Thyroid Cancer

Diagnosis and Treatment

Edited by
Orlo H. Clark
Shiro Noguchi

[



Thyroid Cancer

Diagnosis and Treatment

Edited by

Orlo H. Clark, M.D.

Professor and Vice Chair, Chief of Surgery, Department of Surgery,
University of California, San Francisco, California;
Chief of Surgery, Department of Surgery,
Mount Zion Medical Center,
San Francisco, California

Shiro Noguchi, M.D., Ph.D.

Chief Executive Officer,
Noguchi Thyroid Clinic and Hospital Foundation,
Beppu, Oita, Japan

COVER ILLUSTRATION BY EMILIE CLARK

Quality Medical Publishing, Inc.

ST. LOUIS, MISSOURI
2000



Copyright © 2000 by Quality Medical Publishing, Inc.

All rights reserved. Reproduction of the material herein in any form requires the written

permission of the publisher.

Printed in the United States of America.

This book presents current scientific information and opinion pertinent to medical professionals.

It does not provide advice concerning specific diagnosis and treatment of individual cases and is not
intended for use by the layperson. The authors, editors, and publisher will not be responsible or liable
for actions taken as a result of the opinions expressed in this book.

PUBLISHER Karen Berger
PROJECT MANAGEMENT Shepherd, Inc.
MANUSCRIPT EDITOR Suzanne Wakefield

COVER DESIGN David Berger

Quality Medical Publishing, Inc.
11970 Borman Drive, Suite 222
St. Louis, Missouri 63146
Telephone: 1-800-348-7808
Web site: http://www.qmp.com

LIBRARY OF CONGRESS CATALOGING-IN-PUBLICATION DATA
Thyroid cancer : diagnosis and treatment / edited by Orlo H. Clark, Shiro Noguchi.
p.;cm.
Includes bibliographical references and index.
ISBN 1-57626-116-6 (alk. paper)
1. Thyroid gland—Cancer. 1. Clark, Orlo H. II. Noguchi, Shiro.
[DNLM: 1. Thyroid Neoplasms—diagnosis. 2. Thyroid Neoplasms—therapy. WK 270
T54943 2000]
RC280.T6 T55 2000
616.99'444—dc21 99-057674

MAVIAYY
54 3 21



Thyroid Cancer

Diagnosis and Treatment



Contributors

Sylvia L. Asa, M.D., Ph.D.

Professor, Department of Laboratory Medicine
and Pathobiology, University of Toronto,
Toronto, Ontario, Canada; Consultant,
Endocrine Pathology, Department of Pathology
and Laboratory Medicine, Mount Sinai
Hospital, Toronto, Ontario, Canada

Yvan C. Bédard, M.D., Ph.D.

Associate Professor, Department of Laboratory
Medicine and Pathobiology, University of Toronto,
Toronto, Ontario, Canada; Head, Electron
Microscopy and Cytopathology, Department of
Pathology and Laboratory Medicine, Mount Sinai
Hospital, Toronto, Ontario, Canada

Ralph R. Cavalieri, M.D.

Professor Emeritus, Departments of Medicine
and Radiology, University of California, San
Francisco, California; Consultant, Departments
of Nuclear Medicine and Endocrinology,
Veterans Administration Medical Center,

San Francisco, California

Orlo H. Clark, M.D.

Professor and Vice Chair, Chief of Surgery,
Department of Surgery, University of California,
San Francisco, California; Chief of Surgery,
Department of Surgery, Mount Zion Medical
Center, San Francisco, California

Cornelia Dotzenrath, M.D.
Assistant Professor, Department of Surgery,
Heinrich-Heine-Universitit, Diisseldorf, Germany

Quan-Yang Duh, M.D.

Professor in Residence, Department of Surgery,
University of California, San Francisco,
California; Staff Surgeon, Surgical Service,
Department of Veterans Affairs Medical Center,
San Francisco, California

Peter E. Goretzki, M.D.

Professor of Surgery, Department of Surgery,
Heinrich-Heine-Universitat, Disseldorf,
Germany

Charles B. Higgins, M.D.
Professor, Department of Radiology, University
of California, San Francisco, California

Jeffrey F. Moley, M.D.

Chief of Endocrine and Oncologic Surgery,
Department of Surgery, Washington University,
St. Louis, Missouri

Tsukasa Murakami, M.D.
Department of Endocrinology, Noguchi Thyroid
Clinic and Hospital Foundation, Beppu, Oita,

Japan

Shiro Noguchi, M.D., Ph.D.
Chief Executive Officer, Noguchi Thyroid Clinic
and Hospital Foundation, Beppu, Oita, Japan

Hans D. Roher, M.D.

Professor and Surgery-Chairman, Department of
Surgery, Heinrich-Heine-Universitat, Diisseldorf,
Germany



Contributors

Irving B. Rosen, M.D.

Professor, Department of Surgery, University of
Toronto; Attending Surgeon, Co-Chair—Head
and Neck Oncology, Department of Surgery,
Mount Sinai Hospital; Emeritus Consultant,
Department of Surgery, Princess Margaret
Hospital, Toronto, Ontario, Canada

Gregory P. Sadler, M.D.
Department of Surgery, John Radcliff Hospital,
Oxford, England

Klaus M. Schulte, M.D.
Department of Surgery, Heinrich-Heine-
Universitat, Diisseldorf, Germany

Dietmar Simon, M.D.
Associate Professor, Department of Surgery,

Heinrich-Heine-Universitat, Dusseldorf, Germany

Eu Young Soh, M.D.
Associate Professor, Department of Surgery,
Ajou University Medical Center, Suwon, Korea

Patrick A. Treseler, M.D.
Clinical Professor, Department of Pathology,
University of California, San Francisco, California

Shinya Uchino, M.D., Ph.D.
Department of Surgery, Noguchi Thyroid Clinic
and Hospital Foundation, Beppu, Oita, Japan

Shin Watanabe, M.D.
Department of Surgery, Noguchi Thyroid Clinic
and Hospital Foundation, Beppu, Oita, Japan

Hiroto Yamashita, M.D., Ph.D.

Research and Laboratory Department, Noguchi
Thyroid Clinic and Hospital Foundation, Beppu,
Oita, Japan

Hiroyuki Yamashita, M.D., Ph.D.
Department of Surgery, Noguchi Thyroid Clinic
and Hospital Foundation, Beppu, Oita, Japan



Foreword

Two of the world’s leading thyroid cancer experts, Shiro Noguchi of Beppu,
Japan, and Orlo Clark of San Francisco have combined forces with their col-
leagues to produce the definitive text on this subject. Although thyroid can-
cer is a rare disease, it is a topic worthy of study; research and clinical work
in this area has had widespread implications. Many of the new techniques
and breakthroughs in understanding disease processes as a whole have
grown out of advances in thyroidology, which continues to pioneer medical
advances.

A compendium such as this allows the reader to gain a wider perspective
of this topic. This book recalls John Keats’ line, “I stood tip-toe upon a lit-
tle hill.” In similar fashion, this book permits us to climb a metaphoric hill
and view the spectrum of progress to date in the understanding of thyroid
cancer and its treatment. | heartily commend this work to you.

Selwyn Taylor, M.D., ER.C.S.

Emeritus Dean,

Royal Postgraduate Medical Center,
Hammersmith Hospital,

London, England
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Preface

Thyroid cancer is the most common endocrine neoplasm, excluding ovarian
neoplasms. Despite the overall excellent outcome for patients diagnosed with
this disease, death is a more common outcome than with other endocrine
cancers. This text is written to help clarify the best methods for the immedi-
ate management of patients with thyroid neoplasms for all of the team mem-
bers involved in the care of patients with this diagnosis. General, head and
neck, and endocrine surgeons as well as surgical residents who treat patients
with thyroid neoplasms are our intended audience as are thyroidologists,
endocrinologists, nuclear medicine specialists, and other physicians.

This book reflects contributions from an international group of authori-
ties. Together they provide a rationale for the various approaches to the
management of thyroid nodules and thyroid cancer. Although there is gen-
eral agreement regarding the evaluation of the patient with a thyroid nod-
ule, the extent of thyroid gland resection, the need for central or lateral neck
dissection, the use of postoperative radioiodine therapy, external radiation
therapy, and TSH suppressive therapy remain controversial. In Japan, the
emphasis is on subtotal thyroidectomy with regional node dissection with-
out the use of post-thyroidectomy treatment with '*'I for patients with dif-
ferentiated thyroid cancer of follicular cell origin. In the United States, the
preferred treatment is total or near total thyroidectomy with postoperative
radioiodine with TSH therapy. Prophylactic nodal dissection is not usually
recommended for patients with papillary thyroid cancer in the United States.

Our text provides the data to document why various diagnostic and ther-
apeutic methods are used. Chapters regarding cytologic and histologic eval-
uation, application and value of imaging studies, recent advances in the
diagnosis and treatment of medullary thyroid cancer, angiogenesis, TSH
suppression therapy, and thyroid oncogenes are included. Our goal is to
present our readers with an international perspective on the current man-
agement of patients with thyroid neoplasms.

Orlo H. Clark, M.D.
Shiro Noguchi, M.D., Ph.D.
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Overview

SHIRO NOGUCHI, M.D., Ph.D.
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EPIDEMIOLOGY

Clinically evident thyroid cancer represents an uncommon disease in the |
general population, with an annual incidence of about 2 to 4 new cases
per 100,000 population in countries in which adequate amounts of iodine
are ingested. Microscopic thyroid carcinoma, however, is extremely
prevalent. The highest prevalence rate of 35.6% was reported by Harach
et al.! in 101 consecutive autopsies. The difference in the prevalence rate
among the reported autopsy series may be partly the result of the method
of examination, the diagnostic criteria, and real geographic differences
(Table 1-1).

Kugimoto et al."’ performed an epidemiologic survey of 30,359 sub-
jects (which is 86.4% of the total inhabitants of the studied area, in
Nagano, Japan), 1965 through 1967. The method of detection was pal-
pation by experienced surgeons; they found thyroid cancer in 0.08% of
males and 0.18% of females. Ishida et al.'® examined 152,651 subjects
and found 0.14% of them to have small but detectable thyroid carcino-
mas by mass screening. Omata et al.'” reported an incidence of 0.58% in
19,821 subjects. The different incidence of thyroid cancer in these
Japanese mass screenings is primarily related to the method of the survey.

In the study of Omata et al.,'” ultrasonographic examination, which can 3
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Overview S

detect lesions larger than 4 mm, was used. The incidence of thyroid cancer
detected by mass screenings is about 1 of 100 microscopic thyroid cancers
observed in an autopsy series.>'* Clinically evident thyroid cancer incidences
appearing in the cancer registry are also about 1 of 100 ultrasonographically
detectable thyroid cancers. Therefore about 1 of 10,000 microscopic cancers
may eventually become clinical carcinoma.

--------------------

ETIOLOGIC FACTORS

In the vast majority of thyroid cancers, it is hard to assign a specific etio-
logic factor in a routine clinical setting. Genetic factors may play some role
in the etiology of thyroid cancer, not to mention the medullary, but also in
papillary cancer, since there is a significant difference in standardized inci-
dence ratios by ethnicity in the United States.'® The occurrence of thyroid
cancer in recognized familial syndromes was reported as Pendred’s syn-
drome,"” Gardner’s syndrome,*® chemodectoma,?' and familial adenoma-
tous polyposis.?> Women under 35 years of age with familial adenomatous
polyposis have been estimated to have a 160-fold higher risk of thyroid
carcinoma than the general population*® and familial clusters of non-
medullary cancer are also reported.”*** However, a responsible gene is not
yet identified.

One of the most well-studied causes is therapeutic-dose radiation for
enlarged thymus, tonsils, adenoids, acne vulgaris, lymphoid hyperplasia, and
hyperthyroidism in childhood. In 1949, the relationship between irradiation
and thyroid cancer was first noted by Quimby and Werner.** Carefully
designed epidemiologic studies have confirmed the relationship between
radiation treatment and thyroid neoplasms. Ron et al.*! showed that children
who received 6 mGy to the thyroid had a fourfold increase in the rate of thy-
roid cancer. Shore et al.** followed up 2650 subjects who underwent irradia-
tion for an enlarged thymus, 90% of whom were treated at 1 year of age,
compared with 4800 nonirradiated siblings. Mean follow-up for the exposed
subjects was 24 years. In the irradiated group, 30 had thyroid cancer, con-
trasting with only one in the nonirradiated group. Schneider et al.** followed
up 3042 irradiated patients and found 37.6% had developed thyroid nod-
ules; among those, 318 (10.5%) had thyroid cancer 3 to 42 years later. In our
study of thyroid cancer patients under 20 years old, 3 of 27 had a history of
diagnostic-dose irradiation (2 to 9 mGy) to the head, neck, or chest during
their infancy or childhood, and one had a therapeutic dose (0.4 mGy). Sixty-
nine age- and sex-matched control subjects were randomly selected from
patients who visited the same hospital in the same calendar year. The only



