DIFFERENTIAL DIAGNOSES IN
SURGICAL PATHOLOGY

Pulmonary
Pathology

Rosane Duarte Achcar,
Steve D. Groshong, Carlyne D. Cool

SERIES EDITOR
Jonathan |. Epstein

aWDlters Kluwer
mebooksfree.com



Differential Diagnoses in Surgical Pathology:

Pulmonary Pathology

mebooksfree.com



Continue learning with the full series of
Differential Diagnoses in Surgical Pathology books.

d X A A (47 ‘.&.‘»-

Gastrointestinal System
Elizabeth A. Montgomery
Whitney M. Green

ISBN: 978-1-4511-9189-9

February 2015

Genitourinary System Genitourinary
Jonathan I. Epstein System
George |. Netto

ISBN: 978-1-4511-8958-2
March 2014

Head and Neck
William H. Westra
Justin A. Bishop

ISBN: 978-1-4963-0979-2
October 2016

The Breast

Jean F. Simpson

Melinda E. Sanders

ISBN: 978-1-4963-0065-2
December 2016

Visit your local Wolters Kluwer website
or bookseller to learn more

@ Wolters Kluwer

mebooksfree.com



Differential Diagnoses in Surgical Pathology:

Pulmonary Pathology

Rosane Duarte Achcar, MD, FCAP, FASCP

Assistant Professor
Pathology Division
Department of Medicine
National Jewish Health
Denver, Colorado

Steve D. Groshong, MD, PhD

Chief of Pathology Division
Department of Medicine at National Jewish Health
Associate Professor of Medicine
National Jewish Health and the University of Colorado
Denver, Colorado

Carlyne D. Cool, MD

Clinical Professor Department of Pathology
University of Colorado Denver School of Medicine
National Jewish Health
Denver, Colorado

SERIES EDITOR

Jonathan 1. Epstein, MD

Professor of Pathology, Urology and Oncology
The Reinhard Professor of Urological Pathology
Director of Surgical Pathology
The Johns Hopkins Medical Institutions
Baltimore, Maryland

3®Wolters Kluwer

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

mebooksfree.com



Acquisitions Editor: Ryan Shaw

Product Development Editor: Kate Heaney
Production Project Manager: Alicia Jackson
Manufacturing Coordinator: Beth Welsh
Marketing Manager: Dan Dressler

Design Coordinator: Teresa Mallon

Production Service: S4Carlisle Publishing Services

Copyright © 2017 Wolters Kluwer

All rights reserved. This book is protected by copyright. No part of this book may be reproduced or
transmitted 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 covered
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@Iww.com, or via
our website at Iww.com (products and services).

987654321
Printed in China

Library of Congress Cataloging-in-Publication Data

Names: Duarte Achcar, Rosane, author. | Groshong, Steve D., author. | Cool, Carlyne D., author.

Title: Pulmonary pathology / Rosane Duarte Achcar, Steve Groshong, Carlyne Cool.

Other titles: Differential diagnoses in surgical pathology series.

Description: Philadelphia: Wolters Kluwer Health, [2017] | Series: Differential diagnosis in surgical
pathology | Includes index.

Identifiers: LCCN 2016021553 | eISBN 9781496360144

Subjects: | MESH: Lung Diseases—diagnosis | Lung Diseases—pathology | Pulmonary Surgical Procedures
—methods | Diagnosis, Differential

Classification: LCC RC711 | NLM WF 141 | DDC 616.2/407—dc23

LC record available at https://lccn.loc.gov/2016021553

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 upon healthcare professionals’
examination 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, conditions of use,
warnings and side effects and identify any changes in dosage schedule or contraindications, 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 publisher 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.

mebooksfree.com


mailto:permissions@lww.com
http://lww.com
https://lccn.loc.gov/2016021553

LWW.com

mebooksfree.com


http://lww.com

DEDICATION

This book is dedicated to my mother Eurydice, in loving memory, and to my father Nival, with heartfelt
gratitude and deepest love for all their unconditional love, guidance, sacrifice, and support. I would also like
to dedicate this work to my significant other Wesley, to my brothers Marcos and Marcelo, and to all close
family members and wonderful friends in the United States and Brazil, whose love, support,
encouragement, and infinite optimism over the years carried me through this and many other projects.

Rosane Duarte Achcar

This work is dedicated to the memory of my parents, Dale and Audrey.
Steve D. Groshong

To my husband, J. Scott Stewart, for his support and encouragement, to my children, Ian and Jacob, for
their understanding, and to my coauthors for their friendship.

Carlyne D. Cool

mebooksfree.com



PREFACE

Lung pathology is a highly specialized area of surgical pathology, which
encompasses many unique diseases and is more than ever an essential part of
clinical decision-making and patient management. Despite many advances,
interpretation of lung pathology remains a significant source of diagnostic
difficulty encountered by surgical pathologists every day. “Is this UIP or NSIP?”
and “Is this malignant mesothelioma or reactive mesothelial hyperplasia?” are
common dilemmas and questions faced on a daily basis. This book is intended to
offer practicing pathologists, pathologists-in-training, residents and medical
students a succinct and comprehensible reference with key clinical and
microscopic findings of the most common to selected less frequently seen
challenging disorders in neoplastic and non-neoplastic lung pathology. Our
objective is to provide, through an appealing format of side by side tables and
histopathology color images, a quick and user-friendly summary of information,
which will assist in distinguishing challenging entities that have overlapping
morphologic features in pulmonary pathology. The book is oriented primarily
towards adult pulmonary pathology and a small array of references are supplied
so that the reader can obtain more in depth material if desired. Writing a
textbook is an immense undertaking and we sincerely hope that you will find
this volume of Differential Diagnosis In Surgical Pathology enjoyable to read
and a valuable consultative tool in the evaluation of pulmonary pathology
specimens for study and for practice.

Rosane Duarte Achcar
Steve D. Groshong
Carlyne D. Cool
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1 ASTHMA VS. CELLULAR (CHRONIC)

Age

Location

Symptoms

Signs

BRONCHIOLITIS

Asthma

Any age. Extrinsic asthma
(allergy to exogenous
substances is recognized),
usually begins in childhood.
Intrinsic asthma (no exogenous
factors can be identified) more
often has its onset in adult life.

Large and small airways.

Recurrent episodes of
wheezing, coughing, chest
tightness, and shortness of
breath.

Increase in respiratory rate,
end-expiratory wheezing, and
peripheral blood eosinophilia.
Spirometry shows reduced
FEV1/FVC ratio that improves

Cellular (Chronic)
Bronchiolitis

Any age. Age predilection
depends on etiologic factors.

Small airways including small
bronchi, less than 2—3 mm in
diameter, and membranous
bronchioles (terminal and
respiratory bronchioles).
Terminal bronchioles are less
than 1 mm in diameter and are
just proximal to the respiratory
bronchioles, the first airways
that have alveoli budding from
their walls.

It varies depending on the
causative agent. Dyspnea and
usually nonproductive cough
are common.

High-resolution computed
tomography (HRCT) scans may
show centrilobular nodularity
or tree-in-bud pattern.
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Etiology

Histology

Special
studies

with bronchodilators.

Genetic and environmental
factors play a role. Extrinsic
(atopic) asthma, the most
common type, involves
stimulation of Th2 responses by
inhaled antigens, leading to
type I immunoglobulin E-
mediated hypersensitivity
reactions. Symptoms may be
triggered by exposure to
allergens, respiratory tract
infections, exercise,
medications, gastroesophageal
reflux, air pollution, cold,
stress, and occupational
exposure. Asthma can be
associated with other diseases
including allergic
bronchopulmonary fungal
disease, eosinophilic
pneumonia, and Churg—Strauss
syndrome.

Luminal mucous plugs admixed
with eosinophils, epithelial
cells, and Charcot-Leyden
crystals (Fig. 1.1).

Airway with submucosal
eosinophil-rich inflammatory
cell infiltrate, goblet cell
hyperplasia, subbasal lamina
thickening due to collagen
deposition, and submucosal
smooth muscle prominence
(Figs. 1.2-1.4).

Gomori methenamine silver
(GMS) special stain is used to

Infection (e.g., virus and
Mycoplasma infection);
connective tissue disorders,
especially rheumatoid arthritis
and Sjogren syndrome;
inherited or acquired
immunodeficiency syndromes,
extraintestinal manifestation of
inflammatory bowel disease,
graft-vs.-host disease,
transplant-associated cellular
bronchiolitis,
lymphoproliferative diseases,
or idiopathic. It may also occur
secondary to large airways
disease, particularly in small
airways distal to markedly
dilated large airways
(bronchiectasis).

Infiltration of the walls of small
airways by chronic
inflammatory cell infiltrate
(Figs. 1.5-1.7).

Tissue cultures and appropriate
molecular testing are used to

mebooksfree.com



exclude bronchial colonization  exclude infectious etiology.
by fungal organisms.

Prognosis Symptoms usually improve or It varies depending on the
disappear as children become causative agent. May progress
adults. Most patients respond to  to constrictive bronchiolitis.
treatment with anti-
inflammatory agents,
bronchodilators, and avoidance
of potential trigger factors,
although some individuals will
have persistent asthma even
though exposure to causative
agent has stopped.

Complications include
pneumonia, pneumothorax,
pneumomediastinum, and
respiratory distress, requiring
intubation and mechanical
ventilation.

N g A : A { ’ gt ¥ -
a AL 5 J L s .
- f L) e AN 4 - .79 \ ® % FEad
; by Y Sat e | { - R

Figure 1.1 Asthma: Largely denuded bronchial wall showing luminal mucous plug admixed with
eosinophils and Charcot—Leyden crystals. The airway is infiltrated by mixed eosinophil-rich inflammatory
cell infiltrate.
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Figure 1.2 Asthma: The lumen is filled with eosinophil-rich mucous plug (right), the epithelium shows
goblet cell hyperplasia, and the subbasal lamina is expanded.
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Figure 1.3 Asthma: Mucous plug, bronchiolar tortuosity, diffuse expansion of the subbasal lamina, and
eosinophil-rich airway wall infiltrate.
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Figure 1.4 Asthma: Bronchiolar tortuosity, expansion of the subbasal lamina, and submucosal smooth
muscle prominence.

Figure 1.5 Cellular (chronic) bronchiolitis: Small airway wall with concentric infiltration by chronic
inflammatory cell infiltrate.
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Figure 1.6 Cellular (chronic) bronchiolitis: Papillary epithelial hyperplasia and concentric bronchiolar wall
infiltration by chronic inflammatory cell infiltrate.

5

Figure 1.7 Cellular (chronic) bronchiolitis: Pentachrome special stain: Bronchiolar and peribronchiolar
circumferential chronic inflammatory cell infiltrate promoting luminal narrowing of the airway in a 35-
year-old woman with rheumatoid arthritis.
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2

Age

Location

Symptoms

Signs

Etiology

Cellular (Chronic)
Bronchiolitis

Any age. Age predilection
depends on etiologic factors.

Small airways including small
bronchi, less than 2—3 mm in
diameter, and membranous
bronchioles (terminal and
respiratory bronchioles).
Terminal bronchioles are less
than 1 mm in diameter and are
just proximal to the respiratory
bronchioles, the first airways
that have alveoli budding from
their walls.

It varies depending on the
causative agent. Dyspnea and
usually nonproductive cough
are common.

High-resolution computed
tomography (HRCT) scans may
show centrilobular nodularity
or tree-in-bud pattern.

Infection (e.g., virus and
Mycoplasma infection);
connective tissue disorders,

CELLULAR (CHRONIC) BRONCHIOLITIS VS.
FOLLICULAR BRONCHIOLITIS

Follicular Bronchiolitis

May occur in children and
adults, but adults are affected
most often (median age is 44

y)-

Small airways.

Dyspnea, cough, fever, and
symptoms related to associated
underlying diseases.

Spirometry may demonstrate
obstructive or restrictive
defects. HRCT shows bilateral
centrilobular nodular or
reticulonodular opacities.

Most of the cases are associated
with an underlying connective
tissue disease (e.g., rheumatoid
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Histology

Special
studies

especially rheumatoid arthritis
and Sjogren syndrome;
inherited or acquired
immunodeficiency syndromes,
extraintestinal manifestation of
inflammatory bowel disease,
graft-vs.-host disease,
transplant-associated cellular
bronchiolitis,
lymphoproliferative diseases, or
idiopathic. It may also occur
secondary to large airways
disease, particularly in small
airways distal to markedly
dilated large airways
(bronchiectasis).

Infiltration of the walls of small
airways by chronic
inflammatory cell infiltrate
(Fig. 2.1).

Tissue cultures and appropriate
molecular testing are used to
exclude infectious etiology.

arthritis or Sjogren syndrome);
or congenital or acquired
immunodeficiency states such
as common variable
immunodeficiency (CVID),
acquired immunodeficiency
syndrome (AIDS) related to
human immunodeficiency virus
(HIV) infection, or
hypogammaglobulinemia (e.g.,
immunoglobulin A deficiency).
It may also be seen at the
periphery of a localized
infectious process or be
associated with some
occupational exposure settings,
such as in the case of nylon
flock workers. Some cases are
idiopathic.

Numerous lymphoid follicles
with well-formed germinal
centers surrounding a
bronchiolar wall (Fig. 2.2). The
hyperplastic lymphoid tissue
may distort and narrow the
bronchiolar lumen (Fig. 2.3).
The lymphoid infiltrate may
extend into alveolar septa
adjacent to the bronchiolar wall
without significant extension
into more distal lung
parenchyma. The airspaces are
uninvolved (Figs. 2.4 and 2.5).

Special stains are usually not
required. The lymphoid
follicles should demonstrate a
mixture of B (CD20 positive)
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and T (CD3 and CD5 positive)
cell markers expression. The B
cell-rich germinal center cells
stain for CD20 and BCLS,
while the interfollicular
lymphoid cells stain for CD3
and CD5. The germinal center
should be negative for BCL2
and should be surrounded by
immunoglobulin D and BCL2-
positive mantle zones.

Prognosis It varies depending on the It varies depending on the
causative agent. It may progress underlying cause.
to constrictive bronchiolitis.

p ' 2 R i
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Figure 2.1 Cellular (chronic) bronchiolitis: Small airway wall showing concentric infiltration by chronic
inflammatory cell infiltrate.
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Figure 2.2 Follicular bronchiolitis: Lymphoid follicles with well-formed germinal centers surrounding and
within a bronchiolar wall.
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Figure 2.4 Follicular bronchiolitis: The lymphoid infiltrate (low power/2x) may extend into alveolar septa
adjacent to the bronchiolar wall without significant extension into more distal lung parenchyma. The
airspaces are uninvolved.
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Figure 2.5 Follicular bronchiolitis: These peribronchial lymphoid infiltrates may be seen on HRCT as
centrilobular nodules.
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3

Age

Location

Symptoms

Signs

Etiology

FOLLICULAR BRONCHIOLITIS VS. NODULAR
LYMPHOID HYPERPLASIA

Follicular Bronchiolitis

May occur in children and
adults, but adults are affected
most often (median age is 44

y)-

Small airways.

Progressive dyspnea and cough
occasionally associated with
fever.

Spirometry may demonstrate
obstructive or restrictive
defects. High-resolution
computed tomography (HRCT)
shows bilateral centrilobular
nodular or reticular nodular
opacities.

Most of the cases are associated
with an underlying connective
tissue disease (e.g., rheumatoid
arthritis or Sjogren syndrome)
or congenital or acquired
immunodeficiency state such as

Nodular Lymphoid
Hyperplasia

Extremely rare condition. It
may affect people aged from 19
to 80 y (median, 65 y).

Usually subpleural or
peripheral.

Usually asymptomatic. The
majority of cases are detected
as incidental lesions on
radiologic studies obtained for
other reasons. Symptoms, when
present, may include shortness
of breath, cough, and pleuritic
chest pain.

Chest x-ray and CT typically
show a solitary pulmonary
nodule or mass usually
measuring between 0.5 and 6
cm in greatest dimension.

Usually idiopathic.
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Histology

Special
studies

common variable
immunodeficiency (CVID),
acquired immunodeficiency
syndrome (AIDS) related to
human immunodeficiency virus
(HIV) infection, or
hypogammaglobulinemia (e.g.,
immunoglobulin A deficiency).
It may also be seen at the
periphery of a localized
infectious process or be
associated with some
occupational exposure settings,
such as in the case of nylon
flock workers. Some cases are
idiopathic.

Numerous lymphoid follicles
with well-formed germinal
centers surrounding a
bronchiolar wall (Fig. 3.1). The
hyperplastic lymphoid tissue
may distort and narrow the
bronchiolar lumen (Fig. 3.2).
The lymphoid infiltrate may
extend into alveolar septa
adjacent to the bronchiolar wall
without significant extension
into more distal lung
parenchyma. The airspaces are
uninvolved (Figs. 3.3 and 3.4).

Special stains are usually not
required. The lymphoid
follicles should demonstrate a
mixture of B (CD20 positive)
and T (CD3 and CD5 positive)
cell markers expression.

The B cell-rich germinal center

A well-circumscribed nodule or
mass composed of numerous
back-to-back lymphoid follicles
with reactive germinal center
and preserved mantle zones and
interfollicular zones. Variable
amounts of interfollicular
fibrosis may be present and
may promote obliteration of the
underlying lung parenchyma
(Figs. 3.5 and 3.6).

The B cell-rich germinal center
cells stain for CD20 and BCLS6,
while the interfollicular
lymphoid cells stain for CD3,
CD5, and CD43 (T-cell
markers). The CD20-positive
lymphocytes should not
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