
inferior labial, and hyoid veins (Fig. 2-13). It descends near the midline, within the superficial
fascia. Just above the clavicle it turns laterally, piercing the superficial layer, where it passes deep to

Figure 2-10 Topographic distribution of
the posterior triangle of the neck. oc,
occipital triangle; om, omoclavicular
triangle.
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the sternocleidomastoid muscle and opens into the external jugular vein just before its junction
with the subclavian vein. As it turns laterally, the anterior jugular vein sends a branch across the
midline to join the anterior jugular vein of the opposite side, forming the jugular venous arch.

Strap Muscles

The strap muscles, also known as infrahyoid muscles, lie beneath the superficial layer of the
cervical fascia (Fig. 2-14). Their function is primarily related to the stability of the hyoid bone and

Figure 2-11 Platysma muscle.

Figure 2-12 External jugular vein. rm,
retromandibular or posterior facial vein; pa,
posterior auricular vein; f, facial vein; EJ,
external jugular vein.
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Figure 2-13 Superficial venous system of
the neck. AJ, anterior jugular vein; ej,
external jugular vein; va, jugular venous
arch; kv, communicating vein (Kocher’s
vein).

Figure 2-14 Strap muscles. sh, sternohyoid
muscle; oh, omohyoid muscle; st, sternothyroid
muscle; th, thyrohyoid muscle.
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larynx during swallowing and speaking. They are innervated by cervical nerve fibers that join the
hypoglossal nerve to reach the muscles by means of the ansa cervicalis.

The sternohyoid muscle is the most superficial and medial of the strap muscles. It originates in the
body of the hyoid bone and attaches inferiorly to the manubrium of the sternum and medial end of
the clavicle.

The omohyoid muscle extends between the hyoid bone and the superior margin of the scapula,
near the transverse ligament of the scapula. It has two bellies united by an intermediate tendon
located beneath the sternocleidomastoid muscle. This tendon is held in place by a strong portion of
the pretracheal layer of the cervical fascia, which binds it to the posterior surface of the clavicle. The
inferior belly of the omohyoid muscle is partly covered by the trapezius and crosses the scalene
muscles, brachial plexus, internal jugular vein, carotid artery, sternothyroid, and thyrohyoid
muscles. The superior belly of the omohyoid ascends posterolateral to the sternohyoid muscle,
running parallel to it in the last part.

The sternothyroid muscle takes its origin from the dorsal surface of the manubrium and inserts by
short tendinous fibers into the oblique line on the lamina of the thyroid cartilage. It lies superficial
to the brachiocephalic vein, the trachea, and the thyroid gland.

The thyrohyoid muscle continues the sternothyroid muscle superiorly. It is largely covered by the
omohyoid and sternohyoid muscles. It takes its origin from the oblique line on the lamina of the
thyroid cartilage and inserts into the inferior margin of the lateral third of the body of the hyoid
bone.

Cervical Plexus: Superficial Branches

The cervical plexus is a neural network formed by the communications between the ventral rami of
the superior four cervical nerves, which form loops with one another. It has both deep and
superficial branches.

The superficial cutaneous branches of the cervical plexus emerge around the midportion of the
posterior border of the sternocleidomastoid muscle (Erb’s point) to supply the skin of the neck and
scalp between the auricle and the external occipital protuberance (Fig. 2-15). These superficial
branches diverge into ascending, descending, and transverse ramifications.

Figure 2-15 Superficial branches of the
cervical plexus. lo, lesser occipital nerve; ga,
great auricular nerve; tc, transverse cervical
nerve; sc, supraclavicular nerve; ac, Superior
root of the ansa cervicalis (descendens
hypoglossi); , Erb’s point.
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The ascending branches include the lesser occipital nerve (C1, C3) and the great auricular nerve
(C2, C3). The lesser occipital nerve ascends along the posterior margin of the sternocleidomastoid
muscle to the mastoid process. It divides into auricular, mastoid, and occipital terminal branches,
to provide sensory innervation to these areas. The great auricular nerve crosses at a point superficial
to the sternocleidomastoid muscle and passes toward the angle of the mandible, dividing into
mastoid, auricular, and facial terminal branches.

The transverse cervical nerve (C2, C3) passes transversely across the sternocleidomastoid muscle
and divides into superior and inferior terminal twigs for the skin of the neck.

The supraclavicular nerve (C3, C4) constitutes the main descending branch of the cervical plexus.
It arises as a single trunk and divides into medial, intermediate, and lateral branches, supplying the
skin over the anterior aspect of the chest and shoulder. The medial and lateral supraclavicular
nerves also supply the sternoclavicular and acromioclavicular joints, respectively.

The ansa cervicalis is part of the cervical plexus. It is formed by the union of the descendens
hypoglossi, also known as superior ramus of the cervical loop, and the inferior ramus of the
cervical loop. The superior ramus of the cervical loop is formed by the union of the ventral rami of
the first and second cervical nerves. This nerve travels for some time in the sheath of the
hypoglossal nerve. This is the reason why it was called the descendens hypoglossi, but none
of the fibers are derived from the hypoglossal nucleus. It arises as the hypoglossal nerve
crosses the internal carotid artery and runs inferiorly to join the inferior ramus of the cervical
loop. The inferior ramus comes from the loop of the ventral rami of the second and third cranial
nerves. The superior and inferior rami interlace to form the ansa cervicalis. The ansa cervicalis may be
found between the sternocleidomastoid muscle and the common carotid artery, superficial to the
internal jugular vein.

Marginal Mandibular Branch of the Facial Nerve

This thin branch of the facial nerve provides motion to the lower lip and chin. A precise knowledge
of its location is fundamental during functional and selective neck dissection because it runs
parallel to the superior border of the surgical field. The nerve courses deep to the superficial layer
of the cervical fascia, but superficial to the adventitia of the anterior facial vein (Fig. 2-16). This is an
important key to help preservation of the nerve at surgery.

Figure 2-16 Anatomic relations of
the marginal mandibular branch of
the facial nerve. mn, marginal nerve;
fv, anterior facial vein; fa, facial
artery; SG, submandibular gland.
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Sternocleidomastoid Muscle

The sternocleidomastoid muscle is a broad straplike muscle that remains covered by the superficial
layer of the deep fascia. The sternocleidomastoid muscle is a key reference in neck surgery. It runs
superolaterally from the sternum and clavicle to the lateral surface of the mastoid process (Fig.
2-17), covering the great vessels of the neck and the deep branches of the cervical plexus. The
superior end attaches to the lateral surface of the mastoid process, the temporal bone, and the
lateral half of the superior nuchal line of the occipital bone. The inferior end has two different
heads. The sternal head attaches to the anterior surface of the manubrium of the sternum, lateral to
the jugular notch. The clavicular head attaches to the superior surface of the medial third of the
clavicle. The sternocleidomastoid muscle is innervated by the spinal accessory nerve and branches
of the second and third cervical nerves.

The posterior border of the sternocleidomastoid muscle, the anterior border of the trapezius
muscle, and the clavicle define a triangular area known as the posterior triangle of the neck. The
need to include this area in the resection is one of the main subjects of controversy in functional
and selective neck dissection.

Posterior Triangle of the Neck

The posterior triangle of the neck is bounded by the sternocleidomastoid muscle, the anterior
border of the trapezius, and the middle third of the clavicle (Fig. 2-18).

The deep muscular floor of the posterior triangle is formed (superior to inferior) by the splenius
capitis, the levator scapulae muscle, and the scalene muscles, covered by the prevertebral part of
the deep cervical fascia.

The splenius capitis muscle forms the upper portion of the floor of the posterior triangle. It has its
origin in the inferior half of the ligamentum nuchae and spinous processes of the upper six thoracic
vertebrae and goes to the lateral aspect of the mastoid and lateral third of the superior nuchal line.
It is innervated by dorsal rami of the inferior cervical nerves.

Figure 2-17 Sternocleidomastoid muscle.
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The levator scapulae muscle arises from the posterior tubercles of the transverse processes of C1
and C4, and goes to the superior part of the medial border of the scapula. It runs medial and
inferior to the splenius capitis. Between both muscles there is a ‘‘step’’ that may be identified
during the dissection of the posterior triangle of the neck. The levator scapulae muscle is
innervated by the dorsal scapular (C5) and cervical spinal (C3 and C4) nerves.

The scalene muscles constitute a triangular block that extends between the first two ribs and the
transverse processes of the cervical vertebrae (Fig. 2-19). The scalene group is formed by three
different muscles: the anterior, medial, and posterior scalene muscles.

The anterior scalene muscle arises from the anterior tubercles of the transverse processes of the
fourth, fifth, and sixth cervical vertebrae and inserts into the scalene tubercle on the upper surface
of the body of the first rib.

The medial scalene muscle arises from the lateral edge of the costotransverse lamellae of the lower
five cervical vertebrae and, like the anterior scalene, goes to the upper surface of the first rib behind
the subclavian groove. The lower insertion usually extends to the second rib. It is innervated by the
ventral rami of the forth, fifth, sixth, seventh, and eighth cervical nerves and lies posterior to the
ventral roots of the brachial plexus and the third part of the subclavian artery.

The posterior scalene muscle is the smallest and most deeply situated of the three scalene muscles.
It arises by short tendons from the posterior tubercles of the transverse processes of the fifth and
sixth cervical vertebrae but may have its origin as high as the fourth vertebra or as low as the
seventh. It is inserted by a short tendon into the lateral surface of the second rib or, occasionally,
into the third rib.

The spinal accessory nerve, the internal jugular vein, and the occipital artery are the most
important anatomical landmarks in the upper part of the posterior triangle. The deep branches of
the cervical plexus run over the muscular floor of the posterior triangle, deep to the internal jugular
vein and sternocleidomastoid muscle.

Figure 2-18 Contents and boundaries of
the posterior triangle of the neck. sc,
splenius capitis muscle; ls, levator scapulae
muscle; sm, scalene muscles; sa, spinal
accessory nerve; cp, deep branches of the
cervical plexus; BP, brachial plexus; pn,
phrenic nerve; TC, transverse cervical
artery; , Erb’s point.
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Spinal Accessory Nerve

The eleventh cranial nerve is called the spinal accessory nerve because of if its dual origin, for it has
a cranial root and a spinal root. It is exclusively motor.

The spinal or inferior root emerges from the lateral aspect of the spinal cord dorsal to the
denticulate ligament. As the fibers emerge, they unite to form an ascending strand, which enters
the posterior cranial fossa through the foramen magnum. The strand turns laterally and unites
with the cranial part to exit the cranial cavity through the jugular foramen. The fibers in the cranial
or superior root unite, and pass laterally in the posterior cranial fossa to form a part of the nerve
that pierces the dura mater and enters the jugular foramen.

The superior branch, which contains the fibers of the cranial root, joins the vagus nerve, and the
fibers are distributed with the branches of that nerve. The inferior branch, which contains the fibers
of the spinal root, runs dorsally and distally covered by the posterior belly of the digastric muscle
and the sternocleidomastoid muscle. It crosses to the lateral side of the internal jugular vein and
then anterior or posterior to the occipital artery. The nerve has been found to cross anterior to the
jugular vein in approximately two thirds of the cases. The point where the nerve crosses the jugular
vein can be identified by locating the transverse process of the atlas. After crossing the internal
jugular vein, the accessory nerve descends obliquely downward and backward to the upper part of
the sternocleidomastoid muscle. It gives off a branch into the deep surface of this muscle and
passes downward and backward, either deep to the sternocleidomastoid or through it, to course
across the posterior triangle. The nerve leaves the sternocleidomastoid muscle above Erb’s point,
where the superficial branches of the cervical plexus turn around the posterior border of the muscle
(Fig. 2-18). In the posterior triangle the nerve runs a superficial course reaching the anterior border
of the trapezius 2 cm above the clavicle.

Figure 2-19 Anterior view of the deep
muscles of the neck. as, anterior scalene
muscle; ms, middle scalene muscle; ps,
posterior scalene muscle; lca, longus capitis
muscle; lco, longus colli muscle.
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Phrenic Nerve

The phrenic nerve is an important muscular — deep — branch of the cervical plexus (Fig. 2-20) and
constitutes the sole motor nerve supply to the diaphragm. It arises mainly from the ventral primary
rami of C4, but it has some fibers from C3 and C5. The nerve curves around the lateral border of
the anterior scalene muscle and descends obliquely across the anterior surface of the muscle (Fig. 2-
18), deep to the transverse cervical and supraclavicular arteries. At the root of the neck the phrenic
nerve passes off the anterior border of the anterior scalene muscle and descends anterior to the first
part of the subclavian artery and the pleura immediately below that artery.

Brachial Plexus

The brachial plexus is formed by the ventral primary rami of C5 to T1 and provides neural supply
to the upper limb.

In the posterior triangle of the neck, the brachial plexus runs anterior to the medial scalene and
first digitation of the anterior serratus muscles (Fig. 2-18). It is covered by the skin and superficial
fascia, the platysma, the supraclavicular nerves, the fibrofatty tissue of the supraclavicular fossa,
and the deep cervical fascia. The nerve branches of the brachial plexus are crossed by the lower
part of the external jugular vein, the nerve to the subclavius muscle, the transverse cervical vein,
the suprascapular vein, the posterior belly of the omohyoid muscle, and the transverse cervical
artery. At the root of the neck, the brachial plexus lies posterior to the clavicle, whereas the
subclavius muscle and the suprascapular artery cross anterior to the plexus.

Figure 2-20 Schematic representation of the
deep branches of the left cervical plexus. HN,
hypoglossal nerve; acs, superior root of the ansa
cervicalis; aci, inferior root of the ansa cervicalis;
pn, phrenic nerve; SA, spinal accessory nerve.
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Submandibular Triangle

The submandibular triangle is located at the upper boundary of the surgical field, with the
submandibular gland almost entirely filling its space. The floor of this triangle is formed by the
suprahyoid muscles. The hypoglossal and lingual nerves, as well as the lingual vessels, traverse the
submandibular triangle and must be identified at surgery.

Muscles Mylohyoid muscle (Fig. 2-21): This thin triangular muscle originates from the mylohyoid
ridge of the mandible and inserts into a median raphe extending from the middle of the anterior
surface of the hyoid bone to the posterior aspect of the inferior margin of the mandible. It is
covered partially by the submandibular gland, anterior belly of the digastric muscle, and super-
ficial layer of the deep cervical fascia. The submental artery crosses the muscle. It is innervated by
the mylohyoid nerve, a branch of the inferior alveolar nerve. The mylohyoid muscle elevates the
hyoid bone, the floor of the mouth, and the tongue during swallowing and speaking.

Geniohyoid muscle: This short and narrow muscle is located superior to the mylohyoid. It has its
origin at the mental spine of the mandible and inserts into the anterior surface of the body of the
hyoid bone, where it contacts with the contralateral muscle. It is innervated by the first cervical nerve
and pulls the hyoid anterosuperiorly, shortening the floor of the mouth and widening the pharynx.

Stylohyoid muscle (Fig. 2-21): This muscle takes its origin from the styloid process of the temporal
bone and divides into two slips, which pass on either side of the digastric tendon to attach to the
body of the hyoid. It is innervated by a branch of the facial nerve leaving the main trunk as it
emerges from the stylomastoid foramen. The stylohyoid muscle elevates and retracts the hyoid
bone, elongating the floor of the mouth.

Digastric muscle (Fig. 2-21): This muscle has two bellies united by an intermediate tendon, which
is connected to the body and greater horn of the hyoid bone by a strong loop of fibrous connective
tissue. The posterior belly arises by a tendinous process from the mastoid notch of the temporal
bone. The fiber bundles form a ribbonlike belly that converges on the intermediate tendon a short
distance above the hyoid bone. The posterior belly lies medial to the mastoid and sternocleido-
mastoid muscle, and lateral to the internal jugular vein, internal carotid artery, and the last three

Figure 2-21 Muscles of the submandibular triangle. mh, mylohyoid muscle; sh,
stylohyoid muscle; ad, anterior belly of the digastric muscle; pd, posterior belly of
the digastric muscle.
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cranial nerves. It is innervated by a branch of the facial nerve given off at the stylomastoid
foramen. The intermediate tendon lies deep to the inferior lobe of the submandibular gland and
superficial to the hyoglossus and mylohyoid muscles. The anterior belly arises by a short tendinous
process from the digastric fossa at the mandible. The fibers converge on both surfaces of the
flattened anterior end of the intermediate tendon. The anterior belly lies on the mylohyoid muscles
and is covered by the superficial fascia and the platysma muscle. It is innervated by a branch of the
mandibular nerve.

Nerves The hypoglossal nerve crosses the submandibular triangle to provide motor innervation for
all the muscles of the tongue except the palatoglossus. After leaving the cranial cavity through the
hypoglossal canal, the trunk of the nerve emerges between the internal carotid artery and the
internal jugular vein, medial to the vagus nerve (Fig. 2-22). Before reaching the muscles of the
tongue, the nerve is usually crossed by one or more lingual veins that may be a source of
troublesome bleeding at surgery. On its way to the tongue, the hypoglossal nerve disappears
between the genioglossus and mylohyoid muscles.

The lingual nerve is the smallest terminal branch of the posterior division of the V3. It provides
general sensory fibers to the anterior two thirds of the tongue, the floor of the mouth, and the
gingiva of the mandibular teeth. At first it descends on the medial side of the lateral pterygoid
muscle, to pass between the medial pterygoid muscle and the ramus of the mandible toward the
posterior part of the mylohyoid line. At this point it is situated a short distance posterior to the last
molar tooth and is covered by the mucous membrane of the oral cavity. After leaving the medial
pterygoid muscle, it crosses the lateral superior constrictor muscle of the pharynx and turns toward
the tip of the tongue, crossing the lateral surface of the styloglossus, hyoglossus, and genioglossus
muscles. As it crosses the hyoglossus muscle, it first lies superior to, then to the lateral side of, and
finally inferior to the duct of the submandibular gland (Fig. 2-23). As it ascends on the genioglossus
muscle it lies on the medial side of the duct.

Figure 2-22 Anatomic relations of the hypoglossal nerve in the
submandibular triangle. hn, hypoglossal nerve; vn, vagus nerve;
IJ, internal jugular vein; fv, facial vein; lv, lingual vein.
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As the nerve lies on the medial side of the lateral pterygoid muscle, it is joined at an acute angle
by the chorda tympani nerve. Between the ramus of the mandible and the medial pterygoid
muscle, the lingual nerve gives off two small branches to the palatine tonsil and to the adjacent
mucous membrane of the mouth. Superior to the submandibular duct the nerve gives off branches
to the submandibular ganglion and a branch to the sublingual gland.

Vessels The lingual artery is the second branch of the external carotid artery, arising at the level of
the greater horn of the hyoid bone, below or covered by the posterior belly of the digastric muscle
and the angle of the mandible. From here it runs forward or curves upward, giving off branches to
the base of the tongue. It enters the tongue above the hyoid bone, deep to the hyoglossus muscle
and hypoglossal nerve. At the tip of the tongue the terminal part of the lingual artery, called the
deep lingual artery, forms an anastomotic loop with the contralateral artery. The sublingual artery
arises from the lingual artery at the anterior border of the hyoglossus muscle. It runs anterosuper-
iorly to supply the sublingual gland and the adjacent muscles.

The lingual vein begins near the tip of the tongue, where it accompanies the deep lingual artery.
It first lies beneath the mucous membrane covering the lower surface of the tongue. Then, it
courses with the lingual artery deep to the hyoglossus muscle. In the vicinity of the posterior
border of this muscle it receives the dorsal lingual veins coming from the dorsum of the tongue,
pharyngeal wall, and palatine tonsils. At the posterior border of the hyoglossus muscle the lingual
vein is joined by the accompanying veins of the hypoglossal nerve.

Submandibular Gland

The submandibular gland has a superficial part and a small deep lobe. The superficial portion is
variable in size and may be palpated at the floor of the mouth by applying pressure from the
outside. The deep lobe is located internal to the mylohyoid muscle.

Figure 2-23 Anatomic relations of the lingual nerve in the
submandibular triangle. ln, lingual nerve; SG, submandibular gland; wd,
Wharton s duct.
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The superficial layer of the cervical fascia surrounds the gland, serving as a capsule. This capsule
is crossed by the facial vein and the mandibular branch of the facial nerve (Fig. 2-16). Several
lymph nodes draining the anterior facial region lie upon or are embedded in this capsule (Fig.
2-24). The lateral surface of the gland is in contact with the submandibular fovea of the medial
surface of the mandible and with the caudal part of the medial pterygoid muscle. The dorsal part
of the gland is deeply grooved by the facial artery, and it is separated from the parotid gland by the
stylomandibular ligament. The deep lobe is in contact anteriorly with the superficial surface of the
mylohyoid muscle and, posterior to this, with the hyoglossus, stylohyoid, and posterior belly of the
digastric muscle. The mylohyoid nerve and artery as well as the submental artery lie between the
gland and the mylohyoid muscle. The hypoglossal nerve, the lingual vein, and the first part of the
lingual artery are closely related to the submandibular gland.

The deep portion of the gland is a tonguelike extension that passes around the posterior border
of the mylohyoid muscle and extends anteriorly along with the submandibular duct. This
glandular prolongation is located internal to the mylohyoid muscle and related medially with
the hyoglossus and genioglossus muscles. At first, the deep process lies just caudal to the lingual
nerve and submandibular ganglion, and it often extends as far as the sublingual gland.

Inferior and posterior to the submandibular region, the superficial layer of the deep cervical
fascia fuses with the fascia of the posterior belly of the digastric and stylohyoid muscles and
attaches to the hyoid bone. As it bridges the submandibular triangle and passes to the mandible, it
splits into two laminae to enclose the submandibular gland, forming its sheath. These laminae
attach to the mandible at the margins of the submandibular fovea. Posteriorly, the submandibular
space is adjacent to that of the parotid gland, the fascial thickening between them being the
stylomandibular ligament. Lymph nodes can be found on and around the gland. Their involve-
ment by metastatic cancer depends on the location of the primary tumor. As a general rule, the
submandibular triangle should be included in the dissection when the primary lesion is located on
the anterior portion of the tongue, the floor of the mouth, the lower lip, the tonsil, and the lower
anterior portion of the gingiva.

Figure 2-24 Lymph nodes in the submandibular triangle. fv, facial
vein; fa, facial artery; SG, submandibular gland; �, lymph nodes.
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Carotid Sheath

The structures surrounded by the carotid sheath constitute important anatomical landmarks for
functional and selective neck dissection. Precise knowledge of the anatomy of the internal jugular
vein, carotid artery and its branches, and vagus nerve is crucial for a successful surgery. The
sympathetic trunk, which is closely related to the carotid sheath, may also appear in the surgical
field.

Internal Jugular Vein The internal jugular vein is usually the largest vein in the neck and drains
the brain and the superficial parts of the face and neck (Fig. 2-25). It begins at the jugular fossa as
the continuation of the sigmoid sinus. The internal jugular vein on the right side of the neck is
usually larger because of the greater volume of blood entering from the superior sagittal sinus
through the sigmoid sinus.

At first, the internal jugular vein lies in front of the rectus capitis muscle and posterolateral to the
internal carotid artery, from which it is separated by the carotid plexus of the sympathetic trunk as
well as by the hypoglossal, glossopharyngeal, and vagus nerves. As it descends, it passes gradually
to the lateral side of the internal carotid artery and retains this relation as far as the superior border of
the thyroid cartilage. Then, it runs to its termination along the lateral side of the common carotid
artery, in the same sheath as the artery and vagus nerve, but separated from these structures by a
distinct septum. On its way to the base of the neck, the vein gradually overlaps the artery anteriorly.

At the upper part, the internal jugular vein receives the inferior petrosal sinus and a meningeal
vein. At the level of the angle of the mandible it receives some veins from the pharyngeal plexus as
well as a communicating branch from the external jugular vein. The facial vein enters the internal
jugular vein at the level of the carotid bifurcation. Further inferiorly, the lingual, sternocleidomas-
toid, and superior thyroid veins join the main trunk of the internal jugular vein. Sometimes these
veins enter the internal jugular vein through a common trunk, the thyrolinguofacial trunk, that
crosses over the hypoglossal nerve. Along the lateral surface of the thyroid gland the internal
jugular vein is joined by the middle thyroid vein.

Figure 2-25 Internal jugular vein.
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The upper portion of the internal jugular vein is covered by the digastric muscle. At the lower
part of the neck, the vein is crossed by the omohyoid muscle. The internal jugular vein courses
inferiorly through the neck along with the carotid artery, toward the inferior border of the
sternoclavicular articulation, where it joins the subclavian vein to form the brachiocephalic
trunk (Fig. 2-26).

A large number of lymph nodes lie along the internal jugular vein, in the interstices of the fascial
laminae of the carotid sheath (Fig. 2-5). Thus, careful dissection of this structure is one of the
characteristic surgical steps of functional and selective neck dissection. Longitudinal incision of the
carotid sheath allows the removal of the lymph nodes located along the vascular axis of the neck as
well as preservation of the important neurovascular structures surrounded by this fascial sheath.

Carotid Artery The right common carotid artery arises at the bifurcation of the brachiocephalic
trunk, whereas the left common carotid artery comes from the aortic arch. The common carotid
artery has no branches until its termination, keeping the same diameter throughout its full course
(Fig. 2-27). The cranial portion of the common carotid artery has a dilatation, known as the carotid
sinus, which is characterized by more elastic walls and a special innervation through the carotid
sinus branch of the glossopharyngeal nerve. The carotid sinus collaborates in the regulation of
blood pressure. The common carotid artery lies medial and posterior to the internal jugular vein at
the level of the sternoclavicular joint, running more anterior and lateral as it ascends. The vagus
nerve is located between the internal jugular vein and the common carotid artery. The common
carotid artery ascends in the vascular sheath up to the level of the superior cornu of the thyroid
cartilage, where it divides into internal and external branches. After its division, the internal and
external carotid arteries ascend in the neck, diverging from each other in the form of a V and
running in an anterior posterior direction.

The internal carotid artery is the continuation of the common carotid artery. It has no branches in
the neck, and ascends medial and posterior to the internal jugular vein toward the skull base (Fig.
2-27). At its origin it runs lateral and posterior to the external carotid artery, lying on the longus
capitis muscle. As it ascends, it passes internal and posterior to the external branch. The internal
carotid artery enters the middle cranial fossa through the carotid canal in the petrous portion of the
temporal bone.

Figure 2-26 Detail of the lower portion of
the internal jugular vein on the right side of
the neck. IJ, internal jugular vein; S,
subclavian vein; BT, brachiocephalic trunk;
as, anterior scalene muscle; ms, middle
scalene muscle; bp, brachial plexus.
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The external carotid artery arises from the carotid sinus at the level of the fourth cervical vertebra.
It runs vertical from the superior cornu of the thyroid cartilage to the anterior border of the tragus,
anterior and medial to the internal carotid artery. It is crossed by the hypoglossal nerve and passes
deep to the posterior border of the digastric and stylohyoid muscles. It is separated from the
internal carotid artery by the stylopharyngeus and styloglossus muscles, styloid process, glosso-
pharyngeal nerve, and pharyngeal branches of the vagus nerve. The superior laryngeal nerve lies

Figure 2-27 Right carotid artery. CC,
common carotid artery; IC, internal carotid
artery; EC, external carotid artery; bt,
brachiocephalic trunk; sa, subclavian artery;
as, anterior scalene muscle; ms, middle
scalene muscle.

Figure 2-28 Branches of the right external
carotid artery. st, superficial temporal
artery; ma, maxillary artery; sth, superior
thyroid artery; ap, ascending pharyngeal
artery; l, lingual artery; o, occipital artery; f,
facial artery; pa, posterior auricular artery.
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medial to the artery in the carotid triangle. On its final portion the external carotid artery ascends
posterior to the angle of the mandible and deep to the parotid gland, diverging laterally to become
more superficial. It then perforates the parotid gland and accompanies the retromandibular vein
through the gland toward the neck of the mandible, where it terminates by dividing into the
superficial temporal and maxillary arteries (Fig. 2-28). Most of the branches of the external carotid
artery arise in the carotid triangle. The branches of the external carotid artery are the superior
thyroid, ascending pharyngeal, lingual, occipital, facial, and posterior auricular arteries.

The superior thyroid artery arises from the anterior border of the external carotid artery, just
inferior to the great cornu of the hyoid bone. The artery arches anteriorly and then descends
obliquely toward the superior pole of the thyroid gland, deep to the strap muscles. The main
branches of the superior thyroid artery are the infrahyoid, sternocleidomastoid, superior laryngeal,
cricothyroid, and glandular arteries. The infrahyoid artery runs inferior to the hyoid bone lying on
the thyrohyoid membrane. The sternocleidomastoid artery runs posteriorly to enter the deep surface
of the muscle. The superior laryngeal artery arises from the arching part of the superior thyroid
artery. It passes forward toward the posterior border of the thyrohyoid muscle, along with the
superior laryngeal vein and the internal branch of the superior laryngeal nerve. The neurovascular
bundle pierces the thyrohyoid membrane and supplies the laryngeal muscles, the inferior
pharyngeal constrictor muscle, and the endolaryngeal mucosa. The cricothyroid artery runs
medially, supplying the cricothyroid muscle and membrane. It crosses the midline creating an
intralaryngeal anastomotic arch with the branches from the opposite side. The glandular arteries are
the direct continuation of the superior thyroid artery and constitute the final and largest branches
of the superior thyroid artery. They divide at the superior pole of the thyroid gland into anterior
and posterior branches.

The ascending pharyngeal artery is usually the second branch of the external carotid artery. It is a
long, small vessel that arises from the posterior wall of the artery and runs on the pharynx, deep to
the internal carotid artery, sending branches to the pharynx, prevertebral muscles, middle ear, and
meninges.

The lingual artery arises from the anterior wall of the external carotid artery at the level of the
greater cornu of the hyoid bone, between the superior thyroid and facial arteries. In its first portion
it lies on the middle constrictor muscle, covered only by the superficial layer of the deep cervical
fascia and the platysma muscle. It then arches upward, passing deep to the hypoglossal nerve,
stylohyoid muscle, and posterior belly of the digastric muscle, to disappear into the depth of the
hyoglossus muscle.

The facial artery arises from the anterior border of the external carotid artery, just above the
lingual artery and sometimes from a common trunk. In the neck, the facial artery lies on the middle
and superior constrictor muscles, deep to the stylohyoid and posterior belly of the digastric
muscles. It enters the submandibular triangle and, close to the angle of the mandible, it arches
laterally across the stylohyoid and posterior belly of the digastric muscles. It then descends toward
the inferior border of the mandible, lying in a groove between the submandibular gland medially
and the medial pterigoid muscle laterally. Turning around the inferior border of the mandible, the
artery grooves the bone, pierces the superficial cervical fascia, and enters the face at the anterior
edge of the masseter muscle.

The occipital artery arises from the posterior surface of the external carotid artery, near the level of
the facial artery. It passes posteriorly along the inferior border of the posterior belly of the digastric
muscle, ending in the posterior part of the scalp.

The posterior auricular artery is the third branch arising from the posterior wall of the external
carotid artery, usually at the superior margin of the posterior belly of the digastric and stylohyoid
muscles. It may arise as a common trunk with the occipital artery or as an independent branch. It
arches laterally across the stylohyoid muscle, turns posterior, and enters the interval between the
posterior margin of the external auditory canal and the mastoid process, where it divides into two
terminal branches.
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Vagus Nerve The tenth cranial nerve receives its name from the Latin word vagus, which means
‘‘wandering.’’ This nerve has the most extensive distribution of all cranial nerves. The vagus nerve
leaves the skull through the jugular foramen along with the internal jugular vein and cranial
nerves IX and XI. It enters the neck anterior and lateral to the superior cervical ganglion and runs
posterior within the carotid sheath, between the internal carotid artery and the internal jugular
vein (Fig. 2-29). On the lower part of the right side of the neck, the vagus nerve enters the

Figure 2-29 Anatomic relations of the vagus nerve. vn,
vagus nerve; CA, carotid artery; IJ, internal jugular vein; s,
superior root of the ansa cervicalis; i, inferior root of the
ansa cervicalis.

Figure 2-30 Anatomic relations of the cervical
sympathetic trunk. st, sympathetic trunk; CA, carotid
artery; IJ, internal jugular vein.
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mediastinum after crossing the origin of the subclavian artery, posterior to the brachiocephalic
trunk and the sternoclavicular joint. The right recurrent laryngeal nerve leaves the main trunk of
the vagus nerve to loop around the subclavian artery. On the left side of the neck, the vagus nerve
descends between the common carotid and subclavian arteries, anterior to the thoracic duct. In the
upper part of the superior mediastinum the vagus nerve is crossed by the phrenic nerve. In the
lower part of the same region it crosses anterior to the root of the subclavian artery and the arch of
the aorta. Below the arch of the aorta it passes dorsal to the left main bronchus and divides into
branches. The left recurrent nerve loops around the arch of the aorta. Both right and left recurrent
nerves pass superiorly to ascend in the tracheoesophageal groove toward the posteromedial aspect
of the thyroid gland before entering the larynx.

Sympathetic Trunk The sympathetic trunk runs from the skull base to the subclavian artery
lying anterolateral to the vertebral column, posterior to the great vessels, and anterior to the longus
colli and longus capitis muscles (Fig. 2-30). It does not receive white rami communicans in the
neck, but contains three cervical sympathetic ganglia (superior, medial, and inferior). These ganglia
receive their preganglionic fibers from the superior thoracic spinal nerves through white rami
communicans, whose fibers leave the spinal cord in the ventral roots of the thoracic spinal nerves.
From the sympathetic trunk the fibers pass to cervical structures as postganglionic fibers in cervical
spinal nerves, or leave as direct visceral branches.

The superior cervical ganglion is the largest of the three cervical sympathetic ganglia. It is located
at the level of the atlas and axis, between the internal jugular vein and the internal carotid artery. It
constitutes a good anatomical landmark to identify the sympathetic trunk in the neck. The carotid
sheath lies anterior to the ganglion, and the longus colli muscle is located posterior to it.
Postganglionic fibers pass along with the internal carotid artery and enter the cranial cavity. It
also sends branches to the external carotid artery and into the four superior cranial nerves.

The middle cervical ganglion lies at the level of the cricoid cartilage and the transverse process of
C6, anterior to the bend of the inferior thyroid artery. This ganglion may be double or missing
entirely. Its postganglionic fibers pass to the thyroid gland and heart.

The inferior cervical ganglion lies at the level of the first rib, posterior to the vertebral artery or to
the first part of the subclavian artery. It usually fuses with the first thoracic ganglion to form the
stellate ganglion or cervicothoracic ganglion. Fibers from this ganglion pass into the vertebral
plexus and to the heart.

Interruption of the sympathetic trunk in the neck causes Horner’s syndrome (miosis, ptosis,
enophthalmos, and anhidrosis of the ipsilateral eye).
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CHAPTER3

Conceptual Approach to
Functional and Selective

Neck Dissection

T
o sum up the essentials of the previous chapters, we may look at the issue of ‘‘less than
radical’’ neck dissection under two different standpoints. The American evolution, which is
based on the idea of preserving important neck structures that may not be involved by the

tumor (e.g., internal jugular vein, spinal accessory nerve, and sternocleidomastoid muscle); and the
Latin approach to the problem, which is based on the fascial concept developed by Osvaldo
Suárez.

PRESERVING STRUCTURES

The American approach gave rise to the so-called modified radical neck dissections. After some
years of debate, the oncological safety of these ‘‘less than radical’’ operations has been widely
accepted. A step forward in this evolution resulted in the appearance of ‘‘selective’’ neck
dissections in which some nodal regions are preserved according to the location of the primary
tumor. This new approach to neck dissection carried a need for a comprehensive classification
inclusive of all types of modifications to the radical operation. Because the potential number of
modifications is rather large, the resulting classification is complex and difficult to handle on a
daily basis.

Selective Neck Dissections: Types and Indications

The anatomical studies of Rouviere demonstrated that the lymphatic drainage from normal head
and neck mucosal sites is relatively predictable. Later clinical studies concluded that oral cavity
cancers mostly metastasized to the jugular digastric and midjugular nodes. Cancers of the anterior
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tongue, floor of the mouth, and buccal mucosa metastasize first to the nodes in the submandibular
triangle. Some metastases may skip the submandibular and upper deep jugular nodes and go
directly to the midjugular nodes on either side of the neck. The Lindberg study, and a subsequent
study by Skolnik, observed that oral cavity and oropharynx tumors rarely metastasize to posterior
or lower deep jugular nodes in the absence of metastases in the upper jugular and submaxillary
nodal groups. Shah’s 1990 retrospective review of radical neck dissection specimens from patients
with oral, laryngeal, and pharyngeal cancers concluded that oral cavity cancers metastasize most
often to levels I, II, and III, whereas oropharynx cancers most often go to levels II, III, and IV. When
cancerous nodes were found in other levels, they were usually positive in the areas of highest risk
too. Bocca and others have observed that supraglottic cancers rarely metastasize to the submental
and submandibular nodal groups. Nasopharyngeal and some oropharyngeal tumors can metas-
tasize to the nodes in the posterior triangle of the neck. Finally, subglottic lesions and thyroid
malignancies frequently involve the lymph nodes in the anterior central compartment of the neck.

Based on these findings, several selective neck dissections have been proposed.

Supraomohyoid Selective Neck Dissection

This procedure is used for oral cavity cancers. The submental, submandibular, upper, and
midjugular groups of nodes are the usual sites of metastases from the oral cancers. Supraomohyoid
neck dissection removes levels I, II, III, and at times (oral tongue cancer) level IV. Excluded is level
V. Bilateral dissection is recommended for midline tumors (floor of the mouth, ventral surface of
the tongue). In patients with significant (N2) nodal metastases in the ipsilateral neck, bilateral
dissection or contralateral neck radiation is crucial. It is suggested that if there are metastases in
level II, level IV, and V should be dissected. This recommendation suggests that an operation close
to a complete functional neck dissection is appropriate for patients with oral cavity cancers with
palpable metastases, and something less is acceptable for elective dissection. This approach to
cancer codifies and structures of what experienced surgeons have always done: make intraopera-
tive decisions based on operative findings. Martin objected to the selective approach because it
lacked a statistical basis. That objection remains valid today.

Lateral Selective Neck Dissection

The lateral dissection removes nodal groups II, III, and IV, leaving levels I and V undissected. The
lateral operation is recommended for oropharyngeal, hypopharyngeal, and laryngeal cancers and
should be done bilaterally if there are proven metastases to one side of the neck.

Posterolateral Neck Dissection

This operation removes the nodes of levels II, III, IV, and V, the suboccipital, and the postauricular
nodal groups. It is recommended for metastases from skin malignancies of the posterior scalp,
posterior neck, and some parotid salivary gland cancers that have metastasized posteriorly. The
dissection differs from the dissections favored for aerodigestive system metastases. It removes the
lymph nodes and lymphatics containing fibrofatty tissue of the posterior neck, the subdermal fat,
and fascia between the primary site and nodal compartments where there are no distinct fascial
compartments.

Anterior Neck Dissection

This dissection removes only area VI, which includes the paratracheal nodes, perithyroid, and
precricoid (Delphian) groups. The procedure is favored for thyroid cancer, cervical trachea,
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subglottic laryngeal cancer (subglottic or transglottic), cervical esophagus, and hypopharynx
cancer. The procedure is usually bilateral for cervical esophageal and large hypopharyngeal
cancer. It can be combined with a lateral dissection and occasionally needs to be extended to the
upper mediastinum. This selective dissection clarifies the management of an area of potential
metastases that has been largely neglected. Nevertheless, there is a dearth of statistical data to
make rational decisions about when, how much, whether both sides, when to extend, and so forth.
The anterior dissection seems reasonable because of the definition of its scope.

There are situations where none of these selective operations will fit a clinical scenario. This
requires another category called the extended neck dissection. The extended neck dissection is a
defined selective dissection plus something more. The removal of a nonlymphatic structure, such
as the internal jugular vein or the sternomastoid muscle. Other extensions that include, in a
descriptive bloc, the upper mediastinum, the axilla, or the retropharyngeal space, are examples of
the extended neck dissection.

DISSECTING THROUGH FASCIAL SPACES

The Latin approach is based on the anatomical compartmentalization of the neck. The fascial
system creates spaces and barriers separating the lymphatic tissue from the remaining neck
structures. The lymphatic system of the neck is contained within a fascial envelope, which, under
normal conditions, may be removed without taking out other neck structures such as the internal
jugular vein, sternocleidomastoid muscle, or spinal accessory nerve. The surgical technique that
made this possible was initially referred to as functional neck dissection because it allowed a more
functional approach to the neck in head and neck cancer patients. However, as previously
emphasized, the most important but less well known fact about functional neck dissection is
that it represents a surgical concept with no implications regarding the extent of the surgery.
Osvaldo Suárez never performed functional neck dissection as the comprehensive type of neck
dissection that some have made of it. In fact, the operation he used for cancer of the larynx did not
include the submandibular and submental lymph nodes (area I) in the resection, something that
now will be considered a selective neck dissection.

The question that arises at this point is, if functional neck dissection was initially designed as a
new approach to the neck regardless of the extent of the surgery, why did we make of it just
another type of ‘‘modified’’ radical neck dissection? To understand the reasons for this misinter-
pretation we must take ourselves to the moment when both trends — American and Latin —
merged.

The increasing number of reports from European surgeons in the English literature describing
the good results obtained with functional neck dissection drew the attention of American surgeons
to this procedure. However, the merging of ideas resembled more a collision than a mixture, and
the final result was another modification to radical neck dissection. The operation was accepted as
an oncologically safe procedure, but the idea was not understood. The battle of functional neck
dissection had been won, but the war of the types of neck dissection, the war of the different ways
to approach the neck, was lost.

FUNCTIONAL AS A CONCEPT

We are aware that the two approaches herein specified — American and Latin — may look similar
to many observers. However, there is a great conceptual difference between them. In the first case
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the surgical technique is modified to preserve some neck structures, whereas in the second, a
different approach is used to treat the neck with disease confined to the lymphatic system.

This difference may appear terminological and irrelevant when it comes to comparing ‘‘func-
tional’’ versus ‘‘modified radical.’’ It may be said that, although the rationale is different, the end
result is the same: the lymphatic system is removed from the neck, preserving the remaining neck
structures. However, the situation becomes more complex when selective neck dissections appear
in the surgical scenario.

Selective neck dissections are simple modifications of standard operations, whether they be
functional or radical (we will see later that they are more closely related to functional than to
radical neck dissection). Selective neck dissections are just technical variations designed to fit the
operation to the patient on a more individualized basis. Thus, their potential number is as high as
the number of possible modifications to the original procedure. On the contrary, functional neck
dissection as described here is a concept, allowing a different approach to the neck.

The key factor for the misunderstanding of functional neck dissection was the mixture between
concepts and techniques that took place in the literature. This situation was favored by a linguistic
factor that played an important role in all this confusion.

The functional concept reached the American surgeons through the experience of third parties
because Osvaldo Suárez never published his ideas in English. Moreover, the few Spanish papers he
published did not emphasize the importance of his approach — as often happens with important
contributions, the author is the person least aware of the impact of the innovation. The result of this
indirect transmission of information was the partial distortion of the implicit message: functional is
a concept, not just another modification.

The functional concept implies dissecting along fascial planes, regardless of the nodal regions
that may be preserved or included in the resection. Functional means using fascial compartmen-
talization to remove the lymphatic tissue of the neck.

The final conclusion for this reasoning is that functional neck dissection should not be identified
with a comprehensive type of nonradical neck dissection, but with a conceptual approach to the
neck. Whether the surgeon decides to stop above or below the omohyoid muscle in oral cavity
tumors, remove or preserve the lymph nodes in the posterior triangle of the neck (lower part of
area V) in hypopharyngeal cancer, or resect or spare the submental lymph nodes in laryngeal
cancer patients constitutes only minor considerations in regard to the basic principle. Now let us
address the relations between the basic functional principle and selective neck operations.

FUNCTIONAL AND SELECTIVE NECK DISSECTIONS: SO CLOSE
AND YET SO FAR

From the information given thus far, it is obvious that the functional concept and the selective
operations are more similar than they appear to be in some classifications. They are both indicated
for N0 patients, they both preserve neck structures not involved by the tumor, and they both may
be performed simultaneously on both sides of the neck. In fact, functional and selective neck
dissections are so similar to each other that they could be regarded as the same thing with different
names. It is most important here to understand that the functional concept holds the clue for the
oncological safety of all selective neck dissections.

If functional neck dissection is a concept, selective operations are the materialization of this
concept. Thus, the functional concept includes in its definition all types of selective neck dissections
because they all share the same rationale and indications of the functional approach. The
differences between the various selective operations are only technical considerations emerging
from a common, standard complete functional neck dissection.
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One of the advantages of this conceptual approach to nonradical neck dissection is that it
provides the rationale for the oncological safety of selective neck dissections. On the other hand, a
conceptual approach like this reduces the relative importance of selective neck dissections, which
are now regarded not as different operations, but as technical variations of the original procedure.

REASONS FOR THE ONCOLOGICAL SAFETY OF SELECTIVE NECK
DISSECTIONS

Fascial compartmentalization of the neck provides the oncological safety for selective neck
dissections by the inclusion of lymph nodes and ducts in a system of fascial spaces and barriers.
It is possible to remove the lymphatic system without removing other neck structures as long as
the tumor cells remain within the lymph node capsule.

The decision of whether to remove the whole lymphatic system of the neck or just a part of it
will depend on several factors, including the location of the primary tumor, the N stage, and the
experience and preferences of the surgeon.

The distribution of cervical lymph node metastases from head and neck tumors has been a
matter of study and debate over the last decades. Nowadays we have a fairly consistent
description of the most frequent metastatic areas for most primary sites in the head and neck.
This situation allows the surgeon to preserve some nodal groups according to the location of the
primary tumor without a significant risk of undertreatment. This is especially true in pathological
N0 patients in whom the lymph flow should not have been disturbed by metastatic disease.
However, in pNþ necks the situation may be different. Two problems must be considered in
patients with metastatic disease in the lymphatic system of the neck.

1. The theoretical predictability of the lymph node metastatic pattern may have been modified
by changes produced by the tumor cells contained within the lymphatic system. This may
result in positive nodes outside the ‘‘normal’’ route. These nodes will be missed by a selective
operation that otherwise could have been safe.

2. The presence of metastasis in the usual nodal areas significantly increases the chances for
positive nodes in other less frequent regions for the primary site. In the preoperative clinically
Nþ neck with small palpable nodes this is the strongest argument against selective neck
dissections. In these patients a complete functional neck dissection must be performed to
include all the lymphatic system of the neck. The problem is different in the clinically N0 neck
treated with selective neck dissection in which occult metastases are diagnosed after the
operation. In these cases, selective neck dissection may be regarded as a staging rather than a
therapeutic operation, and postoperative radiotherapy may be needed.

This is one of the strongest arguments against the extreme use of selective operations because
the surgeon never knows before surgery which patients will show positive nodes at pathology
after the operation. From the patient perspective, assuming the risk for a smaller operation is only
justified on the basis of improved oncological results and decreased morbidity. The first criterion,
oncological safety, has as yet only been demonstrated for a small number of selective operations.
On the other hand, decreased morbidity is at least questionable when it comes to comparing the
results of complete functional neck dissection with those of the most frequently recommended
selective procedures. It is not preservation of lymphatic regions but of nonlymphatic structures
that is related to surgical morbidity and sequelae in neck dissection.

The previous considerations support the important role that personal experience of the surgeon
ultimately plays in selecting the type of dissection that should be used for different primary head
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and neck tumors. And personal experience is acquired only after years of practice with standard
procedures and sound apprehension of fundamental concepts.

In conclusion, whereas the oncological safety of some selective neck dissections has already been
proved, the feasibility of others still lacks scientific demonstration and should be documented by
means of well-designed trials. While we wait for the confirmation of the oncological safety of these
procedures, it is our policy to teach basic concepts rather than technical modifications in the hope
that time and experience will allow well-trained surgeons to adequately adjust their operations to
the best interest of their patients.

THE ROLE OF SELECTIVE NECK DISSECTIONS IN THE FUNCTIONAL
APPROACH

In the functional approach selective neck dissections are just technical modifications of the
complete operation, which includes all nodal regions in the resection. We do not question the
usefulness of these operations. In fact, a large number of our nonradical operations are selective
neck dissections. However, we do not share the need to establish a comprehensive classification
that includes all possible types of modifications and technical variations. The number of
combinations and permutations of six nodal regions and more than 10 primary sites, plus two
preoperative N stages, is immense. Such classification is impractical for teaching purposes.

Some authors support the need to create extensive classifications as a tool to obtain proper
information about the usefulness of different types of selective neck dissection. However, the
validity of such reasoning is questionable. The ill-defined boundaries that delineate the separation
of nodal regions at surgery stand as an important drawback for standardizing purposes. Although
clearly marked in theory, the anatomical landmarks that separate the nodal groups are difficult to
identify during the operation. The artificial lines that divide the neck into nodal regions are not
easily visible and the anatomical landmarks that may be used to help the surgeon can be largely
displaced during the operative maneuvers. This gives little consistency to the reports of selective
neck dissections coming from different institutions, and even from different surgeons within the
same institution. What somebody refers to as anterolateral neck dissection may be completely
different in extension, number of removed lymph nodes, and true anatomical boundaries, in
contrast to theoretical limits, to the anterolateral dissection performed by other surgeons. Extend-
ing this situation to all types of selective neck dissections gives an idea of the actual inconsistency
of the current classification from a practical standpoint.

Neck Dissection Classifications: Didactic versus Clinical Intention

For teaching purposes we prefer to use a more pragmatic approach that includes only two different
types of neck dissection which represent the two main concepts: functional and radical (Table 3-1).
After the young surgeons have learned the basics for these two approaches, they will decide
whether to enlarge their practice with technical modifications to the standard procedures, based on
their personal experience. An additional group of modified procedures is included in our
classification for special situations. We accept the criticism of those who consider this to be a
very simplistic approach to neck dissection classification. Those supporting more detailed
classifications consider our approach to be inadequate for comparison purposes between different
surgeons and institutions. However, in our opinion, exhaustive classifications do not allow useful
comparisons as a consequence of the multiple subjective variables that take part in every operation,
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especially when the surgical limits are diffuse and difficult to identify. In contrast to simpler
systems, exhaustive systems are more difficult to learn and use in everyday life.

On the other hand, for clinical purposes we frequently use selective neck dissections, but only
those that have been proved safe in our hands over the years (e.g., preserving level I in cancer of
the larynx). However, we consider them simple modifications of the standard procedures and do
not pay special attention to nomenclature and other terminological issues. Each one of these
operations is selected on a personal basis according to factors relating to the primary tumor, the
patient, and the treatment team. This selection process results in a polymorphous variety of
procedures designed to fit the operation to the patient on a personal basis.

It must be emphasized that we never push the limits too far concerning the preservation of
nodal regions. There are two reasons for this: (1) the wish to avoid ‘‘staging’’ operations when
therapeutic procedures are easily achievable and (2) the belief that the time and morbidity added
with more extensive operations are not significant from the patient’s perspective. With this
approach we try to increase the effectiveness of our surgery and limit the need for postoperative
radiotherapy in early N stages, reducing the cost and morbidity of the treatment.

INDICATIONS AND LIMITATIONS OF THE FUNCTIONAL
APPROACH

To be safe, functional neck surgery requires all metastatic disease to be confined within the
lymphatic tissue. Thus, this approach is ideal for N0 patients with a high risk of occult metastasis.
An additional advantage of functional neck dissection is that it may be performed simultaneously
on both sides of the neck without increasing morbidity. In all midline head and neck lesions with
high risk of cervical metastasis (floor of the mouth, base of the tongue, supraglottic larynx),
functional neck dissection is the best surgical option for N0 patients.

In patients with small palpable nodes functional neck dissection is still a valid option as long as
some principles are carefully observed. The nodes should not be greater than 2.5 to 3.0 cm in

TABLE 3-1. Conceptual Classification of Neck Dissection Used for Teaching Purposes

Functional Neck Dissection Neck dissection following the anatomical fascial planes defined by fascial compartmentaliza-
tion of the neck.

The extension of the dissection will depend on the location of the primary tumor and the experience
of the surgeon. Surgical details should be reported at the end of the operation.

Radical Neck Dissection Neck dissection according to the guidelines described by Crile in 1906 and popularized later
by Martin.

The extension of the dissection will depend on the location of the primary tumor and the experience
of the surgeon. Surgical details should be reported at the end of the operation.

Modified Neck Dissections
Modified Functional ND Fascial neck dissection, including the resection of one or more nonlymphatic structures

usually preserved in conventional functional neck dissection (internal jugular vein,
sternocleidomastoid muscle, spinal accessory nerve).*

Modified Radical ND Neck dissection performed according to the surgical principles of the Crile operation, with
preservation of one or more nonlymphatic structures usually removed in radical neck
dissection (internal jugular vein, sternocleidomastoid muscle, spinal accessory nerve).*

* The surgical report must detail the modified structure(s).
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greatest diameter. This is justified by the need to have all metastatic disease confined within the
lymph node capsule. Although extracapsular spread is possible in lymph nodes of all sizes, it is
well known that extracapsular spread increases with increasing lymph node size. Gross extra-
capsular extension results in lymph node fixation to contiguous structures. Therefore, lymph node
mobility must be carefully assessed before surgery. This is even more important than the absolute
size in centimeters because small nodes may be fixed, thus preventing a functional approach in
these cases. In no instance should functional neck dissection be attempted in patients with fixed
nodes. If at surgery there is any doubt about the feasibility of the functional operation, the
suspicious structure must be removed with the specimen. Cancer cells cannot be pursued with a
scalpel, and surgical demonstrations of ‘‘technical expertise’’ are unacceptable in cancer patients
and must be reserved for the dissection room.

The number of palpable nodes is not a contraindication for functional neck dissection as long as
all nodes fulfill the previously mentioned criteria. The same can be said with respect to the location
of the primary tumor. Functional neck dissection is as safe for supraglottic tumor as it is for
piriform sinus cancer, as long as the indications are carefully followed in both situations. The fact
that patients with cancer of the hypopharynx do more poorly than those with laryngeal tumors
cannot be modified by performing more aggressive operations than those required for the N stage
of the patient.

By definition, functional neck dissection is not possible in patients previously treated with
radiotherapy or other types of neck surgery. In these patients the fascial planes have disappeared
as a consequence of the previous treatment. Thus, fascial dissection is not possible anymore. In
these cases modified radical neck dissection appears as an alternative to radical neck dissection as a
means to preserve structures not involved by the tumor. The dissection will be made according to
the basic principles of radical neck dissection, but preservation of uninvolved neck structures will
be accomplished according to the surgical scenario. This is a clear example that illustrates the
difference between functional and modified radical neck dissection.
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CHAPTER4

Surgical Technique

T
his chapter describes the surgical technique for a complete functional approach to the neck
in which all cervical nodal groups are removed. For teaching purposes, the surgical steps
are sequentially detailed. However, not every single surgical step of those mentioned must

be considered mandatory for every malignant head and neck tumor. As previously emphasized in
this book, the preservation of selected nodal groups is a valid option that does not modify the basic
principle of the functional approach to the neck (i.e., the removal of lymphatic tissue by means of
fascial dissection). Surgeons must be able to decide, according to their own personal experience,
which nodal groups should be included in the dissection and which can be preserved, then
proceed accordingly, skipping the surgical steps that are not considered necessary.

PREOPERATIVE PREPARATION AND OPERATING ROOM SETUP

The patient should be prepared as for any major operation. All routine laboratory tests must be
performed, including electrocardiogram and chest radiographs. Preoperative evaluation is accom-
plished by the anesthesiologist prior to surgery. Premedication is used according to the anesthe-
siologist’s choice. Prophylactic antibiotics are given according to the usual protocol. The patient’s
neck and upper chest are shaved and prepared for the operation.

The patient is placed supine on the operating table with a pillow or inflatable rubber bag under
the shoulders to obtain the proper angle for surgery (Fig. 4-1). This is generally obtained when the
occiput rests against the upper end of the table. Elevating the upper half of the operating table to
approximately 30 degrees will decrease the amount of bleeding during surgery. The patient’s lower
face, ears, neck, shoulders, and upper chest are prepared with surgical solution, and the patient is
draped in layers (Fig. 4-2). Four towels are placed and affixed to the skin. Two of the towels are
placed horizontally, one from the chin to the mastoid over the body of the mandible and the other
across the upper chest from the shoulder to the midline. The remaining two towels are placed
vertically, from the mastoid tip to the shoulder, except for unilateral procedures where the second
vertical towel is placed in the midline. A sheet is placed over the patient’s chest and legs, and an
open sheet covers the entire patient except for the field of operation. The Mayo stand is prepared
with the suction tubing and cautery cords secured in place (Fig. 4-3).

Two assistants are usually present: one in front of the surgeon and the second at the patient’s
head. The scrub nurse stands on the right side of the patient facing the head of the table (Figs. 4-4A,
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4-4B). The anesthetist sits at the patient’s head with the machine to the opposite side of the surgery.
Few general instruments are needed for the operation (Fig. 4-5).

General endotracheal anesthesia is always used. Muscular relaxation is not a priority but the
surgeon must be aware of the patient’s condition to know the degree of contraction that can be
expected when approaching the main nerves in the neck. A bloodless field will decrease the
operating time and help the identification of neck structures. We do not routinely use infiltration of
local anesthetics.

Figure 4-1 Patient prepared for surgery
with a pillow under the shoulders to
obtain adequate neck extension.

Figure 4-2 The patient is covered with
drapes and a ‘‘Y’’ incision is outlined on
the right side of the neck.

Figure 4-3 Mayo stand located over the
patient’s chest with the scrub nurse
standing at the right side of the surgeon.
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Figure 4-4 (A) Picture showing the surgical team for a right-side functional neck dissection. (B)
Operating room setup for the operation.

B
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INCISION AND FLAPS

The exact location and type of skin incision will depend on the site of the primary tumor and
whether a unilateral or bilateral neck dissection is planned. The following are the main goals to be
achieved by the skin incision:

� Allow adequate exposure of the surgical field.

� Assure adequate vascularization of the skin flaps.

Figure 4-5 General instruments used in functional and selective neck dissection. (A) 1, scissors; 2, knives
(#10, #15); 3, needle holders. (B) 1, atraumatic and toothed tissue forceps; 2, suction tips; 3, monopolar
forceps. (C) 1, Volkmann retractors; 2, Howarth raspatory; 3, Desmarres vascular retractor; 4, Deschamps
ligature needle; 5, skin hooks; 6, Farabeuf retractors; 7, Langenbeck retractors. (D) 1, straight Péan’s
forceps; 2, large and small Duval forceps; 3, large and small Allis forceps. (E) 1, right-angle forceps; 2,
large and small curved Péan’s forceps; 3, Dandy hemostatic forceps; 4, mosquito forceps.
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� Protect the carotid artery if the sternocleidomastoid muscle has to be sacrificed.

� Include scars from previous procedures (e.g., surgery, biopsy, etc.).

� Consider the location of the primary tumor.

� Facilitate the use of reconstructive techniques.

� Contemplate the potential need of postoperative radiotherapy.

� Produce acceptable cosmetic results.

A number of skin incisions may be used for neck dissection (Fig. 4-6). A popular incision in our
practice is the classic Gluck incision (Fig. 4-6A), which is basically an apron flap incision, with a
vertical posterolateral arm to approach the supraclavicular area. For a bilateral functional neck
dissection the incision extends between both mastoid tips, crossing the midline at the level of the
cricoid arch. This incision allows good exposure when the neck dissection is to be combined with
total or partial laryngectomy. Sometimes the vertical arm can be avoided by prolonging the apron
flap in a posteroinferior direction, thus producing a better cosmetic result. When the operation
includes a total laryngectomy the tracheostomy is usually incorporated in the incision. On the
other hand, for partial laryngectomies and other tumors requiring temporary tracheostomy, a
small independent horizontal incision is made at the level of the second tracheal ring for the
tracheostomy.

The double-Y incision of Martin (Fig. 4-6B) is also popular for functional and selective neck
dissection. A chin extension may be used when the removal of the primary tumor requires an
intraoral approach. A well-known disadvantage of this incision is the compromise to the blood
supply, especially in the two crossings of the incision. Thus, the vertical arm of the incision should

Figure 4-6 Some popular skin incisions for functional and selective neck dissection. (A) Gluck incision
for unilateral and bilateral neck dissection. (B) Double-Y incision of Martin. (C) Single-Y incision. (D)
Schobinger incision. (E) Conley incision. (F) Mac Fee incision. (G) H incision.
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be placed posterior to the carotid artery. The cosmetic result is improved by giving the vertical arm
a slightly S-shaped curve.

The single-Y incision (Fig. 4-6C) avoids one of the crossings of the double-Y incision but makes
the dissection of the supraclavicular fossa difficult.

The Schobinger flap (Fig. 4-6D) is also designed to protect the carotid artery by means of a large
anteriorly based skin flap. However the blood supply to the posterosuperior part of the flap is not
good and, occasionally, this area becomes devitalized.

The Conley modification (Fig. 4-6E) of the Schobinger flap brings the posterosuperior arm of the
incision a little further anteriorly. The vertical arm of the incision is extended more posteriorly,
toward the lateral third of the clavicle.

The incisions commonly used for radical neck dissection in previously irradiated patients may
also be used for functional neck dissection. These include the Mac Fee parallel transverse incision
(Fig. 4-6F) and the H incision (Fig. 4-6G). They both allow a good preservation of the blood supply
to the skin flaps. The Mac Fee incision has excellent cosmetic results. However, the approach to the
neck is not as good as with other incisions. Because a functional approach to the neck is not
possible in previously irradiated patients where no fascial spaces remain after radiation, this
incision is not commonly used for functional procedures. However, it may be useful for modified
radical neck dissection when the extension of nodal disease allows preservation of some neck
structures. Many other skin incisions may be used depending on the clinical characteristics of the
lesion and the personal preference of the surgeon.

After the incision is completed, the skin flaps are elevated deep to the platysma muscle,
preserving the superficial layer of the cervical fascia (Fig. 4-7). Preservation of the external
lymphatic envelope allows further fulfillment of the basic anatomical principle of the functional
approach (i.e., removal of the fascial walls of the lymphatic container along with the lymphatic
tissue of the neck).
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The limits for a complete functional neck dissection are similar to those of the classic radical
neck dissection (Fig. 4-8). The surgical field should expose superiorly the inferior border of the
mandible and the tail of the parotid gland. Inferiorly, the flap should be raised up to the level of the
clavicle and the sternal notch. The midline of the neck will be the anterior border of the surgical
field for a unilateral neck dissection. Finally, the posterior border of the sternocleidomastoid muscle
in the upper part of the surgical field, and the anterior border of the trapezius muscle in the lower
half of the neck, constitute the posterior boundary of the dissection. After the flaps have been
raised, the underlying neck structures can be seen shining through the superficial layer of the
cervical fascia (Figs. 4-7, 4-8).

The flaps must be protected by means of wet surgical sponges. Frequent moistening of the
sponges will help to keep the skin flaps in good condition throughout the operation. It should be
remembered that this may be a long operation since neck dissection is often performed in
conjunction with removal of the primary tumor and, in some instances, reconstructive procedures.
Thus, all efforts should be made to preserve the skin in good condition until the end of the
procedure.

DISSECTION OF THE STERNOCLEIDOMASTOID MUSCLE

Usually, the first step of the operation is the dissection of the fascia that covers the sternocleido-
mastoid muscle. The goal of this maneuver is to completely unwrap the muscle from its
surrounding fascia.

Prior to approaching the fascia of the sternocleidomastoid muscle, the external jugular vein
must be ligated and divided. Usually, three sections of the external jugular vein are required in
functional and selective neck dissection (Fig. 4-9): (1) at the tail of the parotid gland, where the

Figure 4-7 The skin flaps have been raised, preserving the superficial layer of
the deep cervical fascia (right side). US, upper skin flap; SG, submandibular
gland; tc, transverse cervical branch from the superficial cervical plexus; SC,
sternocleidomastoid muscle; ga, great auricular nerve; , Erb’s point.
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Figure 4-8 Boundaries of a complete functional neck dissection on the right side of
the neck. ML, midline; BM, inferior border of the mandible; C, clavicle; TM, trapezius
muscle; ga, great auricular nerve; SC, sternocleidomastoid muscle; sm, strap muscles;
pm, platysma muscle; ej, external jugular vein; aj, anterior jugular vein; SG,
submandibular gland.

Figure 4-9 Points of division of the external jugular vein on a right functional
neck dissection. 1, tail of the parotid gland; 2, posterior border of the
sternocleidomastoid muscle; 3, supraclavicular fossa; SC, sternocleidomastoid
muscle; ga, great auricular nerve.
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external jugular vein begins by the union of the retromandibular and posterior auricular veins;
(2) at the external surface of the sternocleidomastoid muscle; and (3) at a later step of the
operation, within the posterior triangle of the neck when this nodal region is included in the
dissection.

The dissection of the sternocleidomastoid muscle begins with a longitudinal incision over the
fascia, along the entire length of the muscle. This cut is made with a number 10 knife blade and
must be placed near the posterior border of the muscle (Fig. 4-10). This facilitates the dissection of
the sternocleidomastoid muscle because the cleavage plane between the fascia and the muscle is
much easier to identify in a forward direction. The external jugular vein should be thus transected
as close to the posterior border of the sternocleidomastoid muscle as possible. The vein is then
included in the specimen and dissected forward with the fascia of the sternocleidomastoid muscle
(Fig. 4-11).

Using several hemostats, one of the assistants retracts the fascia medially while the surgeon
carries the dissection toward the anterior margin of the muscle (Fig. 4-11). Fascial retraction should
be done with extreme care because the thin superficial layer of the cervical fascia is the only tissue
now included in the specimen.

We strongly recommend performing this, as well as most other parts of the operation, using
knife dissection. The fascial planes of the neck are mainly avascular and can be easily followed
with the scalpel. For knife dissection to be most effective the tissue must be under traction. An
important task of the assistants throughout the operation is to apply adequate pressure to the
dissected tissue.

When the dissection reaches the anterior border of the sternocleidomastoid muscle the hemo-
stats that have been used to retract the fascia may be left lying on the medial part of the surgical
field hanging toward the opposite side. This will maintain the required amount of traction while
freeing the assistants’ hands. Then the muscle is retracted posteriorly to continue the dissection
over its medial face. Retraction is performed initially by one of the assistants, who holds the muscle
posteriorly by means of a retractor, while the surgeon continues the dissection over the sterno-
cleidomastoid muscle (Fig. 4-12). When the dissection reaches the deep medial face of the muscle

Figure 4-10 Incision of the fascia over the sternocleidomastoid muscle on the
right side. Note the posterior placement of the incision with respect to the
muscle. SC, sternocleidomastoid muscle; SG, submandibular gland; ej, external
jugular vein; ga, great auricular nerve.
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Figure 4-11 The fascia of the sternocleidomastoid muscle is dissected medially.
The external jugular vein is included in the fascia (right side). ej, external
jugular vein; F, fascia; SC, sternocleidomastoid muscle.

Figure 4-12 Lateral retraction of the sternocleidomastoid muscle
allows the dissection of the medial surface of the muscle. The
dissected fascia is carefully pulled medially (right side). IJ, internal
jugular vein shinning through the fascia; SC, sternocleidomastoid
muscle; F, dissected fascia; tm, trapezius muscle; SG, submandibular
gland.
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(close to the carotid sheath) the retractor is removed and further separation of the sternocleido-
mastoid muscle is performed by the surgeon using a hand with a gauze pad.

Until this point, the cleavage plane between the muscle and the fascia is avascular. However,
when the deep medial face of the muscle is approached, small perforating vessels are found
entering the muscle through the fascia (Fig. 4-13). The assistant must now cauterize the vessels
while the surgeon continues the dissection over the entire medial surface of the sternocleidomas-
toid muscle. The surgeon must be extremely careful at the upper half of this region, where the
spinal accessory nerve enters the muscle. One or more small vessels usually accompany the spinal
accessory nerve, which often divides before entering the muscle. The vessels should be cauterized
without injuring the nerve, and all branches of the nerve must be preserved to obtain the best
shoulder function. More details concerning the dissection of the spinal accessory nerve are given in
a later stage of the operation.

After all the small vessels entering the sternocleidomastoid muscle have been cauterized, a new
avascular fascial plane is entered and the dissection continues posteriorly along the entire length of
the muscle. The internal jugular vein can now be seen through the fascia of the carotid sheath (Fig.
4-14).

The muscle is now almost completely separated from its covering fascia except for a small
portion at the posterior border. This part of the muscle will be dissected in a later stage of the
procedure. Wet surgical sponges are now introduced in the lower half of the sternocleidomastoid
muscle, between the muscle and its dissected fascia. They will serve two purposes: (1) maintain the
desired moisture of the dissected tissues while the attention shifts to the upper part of the surgical
field, and (2) serve as a reference for the dissection of the fascia that still covers the posterior border
of the sternocleidomastoid muscle, in a later stage of the operation.

The surgeon now moves to the upper part of the surgical field to complete the identification of
the spinal accessory nerve. For a better understanding of the following steps of the operation, at
this point it may help the reader to take a short pause in the technical details to realize how the
surgical approach is made with respect to the sternocleidomastoid muscle when the posterior
triangle is included in the resection.

Figure 4-13 Small vessels enter the sternocleidomastoid muscle through its
medial face (right side). SC, Sternocleidomastoid muscle retracted laterally; IJ,
Internal jugular vein shining through the fascia; V, Vascular pedicle entering
the sternocleidomastoid muscle.
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MANAGEMENT OF THE STERNOCLEIDOMASTOID MUSCLE

Including the posterior triangle of the neck in the field of dissection requires a combined approach,
both posterior and anterior to the sternocleidomastoid muscle (Fig. 4-15). In the upper half of the
neck the dissection is performed anterior to the sternocleidomastoid muscle, whereas in the lower
half of the neck the supraclavicular fossa is approached posterior to the sternocleidomastoid muscle.

To better understand this, imagine the surgical field divided horizontally in two halves by a line
passing through Erb’s point, the place where the superficial branches of the cervical plexus appear
at the posterior border of the sternocleidomastoid muscle. This creates an upper and a lower part of
the neck.

The upper half of this division includes the submental and submandibular nodes (area I), the
upper part of the posterior triangle of the neck (upper part of area V), and part of the lymphatic
chain of the internal jugular vein (area II and part of area III). The dissection of the upper half of
this division is performed anterior to the sternocleidomastoid muscle. For this purpose, the muscle
must be retracted posteriorly throughout the dissection.

The lower half of this imaginary division includes the supraclavicular fossa (lower part of area
V), the lower part of the lymphatic chain of the internal jugular vein (area IV and part of area III),
and the paratracheal lymph nodes (area VI). These regions will be approached both posterior and
anterior to the sternocleidomastoid muscle. The supraclavicular fossa will be dissected from
behind the muscle, and the remaining lymph structures of the lower half of the neck will be
approached anterior to the sternocleidomastoid muscle.

For the surgical specimen to be removed en bloc, the tissue removed from the supraclavicular
fossa will be passed beneath the sternocleidomastoid muscle to meet the remaining part of the
specimen. This maneuver, which has always been difficult to understand, is detailed in the
following text.

Figure 4-14 The dissection of the medial face of the sternocleidomastoid
muscle has been completed (right side). IJ, internal jugular vein; ej, external
jugular vein; aj, anterior jugular vein; SC, sternocleidomastoid muscle; F,
dissected fascia.

SURGICAL TECHNIQUE 75



Black plate (76,1)

Now we shall resume the dissection at the point where we left it. The sternocleidomastoid
muscle was almost completely free of its fascia, except for a small part at the posterior edge of the
muscle, and the attention of the surgeon was directed to the upper part of the surgical field to
identify the spinal accessory nerve on its course between the jugular foramen and the sternoclei-
domastoid muscle.

Figure 4-15 Schematic view of the
approach to the neck for a complete
functional neck dissection. Above Erb’s
point the operation is performed anterior
to the sternocleidomastoid muscle. The
lower part of the posterior triangle
(supraclavicular fossa) is approached
posterior to the sternocleidomastoid
muscle. SC, sternocleidomastoid muscle;
TM, trapezius muscle; , Erb’s point.

Figure 4-16 Anatomical landmarks for the
identification of the spinal accessory nerve on
its course between the internal jugular vein
and the sternocleidomastoid muscle (right
side). , transverse process of the atlas; sa,
spinal accessory nerve; IJ, internal jugular vein;
dg, digastric muscle; sl, splenius cervicis and
levator scapulae muscles; SC,
sternocleidomastoid muscle.
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IDENTIFICATION OF THE SPINAL ACCESSORY NERVE

The main goal of this step of the operation is to locate the nerve at the entrance of the
sternocleidomastoid muscle. The dissection of the entire course of the nerve between the
sternocleidomastoid muscle and the internal jugular vein will be performed in a later step of the
procedure.

The spinal accessory nerve enters the sternocleidomastoid muscle approximately at the junction
of the upper and middle third of the muscle. The transverse process of the atlas serves as a useful
anatomical landmark (Fig. 4-16).

Adequate exposure of the area requires posterior retraction of the sternocleidomastoid muscle.
The small vessels that usually go along with the nerve are carefully cauterized and the nerve is
examined for divisions that may appear before it enters the muscle. All nerve branches must be
preserved to obtain the best shoulder function. Sometimes a branch from the second cervical nerve
can be seen joining the spinal accessory nerve before its entrance into the sternocleidomastoid
muscle. Although most anatomy books consider this and other branches from the cervical plexus
to be mainly sensory, it is our experience that preservation of these branches helps to prevent
shoulder dysfunction after the operation.

Once the nerve is identified, wet surgical sponges are introduced between the muscle and the
fascia, avoiding excessive pressure and stretching maneuvers that may lead to spinal accessory
nerve damage. The dissection now continues along the upper border of the surgical field.

DISSECTION OF THE SUBMANDIBULAR FOSSA

Removal of the submental and submandibular lymph nodes (area I) comes next. From a technical
standpoint, this maneuver may be accomplished without removing the submandibular gland. In
fact, preservation of the submandibular gland was originally described by Osvaldo Suárez as one
of the advantages of the functional approach to the neck. However, the surgical treatment of most
primary tumors that require the inclusion of level I as part of the dissection also requires the
removal of the submandibular gland. On the other hand, those tumors in which the submandib-
ular gland may be preserved without compromising the oncological safety of the operation, such
as cancer of the larynx, hypopharynx, or thyroid gland, usually do not require the dissection of
level I. Thus, to avoid centering the controversy where it is less necessary, the following description
will present the surgical details of submandibular and submental lymph node removal (area I)
including the resection of the submandibular gland (for technical details concerning submandib-
ular gland preservation see Chapter 5).

Dissection of the submandibular and submental triangle starts with a fascial incision along the
upper boundary of the surgical field, from the midline to the tail of the parotid gland (Fig. 4-17).
Before reaching the deep plane, the anterior jugular vein must be ligated and divided. The fascia is
then incised at the submental area and the tissue in the submental region is dissected inferiorly. The
incision is continued posteriorly 1 cm below and parallel to the lower border of the mandible to
avoid injuring the marginal mandibular branch of the facial nerve.

The marginal nerve runs superficially in the submandibular gland fascia (Fig. 4-18). Most of the
times its identification is tedious and unnecessary. Safe preservation of this branch of the facial
nerve may be accomplished by using the facial vein as a landmark. This maneuver begins with the
identification of the facial vein at the lower border of the submandibular gland (Fig. 4-19A). The
vein is then ligated and divided (Fig. 4-19B). The distal ligature is left long, with a hemostat
attached, so that it can be reflected superiorly over the body of the mandible (Fig. 4-19C). As the
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fascia and the distal stump of the anterior facial vein are retracted superiorly, the marginal
mandibular branch of the facial nerve is taken away from the dissection that follows.

The dissection is then continued over the anterior border of the submandibular gland. The
posterior border of the mylohyoid muscle is dissected free from the submandibular gland and
retracted anteriorly. The dissection continues along the superior border of the submandibular

Figure 4-17 The fascia has been incised along the upper boundary of the
surgical field and retracted inferiorly (right side). sf, superior skin flap; ml,
midline of the neck; F, Fascia retracted inferiorly; SC, sternocleidomastoid
muscle; SG, submandibular gland; fv, facial vein.

Figure 4-18 Marginal mandibular branch of the facial nerve on the right side
of the neck. mn, marginal nerve; fv, facial vein; fa, facial artery.
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gland to identify the facial artery which may go superficial to, trough, or even posterior to the
submandibular gland. The artery is ligated and divided, thus freeing the superior border of the
gland. When the facial artery goes superficial to the submandibular gland it may be dissected from
the submandibular gland and preserved (Fig. 4-20). At the anterosuperior border of the gland, the
lingual nerve must be identified. This is accomplished by retracting the mylohyoid muscle
medially and the submandibular gland in a posteroinferior direction. In so doing, the subman-

Figure 4-19 Surgical maneuver to preserve the marginal nerve on the right
side of the neck. (A) The facial vein is identified immediately below the
submandibular gland. (B) The vein is ligated and divided. (C) The distal ligature
is left long and reflected superiorly. SG, submandibular gland; fv, facial vein; SC,
sternocleidomastoid muscle; dl, distal ligature reflected superiorly.

continued on page 80

SURGICAL TECHNIQUE 79



Black plate (80,1)

dibular ganglion and its accompanying vein will bring the lingual nerve into the field (Fig. 4-21).
The submandibular duct is identified inferior to the lingual nerve. A hemostat is placed across the
submandibular ganglion and vein, and both structures are ligated and divided. This frees the
lingual nerve, which retracts superiorly, out of the field. After it has been ligated and divided, the
gland is retracted inferiorly to identify the genioglossus and hyoglossal muscles. The dissection is
continued inferiorly on the medial side of the submandibular gland to identify the digastric muscle
and the proximal end of the facial artery. If it was not previously preserved, the artery is ligated
again immediately above the digastric muscle. The hypoglossal nerve is identified coursing in an

Figure 4-19 (continued)

Figure 4-20 Facial artery running superficial to the right submandibular
gland. SG, submandibular gland; FA, facial artery.
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anterosuperior direction just above and medial to the anterior belly of the digastric muscle. This
completely frees the submandibular gland (Fig. 4-22), which is included in the specimen along with
the fibrofatty tissue containing the lymph nodes from the submandibular and submental regions
(area I).

Figure 4-21 Lingual nerve in the submandibular fossa (right side). LN, lingual
nerve; SG, submandibular gland; wd, Whartons’s duct; gv, submandibular
ganglion and accompanying vein.

Figure 4-22 Right submandibular fossa after removal of the submandibular
gland. DM, digastric muscle; fa, facial artery; ln, lingual nerve; hn, hypoglossal
nerve; S, specimen including the submandibular gland and the lymphatic tissue
from the submandibular region.
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The specimen is reflected inferiorly, and the fascia over the digastric and stylohyoid muscles is
incised from the midline to the tail of the parotid gland (Fig. 4-23). Following the posterior belly of
the digastric muscle the stylomandibular ligament is transected (Fig. 4-24). At this level, the
retromandibular vein, the posterior auricular vein, and the external jugular vein are identified.

Figure 4-24 Section of the stylomandibular ligament on the right side of the
neck. it, intermediate tendon of the digastric muscle; pb, posterior belly of the
digastric muscle; sh, stylohyoid muscle; dl, distal ligature of the facial vein; SM,
stylomandibular ligament; hn, hypoglossal nerve; lv, lingual vein.

Figure 4-23 The posterior belly of the digastric muscle leads the forthcoming
dissection (right side). it, intermediate tendon of the digastric muscle; dl, distal
ligature of the facial vein.
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They should be ligated and divided according to their anatomical distribution. Depending on the
lower extension of the tail of the parotid gland, part of the gland may also be included in the
resection. This will facilitate the visualization of the upper jugular nodes (upper part of area II) as
well as include in the specimen the infraparotid lymph nodes.

The digastric and stylohyoid muscles are retracted superiorly, exposing the hypoglossal nerve as
well as the lingual veins that follow and cross the nerve in this area (Fig. 4-25). The lingual veins

Figure 4-25 Hypoglossal nerve in the right submandibular fossa. (A) The
hypoglossal nerve is identified underneath the intermediate tendon of the
digastric muscle. A lingual vein can be seen crossing superficial to the nerve.
(B) The lingual vein has been ligated and the nerve is separated from the
lymphatic tissue in the submandibular triangle. hn, hypoglossal nerve; it,
intermediate tendon of the digastric muscle; lv, lingual vein crossing the
hypoglossal nerve.
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should be carefully ligated because they may be a source of troublesome bleeding. When bleeding
occurs in this area, bipolar coagulation may be used instead of clamps and ligatures to avoid injury
to the hypoglossal nerve.

The dissected tissue is finally pulled inferiorly and dissected free from the subdigastric and
upper jugular spaces. At this moment, the specimen includes the submandibular and submental
lymph nodes (area I), the uppermost jugular nodes (upper part of area II), and (optionally) the
submandibular gland.

DISSECTION OF THE SPINAL ACCESSORY NERVE

The dissection of the spinal accessory nerve is one of the few steps of the operation that we usually
perform using scissors instead of scalpel. To approach this area the sternocleidomastoid muscle is
retracted posteriorly, and the posterior belly of the digastric muscle is pulled superiorly with a
smooth blade retractor (Fig. 4-26). The wet surgical sponges previously left over the nerve at the
level of its entrance in the sternocleidomastoid muscle are removed and the nerve is dissected
toward the carotid sheath.

At this level the nerve runs within the ‘‘lymphatic container’’ of the neck, thus forcing the
surgeon to cut across the fibrofatty tissue instead of following fascial planes as for the rest of the
operation. Consequently, the tissue overlying the nerve is divided and the nerve completely
exposed from the sternocleidomastoid muscle to the internal jugular vein (Fig. 4-27).

As the dissection approaches the internal jugular vein, the surgeon must be aware of the
relations between these two structures. Usually, the internal jugular vein lies immediately behind
the proximal portion of the nerve. However, on some occasions the nerve may go behind the

Figure 4-26 Surgical field prepared for the dissection of the spinal accessory
area on the right side of the neck. SC, Sternocleidomastoid muscle; IJ, Internal
jugular vein; sa, spinal accessory nerve; hn, hypoglossal nerve; mn, marginal
mandibular branch of the facial nerve; fv, facial vein; SG, submandibular gland;
pg, tail of the parotid gland; F, fascia dissected form the upper part of the
surgical field.
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vein or even across it (Fig. 4-28). These anatomical variations should be kept in mind to
avoid unintentional damage to the internal jugular vein when following the spinal accessory nerve.

Once the spinal accessory nerve has been completely exposed, the tissue lying superior and
posterior to the nerve must be dissected from the splenius capitis and levator scapulae muscles.
The tissue is pulled in an anteroinferior direction toward the spinal accessory nerve.

It must be emphasized that the lymph nodes that are now being removed are located between
the spinal accessory nerve and the internal jugular vein. This region corresponds to the ill-defined
boundary between area II and the upper part of area V, which constitutes one of the weak points of
the artificial lymph nodal region classification. The lymph nodes in this region belong to the spinal
accessory nerve lymph chain and to the upper jugular lymph chain, and no clear anatomical
landmarks can be found here to separate these two lymphatic chains (Fig. 4-29). Thus, the surgeon

Figure 4-27 The spinal accessory nerve is completely exposed in the upper
part of the field on the right side of the neck. sa, spinal accessory nerve; IJ,
internal jugular vein; oa, occipital artery; SC, Sternocleidomastoid muscle;

, fibrofatty tissue of the upper jugular and upper spinal accessory regions.

Figure 4-28 Anatomic relations between the spinal accessory nerve and the internal
jugular vein.
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must be especially careful during this step of the operation to avoid missing potentially metastatic
lymph nodes behind.

The occipital and sternocleidomastoid arteries are often found at this step of the operation (Fig.
4-27). When seen, they must be ligated and divided. However, most of the time they are
inadvertently sectioned during the removal of the lymphatic tissue in this area. If this happens
it is usually easier to cauterize them instead of trying to place clamps and ligatures.

Once the dissected tissue reaches the level of the spinal accessory nerve it must be passed
underneath the nerve to be removed in continuity with the main part of the specimen. Osvaldo
Suárez referred to this step of the operation as ‘‘the spinal accessory maneuver’’ (Figs. 4-30, 4-31).
After this maneuver has been completed, the specimen includes the fibrofatty tissue coming from
the spinal accessory nerve area along with the tissue removed from the submandibular triangle
(area I) and upper jugular region (Fig. 4-32).

Before moving to the next step of the operation, a final cut is made in this area that will help
further dissection. Keeping the sternocleidomastoid muscle retracted posteriorly, a number 10
scalpel blade is used to make an incision into the tissue located below the entrance of the spinal
accessory nerve into the sternocleidomastoid muscle. This cut is made just anterior to the
sternocleidomastoid muscle and goes down to the level of Erb’s point following the medial
border of the sternocleidomastoid muscle (Fig. 4-33). The underlying levator scapulae muscle is
identified and the tissue is slightly dissected forward and medially over its fascia. The rest of the
dissection in this area will be completed later.

Again, wet surgical sponges are left around the spinal accessory nerve over the splenius capitis
and levator scapulae muscles, and the dissection is taken to the supraclavicular fossa.

DISSECTION OF THE POSTERIOR TRIANGLE OF THE NECK

The supraclavicular fossa constitutes the lower part of area V. The need to include this area in the
dissection has become one of the most controversial issues concerning functional and selective

Figure 4-29 Posterior retraction of the
sternocleidomastoid muscle distorts the theoretic
limits between level II and the upper part of level V
on an area without significant anatomic landmarks.
The dotted lines show the variability of the
boundaries between these two levels (right side).
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neck dissection. We remind the reader that this controversy is beyond the scope of this book. We
are not discussing the indications for the inclusion of this region in the dissection. Nor are we
suggesting that this should be considered an unavoidable part of functional neck dissection for
every single head and neck tumor. As should be clear to those reaching this point of reading,
functional is not a surgical technique, but a concept, and the description of a complete approach
should mention the removal of all nodal groups in the neck.

Figure 4-30 Spinal accessory maneuver on the right side of the neck. (A) The
nerve is exposed between the sternocleidomastoid muscle and the internal
jugular vein. (B) The fibrofatty tissue lying posterior and superior to the nerve
is passed beneath the nerve. sa, spinal accessory nerve; IJ, internal jugular vein;
SG, submandibular gland; dm, digastric muscle; SC, sternocleidomastoid
muscle; ls, levator scapulae muscle; S1, specimen from the submandibular and
upper jugular area; S2, specimen from the upper spinal accessory and
posterosuperior jugular area.
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Figure 4-31 Artist’s view of the spinal
accessory maneuver on the right side of the
neck. sa, spinal accessory nerve; IJ, internal
jugular vein; S, specimen; SC,
sternocleidomastoid muscle; sp, splenius
capitis muscle.

Figure 4-32 Anterior view of the surgical field after dissection of the upper
cervical regions on the right side. IJ, internal jugular vein; sa, spinal accessory
nerve; ls, levator scapulae muscle; hn, hypoglossal nerve; SG, submandibular
gland; dl, distal ligature of the facial vein; , divided lingual veins.
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To facilitate the exposure of the supraclavicular area, this region is approached posterior to the
sternocleidomastoid muscle. The dissection begins with the removal of the fascia that still covers
the posterior border of the sternocleidomastoid muscle (Fig. 4-34). It must be remembered that the
fascia was dissected off the muscle up to its posterior border in a previous step of the operation (see

Figure 4-33 The spinal accessory maneuver has been completed. A final cut is
made anterior to the sternocleidomastoid muscle (- - - - - - - -), between the spinal
accessory nerve and the level of Erb’s point (right side). SC, sternocleidomastoid
muscle retracted posteriorly; sa, spinal accessory nerve; S, specimen from the
upper jugular and spinal accessory area.

Figure 4-34 Dissection of the remaining fascia of the sternocleidomastoid
muscle at the supraclavicular fossa (right side). SC, sternocleidomastoid muscle;
F, fascia retracted laterally; PT, fibrofatty tissue of the supraclavicular fossa.
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Dissection of the Sternocleidomastoid Muscle). The wet surgical sponges left between the
anteromedial aspect of the muscle and the dissected fascia are used as a reference to complete
the fascial isolation of the sternocleidomastoid muscle. Once completed, this maneuver results in a
total release of the muscle from its surrounding fascia (Fig. 4-35).

The loose fibrofatty tissue of the supraclavicular fossa and the absence of well-defined dissection
planes within this area make knife dissection ineffective here. Thus, for this step of the operation
scissors and blunt dissection are preferred.

Some anatomical landmarks define the boundaries of the surgical field in the posterior triangle
(Fig. 4-36). The inferior limit is located at the level of the clavicle. The posterior margin is clearly
marked by the anterior edge of the trapezius muscle, and the upper boundary is defined by the exit
of the spinal accessory nerve toward the trapezius muscle. The transverse cervical vessels and the
omohyoid muscle constitute important anatomical landmarks within this area.

The sternocleidomastoid muscle is retracted anteriorly, and the external jugular vein is divided
and ligated low in the neck if this was not done at a previous stage of the operation. The dissection
then proceeds from the anterior border of the trapezius muscle in a medial direction including the
lymphatic contents of the supraclavicular fossa. The upper margin of this area presents the greatest
risk of damage to the spinal accessory nerve. The spinal accessory nerve leaves the sternocleido-
mastoid muscle deep to Erb’s point and descends obliquely downward and backward toward the
trapezius muscle. The position of the patient’s head, along with the traction exerted by the surgeon
during the dissection may displace the nerve from its original course, creating a slight anterior
curvature where the nerve may be inadvertently damaged. Displacement of the nerve is due to its
connections with the second, third, and fourth cervical nerves. During the dissection of this region
several supraclavicular branches of the cervical plexus may be found. They follow a similar course
but are located superficial to the spinal accessory nerve (Fig. 4-37). Although the difference
between the eleventh nerve and the supraclavicular branches is easily noticed, the novice surgeon
may sometimes find this to be difficult.

Figure 4-35 The sternocleidomastoid muscle is completely released from its
surrounding fascia and is pulled medially to facilitate the dissection of the
supraclavicular fossa (right side). SC, sternocleidomastoid muscle retracted
medially; sn, supraclavicular branch of the cervical plexus; PT, fibrofatty tissue
of the supraclavicular fossa.
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Figure 4-36 Boundaries of the dissection
and anatomic landmarks in the posterior
triangle. C, clavicle; tm, trapezius muscle;
sa, spinal accessory nerve; SC,
sternocleidomastoid muscle; oh, omohyoid
muscle; tc, transverse cervical artery;

, Erb’s point.

Figure 4-37 The spinal accessory nerve crossing the posterior triangle of the
neck on the right side. Note the supraclavicular branch of the cervical plexus
following a similar but more superficial course. sa, spinal accessory nerve; sn,
supraclavicular branch of the cervical plexus; SC, sternocleidomastoid muscle
(posterior border).
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The omohyoid muscle is then identified, and its fascia is dissected off the muscle to be removed
with the contents of the posterior triangle. The muscle may be transected at this moment if this will
be required for the removal of the primary tumor; otherwise it is preserved and retracted inferiorly
with a smooth blade retractor. The transverse cervical vessels are identified deep to the omohyoid
muscle (Fig. 4-38). Usually they are easily dissected free from the surrounding fibrofatty tissue,
displaced inferiorly, and preserved. However, the numerous variations in the branches and the exact
manner of branching of the thyrocervical trunk restrain the systematization of this step (Fig. 4-39).

The deep layer of the cervical fascia over the levator scapulae and scalene muscles is now visible
(Fig. 4-38). The brachial plexus is easily identified as it appears between the anterior and middle
scalene. Staying superficial to the scalene fascia prevents injuring the brachial plexus and the
phrenic nerve (Fig. 4-40).

The dissection is continued medially until it reaches the level of the anterior border of the
sternocleidomastoid muscle. The muscle is then pulled laterally with retractors and the contents of
the supraclavicular fossa are passed underneath to meet the tissue previously dissected from the
upper half of the neck. The sternocleidomastoid muscle is then retracted posteriorly, and the
dissection continues anterior to the muscle toward the carotid sheath.

DISSECTION OF THE DEEP CERVICAL MUSCLES

If the previous steps have been properly performed, we will now have two main blocks of the
dissection. The upper part includes the submandibular and submental triangles (area I), as well as
the upper jugular and spinal accessory regions (upper part of areas II and V). The lower block
includes the supraclavicular fossa (remaining part of area V). A small bridge of tissue still separates
these two blocks and connects the specimen to the deep cervical muscles (Fig. 4-41). This bridge
usually goes from just below the entrance of the spinal accessory nerve into the sternocleidomas-
toid muscle to a level just below Erb’s point.

Figure 4-38 Dissection of the right supraclavicular fossa. tc, transverse cervical
artery; OH, omohyoid muscle; AS, anterior scalene muscle; SC,
sternocleidomastoid muscle; S, specimen from the supraclavicular fossa.
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Figure 4-40 Anterior view of the anatomic landmarks on the right
supraclavicular fossa. BP, Brachial plexus; pn, phrenic nerve; tc, transverse
cervical artery; sn, supraclavicular branch of the cervical plexus; oh, omohyoid
muscle retracted inferomedially.

Figure 4-39 Variations in the branches of the thyrocervical trunk. tt, thyrocervical
trunk; it, Inferior thyroid artery; tc, transverse cervical artery; s, superficial cervical
artery; ds, descending scapular artery; sc, suprascapular artery; th, internal thoracic
artery.

SURGICAL TECHNIQUE 93



Black plate (94,1)

Using a scalpel, this bridge is transected and the fascia of the levator scapulae muscle is
identified. This maneuver creates a single block that must be dissected free from the deep muscles
toward the carotid sheath (Fig. 4-42). The dissection that follows will be performed using sharp
dissection. Thus, the specimen is grasped with forceps and adequate traction is applied.

As the dissection proceeds medially, several branches of the cervical plexus are found. A
thorough knowledge of neck anatomy is essential to combine oncological radicalism with
functional surgery. As already mentioned, to achieve optimal shoulder function, the deep branches
from the second, third, and fourth cervical nerves that may anastomose with the spinal accessory
nerve should be preserved (Fig. 4-43). In the same manner, the contribution to the phrenic nerve
from the third, fourth, and fifth cervical nerves should also be preserved. This is best achieved by
keeping the dissection superficial to the scalene fascia, where the branches of the cervical plexus
usually lie. On the other hand, the superficial or cutaneous branches of the cervical plexus will be
transected as the dissection approaches the carotid sheath.

The dissection of the deep cervical muscles must be stopped as soon as the carotid sheath is
exposed. Continuing the dissection posterior to the carotid sheath carries a high risk of damage to
the sympathetic trunk (Fig. 4-44).

DISSECTION OF THE CAROTID SHEATH

The carotid sheath is a fascial envelope surrounding the internal jugular vein, common carotid
artery, and vagus nerve (Fig. 2-3). It is interposed between the superficial and prevertebral layers of
the cervical fascia. The carotid sheath must be included in the resection, preserving its neuro-
vascular contents.

Figure 4-41 Lateral view of the bridge of tissue between the upper and the
lower parts of the specimen on a right functional neck dissection. br, bridge of
tissue between the upper and lower parts of the specimen; US, upper part of
the specimen (submandibular, upper jugular, and upper spinal accessory
regions); LS, lower part of the specimen (supraclavicular area); SC,
sternocleidomastoid muscle retracted laterally; IJ, internal jugular vein; sa,
spinal accessory nerve; sn, supraclavicular branch of the cervical plexus.
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This part of the dissection needs a new number 10 knife blade and adequate tension. The
surgical specimen is grasped with hemostats and retracted medially by the assistant, while the
surgeon uses one hand with a gauze pad to pull laterally over the deep cervical muscles. This
allows a complete exposure of the carotid sheath along the entire length of the surgical field. To
avoid injuring important neurovascular structures, during the next minutes all movements should

Figure 4-43 Lateral view of the deep branches of the cervical plexus that have
been preserved on the right side. SC, sternocleidomastoid muscle; IJ, internal
jugular vein; , deep branches of the cervical plexus.

Figure 4-42 The whole specimen is now anterior to the sternocleidomastoid
muscle. Note the anterior (a) and posterior (p) branch of the cervical plexus.
The anterior branches must be sectioned (arrow) to continue the dissection
toward the carotid sheath (right side). SC, sternocleidomastoid muscle; US,
upper part of the specimen (submandibular, upper jugular, and upper spinal
accessory areas); LS, lower part of the specimen (supraclavicular fossa).
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be precise and gentle. This includes all activity from the assistants, scrub nurse, and circulating
personnel in the operating room.

An incision is made with the scalpel over the vagus nerve along the entire length of the carotid
sheath (Fig. 4-45). The nerve can be easily identified between the internal jugular vein and the
carotid artery (Fig. 4-46). The dissection then continues, removing the fascia from the internal
jugular vein. This is achieved by continuously passing the knife blade along the wall of the internal
jugular vein up and down along its entire length (Fig. 4-47). The scalpel must be moved obliquely

Figure 4-44 The right sympathetic trunk is exposed posterior to the carotid
sheath. st, sympathetic trunk; IJ, internal jugular vein; SC, sternocleidomastoid
muscle.

Figure 4-45 The carotid sheath should be
opened by cutting over the vagus nerve.
ca, carotid artery; vn, vagus nerve;
S, specimen.
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Figure 4-46 Dissection of the carotid sheath on the right side. CA, carotid
artery; IJ, internal jugular vein; vn, vagus nerve; st, sympathetic trunk; SC,
sternocleidomastoid muscle.

Figure 4-47 Dissection of the carotid sheath on the right side. CA, carotid
artery; IJ, internal jugular vein; vn, vagus nerve; oh, omohyoid muscle; SC,
sternocleidomastoid muscle; uf, upper fold of the internal jugular vein wall; lf,
lower fold of the internal jugular vein wall; , deep branches of the cervical
plexus.
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with respect to the vein, with the blade pointing away from the vein wall. When this is properly
done and the traction exerted on the tissue is adequate, this maneuver is extremely safe and
effective. The fascia can be seen coming apart from the vein after each pass of the knife blade, until
the internal jugular vein is completely released from its fascial covering (Fig. 4-48).

The facial, lingual, and thyroid veins appear as the dissection approaches the medial wall of the
internal jugular vein (Fig. 4-49). They should be clearly identified, ligated, and divided to complete
the isolation of the internal jugular vein. Other smaller branches as well as some vasa vasorum
often found during the dissection of the internal jugular vein can be cauterized, taking care not to
use the cautery too close to the venous wall to avoid troublesome perforations that will require
further repair. Bipolar cautery may be helpful at this stage of the operation.

The dissection of the carotid sheath has two danger points. One at each end—upper and
lower—of the dissection (Fig. 4-47). At these two points the traction exerted to facilitate
the dissection of the fascial envelope produces a folding of the wall of the internal jugular vein
that can be easily sectioned at the touch of the scalpel blade. We refer to these two points as
the initial folds, and they should be freed before further dissection of the internal jugular
vein is attempted. The surgeon must be extremely cautious to avoid injuring the vein at these
points.

Lower in the neck, the terminal portion of the thoracic duct on the left side (Fig. 4-50), and the
right lymphatic duct, when present, are also within the boundaries of the dissection and must be
preserved. They are difficult to identify because of their variable anatomy and, more often than
desired, can only be found after being injured, which is especially likely given their very thin wall
that easily breaks under normal dissection maneuvers. The surgeon must be aware that post-
operative leakage in patients with functional neck dissection is much more difficult to solve than in
patients with radical neck dissection because of the preservation of the sternocleidomastoid
muscle. The pressure maneuvers that usually control chylous fistulae in patients with radical
neck dissection are less effective when the muscle remains in place. Thus, intraoperative recogni-
tion of the problem and appropriate management at the time of operation are essential for a

Figure 4-48 Dissection of the internal jugular vein within the carotid
sheath (right side). ca, carotid artery; IJ, internal jugular vein; vn, vagus
nerve; oh, omohyoid muscle; sh, sternohyoid muscle; SC,
sternocleidomastoid muscle; FC, fascia of the carotid sheath.
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successful outcome. Once injured, the thoracic duct must be surrounded by muscle, fascia, or
adipose tissue before being sutured. More details about the management of the thoracic duct can
be found in Chapter 5.

Figure 4-49 Lateral view of the veins draining into the medial face of the right
internal jugular vein. IJ, internal jugular vein; SC, sternocleidomastoid muscle;
oh, omohyoid muscle; st, sternothyroid muscle; FC, fascia of the carotid sheath.

Figure 4-50 Cervical course of the thoracic duct on the left side of the neck,
td, thoracic duct; IJ, internal jugular vein; CA, carotid artery; SA, subclavian
artery; va, vertebral artery; it, inferior thyroid artery; as, anterior scalene
muscle; pn, phrenic nerve; vn, vagus nerve.
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Once the internal jugular vein is released from its covering fascia, the dissection continues
medially over the carotid artery. The specimen is now completely separated from the great vessels
and remains attached only to the strap muscles (Fig. 4-51). The dissection of the strap muscles will
complete the release of the neck dissection specimen. However, when the strap muscles are to be
removed with the primary tumor, an en bloc resection may be performed by leaving the specimen
pedicled over the strap muscles in order to resect the primary tumor in-continuity with the neck
dissection specimen.

DISSECTION OF THE STRAP MUSCLES

Although this is described as the last step of the operation, it may be performed in a different order
according to the needs of the surgery and the location of the primary tumor.

The midline constitutes the medial border of the dissection for unilateral operations. Thus, a
midline cut is made in the superficial layer of the cervical fascia from the upper border of the
surgical field to the sternal notch (Fig. 4-52). If the upper end of the anterior jugular vein was not
transected at a previous step of the operation, it is now identified, ligated, and divided. The same is
made at the lower boundary of the dissection. After both ends of the anterior jugular vein have
been ligated and divided, the fascia is dissected from the underlying strap muscles. The dissection
starts at the upper part of the surgical field and continues in a lateral and inferior direction. The
sternohyoid and omohyoid muscles are completely freed from their fascial covering (Fig. 4-53).

As the dissection proceeds laterally toward the carotid sheath the superior thyroid artery can be
identified coursing in an inferomedial direction toward the thyroid gland (Fig. 4-54). Depending on
the resection of the primary tumor, the superior thyroid artery can be preserved or should be
ligated and divided. The common facial vein and a variable vein communicating the superficial

Figure 4-51 After dissection of the carotid sheath the specimen remains
pedicled over the strap muscles (right side). IJ, internal jugular vein; cb, carotid
bifurcation; hn, hypoglossal nerve; ac, ansa cervicalis (superior root); dm,
digastric muscle; oh, omohyoid muscle; S, specimen.
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and deep venous systems of the neck (Kocher’s vein) are usually ligated and divided before the
specimen is completely released from the strap muscles.

DISSECTION OF THE CENTRAL COMPARTMENT

The prelaryngeal, pretracheal, and paratracheal lymph nodes constitute the central lymphatic
compartment of the neck (area VI). Lymph nodes in this area are mainly located in the

Figure 4-52 Midline incision for the
dissection of the fascia over the strap muscles.

Figure 4-53 Dissection of the strap muscles on the right side. sh, sternohyoid
muscle; oh, omohyoid muscle; SG, submandibular gland; aj, anterior jugular
vein; FS, fascia of the strap muscles.
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tracheoesophageal groove and around the recurrent laryngeal nerve. The lateral boundaries of this
region are the common carotid arteries, the superior boundary is the hyoid bone, and the inferior
boundary is the suprasternal notch (Fig. 4-55).

For some tumor locations the central compartment must be included in the dissection. This is
the case of tumors of the thyroid gland, subglottic lesions, and some hypopharyngeal cancers. In
some cases, it is also important to remove the lymph nodes in the anterior superior mediastinum
along with the dissection of the central compartment.

Figure 4-54 The right superior thyroid artery crosses inferomedially toward
the thyroid gland. CA, carotid artery; st, superior thyroid artery; oh, omohyoid
muscle; sh, sternohyoid muscle.

Figure 4-55 Anatomical boundaries of the
central compartment of the neck. CA, carotid
artery; IJ, internal jugular vein; hb, hyoid bone;
sn, suprasternal notch; tg, thyroid gland.
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During the dissection of the central compartment, the recurrent laryngeal nerve must be
identified and preserved in a patient with normal vocal cord function whose primary tumor
does not require the removal of the ipsilateral larynx. Identification of the nerve should be
attempted before further removal of lymphatic tissue from the central compartment in order to
assure its preservation (Fig. 4-56A). The nerve is then followed upward toward the larynx and
downward to the upper mediastinum. The inferior thyroid artery is ligated and divided when total

Figure 4-56 Identification of the recurrent laryngeal nerve and parathyroid
glands (right side). (A) The recurrent laryngeal nerve and both parathyroid
glands are identified before dissection of the central compartment. (B) The
inferior thyroid artery is ligated and divided, and the nerve is completely
exposed. TG, thyroid gland; rl, recurrent laryngeal nerve; sp, superior
parathyroid gland; ip, inferior parathyroid gland; it, inferior thyroid artery.
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lobectomy is planned (Fig. 4-56B), and the lymphatic tissue is removed from the central compart-
ment of the neck.

Adequate management of the parathyroids is also extremely important in all cases. At least one
gland should be identified on each side and their blood supply must be preserved (Fig. 4-57).
When this is not possible because of the vascular anatomy of the parathyroids or as a consequence

Figure 4-57 Vascular pattern of a parathyroid gland (microphotograph �25).
pt, parathyroid gland; it, inferior thyroid artery ligated.

Figure 4-58 The neck after a right functional neck dissection for supraglottic
cancer of the larynx. IJ, internal jugular vein; CA, carotid artery; SG,
submandibular gland; oh, omohyoid muscle; sh, sternohyoid muscle; ls, levator
scapulae muscle; as, anterior scalene muscle; SC, sternocleidomastoid muscle.
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of the extension of the nodal disease, every attempt should be made to autotransplant enough
parathyroid gland tissue to a muscle in the neck. In patients with thyroid cancer this is generally
performed in the sternocleidomastoid muscle. In all patients undergoing central compartment
dissection careful postoperative calcium monitoring is mandatory.

CLOSURE OF THE WOUND

Figures 4-58 and 4-59 show the appearance of the neck after functional neck dissection has been
completed. Once again, we would like to emphasize that it is not the preservation of anatomical
structures that makes functional neck dissection different from radical neck dissection, but the
approach to the neck through fascial planes.

The neck is carefully inspected for bleeding points and surgical sponges. Careful hemostasis is
time consuming but rewarding. The entire field is thoroughly irrigated with normal saline. Finally,
the skin is closed in two layers over a large suction catheter. The platysma is sutured with
absorbable buried sutures, and the skin with skin clips. A moderately tight dressing is applied with
special attention to the supraclavicular fossa because this is the area where most serohematomas
develop.

Figure. 4–59 Artist’s view of the neck after
right functional neck dissection. IJ, internal
jugular vein; fv, distal stump of the facial vein;
CA, carotid artery; st, superior thyroid artery;
SG, submandibular gland; PG, parotid gland;
TG, thyroid gland; oh, omohyoid muscle; sh,
sternohyoid muscle; dm, digastric muscle; sp,
splenius capitis muscle; ls, levator scapulae
muscle; as, anterior scalene muscle; SC,
sternocleidomastoid muscle; sa, spinal
accessory nerve; vn, vagus nerve; pn, phrenic
nerve; hn, hypoglossal nerve; BP, brachial
plexus; tc, transverse cervical artery; , deep
branches of the cervical plexus.
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CHAPTER5

Hints and Pitfalls

KNIFE DISSECTION AND THE FUNCTIONAL APPROACH

T
he principle of fascial dissection is more easily achieved when the surgeon uses the knife
through fascial planes. For some steps of the operation the scalpel is the best surgical tool
whereas for others the scissor is preferred. Elevation of the skin flaps and dissection of the

sternocleidomastoid muscle, submandibular fossa, deep cervical muscles, carotid sheath, and strap
muscles are best performed using knife dissection. On the other hand, dissection of the area around
the spinal accessory nerve, posterior triangle, and paratracheal space is more easily accomplished
with the scissor. The main difference between these two groups is the type of tissue that is being
dissected. Knife dissection requires firm tissue like muscle or vessels (Fig. 5-1), whereas fibrofatty
tissue is more easily dissected with the scissors (Fig. 5-2).

Knife dissection requires precise handling of the knife, careful surgical technique, and adequate
help from the assistants. The blade of the scalpel must be directed oblique to the tissue that is being
dissected and away from the muscle or vessel whose fascia is being removed. This protects the
structures, especially the veins, from being injured by the knife blade. To be appropriate, knife
dissection must be carried all the way up and down the surgical field, avoiding the creation of
holes along the dissected structure. The knife blade is much more efficient when cutting over tense
tissue. Thus, the assistants must apply adequate tension to the surgical field to increase the
effectiveness of knife dissection.

WASHING THE FIELD REGULARLY

Clear vision of the different structures in the surgical field is of paramount importance. Blood
obscures the field and makes identification of structures more difficult. A bloodless field must be
maintained throughout the operation. In addition, washing the field regularly with warm saline
greatly contributes to cleaning the working area (Fig. 5-3).
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RAISING THE FLAPS

The superficial layer of the cervical fascia must remain intact after the flaps have been raised. This
may pose a problem to the novice surgeon, who usually finds it difficult to preserve the integrity of
this fascial layer. The best way to achieve this goal is by cutting with the scalpel over the deep face
of the platysma muscle. As for any other type of neck dissection, the platysma muscle is included
with the skin flaps because it provides additional blood supply that protects the skin and assists in
the healing process. The proper sequence for an adequate incision will be to mark the skin incision,

Figure 5-1 The knife is preferred for the dissection of firm tissue like muscle
(A) or vessels (B). Safe knife dissection requires placing the tissue under
traction, as seen in the photos.

A

B
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Figure 5-2 Fibrofatty tissue is best dissected with the scissors. Here an example
of the dissection of the supraclavicular fossa on the right side. SC,
sternocleidomastoid muscle retracted medially; sn, supraclavicular nerve.

Figure 5-3 Regularly washing the field allows better visualization of the
anatomical structures. SG, submandibular gland; IJ, internal jugular vein; ca,
carotid artery; lv, lingual veins; sa, spinal accessory nerve; hn, hypoglossal nerve;
SC, sternocleidomastoid muscle; oh, omohyoid muscle; sh, sternohyoid muscle;
sp, splenius capitis muscle; ls, levator scapulae muscle; ND, neck dissection
specimen.
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incise the skin, cut the platysma muscle, and start raising the flap, keeping the deep face of the
platysma under vision. If the muscular fibers of the platysma are seen throughout the elevation of
the skin flaps (Fig. 5-4), preservation of the superficial layer of the cervical fascia is assured.

IDENTIFICATION OF THE GREAT AURICULAR NERVE

The great auricular nerve is used to identify the posterior border of the upper part of the surgical
field (Fig. 5-5A). This branch of the cervical plexus rounds the posterior border of the sternoclei-
domastoid muscle from Erb’s point and courses almost directly upward toward the ear lobule,
where it supplies almost all the auricle, the skin over the parotid gland, and the skin over the
mastoid process. Whenever possible, the great auricular nerve should be preserved to avoid
numbness of the ear, which is especially disturbing in female patients (Fig. 5-5B).

MANAGEMENT OF THE EXTERNAL JUGULAR VEIN

The external jugular vein begins in the substance of the parotid gland. It is most often formed by
the union of the retromandibular (posterior facial) and the posterior auricular veins. It runs
vertically downward across the superficial surface of the sternocleidomastoid muscle to pierce the
fascia of the posterior triangle of the neck just above the clavicle. The external jugular vein
terminates in the subclavian or in the internal jugular vein after receiving several tributaries
throughout its cervical course (Fig. 2-12).

During functional neck dissection, the external jugular vein is found at different stages of the
operation and should be ligated and divided at different levels. In a complete functional neck

Figure 5-4 Fibers of the platysma muscle after elevation of the skin flaps.
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Figure 5-5 Identification and preservation of the great auricular nerve on the
right side. (A) The great auricular nerve crosses the external face of the
sternocleidomastoid muscle from Erb’s point toward the ear lobule. (B) The
fascia over the sternocleidomastoid muscle is incised anterior to the great
auricular nerve in order to preserve innervation of the ear lobule. ga, great
auricular nerve; tc, transverse cervical branch of the cervical plexus; SC,
sternocleidomastoid muscle; P, platysma muscle; F, fascia dissected from the
sternocleidomastoid muscle; ; Erb’s point.
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dissection, there are three places where the external jugular vein must be ligated and divided (Fig.
5-6). From topdown the vein must be transected at the tail of the parotid gland during the
dissection of the upper part of the surgical field at the level of the posterior border of the
sternocleidomastoid muscle during the dissection of the muscle and within the fibrofatty tissue of
the supraclavicular fossa while dissecting the posterior triangle of the neck.

During the ligature of the external jugular vein and other large veins in the neck special
attention should be directed to distal venous stumps. Open distal venous stumps may be
responsible for air embolism. Thus, careful closure of all distal stumps must be ensured before
closure of the wound.

INCISION OF THE FASCIA OVER THE STERNOCLEIDOMASTOID
MUSCLE

To facilitate the complete dissection of the fascia surrounding the sternocleidomastoid muscle the
initial incision must be made as close to the posterior border of the muscle as possible (Fig. 5-7).
The reason for this is that the fascia is more easily dissected off the sternocleidomastoid muscle in a
forward direction. Making the incision close to the posterior border of the muscle leaves no
remaining fascia to be dissected posteriorly and facilitates the complete isolation of the muscle
from its surrounding fascia.

THE MARGINAL MANDIBULAR BRANCH OF THE FACIAL NERVE

It is cosmetically important to preserve the marginal mandibular branch of the facial nerve. The
mandibular nerve courses just deep to the superficial layer of the cervical fascia but superficial to
both the anterior facial vein and artery. Identification of the nerve is time consuming and may
require nerve stimulation for the novice surgeon to confirm the exact location of this thin branch of
the facial nerve.

Figure 5-6 The external jugular vein must be
ligated and divided at different levels during the
operation. 1, tail of the parotid gland; 2,
posterior border of the sternocleidomastoid
muscle; 3, supraclavicular fossa.
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It is much easier, and equally safe, to identify, ligate, and divide the anterior facial vein at the
inferior border of the submandibular gland. The superior ligature, which is left long, is reflected
superiorly with a hemostat (Fig. 5-8). Although the mandibular nerve is usually not seen during
this maneuver, it will be automatically reflected superiorly with the skin flap, thus preventing its
injury.

PRESERVING THE SUBMANDIBULAR GLAND

As already mentioned, removal of the submandibular gland is not a routine surgical step of
functional neck dissection. The gland must be included in the specimen when the location of the
primary tumor dictates its removal or when metastatic disease is suspected in the submandibular
triangle. In the remaining situations the submandibular gland may be preserved. This is the case
with cancer of the larynx and hypopharynx, where the lymph nodes in the submandibular and
submental region (area I) are usually not involved and, additionally, there is no need to approach
the primary tumor through the submandibular triangle. When a submandibular gland preserving
functional neck dissection is performed, the dissection of the upper border of the surgical field
must be modified with respect to the procedure described in the previous chapter.

After the flaps have been raised, the submandibular gland can be seen through the superficial
layer of the cervical fascia in the upper part of the surgical field (Fig. 5-9). The fascia is then incised
from the midline to the tail of the parotid gland, at the level of the lower border of the
submandibular gland as for a gland-removing procedure. Then the facial vein is ligated and
divided, reflecting upward the superior ligature to preserve the marginal mandibular branch of the
facial nerve. The retromandibular vein and the external jugular vein are also ligated and divided.

Figure 5-7 Lateral view of the dissection of the sternocleidomastoid muscle
on the right side. The fascia is incised over the posterior border of the muscle
and dissected forward. The great auricular nerve has been preserved. Note the
external jugular vein ligated at the posterior border of the
sternocleidomastoid muscle and above the clavicle. SC, sternocleidomastoid
muscle; F, fascia dissected from the sternocleidomastoid muscle; ga, great
auricular nerve; ej, external jugular vein.
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Now, instead of including the submandibular gland within the specimen, its fascia is dissected
inferiorly while the gland is retracted superiorly (Figs. 5-10 and 5-11). The contents of the
submandibular fossa are now exposed. The fibrofatty tissue containing the submandibular
nodes is grasped and dissected off the submandibular triangle, preserving the gland. The
dissection may be continued medially to include the submental nodes, but this is seldom required
in tumors that allow preservation of the submandibular gland.

Figure 5-8 Protection to the marginal mandibular branch of the facial
nerve is obtained with the maneuver of the facial vein (right side). fv,
facial vein; mn, marginal nerve; F, fascia retracted upwards; SG,
submandibular gland; PG, parotid gland.

Figure 5-9 Lateral view of the surgical field after elevation of the skin flaps,
preserving the deep layer of the cervical fascia (right side). SG, submandibular
gland; SC, sternocleidomastoid muscle; tc, transverse cervical nerve; SF,
superior skin flap; ; Erb’s point.
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The dissection then continues over the digastric and stylohyoid muscles. The muscles are
retracted superiorly (Fig. 5-12), and the fascial sheath is easily dissected from the subdigastric and
upper jugular spaces. The hypoglossal nerve is identified and the dissection is continued in the
usual way, the only difference being the preservation of the submandibular gland.

Figure 5-10 The fascia is incised in the upper boundary of the surgical field
and dissected inferiorly over the submandibular gland. SG, submandibular
gland; SC, sternocleidomastoid muscle; F, fascia dissected inferiorly.

Figure 5-11 The submandibular gland is retracted superiorly, exposing the
digastric muscle. SG, submandibular gland; SC, sternocleidomastoid muscle; it,
intermediate tendon of the digastric muscle; fv, facial vein.
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THE LINGUAL VEINS AND THE HYPOGLOSSAL NERVE

The hypoglossal nerve in the submandibular triangle is crossed by a variable number of lingual
veins that drain the lingual area toward the internal jugular vein (Fig. 5-13). The anatomical
distribution of the lingual veins is unpredictable, thus preventing a systematic approach to the
area. These veins are a frequent source of troublesome bleeding because of their thin wall and the
proximity to the main trunk of the hypoglossal nerve. This area must be approached carefully; it is
important to avoid the placement of clamps and ligatures without clear identification of the
hypoglossal nerve. Bipolar coagulation may be useful at this stage of the operation.

IDENTIFICATION OF THE SPINAL ACCESSORY NERVE

The most common complaint after radical neck dissection is the discomfort of shoulder droop
resulting from spinal accessory nerve transection. Functional neck dissection preserves the spinal
accessory nerve. However, shoulder function after functional neck dissection is not always normal.
The explanation to this apparently paradoxical fact must be sought in the variable innervation of
the shoulder, especially with respect to the participation of the cervical plexus in shoulder motility.
Injury to the motor branches of the cervical plexus that supply the deep muscles of the neck may
explain the variation in the degree of disability of the shoulder after preservation of the spinal
accessory nerve. The possibility of motor supply to the trapezius from the cervical plexus in human
beings is still controversial and rests upon indirect embryological, surgical, and clinical evidence.

The spinal accessory nerve must be identified as it enters the sternocleidomastoid muscle
(Fig. 5-14). This point is usually located at the junction of the upper one third and lower two thirds
of the muscle. During the dissection of the medial aspect of the fascia of the sternocleidomastoid

Figure 5-12 Retraction of the submandibular gland and digastric muscle
allows the dissection of the submandibular fossa (right side). SG,
submandibular gland; it, intermediate tendon of the digastric muscle; hn,
hypoglossal nerve; lv, lingual vein.
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Figure 5-13 Relations between the hypoglossal nerve and the lingual vessels
in the right submandibular fossa. hn, hypoglossal nerve; lv, lingual vein; la,
lingual artery.

Figure 5-14 The spinal accessory nerve is identified as it enters the
sternocleidomastoid muscle on the right side. SC, sternocleidomastoid muscle;
IJ, internal jugular vein; sa, spinal accessory nerve.
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muscle, the entrance of the spinal accessory nerve into the muscle is easily identified. The nerve is
usually accompanied by a satellite vessel that must be carefully cauterized to avoid excessive nerve
stimulation.

Once identified at its entrance in the sternocleidomastoid muscle, the nerve is followed
superiorly toward the internal jugular vein (Fig. 5-15). The spinal accessory nerve usually comes
obliquely in a posterior and inferior direction from the jugular foramen. The relations between the
spinal accessory nerve and the internal jugular vein are variable. In approximately two thirds of
cases, the nerve crosses external to the vein. In the remaining cases, the nerve passes behind the
vein (Fig. 5-16) or even across it. The surgeon must keep this important information in mind while
dissecting the spinal accessory nerve toward the internal jugular vein. When the vein is
approached, precise identification of its wall is mandatory before complete isolation of the nerve
is accomplished. Otherwise, the internal jugular vein may be easily injured.

The isolation of the spinal accessory nerve in this region takes place through the fibrofatty tissue
of the upper jugular area where the scalpel is not very effective. Thus, the scissors is recommended
for this step of the operation. For a satisfactory removal of all fibrofatty tissue in this area it is
important to completely isolate the spinal accessory nerve from the surrounding tissue. This will
facilitate the delivery of the tissue beneath the nerve by means of the spinal accessory maneuver.

On a complete functional approach, the spinal accessory nerve may also be found in the
posterior triangle of the neck. At this level, the surgical position of the patient and the traction
applied to the dissected tissue may displace the nerve from its original course. Usually, a slight
anterior curvature is created through the neural anastomosis of the spinal accessory nerve with the
second, third, and fourth cervical nerves. To avoid injuring the spinal accessory nerve in the
posterior triangle, a thorough knowledge of its anatomy is essential.

The spinal accessory nerve enters the supraclavicular triangle at its upper angle, deep to Erb’s
point, and descends obliquely in a posterior and inferior direction toward the trapezius muscle
(Fig. 5-17). Its course is usually associated with the posterior border of the levator scapulae muscle.
The spinal accessory nerve should not be confused with several supraclavicular branches of the

Figure 5-15 The nerve is completely exposed between the muscle and the
internal jugular vein (right side). SC, sternocleidomastoid muscle; IJ, internal
jugular vein; sa, spinal accessory nerve; hn, hypoglassal nerve; SS, specimen
from the submandibular area.
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Figure 5-16 Lateral view of the right spinal accessory nerve crossing posterior
to the internal jugular vein. IJ, internal jugular vein; sa, spinal accessory nerve.

Figure 5-17 Relations between the spinal
accessory nerve and the branches of the
cervical plexus within the posterior triangle
of the neck. sa, spinal accessory nerve; sc,
sternocleidomastoid muscle; tm, trapezius
muscle; r, Erb’s point; �; branches of the
cervical plexus.

HINTS AND PITFALLS 119



cervical plexus that follow a similar but more superficial course (Fig. 4-37). Although it is usually
not necessary, the novice surgeon may find electric stimulation useful to confirm the location of the
spinal accessory nerve in the posterior triangle.

THE SPINAL ACCESSORY MANEUVER

Osvaldo Suárez used the term spinal accessory maneuver to refer to the surgical step in which the
fibrofatty tissue surrounding the spinal accessory nerve in the upper jugular region is passed
beneath the nerve to be removed in-continuity with the rest of the specimen (Fig. 5-18).

After the spinal accessory nerve has been completely isolated on its course from the sternoclei-
domastoid muscle to the internal jugular vein, the tissue lying posterior and superior to the nerve
is dissected from the splenius capitis and levator scapulae muscles (Fig. 5-18A). Once dissected
from the plane of the deep muscles, the tissue is passed underneath the nerve to be removed en
bloc with the rest of the specimen (Fig. 5-18B).

At this moment, two more hints may help the forthcoming dissection.

1. The tissue that has been passed beneath the nerve should also be freed from the uppermost
part of the internal jugular vein (Figs. 5-18B and 5-19). This facilitates the dissection of the
carotid sheath in a later step of the operation.

2. After the spinal accessory maneuver has been completed, the dissection is continued anterior
to the sternocleidomastoid muscle in a downward direction for a few more centimeters.
Keeping the sternocleidomastoid muscle retracted posteriorly, a number 10 knife blade is used
to cut the tissue located below the entrance of spinal accessory nerve, until the underlying
levator scapulae muscle is noted (Figs. 5-19 and 5-20). This cut is taken inferiorly to the level of
Erb’s point, and helps in the dissection of the deep muscles that will be performed in a later
step of the operation.

THE TRANSVERSE CERVICAL VESSELS

The transverse cervical artery and vein constitute important anatomical landmarks in the posterior
triangle of the neck. The transverse cervical artery is one of the branches of the thyrocervical trunk.
The variations in the branches and the exact manner of branching of the thyrocervical trunk are
numerous (Fig. 4-39). However, the prevailing patterns usually show at least one branch that runs
almost transversely across the neck, anterior to the anterior scalene muscle and the brachial plexus
(Fig. 5-21).

The transverse cervical artery is usually accompanied by a vein. Both are found within the
fibrofatty tissue of the supraclavicular fossa and often may be preserved during functional neck
dissection. However, there is an inconstant ascending branch from the thyrocervical trunk that
usually must be ligated and divided to allow a complete dissection of the supraclavicular fossa.
This ascending cervical artery may arise from the inferior thyroid artery or from other arteries at
the base of the neck, and it is frequently represented by more than one vessel.
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Figure 5-18 Spinal accessory maneuver on the right side. (A). The fibrofatty
tissue of the upper spinal accessory region has been dissected from the deep
muscular floor. (B). The dissected tissue has been passed beneath the nerve to
join the specimen coming from the submandibular area. sa, spinal accessory
nerve; ls, levator scapulae muscle; IJ, internal jugular vein; hn, hypoglossal
nerve; SC, sternocleidomastoid muscle; SS, specimen from the upper spinal
accessory region; SJ, specimen from the upper jugular and submandibular area.
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Figure 5-19 The spinal accessory maneuver is completed and the specimen has
been dissected from the upper part of the internal jugular vein on the left side.
A final cut is made below the spinal accessory nerve (- - - - -). SC,
sternocleidomastoid muscle; sa, spinal accessory nerve; IJ, internal jugular vein;
hn, hypoglossal nerve; dm, digastric muscle; el, ear lobule; S, specimen from the
upper jugular and spinal accessory area.

Figure 5-20 Before approaching the supraclavicular area, a final downward
cut is made anterior to the sternocleidomastoid muscle (- - - - -). This cut extends
approximately 2 cm below the spinal accessory nerve and should be carried
deep to the levator scapulae muscle (right side). SC, sternocleidomastoid
muscle; sa, spinal accessory nerve; S, specimen from the upper spinal accessory
region.
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PRESERVING THE BRANCHES OF THE CERVICAL PLEXUS

As already mentioned, the cervical plexus has important connections to the spinal accessory nerve.
A branch from the second cervical nerve typically joins the spinal accessory nerve before it enters
the sternocleidomastoid muscle. Also, branches from the second, third, and fourth cervical nerves
join the spinal accessory nerve (Fig. 5-22). Although the branches connecting the cervical plexus
with the spinal accessory nerve are believed to be sensory, surgical evidence suggests that their
preservation results in better shoulder function.

A thorough knowledge of the anatomy of the cervical plexus is necessary to preserve the
connecting branches with the spinal accessory nerve. The cervical plexus is formed by the ventral
rami of the second, third, and fourth cervical nerves, and also sometimes with a contribution from
the first (Fig. 2-20). This neural network has two types of branches, superficial or cutaneous, and
deep. The superficial branches arise from a series of loops between the second, third, and fourth
cervical nerves. The most constant are the lesser occipital, the great auricular, the transverse
cervical, and the supraclavicular nerves. Most of these sensory branches will be transected during
the operation.

On the other hand, the deep branches are largely motor, except for the contribution to the
sternocleidomastoid and trapezius muscles, where controversy still remains. The deep branches
include the ansa hypoglossi, or ansa cervicalis (Fig. 5-23), the phrenic nerve (Fig. 5-21), and the
branches to the trapezius muscle (Fig. 5-22). Except for the ansa cervicalis, whose traject is
different, the deep branches of the cervical plexus should be preserved by keeping the dissection
superficial to their course. The anterior cervical nerves should be sectioned distal to the point
where the deep branches leave the main root (Fig. 4-42). The motor supply to the levator scapulae
muscle can also be preserved by staying superficial to the deep layer of the cervical fascia at the
level of the midportion of the levator scapulae. This is where the neurovascular supply enters the
muscle.

Figure 5-21 Right supraclavicular fossa after removal of its lymphatic
contents. CS, carotid sheath; pn, phrenic nerve; tv, transverse cervical vessels;
oh, omohyoid muscle; SC, sternocleidomastoid muscle.
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Figure 5-22 The deep branches of the cervical plexus have been preserved on
the right side. SC, sternocleidomastoid muscle; as, anterior scalene muscle; ls,
levator scapulae muscle; BP, brachial plexus; CS, carotid sheath; , deep
branches of the cervical plexus.

Figure 5-23 Ansa cervicalis on the left side of the neck. sr, superior root of the
ansa cervicalis; ir, inferior root of the ansa cervicalis; SC, sternocleidomastoid
muscle; oh, omohyoid muscle.
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PRESERVING THE PHRENIC NERVE

The phrenic nerve is a deep branch of the cervical plexus with neural contribution from the
brachial plexus. It usually arises from the third, fourth, and fifth cervical nerves (Fig. 2-20). The
nerve courses downward with a slight medial inclination over the anterior face of the anterior
scalene muscle. It runs directly on the anterior surface of the muscle fibers, between them and the
overlying fascia, which is the prevertebral layer of the cervical fascia (Figs. 5-21 and 4-40). The
phrenic nerve provides motor function to the ipsilateral diaphragm.

The easiest way to avoid injuring the phrenic nerve is to stay superficial to the prevertebral layer
of the cervical fascia at the level of the anterior scalene muscle. This will keep the phrenic nerve
protected by the fascial layer. When approaching the carotid sheath, the anterior superficial
branches of the cervical plexus must be transected distal to the exit of the phrenic roots to preserve
the deep cervical contributions and maintain the anatomical and functional integrity of the phrenic
nerve.

THE SYMPATHETIC TRUNK

The cervical sympathetic chain consists of several ganglia, between two and four, and the trunk
connecting them. The sympathetic trunk lies medial to the phrenic nerve and posterior to the
carotid sheath. It may be found during the dissection of the carotid sheath, when the surgeon
carries the dissection too far medially over the deep muscles (Figs. 5-24 and 5-25). In these cases it
may be mistaken for the vagus nerve when, in reality, the vagus nerve runs more anteriorly within
the carotid sheath, not posterior to it, between the carotid artery and the internal jugular vein.
Precise knowledge of the anatomy of this area is important to prevent injury to the sympathetic
trunk.

Figure 5-24 Lateral view of the contents of the carotid sheath on the right
side. IJ, internal jugular vein; vn, vagus nerve; st, sympathetic trunk; ac, ansa
cervicalis.
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The basic references for identifying the sympathetic trunk are its close relation to the posterior
wall of the carotid artery and its medial situation with respect to other neural neck structures.
Unlike the phrenic nerve, the sympathetic trunk does not lie upon the anterior scalene muscle, but
medial to it.

DANGER POINTS IN THE DISSECTION OF THE INTERNAL JUGULAR
VEIN

Preservation of the internal jugular vein is one of the main advantages of functional neck
dissection. Under normal conditions this is not a difficult step of the operation. However, some
particular details may contribute to a successful dissection of this important structure.

We prefer the scalpel for this part of the operation, which is usually striking given its apparent
‘‘danger.’’ However, it is our experience that, if properly performed, knife dissection of the carotid
sheath is the most effective, clean, and safe way to dissect the lymphatic tissue in this area.

The general rules for safe knife dissection that have been previously described in this chapter
must be carefully followed. Adequate tension must be applied to all tissues. Gentle movements
must be performed by the surgeon and surrounding personnel. The knife blade must be directed
obliquely against the wall of the internal jugular vein (Fig. 5-26). And, finally, the entire length of
the vein must be dissected in a continuous fashion, from the clavicle to the mastoid.

In spite of all these measures, two danger points are usually found at the beginning of every
dissection of the carotid sheath. They correspond to both ends of the dissected internal jugular
vein. We refer to these points as the ‘‘two initial folds’’ because here the vein wall folds as a
consequence of the traction exerted by the dissected tissue (Figs. 5-27 and 5-28). Before further
dissection of the carotid sheath is accomplished, these two folds should be carefully removed

Figure 5-25 The sympathetic trunk lies posterior to the carotid sheath,
whereas the vagus nerve runs between the internal jugular vein and the
carotid artery (right side). IJ, internal jugular vein; ca, carotid artery; vn, vagus
nerve; st, sympathetic trunk.
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without injuring the internal jugular vein. It is important to know that the folded wall of the vein is
especially sensible to the cutting edge of sharp instruments (scissors, scalpel). Thus, extreme care
must be taken when working in these areas.

The upper fold may be less marked if the tissue from the upper spinal accessory nerve region
was previously dissected off the wall of the internal jugular vein as described during the spinal
accessory maneuver (Figs. 5-18B, 5-19, and 5-27). The lower fold is usually located at the level of
the crossing between the omohyoid muscle and the internal jugular vein (Fig. 5-28A). In fact, the

Figure 5-26
Adequate positioning
of the scalpel is crucial
for a safe dissection
over the internal
jugular vein.

Figure 5-27 Upper fold of the carotid sheath at the internal jugular vein on
the left side of the neck. To facilitate the dissection at this level, the tissue was
dissected off the upper part of the internal jugular vein at the end of the spinal
accessory maneuver. uf, upper fold; IJ, internal jugular vein; sa, spinal accessory
nerve; S, specimen from the upper spinal accessory region.
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Figure 5-28 Danger points in the dissection of the carotid sheath. Lower fold
over the internal jugular vein on the right side of the neck. (A) The lower fold
develops at the crossing of the omohyoid muscle and the internal jugular vein.
(B) Retraction of the omohyoid muscle facilitates the dissection of the lower
fold. lf, lower fold; IJ, internal jugular vein; ca, carotid artery; vn, vagus nerve;
oh, omohyoid muscle.
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omohyoid muscle greatly contributes to this fold. Thus, if the omohyoid muscle is to be removed
with the primary tumor, it can be transected at this moment to help the dissection of the lower part
of the carotid sheath. On the other hand, when the omohyoid muscle is to be preserved, inferior
retraction of the muscle allows better exposure of the lower part of the internal jugular vein and
facilitates the dissection of the lower fold (Fig. 5-28B).

After both ends of the internal jugular vein have been freed, the dissection must be carried along
the entire length of the vein, cutting obliquely with the scalpel over the tense wall of the vein. As
the medial aspect of the vein is approached, several tributaries may be identified. The smaller veins
can be cauterized, taking care not to injure the wall of the internal jugular vein, whereas the larger
trunks need to be ligated and divided (Fig. 5-29).

THE THORACIC DUCT

The large lymphatic channels that terminate at the base of the neck are the thoracic duct on the left
and the right lymphatic duct on the right. The right lymphatic duct is not a common source of
problems during neck dissection. However, injuring the thoracic duct during the operation results
in persistent chylous leak that may be extremely difficult to solve in patients with a functional
approach. Preservation of the sternocleidomastoid muscle in these patients decreases the efficacy of
the usual compressive maneuvers that are used to stop chylous leak. Thus, early recognition of
lymphatic leakage during the operation is crucial in order to repair the injury before closure.
Precise knowledge of the cervical course of the thoracic duct is fundamental to avoid postoperative
problems.

The exact end point of the thoracic duct is variable because it may open into the internal jugular
vein, the subclavian vein, or the angle of junction between them. Also, the termination of the duct

Figure 5-29 A middle thyroid vein drains into the internal jugular vein on the
right side. IJ, internal jugular vein; CA, carotid artery; mt, middle thyroid vein
draining into the internal jugular vein.
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may be doubled, tripled, or even quadrupled. All these variations, along with the frail thin walls of
the duct, facilitate its injury at surgery.

The best way to avoid injuring the thoracic duct is by not approaching the base of the neck on
the left side unless it is absolutely necessary. When the operation must proceed to the lowest part of
the left side of the neck, the surgeon must be aware of the variable anatomy of the thoracic duct
when approaching the junction of the internal jugular and subclavian veins. If the duct is to be
ligated to include in the dissection the tissue at the level of the final portion of the internal jugular
vein, additional tissue must be included in the ligature to avoid sectioning the thin wall of the
thoracic duct with the suture. Thus, the area of the duct is surrounded by muscle, fascia, or adipose
tissue before being sutured with 3-0 atraumatic silk (Fig. 5-30).

When the duct is inadvertently sectioned, the lymph drains overtly at the base of the neck. This
situation must be recognized and repaired during the operation. The typical transparent, slightly
yellow liquid with particles of fat positively identifies the presence of lymphorrhea from a cut
thoracic duct. In such instances the ruptured opening of the duct must be identified and repaired,
including additional tissue in the ligature, as mentioned before. It is not uncommon after
involuntary section of the thoracic duct that the open end of the vessel cannot be identified. In
these cases the area where the lymph appears at the base of the neck must be sutured, including
enough tissue to stop the leak. Attentive examination of the area must be performed after repair to
assure the cessation of the leak. Asking the anesthetist to momentarily increase the thoracic
pressure may help in the identification of the cut end of the duct and to assess the resolution of the
lymphorrhea.

Although the right lymphatic duct is seldom a problem, the same principles must be applied in
case of a right chylous leak.

Figure 5-30 Repair of an injured thoracic duct
requires the use of muscle, fascia, or adipose
tissue to surround the fragile wall of this major
lymph duct. td, thoracic duct; IJ, internal jugular
vein; SC, sternocleidomastoid muscle; tm,
trapezius muscle; oh, omohyoid muscle.
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CHAPTER6

Complications

P
ostoperative complications after neck surgery have a significant impact on morbidity and
health care cost, leading to prolonged hospitalizations, further operations, permanent
sequelae, and sometimes, fatal outcome. Aging, poor nutritional status, and chronic

diseases of the respiratory, cardiovascular, and other systems (due to alcohol and tobacco abuse)
are common factors in most patients with tumors of the upper aerodigestive tract. Salvage surgery
after radiation therapy has also been related to higher incidence of complications.

Concerning neck dissection, it is difficult to identify the complications directly related to the
procedure and separate them from those associated with removal of the primary tumor because
both surgeries are usually performed at the same time. Tables 6-1 and 6-2 summarize the
complications that can be more specifically related to neck dissection and will be addressed in
this chapter.

CERVICAL COMPLICATIONS

Local Complications

Infection and Serohematoma

Infection following functional and selective neck dissection is unusual, around 3%, and frequently
related to hematoma. Infection is more frequent when the neck dissection is associated with
surgical procedures that include opening of the aerodigestive tract. The majority of wound
infections are related to pharyngocutaneous fistula after laryngectomy. Infection is best prevented
by meticulous sterile surgical technique, gentle handling of the tissue, irrigation, and adequate
placing of suction catheters. Necrotic tissue, in the form of residue after either ligature or
coagulation, is a focus for bacterial growth. Suction catheter minimizes the incidence of hematoma
and seroma, which are frequently associated with wound infection by constituting an ideal media
for bacterial growth.

Hematoma and seroma are usually due to inadequate hemostasis at the time of surgery,
coagulation disorders, drain obstruction, or incorrect placement of drains. Any effective measure
that prevents dead space and hematoma is also useful in minimizing infection. We usually place
one suction catheter on each side of the neck after neck dissection. Correct functioning of the drain
should be checked immediately after surgery and periodically during the early postoperative
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period. Inadequate suture of the trachea to the skin in patients requiring tracheostomy results in a
cervical opening that prevents vacuum, leading to blood collection and eventually infection, when
suction drains are used. The drain is removed on the second or third postoperative day, depending
on the output. If seroma develops in spite of these maneuvers, it can be evacuated by needle
aspiration, drained through the wound, or observed for gradual absorption. However, prompt
drainage will decrease the chances of bacterial contamination.

In procedures not requiring opening of the aerodigestive tract, functional neck dissection is
considered a clean surgical procedure, and perioperative antibiotics are not beneficial in preventing
infection. Antibiotic prophylaxis is important to decrease the infection rate in some surgical
procedures, although it is not the key to the problem in isolated neck dissection. Different antibiotic
combinations that cover aerobic and anaerobic bacteria are reported depending on the individual
preferences. Dose, time of administration, and type of antibiotic depend on personal preferences
and are different at each institution.

Infection should be suspected in a patient with spiking fever, chills, malaise, odor, and swelling
or edema of the skin flaps. A small separate incision, or the opening of a limited window in the
skin incision, is usually sufficient to drain a serohematoma and prevent further elevation of the
flaps with the risk of necrosis and exposure of the great vessels.

Wound Dehiscence

Wound dehiscence is related to inadequate planning of the incision or to infection. Proper
placement of the incision should be planned with the patient sitting in the upright position. The
location of the incision and its length should be sufficient to allow adequate exposure to minimize
the need for vigorous wound retraction intraoperatively. The skin flaps should be carefully
protected from retractors or cautery. We usually fix wet towels to the skin flaps to protect the
skin throughout the operation and to avoid direct traction over the skin edge. Crosshatch marks
should be avoided to improve the cosmetic results and to avoid additional scarring. Methylene
blue or surgical pen marks allow proper realignment of long incisions during skin closure without
the risk of additional scars.

In previously irradiated patients, careful skin realignment and subcutaneous suture are
important to avoid wound dehiscence facilitated by radiation-induced devascularization. When
the patient has been heavily radiated and the skin is atrophic, it is better to use mattress sutures,

TABLE 6.1. Cervical Complications Asso-

ciated with Functional and Selective Neck

Dissection

Local Complications
Infection
Serohematoma
Wound dehiscence
Chylous fistula

Vascular Complications
Hemorrhage
Vascular blowout

Neural Complications
Spinal accessory nerve
Phrenic nerve
Hypoglossal nerve
Vagus nerve
Sympathetic trunk
Mandibular branch of CN VII
Brachial plexus

TABLE 6.2. General Complications

Associated with Functional and Selective

Neck Dissection

Pulmonary Complications
Pneumonia
Pulmonary embolism

Stress ulcer
Sepsis
Other
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placing a rubber catheter between the suture and the skin to decrease tension with subsequent
ischemia and skin necrosis.

Chylous Fistula

Chylous leakage is an uncommon complication, with a reported incidence of 1 to 2.5%. It is much
more frequent on the left side of the neck. When the thoracic duct is to be ligated during surgery, it
should be surrounded by muscle, fascia, or adipose tissue to avoid sectioning its thin wall with the
ligature. After ligation, the lower part of the left side of the neck must be carefully inspected for
chyle pooling. Asking the anesthesiologist to increase the intrathoracic pressure and placing the
patient in the Trendelenburg position are helpful in the intraoperative identification of chyle leak in
the area of the thoracic duct. It is important to note that in most patients developing postoperative
chyle fistula, this was previously identified and apparently controlled intraoperatively.

In the postoperative period, chylous fistula is recognized by the appearance of a milky fluid in
the drains. This is usually evident within the first 5 days after surgery. The chylous origin of the
fluid can be confirmed by measuring the content of triglycerides, usually over 100 mg/dL. When
chylous leak is suspected, dietary modifications can be prescribed. Low fat diet, either enteral or
parenteral, is usually recommended because medium-chain triglycerides are absorbed directly into
the portal venous circulation, avoiding the thoracic duct. Elevation of the head, repeated
aspiration, and pressure dressing are also recommended. However, it is important to note that
preservation of the sternocleidomastoid muscle in functional and selective neck dissection
constitutes an important obstacle for successful compression. Insertion of a pressure packing
impregnated with irritant solution, like Betadine, into the area of the thoracic duct has also been
recommended as a nonsurgical method to stop chylous leak. The daily volume of the leak has been
reported to range from 80 to 4500 mL. When more than 500 mL of chyle drain per day, nonsurgical
stop is unlikely.

If no response is found upon conservative treatment, the lower part of the neck should be
surgically explored. Before surgery is attempted it may be helpful to put the patient on a high lipid
enteral diet to give chyle a thick and milky consistency, which will improve the intraoperative
identification of the leak.

Vascular Complications

Bleeding

Bleeding is not a frequent complication after neck dissection, but when it happens, it is important
to determine whether the hemorrhage is due to a small superficial vessel or to a more important
deep vessel. Superficial bleeding is usually bright red, it does not bulge the skin flaps, and it tends
to stop with gentle external compression or by placing a stitch around the bleeding point.
Generalized oozing of blood can produce up to 500 mL in a few hours. On the other hand,
ballooning of the skin flaps or filling the drain system containers with more than 250 mL of blood
in less than 30 minutes indicates a more serious hemorrhage.

In our experience, the most frequent sources of venous bleeding after functional and selective
neck dissection are the retromandibular vein at the tail of the parotid gland, the branches of the
transverse cervical vein in the supraclavicular fossa, and small affluents to the internal jugular
vein. When the tail of the parotid gland is included in the resection, the retromandibular vein
should be identified and ligated. Dissection of area IV and the lower part of area V may result in
inadvertent sectioning of small branches of the transverse cervical vein. When the patient’s blood
pressure is low, the inferior stump of the transected vein may retract caudally without bleeding
during the operation. Then, when the patient wakes up from the anesthesia, cough and increased
abdominal pressure may induce bleeding. The same may happen when small branches of the
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internal jugular vein are sectioned during the dissection of the carotid sheath, especially those
located on the posterior aspect of the vein.

To identify any possible source of venous bleeding not detected during the operation, it is
important to wash the surgical field with saline at the end of the operation and ask the anesthetist
to increase the venous pressure to force bleeding from unnoticed opened veins. When hemoclips
are used during the operation, care must be taken while cleaning to avoid unintentional
displacement of the clips, leaving a collapsed vessel that can eventually bleed with a sudden
increase in venous pressure. On the other hand, the small veins that branch directly from the
internal jugular vein are better ligated than cauterized, especially when they are to be sectioned
close to the wall of the internal jugular vein because necrosis induced by the cautery may produce
hemorrhage in the late postoperative period. Special attention should be paid to electrocautery in
previously irradiated patients.

Arterial bleeding is more evident at surgery than venous bleeding. It is usually secondary to
malposition or displacement of a ligature. The most frequent sources of arterial bleeding in our
experience are the superior laryngeal pedicle and the inferior thyroid artery.

When hemorrhage is suspected in the immediate postoperative period, adequate blood
replacement and airway maintenance should be ensured as first priority. Then, the patient
should be taken to the operating room where the neck should be explored under aseptic conditions
with good illumination and adequate material. Evacuation of blood clots and hematoma, along
with washing the surgical field, helps in identifying the bleeding vessels and reduces the risk of
infection. The use of compressive dressing is not recommended because, although it may reduce
postoperative edema, it does not stop the development of hematoma, and may in fact delay its
recognition.

Vascular Blowout

In most cases, this dramatic complication is not related to neck dissection but to other problems
associated with surgery for the primary tumor, especially pharyngocutaneous fistula. This is a
frequent complication in patients surgically treated for laryngeal and hypopharyngeal carcinomas.
Continuous leakage of saliva into the wound may produce secondary infection and necrosis, which
eventually may lead to a blowout of any of the major vessels in the neck. Other factors such as
malnutrition, diabetes, and previous radiation therapy increase the risk of vascular blowout by
increasing the risk of local infection and fistula formation. Any bleeding from the wound should be
considered an alert sign. If bleeding persists and a pharyngocutaneous fistula is present surgical
exploration of the neck is recommended.

Vascular blowout is especially serious when it affects the carotid artery. This is an often fatal
complication and a terrible experience for the patient, the family, and the treatment team. On the
other hand, the internal jugular vein blowout, although serious, seldom has a fatal outcome.
Rupture of the internal jugular vein is often preceded by previous hemorrhage of lower intensity.
No attempt should be made to control the hemorrhage at bedside by placing hemostats because
this maneuver usually produces further rupture of the vessel, mainly in those cases associated with
infection secondary to pharyngocutaneous fistula. The airway must be ensured, a good intrave-
nous fluid line should be used, and blood samples for cross-matching should be obtained while
pressure is maintained over the vessel. Control of massive bleeding from the carotid artery or the
internal jugular vein should be attempted in the operating room with adequate personnel,
monitoring, and surgical material.

The carotid artery should be explored caudal first, until a normal artery is found. The risk of
neurological sequelae from ligation of the common carotid artery must be accepted because its
repair is seldom possible due to the lack of normal walls in the proximity of the ruptured area. On
the other hand, ligation of the internal jugular vein on one side has no important side effects, even
after bilateral procedures, because the patency of the contralateral vein ensures acceptable blood
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drainage. The situation changes when both veins are ligated simultaneously. Facial and cerebral
edema can dramatically appear within a few hours after surgery and must be combated by
positioning the patient at 45 degrees, avoiding pressure dressing, checking fluid and electrolyte
balance, and monitoring central venous pressure. Cerebral edema is a serious complication,
producing progressive neurological deficit that may lead to coma. It requires careful management
by taking the patient to the intensive care unit until normal circulation is regained. Long-lasting
facial edema may be alleviated by frequent massage that contributes to the development of
collateral circulation. This maneuver is especially important in previously irradiated patients in
whom normal circulation is further impaired as a result of radiotherapy.

Neural Complications

Spinal Accessory Nerve

Dysfunction of the spinal accessory nerve and subsequent shoulder pain after radical neck
dissection is one of the reasons that led the search for less aggressive techniques for the management
of neck metastasis in head and neck cancer patients. Unfortunately, preservation of the nerve does
not always mean nerve function preservation. Every effort should be made to avoid unnecessary
trauma to the nerve, especially stretching or using electrocautery in its vicinity. Damage of the spinal
accessory nerve produces denervation of the trapezius muscle, one of the main shoulder adductor
muscles. This results in the so-called shoulder syndrome characterized by pain, weakness,
deformity of the shoulder girdle, and inability to abduct the shoulder above 90 degrees.

The shoulder syndrome can appear not only after trauma to the nerve, but also when its
anastomosis with the cervical plexus is severed. The role of the neural connections between the
spinal accessory nerve and some deep branches of the cervical plexus has been widely debated in
the literature. Although most anatomy textbooks insist on the sensory nature of this connection,
surgical evidence suggests a motor participation of the cervical plexus on shoulder function. The
branch of Maubrac, though not always present, may contribute to the motor supply of the
shoulder. This nerve is sometimes present as a dominant branch with two or three additional
smaller branches that join the spinal accessory nerve. When these nerves are visible, every effort
should be made to preserve them as long as it is oncologically safe. The spinal accessory nerve
frequently divides before entering the muscle, and all branches must be preserved to obtain the
best shoulder function.

A study specifically focused on quality of life issues and pain after neck dissection with
preservation or transection of the spinal accessory nerve found that patients in whom the nerve
was preserved had less pain and less need for medication. Thus, although preservation of the nerve
at surgery does not guarantee normal function, fewer sequelae and better results are obtained in
nerve sparing procedures.

Surgical preservation of the spinal accessory nerve is best accomplished if the nerve is located
before further manipulation is carried in the area. This is a general policy that should be carefully
followed in every surgical procedure. As in a war, the key to surgical success is ‘‘finding the
’enemy’ before he finds us.’’ The first place to look for the nerve is at its entrance into the
sternocleidomastoid muscle. This usually happens on the medial surface of the upper third of the
sternocleidomastoid muscle, close to its posterior border. A number of small vessels usually
accompany the nerve at this point. It is important to avoid blind placement of hemostats and
careless monopolar cautery in the vicinity of the nerve. Bipolar coagulation may be used in this
area to decrease the risk of nerve damage.

Sometimes the anatomical features of the neck or special tumor conditions may obstruct the
identification of the spinal accessory nerve at its entrance into the sternocleidomastoid muscle. On
these occasions the search must be taken medially to identify the nerve where it crosses the internal
jugular vein. This usually happens with the nerve running superficial to the vein at the level of the
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lateral process of the atlas. However, it is not unusual to see the nerve crossing posterior to the vein
or even across it (Figs. 4-28, and 5-16). This eventuality has been reported in 18 to 30% of cases and
should be kept in mind to avoid unintentional damage to the spinal accessory nerve or to the
internal jugular vein.

Identification is not the only goal of a nerve sparing procedure. Gentle manipulation of the
nerve is of the utmost importance if nerve function is to be preserved. Muscle retraction in the area
of entrance of the spinal accessory nerve should be gentle to prevent nerve stretching leading to
neurapraxia. It is also important not to retract the nerve along with the muscle during the
dissection because this will also result in direct trauma with function impairment.

The novice surgeon is usually concerned about nerve identification at the upper part of the
surgical field as previously exposed. However, this is not the easiest place to damage the nerve
during functional and selective neck dissection. The most dangerous area for injuring the spinal
accessory nerve in a complete neck dissection, including area V, is the vicinity of Erb’s point, where
the nerve leaves the sternocleidomastoid muscle toward the trapezius muscle. In this region the
spinal accessory nerve is located directly underneath the skin and surrounded by fibrofatty tissue.
The spinal accessory nerve leaves the sternocleidomastoid muscle approximately 1 cm deep to
Erb’s point and follows an imaginary line connecting the angle of the mandible with the acromion.
The position of the patient’s head along with the traction exerted by the surgeon during the
dissection may displace the nerve from its original course, creating a slight anterior curvature
where the nerve may be inadvertently damaged. This displacement is due to the nerve connections
with the second, third, and fourth cervical nerves. Precise knowledge of neck anatomy is crucial to
avoid injuring the spinal accessory nerve in this area.

Phrenic Nerve

Injury of the phrenic nerve results in paralysis of the ipsilateral diaphragm because this nerve is the
only motor supply to the muscle that is responsible for 70% of respiratory movement. There are
two maneuvers during which the phrenic nerve may be injured: (1) at the dissection of the
fibrofatty tissue over the scalene fascia and (2) while sectioning the anterior branches of the cervical
plexus.

The phrenic nerve runs under the fascia covering the anterior and medial surface of the anterior
scalene muscle. A useful anatomical landmark for the identification of the phrenic nerve is the
transverse cervical artery and vein that always cross anterior to the nerve. A frequent mistake of
the novice surgeon is to include the fascia of the anterior scalene muscle in the dissection, enclosing
the phrenic nerve with the specimen. To avoid this, the phrenic nerve must be identified before
further dissection is performed on the area. The surgeon must remain superficial to the scalene
fascia while following the transverse cervical vessels anteriorly until the phrenic nerve comes into
view. Once identified, the nerve should be followed upward before transecting the anterior
branches of the cervical plexus. This helps to preserve the nerve roots of the phrenic nerve
coming from the third, fourth, and fifth cervical nerves.

Hypoglossal Nerve

The hypoglossal nerve can be found in the upper part of the surgical field (area II) close to the
jugulodigastric node, which is one of the most frequent areas of regional metastases in head and
neck cancer. The nerve is usually identified during the dissection of the submandibular gland
where it can be seen underneath the lingual veins. These should be handled carefully because of
their fragile wall. If bleeding from the lingual veins occurs near the hypoglossal nerve, blind
placement of hemostats and monopolar coagulation should be avoided to prevent injury to the
nerve. It is also recommended that the hypoglossal nerve be identified prior to ligation of the facial
artery in the submandibular triangle.
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Vagus Nerve

The vagus nerve is widely exposed during the dissection of the carotid sheath and should be
considered an important ‘‘allied’’ during this step of the operation. The dissection of the carotid
sheath begins with a longitudinal incision over the vagus nerve that herein lies between the carotid
artery and the internal jugular vein. This maneuver should be gently performed to avoid injury to
the nerve. Deep incision into the carotid sheath may damage its neurovascular contents, and the
fascial plane for the dissection will be lost.

Another risk area for the vagus nerve during functional and selective neck dissection is the
lower part of the neck in the vicinity of the thoracic duct. When the operation requires ligation of
the thoracic duct the vagus nerve must be identified before the duct is surrounded by tissue and
ligated to prevent its inclusion within the ligature.

Sympathetic Trunk

The sympathetic trunk lies deep and medial to the carotid artery. When the dissection over the
deep cervical muscles is taken too far medially behind the carotid sheath the sympathetic trunk is
at risk. To avoid damaging this important neural structure, the dissection must proceed anteriorly
as soon as the carotid sheath comes into view. Then, a longitudinal incision is made over the vagus
nerve, along the entire length of the carotid sheath, leaving the sympathetic trunk between the
prevertebral fascia and the carotid artery.

Mandibular Branch of the Facial Nerve

The mandibular branch of the facial nerve runs on the undersurface of the platysma muscle,
superficial to the facial vein. It is particularly vulnerable during the elevation of the flaps as well as
at the dissection of the submandibular gland. Damage to this nerve results in altered motion of the
corner of the mouth as a consequence of paralysis of the orbicularis oris muscle.

As with any other nerve, the best way to avoid its damage is by precise identification before
further resection is performed. However, this task is tedious and may expose the nerve to
unnecessary risk. There is a surgical maneuver that uses the facial vein as a landmark to protect
the nerve and retract it from the surgical field (see Chapters 4 and 5) (Figs. 4-19 and 5-8). Shortly,
the facial vein is identified at the lower part of the submandibular gland, where it is ligated and
divided. The superior stump of the vein is retracted superiorly and attached to the upper skin flap.
This reflects the marginal branch away from the field of dissection. With this approach it is possible
to ensure the preservation of the marginal nerve with a quick and easy maneuver that reduces the
risk of damage associated with a direct identification of this thin neural structure.

GENERAL COMPLICATIONS

As already mentioned, poor general condition is frequently found in patients with malignant
tumors of the upper aerodigestive tract undergoing functional and selective neck dissection. The
incidence of associated diseases in this group of patients increases the potential for medical
complications in the early postoperative period. Again, it is difficult to identify which complica-
tions can be attributed to the treatment of the primary tumor and which are the consequence of
neck dissection, when both procedures are simultaneously preformed. In general, neck dissection
alone, although a major head and neck surgical procedure, should not be regarded as a high-risk
surgery, and it is not usually associated with a significant complication rate. Identification of
preoperative factors that may lead to postoperative complications in this patient population
not only has a predictive value but also may guide proactive interventions whenever possible.
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Table 6-2 shows the most common general complications in patients undergoing functional and
selective neck dissection.

Pulmonary Complications

Pulmonary complications, which are frequent after head and neck surgery, are probably associated
with toxic habits in this group of patients. Some studies suggest increased risk of pulmonary
complications with increasing exposure to smoking and drinking. Most head and neck cancer
patients have a moderate risk of pulmonary embolism, and if not contraindication for antic-
oagulation is present, low molecular weight heparin can be used. However, no significant
difference has been reported in the rate of pulmonary complications in patients with neck
dissection. This is logical because this type of postoperative complication is very closely related
to disturbance of the upper airway, which does not happen when neck dissection is performed as
the sole surgical procedure.

Pneumonia and pulmonary insufficiency are the most frequent pulmonary complications after
head and neck surgery. However, they are more closely related to the symptoms and management
of the primary tumor than to neck dissection.

Pulmonary embolism is a significant cause of postoperative morbidity in general and orthopedic
surgery, but it is usually not a major problem after head and neck surgery. Pathophysiological
effects vary from small pulmonary infarcts to life-threatening cardiogenic shock. Radiological
examination is required to confirm the diagnosis and to assess the extent of the problem in order to
institute the most appropriate treatment. This ranges from heparin therapy to surgical embolec-
tomy. Care of the patient with pulmonary embolism requires vigilant nursing, not only because of
the risk of further embolic episodes, but also to diagnose the potential complications of treatment.
Prevention of venous thromboembolism can be pharmacological or mechanical. Pulmonary
embolism can occur in almost any clinical setting, but it appears most frequently in elderly,
immobilized patients. Embolization rarely occurs in healthy young patients. Heart disease is the
major risk factor in patients developing pulmonary embolism, with deep venous thrombosis of the
legs, especially the iliac and femoral veins, as the most common precursor. Only thrombi
developing in large veins are big enough to produce emboli with major clinical significance.

Pulmonary embolism usually presents with a vague clinical picture. Symptoms may be similar
to those of many other cardiorespiratory disorders. Only 20% of patients show the typical
symptoms—hemoptysis, pleural friction rub, gallop rhythm, cyanosis, and chest splinting. The
most common physical findings are tachypnea and tachycardia, which are often transient. Arterial
blood gases showing hypoxemia is nonspecific, but if arterial hypoxemia is not present, pulmonary
embolism is very unlikely. There is no pathognomonic radiological sign of pulmonary embolism on
the plain chest film, although cardiomegaly is the most common chest radiographic abnormality
associated with acute pulmonary embolism. Reliable diagnosis depends on pulmonary arterio-
graphy, radioactive perfusion scan, or computed tomographic scan.

Stress Ulcer

The term stress ulcer refers to a heterogeneous group of acute gastric or duodenal ulcers that
develop following physiologically stressful illness.

Hemorrhage is the major clinical problem, although perforation occurs in about 10% of patients.
Pain rarely occurs. Physical examination is not contributory except to reveal gross or occult fecal
blood or signs of shock. Medication to control gastric acidity is recommended. Treatment with H2

histamine receptor antagonist (cimetidine or ranitidine) is recommended for patients without
previous history of gastritis or ulcer. Inhibitors of H+, K+-ATPase (omeprazole, lansoprazole) are
indicated in patients with previous history of gastritis or ulcer.
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CHAPTER7

Frequently Asked
Questions

E
very time that we lecture about functional neck dissection, there are a number of questions
that systematically appear in the discussion. In this chapter we would like to answer these
questions following the basic guidelines presented in the previous pages.

DOES THE SITE OF THE PRIMARY TUMOR INFLUENCE THE TYPE
OF DISSECTION (I.E., FUNCTIONAL VS. RADICAL)?

This question was frequently asked in the early days of functional neck dissection when the
operation was not considered safe from the oncological standpoint. At that time, more aggressive
neck treatment was advised for tumor sites behaving more aggressively (floor of the mouth,
tongue, hypopharynx). Thus, radical neck dissection was preferred to a functional approach as a
means to improve the outcome.

Nowadays we have learned to separate primary and neck. We are aware that some tumor
locations do more poorly than others. Hypopharynx cancer has a worse prognosis than tumors of
the larynx, but this will not be modified by using a more aggressive neck treatment than is required
by the clinical scenario. In other words, for an N0 neck on a patient with a piriform sinus tumor,
radical neck dissection is not safer than functional neck dissection.

In head and neck cancer patients the neck must be treated according to its own status. The
primary should not be used as a criterion for deciding the approach to the neck. The decision
whether to use radical or functional neck dissection should be based only on the characteristics of
the neck. However, once a functional approach has been selected, the type and extent of the
dissection (complete or selective) should be determined by the location of the primary and the
experience of the surgeon, as we have repeatedly emphasized in the previous pages.
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DOES THE NUMBER OF NODES DICTATE THE TYPE OF
DISSECTION?

This is another controversial issue concerning functional neck dissection. Again, most doubts in
this respect come from the early days when functional neck dissection was considered insufficient.

Although not unanimously recognized, the number of positive nodes in the neck dissection
specimen may harbor prognostic information. However, the exact number of nodes defining the
chances for a poor outcome vary in different studies. On the other hand, in some series, the number
of nodes is not considered to be important from the prognostic standpoint. In any case, selection of
the surgical approach to the neck should not be indicated by the number of nodes, but by the
characteristics of every single node that has been detected in the patient’s neck.

Functional neck dissection can be performed in patients with nonpalpable and small palpable
mobile nodes (usually smaller than 2.5 cm), the size being just a merely orientating factor. The
operation is totally safe in patients with multiple nodes, as long as all nodes fulfill these criteria. In
these cases, radical neck dissection will not be safer than a functional approach. Thus, it is not the
number of nodes that is important, but their clinical characteristics.

DO YOU ALWAYS USE POSTOPERATIVE RADIATION THERAPY
AFTER FUNCTIONAL NECK DISSECTION IN PNþ PATIENTS?

We would very much like to have a conclusive answer to the question of postoperative radio-
therapy for positive nodes, but unfortunately this is not the case. In fact, nobody has the answer to
this question.

Postoperative radiotherapy has been recommended in a large variety of situations: for all
patients with positive nodes; only for patients with more than a certain number of positive nodes—
the number being as variable as the authors that propose this approach; only for patients with
positive nodes showing extracapsular extension; and also, for some combinations of the above.

In our experience, postoperative radiotherapy does not improve regional control or survival in
previously untreated patients with cancer of the larynx undergoing surgical treatment—all patients
in this series had functional neck dissection as part of the initial treatment. Several aspects of the
previous statement should be emphasized: (1) This series includes only patients with cancer of the
larynx, a special subset of head and neck cancer patients with particular characteristics. Extension
of this statement to other tumor locations requires further studies. (2) Patients included in this
study were N0 patients with occult disease and patients with palpable mobile nodes smaller than
2.5 cm. (3) All patients in our series were treated with the same functional approach, removing all
lymph node regions except level I. (4) The study was performed retrospectively with a historical
control from the same institution. Although this may be considered a weak point of the study, it
must be remembered that the great majority of studies trying to assess the usefulness of
postoperative radiotherapy are retrospective studies, and, up till now, no prospective trial has
yet demonstrated a survival benefit derived from postoperative radiotherapy in head and neck
cancer patients.

With this in mind, we can affirm that postoperative radiotherapy did not improve the outcome
of our patients (survival and regional control) in any situation. Patients with positive nodes fared
worse than those without nodes; and patients with extracapsular spread had an especially bad
prognosis. However, this was not improved or modified by the addition of postoperative radio-
therapy.

In conclusion, we do not use postoperative radiotherapy on a routine basis in pNþ patients with
cancer of the larynx treated with functional neck dissection. Postoperative irradiation is reserved
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for large nodes requiring radical neck dissection and factors related to other clinical and surgical
characteristics such as positive margins.

IS FUNCTIONAL NECK DISSECTION STILL POSSIBLE IN
PREVIOUSLY IRRADIATED PATIENTS?

This is a philosophical rather than a technical issue. Functional neck dissection is based on fascial
compartmentalization of the neck. The fascial spaces of the neck separate the lymphatic tissue from
the remaining neck structures. As a consequence of this definition, functional neck dissection is not
possible in a previously irradiated patient because destruction of the fascial spaces within the neck
is one of the unavoidable consequences of radiation therapy. Thus, fascial neck dissection is not
possible after radiation to the neck.

According to the clinical scenario, some type of nonradical neck dissection may be possible in
previously irradiated patients. However, these operations are not true functional neck dissections
but technical modifications to radical neck dissection in which emphasis is placed on preserving
selected neck structures not involved by the tumor. These are ‘‘modified radical neck dissections,’’
operations based on the principles described by Crile, in which some preservation is attempted.

This situation clearly illustrates the conceptual difference between the functional and the classic
approach to neck dissection.

MAY FUNCTIONAL NECK DISSECTION BE USED AS A SALVAGE
OPERATION FOR TREATMENT FAILURES?

The same answer can be given to this question.
Previous surgery modifies the fascial planes of the neck, thus making functional neck dissection

seldom possible. Again, some structures not involved by the tumor may be preserved at surgery.
However, this will not be a true functional approach but a modified radical neck dissection.

IS FUNCTIONAL NECK DISSECTION STILL POSSIBLE AFTER OPEN
NODAL BIOPSY?

In most cases, no functional approach is possible after a previous open biopsy of the neck. An open
nodal biopsy usually impedes a functional approach to the neck.

The discussion about the drawbacks of open nodal biopsy started more than 50 years ago,
during the time of Hayes Martin. Later studies supported that open neck biopsy was harmful in
terms of increased wound necrosis, cervical recurrence, and distant metastasis. However, subse-
quent studies suggested that there is no detriment to survival or recurrence if definitive treatment
follows the biopsy without significant delay. A significant detriment to the patient after open neck
biopsy is that more structures need to be sacrificed at the time of definitive neck surgery, because a
functional approach will not be possible after open nodal biopsy. At present, this is one of the most
important arguments against open neck biopsy.
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HOW DO YOU APPROACH A PATIENT WITH SMALL BILATERAL
NODES SUITABLE FOR BILATERAL FUNCTIONAL NECK
DISSECTION?

A frequent concern in bilateral neck dissection when both sides of the neck are clinically positive is
whether it will be possible to preserve at least one internal jugular vein.

In some instances this may be solved by starting the dissection on the ‘‘good’’ side—the one
with smaller nodes. This will probably ensure the preservation of the internal jugular vein on the
first side, allowing a more aggressive approach on the ‘‘bad’’ side. However, this approach may
prove impractical if the internal jugular vein is injured or must be sacrificed on the good side. In
such instances the dissection of the opposite, or bad, side may be delayed approximately 3 weeks,
or may be performed, accepting the risk associated with the simultaneous removal of both internal
jugular veins.

WHEN BILATERAL FUNCTIONAL NECK DISSECTION IS INDICATED
AND THE INTERNAL JUGULAR VEIN IS DAMAGED DURING THE
DISSECTION OF THE FIRST SIDE, WILL YOU CONTINUE THE
OPERATION, OR DO YOU PREFER TO STAGE THE SECOND SIDE?

The easier answer is: do not damage the internal jugular vein during surgery. However, this is not
always possible and accidents do happen. On the other hand, sometimes the vein must be
sacrificed on one side for oncological reasons. In such circumstances we will probably continue the
operation and dissect the opposite side if the clinical situation suggests a reasonable chance of
preserving the contralateral vein. The chances of accidental damage to the opposite internal jugular
vein are low and there is a high probability that the operation can be completed in a single surgical
time without problems.

The situation is different if radical neck dissection is planned on the opposite side or the chances
to preserve the opposite internal jugular vein are low. Here the decision is more difficult. Staging
the operation means not operating the side with the higher stage of disease and waiting
approximately 3 weeks before definitive treatment may be accomplished. This should be regarded
as potentially harmful for the patient. The alternative is to continue the operation, trying to
preserve as much superficial venous drainage as possible, keeping in mind that oncological safety
is much more important than venous preservation. When no superficial drainage can be preserved
and both internal jugular veins are removed in the same operation, the patient must be carefully
managed in the intensive care unit, and appropriate hydroelectrolytic balance should be main-
tained. In spite of these maneuvers, there is a high risk of severe complications. Thus, the final
decision should be taken according to the patient status and clinical scenario.

WHICH IS YOUR APPROACH TO BORDERLINE INDICATIONS:
FUNCTIONAL OR RADICAL?

Dealing with borderline indications requires clear concepts to avoid faulty decisions. There are two
basic oncological premises that must guide the surgeon’s mind when facing a borderline case:

142 FUNCTIONAL AND SELECTIVE NECK DISSECTION



1. Life is more important than function.

2. The first treatment is the most likely to succeed.

With this in mind the surgeon must decide the most appropriate approach for every single case.
Most of the time this will probably be a more aggressive approach than desired. It must be clear to
every head and neck surgeon that cancer cells cannot be ‘‘chased’’ with a knife, and technical
demonstrations of surgical expertise are not good for the patient and should be limited to the
dissection room.

In conclusion, when in doubt, choose the procedure that, in your own personal experience,
offers the patient the highest chance for cure. Establishing priorities is one of the first things that
every surgeon must learn, and for head and neck cancer surgery life is the first priority to consider.

WHAT WILL YOU DO WITH A LYMPH NODE CONTACTING THE
INTERNAL JUGULAR VEIN?

The situation is similar to that presented in the previous question. Thus, the answer should be the
same.

There is no need to look for—or even worse, create—a cleavage plane between the internal
jugular vein and an adjacent lymph node in order to separate the node from the vein and preserve
the latter. After all, the internal jugular vein is just ‘‘a vein with a name.’’ There is almost no
morbidity associated with the removal of one internal jugular vein, and there may be important
disadvantages from an oncological standpoint if the limits are pushed too far. Thus, in case of
doubt we strongly recommend the removal of the internal jugular vein, or any other removable
structure adjacent to a metastatic lymph node, if this may increase the chances for cure.

The situation is more difficult when the internal jugular vein has been sacrificed, or must also be
removed, on the opposite side. In these cases the advantages and disadvantages of preserving the
vein on the ‘‘good’’ side and performing a one-stage operation must be weighed against those
associated with a two-stage procedure in which the second side is operated approximately 3 weeks
later, and also against those derived from a simultaneous bilateral removal of the internal jugular
vein. Here, the clinical scenario and the surgeon’s experience are crucial to selecting the most
appropriate decision for every patient.
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