Volume |

Includes interactive eBook with complete content

EDITOR

Stacey E. Mills
Victor E. Reuter

ASSOCIATE EDITORS
Joel K. Greenson
Jason L. Hornick

Teri A. Longacre

EDITION
"-:!®Wolters Kluwer

»

" STERNBERG'S



BERNBERG'S
Diagnostic
Surgical
Pathology

VOLUME

Editor

STACEY E. MILLS, MD

W.S. Royster Professor of Pathology
S‘ertwn Chief of Anatomic Pathology

g .saty Vgrgzma Hea /} Sy{m"

{% fsv eJ?rgzrzqu 4,.‘

J%_ 1o

®®Wolters Kluwer

Philadelphia - Baltimore « New York « London
Buenos Aires - Hong Kong « Sydney « Tokyo

Associate Editors

JOEL K. GREENSON, MD

Professor of Pathology

Department of Pathology

University of Michigan Medical School
Director of Gastrointestinal Pathology
University of Michigan Health System
Ann Arbor, Michigan

JASON L. HORNICK, MD, PhD

Director of Surgical Pathology

Director, Immunohistochemistry Laboratory
Brigham and Women’s Hospital

Associate Professor of Pathology

Harvard Medical School

Boston, Massachusetts

TERIA. LONGACRE, MD

Professor of Pathology
Director

Gynecologic Pathology
Stanford Health Care
Stanford, California

VICTOR E. REUTER, MD

Attending Pathologist and Member

Memorial Sloan Kettering Cancer Center

Professor of Pathology and Laboratory Medicine
Weill Cornell Medical College of Cornell University
New York, New York




Acquisitions Editor: Ryan Shaw

Product Development Editor: Kate Marshall
Production Project Manager: David Saltzberg
Design Coordinator: Stephen Druding
Manufacturing Coordinator: Beth Welsh
Marketing Manager: Dan Dressler

Prepress Vendor: Absolute Service, Inc.

Sixth Edition
Copyright © 2015 Wolters Kluwer Health

Copyright © 2010 Lippincott Williams & Wilkins, a Wolters Kluwer business
Copyright © 2004, 1999 Lippincott Williams & Wilkins
Copyright © 1994, 1989 JB Lippincott Company

All rights reserved. This book is protected by copyright. No part of this book may be reproduced or trans-
mitted in any form or by any means, including as photocopies or scanned-in or other electronic copies,
or utilized by any information storage and retrieval system without written permission from the copyright
owner, except for brief quotations embodied in critical articles and reviews. Materials appearing in this
book prepared by individuals as part of their official duties as U.S. government employees are not cov-
ered by the above-mentioned copyright. To request permission, please contact Wolters Kluwer Health at
Two Commerce Square, 2001 Market Street, Philadelphia, PA 19103, via email at permissions@lww.com,
or via our website at lww.com (products and services).

987654321
Printed in China
Library of Congress Cataloging-in-Publication Data

Sternberg’s diagnostic surgical pathology / editor, Stacey E. Mills ; associate editors, Joel K. Greenson,
Jason L. Hornick, Teri A. Longacre, Victor E. Reuter. — Sixth edition.
p.;cm.
Diagnostic surgical pathology
Includes bibliographical references and index.
ISBN 978-1-4511-8875-2

L. Mills, Stacey E., editor. II. Greenson, Joel K., editor. III. Hornick, Jason L., editor.
IV. Longacre, Teri A., editor. V. Reuter, Victor E., editor. VI. Title: Diagnostic surgical pathology.

[DNLM: 1. Pathology, Surgical. 2. Diagnosis, Differential. 3. Diagnostic Techniques and Procedures.
WO 142]

RD57

617'.075-dc23

2014036541

This work is provided “as is,” and the publisher disclaims any and all warranties, express or implied,
including any warranties as to accuracy, comprehensiveness, or currency of the content of this work.

This work is no substitute for individual patient assessment based on healthcare professionals’ ex-
amination of each patient and consideration of, among other things, age, weight, gender, current or
prior medical conditions, medication history, laboratory data, and other factors unique to the patient.
The publisher does not provide medical advice or guidance, and this work is merely a reference tool.
Healthcare professionals, and not the publisher, are solely responsible for the use of this work including
all medical judgments and for any resulting diagnosis and treatments.

Given continuous, rapid advances in medical science and health information, independent professional
verification of medical diagnoses, indications, appropriate pharmaceutical selections and dosages, and
treatment options should be made and healthcare professionals should consult a variety of sources.
When prescribing medication, healthcare professionals are advised to consult the product information
sheet (the manufacturer’s package insert) accompanying each drug to verify, among other things, condi-
tions of use, warnings, and side effects and identify any changes in dosage schedule or contradictions,
particularly if the medication to be administered is new, infrequently used, or has a narrow therapeutic
range. To the maximum extent permitted under applicable law, no responsibility is assumed by the pub-
lisher for any injury and/or damage to persons or property, as a matter of products liability, negligence
law or otherwise, or from any reference to or use by any person of this work.

LWW.com

CCs1214



F ONTIRIBUTORS

N. Volkan Adsay, MD
Professor and Vice Chairman
Department of Pathology
Emory University School of Medicine
Director
Anatomic Pathology
Department of Pathology
Emory University Hospital
Atlanta, Georgia

Hikmat Al-Ahmadie, MD
Assistant Attending Pathologist
Department of Pathology
Memorial Sloan Kettering Cancer Center
New York, New York

Henry D. Appelman, MD
Professor
Department of Pathology
University of Michigan
Staff Pathologist
Department of Pathology
University of Michigan Medical Center
Ann Arbor, Michigan

Pedram Argani, MD
Professor of Pathology and Oncology
Johns Hopkins Medical Institutions
Baltimore, Maryland

Kristen A. Atkins, MD
Associate Professor of Pathology
Director
Residency Training
University of Virginia School of Medicine
Charlottesville, Virginia

Zubair W. Baloch, MD
Professor of Pathology
Department of Pathology and Laboratory Medicine
University of Pennsylvania
Staff Pathologist
Department of Pathology and Laboratory Medicine
University of Pennsylvania Medical Center
Philadelphia, Pennsylvania

Lucia L. Balos, MD
Assistant Professor
Department of Pathology and Anatomical Science
University at Buffalo
Medical Director
Department of Pathology
Kaleida Health
Buffalo, New York

Jose E. Barreto, MD
Attending Pathologist
Facultad de Ciencias Medicas
Universidad Nacional de Asuncion
Vice Director
Instituto de Patologia e Investigacion
Asuncion, Paraguay

Olca Basturk, MD
Assistant Attending Pathologist
Department of Pathology
Memorial Sloan Kettering Cancer Center
New York, New York

J. Bruce Beckwith, MD
Adjunct Professor
Department of Pathology and Human Anatomy
Loma Linda University School of Medicine
Loma Linda, California

Daniel M. Berney, MBBChir, MA, FRCPath
Department of Cellular Pathology
Barts and The London School of Medicine and Dentistry
Queen Mary University of London
London, United Kingdom

Gerald J. Berry, MD
Professor
Department of Pathology
Stanford University School of Medicine
Director of Cardiac and Pulmonary Pathology
Department of Surgical Pathology
Stanford University Medical Center
Stanford, California

S. Fiona Bonar, MB, FRCPI, FRCPath, FRCPA
Consultant Histopathologist
Douglass Hanly Moir Pathology
Honorary Consultant
Orthopaedic Pathology
Royal Prince Alfred Hospital
Adjunct Professor
Notre Dame School of Medicine
Sydney, Australia

Judith V.M.G. Bovée, MD, PhD
Professor
Department of Pathology
Leiden University
Pathologist
Department of Pathology
Leiden University Medical Center
Leiden, The Netherlands



vi CONTRIBUTORS

John S. J. Brooks, MD
Professor
Department of Pathology and Laboratory Medicine
University of Pennsylvania Perelman School of Medicine
Chairman and Director of Ayer Laboratories
Department of Pathology
Hospital of the University of Pennsylvania
Philadelphia, Pennsylvania

Peter G. Bullough, MD, ChB
Professor Emeritus
Department of Pathology
Cornell University Medical School
Hospital for Special Surgery
New York, New York

Jerome S. Burke, MD
Adjunct Clinical Professor
Department of Pathology
Stanford University Medical Center
Stanford, California
Senior Pathologist
Department of Pathology
Alta Bates Summit Medical Center
Berkeley, California

Miguel N. Burnier, Jr.,, MD, MSc, PhD, FRCSc

Professor of Pathology, Ophthalmology, and Oncology
Director

Henry C. Witelson Ocular Pathology Laboratory
McGill University

Director

Clinical Research and Training

Research Institute

McGill University Health Centre

Montreal, Quebec

Darryl Carter, MD
Professor Emeritus
Department of Pathology
Yale University School of Medicine
New Haven, Connecticut
Consultant
Department of Pathology
Joint Pathology Center
Silver Spring, Maryland

Alberto Cavazza, MD
Anatomia Patologica
Istituto di Ricovero e Cura a Carattere Scientifico
Azienda Ospedaliera Arcispedale Santa Maria Nuova
Reggio Emilia, Italy

Sarah Chiang, MD
Assistant Attending Pathologist
Department of Pathology
Memorial Sloan Kettering Cancer Center
New York, New York

Philip B. Clement, MD
Professor Emeritus
Department of Pathology
University of British Columbia
Consultant Pathologist
Vancouver General Hospital
Vancouver, Canada

Harry S. Cooper, MD
Professor and Vice Chairman
Director of Clinical Laboratories
Department of Pathology
Fox Chase Cancer Center
Philadelphia, Pennsylvania

Antonio L. Cubilla, MD
Professor Emeritus of Pathology
Universidad Nacional de Asuncion
Director Instituto de Patologia e Investigacion
Asuncion, Paraguay

Thomas J. Cummings, MD
Professor of Pathology
Department of Pathology
Duke Medical Center
Durham, North Carolina

Carlos E. de Andrea, MD, PhD
Associate Professor
Department of Histology and Pathology
University of Navarra
Pamplona, Spain

Ronald A. DeLellis, MD
Professor Emeritus
Department of Pathology and Laboratory Medicine
Warren Alpert Medical School of Brown University
Pathologist
Department of Pathology
Rhode Island Hospital
Providence, Rhode Island

Jonathan I. Epstein, MD
Professor of Pathology, Urology, and Oncology
Director of Surgical Pathology
Johns Hopkins University
Baltimore, Maryland

Lori A. Erickson, MD
Associate Professor
Department of Laboratory Medicine and Pathology
Mayo Clinic
Rochester, Minnesota

Douglas B. Flieder, MD
Professor
Director of Surgical Pathology
Department of Pathology
Fox Chase Cancer Center
Philadelphia, Pennsylvania



CONTRIBUTORS vii

Ann K. Folkins, MD
Assistant Professor of Pathology
Department of Pathology
Stanford University School of Medicine
Stanford, California

C. Blake Gilks, MD, FRCPC
Professor
Department of Pathology and Laboratory Medicine
University of British Columbia
Consultant Pathologist
Department of Pathology and Laboratory Medicine
Vancouver General Hospital
Vancouver, Canada

Ryan M. Gill, MD, PhD
Associate Professor
Department of Pathology
University of California
Surgical Pathologist
Department of Pathology

University of California San Francisco Medical Center

San Francisco, California

John R. Goldblum, MD
Professor
Department of Pathology
Cleveland Clinic Lerner College of Medicine
Chairman
Department of Pathology
Cleveland Clinic
Cleveland, Ohio

Ilyssa O. Gordon, MD, PhD
Assistant Professor of Pathology
Department of Anatomic Pathology
Cleveland Clinic Lerner College of Medicine
Associate Staff
Department of Anatomic Pathology
Cleveland Clinic
Cleveland, Ohio

Joel K. Greenson, MD
Professor of Pathology
Department of Pathology
University of Michigan Medical School
Director of Gastrointestinal Pathology
University of Michigan Health System
Ann Arbor, Michigan

Karen L. Grogg, MD
Assistant Professor
Mayo Medical School
Consultant
Department of Laboratory Medicine and Pathology
Mayo Clinic
Rochester, Minnesota

Alexandra M. Harrington, MD
Assistant Professor
Department of Hematopathology
Medical College of Wisconsin
Milwaukee, Wisconsin

Reid R. Heffner, MD
Professor
Department of Pathology
University at Buffalo
Neuropathologist
Department of Pathology and Laboratory Medicine
Kaleida Health
Buffalo, New York

Michael R. Hendrickson, MD
Professor Emeritus
Department of Pathology
Stanford University Medical Center
Stanford, California

Jason L. Hornick, MD, PhD
Director of Surgical Pathology
Director, Immunohistochemistry Laboratory
Brigham and Women’s Hospital
Associate Professor of Pathology
Harvard Medical School
Boston, Massachusetts

Matthew T. Howard, MD
Assistant Professor
Mayo Medical School
Consultant
Department of Laboratory Medicine and Pathology
Mayo Clinic
Rochester, Minnesota

Michael J. Imber, MD, PhD
Assistant Professor
Department of Pathology, Immunology, and Laboratory Medicine
University of Florida College of Medicine
Gainesville, Florida
Senior Dermatopathologist
I/MD PathLab, LLC
West Palm Beach, Florida

Julie A. Irving, MD, FRCPC
Clinical Associate Professor
Department of Pathology
University of British Columbia
Pathologist
Department of Laboratory Medicine, Pathology, and Medical Genetics
Royal Jubilee Hospital
Victoria, Canada

Sanjay Kakar, MD
Professor
Anatomic Pathology
University of California
Benedict Yen Endowed Professor for Chief of Pathology
San Francisco Veterans Affairs Medical Center
University of California
San Francisco, California

Richard L. Kempson, MD
Professor Emeritus
Department of Pathology
Stanford University School of Medicine
Stanford, California



CONTRIBUTORS

-
-

Pawini Khanna, MD

Assistant Professor

Department of Pathology

University of Central Florida .
Pathologist

Department of Pathology

Florida Hospital

Orlando, Florida

Christina S. Kong, MD
Associate Professor
Department of Pathology
Stanford University School of Medicine
Director of Cytopathology Service and Cytopathology Fellowship
Department of Pathology
Stanford Health Care
Stanford, California

Steven H. Kroft, MD
Professor
Vice Chairman for Clinical Pathology
Director of Hematopathology
Department of Pathology
Medical College of Wisconsin
Milwaukee, Wisconsin

Robert J. Kurman, MD
Emeritus Richard W. TeLinde Professor of Gynecologic Pathology
Departments of Pathology, Gynecology-Obstetrics, and Oncology
Johns Hopkins University School of Medicine
Chief
Division of Gynecologic Pathology
Johns Hopkins Hospital
Baltimore, Maryland

Ernest E. Lack, MD
Senior Consulting Pathologist
Endocrine Pathology
Joint Pathology Center
Forest Glen Annex
Silver Spring, Maryland

Elena Ladich, MD
Chief Anatomic Cardiovascular Pathologist
CVPath Institute, Inc.
Gaithersburg, Maryland

Melinda F. Lerwill, MD
Assistant Professor
Department of Pathology
Harvard Medical School
Assistant Pathologist
James Homer Wright Pathology Laboratories
Massachusetts General Hospital
Boston, Massachusetts

Cecilia Lezcano, MD
Resident
Department of Pathology
University of Pittsburgh Medical Center
Pittsburgh, Pennsylvania

Virginia A. LiVolsi, MD
Professor
Department of Pathology and Laboratory Medicine
University of Pennsylvania
Director
Endocrine/ENT Pathology
Department of Anatomic Pathology
Hospital of the University of Pennsylvania
Philadelphia, Pennsylvania

Ricardo V. Lloyd, MD, PhD
Professor
Department of Pathology and Laboratory Medicine
University of Wisconsin School of Medicine and Public Health
Madison, Wisconsin

Teri A. Longacre, MD
Professor of Pathology
Director
Gynecologic Pathology
Stanford Health Care
Stanford, California

M. Beatriz S. Lopes, MD, PhD
Professor of Pathology and Neurological Surgery
Department of Pathology (Neuropathology)
University of Virginia School of Medicine
Director of Neuropathology and Autopsy
Department of Pathology
University of Virginia Health System
Charlottesville, Virginia

Fiona M. Maclean, MBBS
Consultant Anatomical Pathologist
Douglass Hanly Moir Pathology
Sydney, Australia

William R. Macon, MD
Professor
Mayo Medical School
Consultant
Department of Laboratory Medicine and Pathology
Mayo Clinic
Rochester, Minnesota

Cristina Magi-Galluzzi, MD, PhD
Associate Professor
Department of Pathology
Cleveland Clinic Lerner College of Medicine
Director of Genitourinary Pathology
Robert J. Tomsich Pathology and Laboratory Medicine Institute
Cleveland Clinic
Cleveland, Ohio

Shamlal Mangray, MBBS
Associate Professor, Clinical
Department of Pathology and Laboratory Medicine
Warren Alpert Medical School of Brown University
Director, Autopsy and Pediatric Pathology
Department of Pathology
Lifespan
Providence, Rhode Island



CONTRIBUTORS

ix

Charles C. Marboe, MD
Professor
Department of Pathology and Cell Biology
Columbia University
Attending Pathologist
Department of Pathology and Cell Biology
Columbia University Medical Center
New York-Presbyterian Hospital
New York, New York

Michael T. Mazur, MD
Clinical Professor
Department of Pathology
State University of New York Upstate Medical University
Pathologist
ClearPath Diagnostics
Syracuse, New York

W. Glenn McCluggage, FRCPath
Professor of Gynecological Pathology
Department of Pathology
Queen’s University of Belfast
Consultant Histopathologist
Department of Pathology
Belfast Health and Social Care Trust
Belfast, Northern Ireland

Paul E. McKeever, MD, PhD

Professor

Department of Pathology

University of Michigan Medical School
Ann Arbor, Michigan

Robert W. McKenna, MD

Professor

Department of Laboratory Medicine and Pathology
University of Minnesota

Director of Hematopathology

Laboratory Medicine and Pathology

Fairview University of Minnesota Hospital
Minneapolis, Minnesota

Martin C. Mihm, Jr., MD
Clinical Professor of Pathology and Dermatology
Harvard Medical School
Director of Melanoma Program
Department of Dermatology
Brigham and Women'’s Hospital
Boston, Massachusetts

Stacey E. Mills, MD
W. S. Royster Professor of Pathology
Section Chief of Anatomic Pathology
Director of Surgical Pathology and Cytopathology
University of Virginia Health System
Charlottesville, Virginia

Gyongyi Molnar-Nadasdy, MD
Research Specialist
Department of Pathology
Ohio State University Wexner Medical Center
Columbus, Ohio

Steven A. Moore, MD, PhD
Professor
Department of Pathology
University of lowa
Towa City, Iowa

Tibor Nadasdy, MD
Professor
Department of Pathology
Ohio State University
Columbus, Ohio

George J. Netto, MD
Professor of Pathology, Urology, and Oncology
Director of Surgical Pathology
Johns Hopkins University
Baltimore, Maryland

Alexandre N. Odashiro, MD, PhD
Assistant Professor
Department of Pathology and Laboratory Medicine
McMaster University
Pathologist
Department of Pathology and Molecular Medicine
St. Joseph’s Healthcare
Hamilton, Ontario

Esther Oliva, MD
Professor
Department of Pathology
Harvard Medical School
Pathologist
Massachusetts General Hospital
Boston, Massachusetts

David A. Owen, MB BCh
Professor
Department of Pathology and Laboratory Medicine
University of British Columbia
Pathologist
Department of Pathology
Vancouver General Hospital
Vancouver, Canada

Douglas C. Parker, MD, DDS
Associate Professor of Pathology and Dermatology
Emory University School of Medicine
Atlanta, Georgia

Arthur S. Patchefsky, MD
Professor and Chairman
Department of Pathology
Fox Chase Cancer Center
Philadelphia, Pennsylvania

James W. Patterson, MD
Professor of Pathology and Dermatology
Director of Dermatopathology
Department of Pathology
University of Virginia
Charlottesville, Virginia



X CONTRIBUTORS

Robert E. Petras, MD
Associate Clinical Professor of Pathology
Northeast Ohio Medical University
Rootstown, Ohio
National Director for Gastrointestinal Pathology Services
AmeriPath, Inc.
Oakwood Village, Ohio

Adriano Piris, MD
Instructor
Department of Pathology
Harvard Medical School
Dermatopathologist
Department of Pathology
Massachusetts General Hospital
Boston, Massachusetts

Carlos N. Prieto-Granada, MD
Oncologic Surgical Pathology Fellow
Department of Pathology
Memorial Sloan Kettering Cancer Center
New York, New York

Christopher G. Przybycin, MD
Associate Staff Pathologist
Robert J. Tomsich Pathology and Laboratory Medicine Institute
Cleveland Clinic
Cleveland, Ohio

Victor E. Reuter, MD
Attending Pathologist and Member
Memorial Sloan Kettering Cancer Center
Professor of Pathology and Laboratory Medicine
Weill Cornell Medical College of Cornell University
New York, New York

Drucilla J. Roberts, MD
Associate Professor
Department of Pathology
Harvard Medical School
Associate Pathologist
Department of Pathology
Massachusetts General Hospital
Boston, Massachusetts

Giulio Rossi, MD
Anatomia Patologica
Istituto di Ricovero e Cura a Carattere Scientifico
Azienda Ospedaliera Arcispedale Santa Maria Nuova
Reggio Emilia, Italy

Diego Fernando Sanchez, MD
Senior Resident
Department of Pathology
Hospital de Clinicas
Facultad de Ciencias Medicas
Universidad Nacional de Asuncion
Asuncion, Paraguay

Anjali A. Satoskar, MD
Associate Professor
Department of Pathology
Ohio State University Wexner Medical Center
Columbus, Ohio

David F. Schaeffer, MD
Clinical Assistant Professor
Department of Pathology and Laboratory Medicine
University of British Columbia
Pathologist
Department of Pathology
Vancouver General Hospital
Vancouver, Canada

Bernd W. Scheithauer, M.D. (deceased)
Professor of Pathology
Department of Pathology and Laboratory Medicine
Mayo Clinic
Rochester, Minnesota

Ie-Ming Shih, MD, PhD
Richard W. TeLinde Distinguished Professor
Department of Gynecology and Obstetrics
Johns Hopkins University School of Medicine
Attending Pathologist
Department of Pathology
The Johns Hopkins Hospital
Baltimore, Maryland

Alvin R. Solomon, MD
Professor
Departments of Dermatology and Pathology
Oregon Health and Science University
Portland, Oregon

Edward B. Stelow, MD
Associate Professor
Department of Pathology
University of Virginia
Charlottesville, Virginia

Lester D.R. Thompson, MD
Consultant Pathologist
Department of Pathology
Southern California Permanente Medical Group
Woodland Hills, California

Satish K. Tickoo, MD
Attending Pathologist
Department of Pathology
Memorial Sloan Kettering Cancer Center
Member
Memorial Hospital
New York, New York

Thomas M. Ulbright, MD
Lawrence M. Roth Professor Emeritus
Department of Pathology and Laboratory Medicine
Indiana University School of Medicine
Senior Diagnostic Consultant
Indiana Pathology Institute
Indiana University Health Partners
Indianapolis, Indiana

Elsa F. Velazquez, MD
Dermatopathologist
Miraca Life Sciences
Clinical Assistant Professor of Dermatology
Tufts University
Boston, Massachusetts



CONTRIBUTORS

xi

Renu Virmani, MD
President and Medical Director
CVPath Institute, Inc.
Gaithersburg, Maryland

Kay Washington, MD, PhD
Professor
Department of Pathology
Vanderbilt University Medical Center
Nashville, Tennessee

Bruce M. Wenig, MD
Professor
Department of Pathology
Icahn School of Medicine at Mount Sinai
Chairman
Department of Diagnostic Pathology and Laboratory Medicine
Mount Sinai Beth Israel
Mount Sinai St. Luke’s
Mount Sinai Roosevelt
New York, New York

Mark R. Wick, MD
Professor
Department of Pathology
University of Virginia Health System
Associate Director of Surgical Pathology
University of Virginia Medical Center
Charlottesville, Virginia

Robert H. Young, MD, FRCPath
Robert E. Scully Professor of Pathology
Department of Pathology
Harvard Medical School
Pathologist
James Homer Wright Pathology Laboratories
Massachusetts General Hospital
Boston, Massachusetts

Richard J. Zarbo, MD, DMD
Clinical Professor
Department of Pathology
Wayne State University School of Medicine
Senior Vice President and Chairman
Department of Pathology and Laboratory Medicine
Henry Ford Health System
Detroit, Michigan



BT HE SIXTH

SRERFELL SN

The sixth edition of Sternberg’s Diagnostic Surgical Pathology con-
tinues a decades-long effort by the authors and editors to bring
thoughtful diagnostic assistance to surgical pathologists at all
levels of training and experience. Our goal has always been to
emphasize real-life diagnostic problems and pitfalls rather than
to simply present “thumbnail sketches” of disease entities. To
paraphrase one of our colleagues, “When you already know the
diagnosis, almost any pathology textbook will do, but when you
really need diagnostic help, this is the textbook you want.” The
preface to the first edition, reprinted on the next page, sets this
tone right from the inception, and we have worked to preserve
it in subsequent editions.

As with prior editions, the sixth brings considerable changes
in editorship, authorship, and, most importantly, content. The
5 years since the publication of the fifth edition have seen
major advances throughout surgical pathology, particularly in
immunohistochemistry and molecular pathology. The authors
and editors have worked hard to incorporate this new material,
including new molecular and immunohistochemical markers
for diagnosis and prognosis of neoplasia, improved classifica-
tion systems for diagnosis and prognosis, the role of pathology

in new diagnostic and therapeutic techniques, and the recogni-
tion of new entities or variants of entities. Where appropriate,
updated World Health Organization terminology has been em-
ployed for tumor diagnosis.

Surgical pathology is a visual specialty, and we continue to
strive for the best illustrations, all of which have been color bal-
anced by a single individual to bring uniformity to the color il-
lustrations in the text. Reference lists have been considerably
updated and, where possible, older references have been elimi-
nated to save space. The editors wish to especially thank the con-
tributing authors, past and present, a veritable “who’s who” in
surgical pathology for establishing prior editions of this text as a
leader in the field and for making the sixth edition the best ever.
In addition, we would like to thank the staff of Wolters Kluwer for
their unfaltering, enthusiastic support of our text.

Stacey L. Mills
Joel K. Greenson
Jason L. Hornick
Teri A. Longacre
Victor E. Reuter



B E FIRST EDITION

We speak of the loneliness of the long-distance runner, but
there may be no one lonelier than a surgical pathologist work-
ing solo. Those working in large hospitals have the luxury of
being able to consult ad lib with one or more pathologists
about a given case, and may even have an associate who is a
specialist in the area of difficulty. Easy access to consultation
is a prerequisite for accurate diagnosis, and, accordingly, for
optimal patient care. It is especially critical in those instances
when the busy pathologist has a low level of diagnostic doubt,
but this is tempered by the need to sign out the case without
consultation because of the press of time. Very difficult cases,
those readily recognizable as problem cases, are in a sense less
troublesome, as the need for a diagnostic consultation is self-
evident. Therefore, knowing when and what one doesn’t know
is of singular importance.

A pathology reference library is the other information
source for the working pathologist. Textbook consultation and
human consultation go hand-in-hand. In this text we have at-
tempted to emphasize differential diagnosis of the surgical
specimen, and to keep to a minimum discussion of the natural
history of disease, treatment and autopsy findings. Although no
textbook can take the place of a face-to-face discussion of a di-
agnostic problem (especially over a multi-headed microscope)
between two or more pathologists, we have asked our authors

to provide the reader with their reasoning in approaching dif-
ferential evaluation of a biopsy specimen, thereby giving the
flavor of a personal consultation. Moreover, the authors for the
various chapters have been chosen based not only upon their
recognized knowledge of the specific area, but also upon their
skill in written communication. Since surgical pathologic diag-
nosis is a visual exercise, the book is generously illustrated with
color and black-and-white photographs. In addition, the chap-
ter authors have been liberal in their use of references, thereby
enhancing the value of their presentations for the reader who
wishes additional information.

The Section Editors have worked closely with the chapter au-
thors to ensure that the objectives of the text are met; namely,
thatitis a treatise on the diagnosis of conditions which confront
the surgical pathologist. In summary, the goal of the Editors is
that this book will be a working companion, and thereby be
accorded a place adjacent to the microscope of the reader.

Stephen S. Sternberg
Donald A. Antonioli
Darryl Carter
Joseph C. Eggleston
Stacey E. Mills
Harold A. Oberman
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Nonneoplastic or inflammatory skin diseases encompass a wide
array of pathologic processes ranging from autoimmune to in-
fectious to diseases of unknown etiology. In contrast to neoplas-
tic surgical pathology, the histopathology of inflammatory skin
diseases frequently does not exhibit a one-to-one correlation
with a single diagnosis and requires correlation with the clinical
presentation for a definitive diagnosis. In many instances, the
dermatologist is neither looking for nor needs a specific histo-
logic diagnosis. For instance, if the clinical differential diagno-
sis is between atopic dermatitis and psoriasis, the diagnosis of
spongiotic dermatitis conveys the essential information to the
clinician and guides appropriate therapy. Although the diagno-
sis of many inflammatory skin diseases requires correlation with
the clinical features, there are critical diagnoses, such as toxic
epidermal necrolysis and staphylococcal scalded skin syndrome,
which the surgical pathologist may be asked to differentiate.

The most accurate interpretation of the histopathology of
inflammatory skin disease is accomplished if the pathologist is
cognizant of the clinical differential diagnosis as well as the his-
topathologic differential diagnosis. The pathologist must insist
that an accurate clinical differential diagnosis or impression be
submitted in addition to other data such as the age and sex
of the patient and the anatomic site of the biopsy. Although
dermatopathology specimens should be interpreted objectively,
the final interpretation should always be correlated with the
clinical findings.

In this chapter, we have divided nonneoplastic skin dis-
eases into various groups based on histopathologic patterns of
inflammation (Tables 1.1 and 1.2). This approach is popular
because it furnishes a basis for structured learning of these dis-
eases without a prior knowledge of clinical dermatology. Like
all classifications, this approach is not perfect, and it falls short
at times because of the incredible complexity of the pathologic
processes. Few diseases fit exclusively into only one category.
Perhaps the best way to use this morphologic approach is to
use the metaphor of a framework and superimposed templates.
Think of each pattern as the framework and the specific his-
tologic features of each disease as a template. Mentally super-
imposing the template then results in a modification of the
original pattern. For example, in the diagnosis of lichenoid
drug reaction, the pattern of lichenoid interface dermatitis is
the framework. Superimposing a template of parakeratosis,
eosinophils, and plasma cells over the framework leads to the
diagnosis of lichenoid drug eruption. Of course, one must learn
to recognize the basic patterns for this system to work effectively.

One final important point concerning the histopathologic in-
terpretation of inflammatory skin diseases is that the lesions are
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dynamic and change is an intrinsic quality. It must be remembered
that a biopsy “captures” the histopathology of the lesion at one
point in its evolution. Many inflammatory skin diseases may only
be readily diagnosed microscopically at certain points within the
spectrum of changes. If a lesion is biopsied early or late in its evo-
lution, the microscopic findings may be nondiagnostic.

SPECIMEN PREPARATION

Careful gross processing of skin biopsies is critical for accurate
microscopic interpretation. The shave, punch, and elliptical bi-
opsy techniques are most frequently used to obtain skin speci-
mens for microscopic examination.

The elliptical excision is preferred when the disease process
involves the deep dermis or subcutis. Superficial fascia can only
be obtained reliably with this technique. In our experience,
the “bread-loaf” method (sequential serial sectioning) of cut-
ting skin ellipses is best because it is simple, can be performed
rapidly, and ensures adequate sampling of the tissue. The skin
ellipse is cut perpendicular to the long axis of the specimen at
approximately 3-mm intervals. If the cut surface is marked with
ink and each tissue slice is embedded in a separate cassette,
it is easy to decide which block to recut if additional sections
are needed. Some dermatopathologists prefer to section skin
ellipses longitudinally in nonneoplastic lesions. For the most
part, the choice is a personal one.

The punch biopsy tool is best used to obtain a cylinder of
skin that includes the epidermis, dermis, and a small amount of
subcutis. Punch biopsies 4 mm in diameter or greater should be
bisected before embedding. Smaller punch biopsy specimens
are difficult to bisect and should be embedded intact.

The shave or tangential technique (blade parallel to the
skin surface) is of limited value for the study of inflammatory
skin diseases because only epidermis and superficial dermis are
consistently sampled by this method. Shave biopsy specimens
should be bisected or trisected if large enough so that a straight
edge is available for microtome sectioning. Applying ink to the
cut edge with an applicator stick enables the histotechnologist
to identify the cut edge.

Ten percent buffered formalin is an excellent general-
purpose fixative for skin specimens. Fixation in B5 solution
results in the greater preservation of nuclear detail and is
especially useful for evaluating lymphocytic infiltrates clinically
suspicious for cutaneous lymphoma.

Hematoxylin and eosin (H&E) is the most commonly used
routine stain in dermatopathology, but most special stains used

1
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TABLE 1.1

Term

Definitions of Dermatopathology Terms

Definition

Acantholysis

Acanthosis
Bulla

Colloid bodies
Dyskeratosis

Epidermolysis

Erosion

Exocytosis

Hydropic degeneration
Hyperkeratosis

Leukocytoclasis

Lichenoid epidermal
interface alteration

Orthokeratosis

Papillomatosis

Parakeratosis

Pseudoepitheliomatous
hyperplasia

Pustule

Scale crust

Spongiosis

Ulcer

Vacuolar epidermal
interface alteration

Disruption of intercellular junctions between epidermal keratinocytes, resulting in loss of cohesion and
rounding up of the affected cells.

An increase in the thickness of the stratum spinosum.

An intraepidermal or subepidermal blister >0.5 cm. Intraepidermal bullae may be secondary to either spon-
giosis or acantholysis. Subepidermal bullae can result from disruption of basement membrane components,
interface alteration, or dermal edema.

Oval to round apoptotic keratinocytes typically found immediately above or below the epidermal basement
membrane in interface dermatitis. These are also referred to as Civatte bodies.

Abnormal, premature keratinization of keratinocytes. Dyskeratotic keratinocytes have brightly eosinophilic
cytoplasm.

A distinctive alteration of the granular layer characterized by perinuclear clear spaces, enlarged and irregular
keratohyalin granules, and an increase in the thickness of the granular layer. Acantholysis and epidermolysis are
not synonyms; they are different pathologic processes.

Partial-thickness loss of the epidermis.

The presence of inflammatory cells within the epidermis in association with spongiosis.

See “Vacuolar epidermal interface alteration.”

An increase in the thickness of the stratum corneum. Hyperkeratosis may be either orthokeratotic or para-
keratotic. Orthokeratotic hyperkeratosis is an exaggeration of the normal pattern of keratinization (i.e., no
nuclei are seen in the stratum corneum). In parakeratotic hyperkeratosis, nuclei are retained in the stratum
corneum.

Karyorrhexis and destruction of neutrophils. It frequently occurs in the setting of neutrophilic vasculitis (i.e.,
leukocytoclastic vasculitis).

Destruction of the basal keratinocytes resulting in “remodeling” of the basement membrane zone and asso-
ciated dyskeratotic keratinocytes. A bandlike lymphocytic inflammatory infiltrate is usually present.

Normal pattern of stratum corneum. Increased in hyperkeratosis.

Abnormal elongation of the papillary dermis.

Retention of nuclei in the epidermal stratum corneum.

Acanthosis and hyperplasia of the epidermis in a pattern that mimics squamous cell carcinoma. Epithelioma is an
archaic term for carcinoma.

A subcorneal, intraepidermal, or subepidermal vesicle or bulla filled with neutrophils.

Parakeratotic debris, degenerated inflammatory cells, and fibrinous exudate on the surface of the epidermis.

Epidermal intercellular edema.

Loss of the entire thickness of the epidermis. The dermis and subcutis may or may not be involved, depending
on the depth of the ulcer.

Destruction of the basal keratinocytes characterized by the presence of intracytoplasmic vacuoles and dyskera-
totic keratinocytes. A sparse to mild lymphocytic inflammatory infiltrate is usually present.

Vesicle

A small blister <0.5 cm.

TABLE 1.2 A Few Important Clinical
Terms
Term Definition
Bulla A large, fluid-filled blister >0.5 cm.
Crust Fibrinopurulent exudate.

Lichenification

Macule
Nodule
Papule
Patch

Plaque
Scale
Vesicle

Thickened, rough skin with accentuated skin
markings. Lichenification, thickening of the
skin from chronic rubbing or scratching, is
not synonymous with lichenoid.

A flat lesion with change in skin color <1.0 cm.

A large, deeply extending papule >1.0 cm.

A solid elevation of the skin surface <1.0 cm.

A large flat lesion with change in skin color
>1.0 cm.

A large, flat-topped papule >1.0 cm.

Flakes of exfoliated epidermis.

A small, fluid-filled blister <0.5 cm.

in general surgical pathology are also employed. Specific uses
of histochemical stains and immunohistochemistry will be dis-
cussed along with the diseases in which their use is of value (1-4).

In dermatopathology, it is important to recreate a three-
dimensional mental picture of the two-dimensional microscopic
sections. In addition, many inflammatory skin diseases are par-
ticularly zonal in their microscopic architecture. Therefore, it
is frequently helpful to make either step or serial sections from
the paraffin block to maximize the yield of information obtain-
able from the microscopic sections.

Transverse sectioning of punch biopsies from the scalp is fre-
quently used in the diagnosis of alopecia. A detailed discussion
of this technique is beyond the scope of this chapter (5-7).

NORMAL HISTOLOGY

The skin comprises three structures: the epidermis, dermis,
and subcutis. The superficial fascia marks the deep bound-
ary between the skin and the underlying soft tissues. Regional
anatomic variation of the skin is readily apparent if one com-
pares a specimen from the scalp with one from the palm.



