




RAPID 
REVIEW 

PATHOLOGY
EDWARD F. GOLJAN, MD

Retired Professor
Department of Pathology

Oklahoma State University Center for Health Sciences
College of Osteopathic Medicine

Tulsa, Oklahoma

FIFTH EDITION



1600 John F. Kennedy Blvd.
Ste 1800
Philadelphia, PA 19103-2899

RAPID REVIEW PATHOLOGY, FIFTH EDITION� ISBN: 978-0-323-47668-3

Copyright © 2019 by Elsevier, Inc. All rights reserved.

No part of this publication may be reproduced or transmitted in any form or by any means, electronic or 
mechanical, including photocopying, recording, or any information storage and retrieval system, without 
permission in writing from the publisher. Details on how to seek permission, further information about the 
Publisher�s permissions policies and our arrangements with organizations such as the Copyright Clearance 
Center and the Copyright Licensing Agency, can be found at our website: www.elsevier.com/permissions.

�is book and the individual contributions contained in it are protected under copyright by the Publisher 
(other than as may be noted herein).

Notices

Knowledge and best practice in this �eld are constantly changing. As new research and experience broaden 
our understanding, changes in research methods, professional practices, or medical treatment may become 
necessary.

Practitioners and researchers must always rely on their own experience and knowledge in evaluating 
and using any information, methods, compounds, or experiments described herein. In using such 
information or methods they should be mindful of their own safety and the safety of others, including 
parties for whom they have a professional responsibility.

With respect to any drug or pharmaceutical products identi�ed, readers are advised to check the most 
current information provided (i) on procedures featured or (ii) by the manufacturer of each product to be 
administered, to verify the recommended dose or formula, the method and duration of administration, 
and contraindications. It is the responsibility of practitioners, relying on their own experience and 
knowledge of their patients, to make diagnoses, to determine dosages and the best treatment for each 
individual patient, and to take all appropriate safety precautions.

To the fullest extent of the law, neither the Publisher nor the authors, contributors, or editors, assume 
any liability for any injury and/or damage to persons or property as a matter of products liability, 
negligence or otherwise, or from any use or operation of any methods, products, instructions, or ideas 
contained in the material herein.

Previous editions copyright ' 2014, 2011, 2007, 2004.

Library of Congress Cataloging-in-Publication Data

Names: Goljan, Edward F., author.
Title: Rapid review pathology / Edward F. Goljan.
Other titles: Rapid review series.
Description: Fi�h edition. | Philadelphia, PA : Elsevier, Inc., [2019] |
Series: Rapid review series | Includes bibliographical references and index.
Identi�ers: LCCN 2017056975 | ISBN 9780323476683 (hardcover : alk. paper)
Subjects: | MESH: Pathology | Examination Questions | Outlines
Classi�cation: LCC RB120 | NLM QZ 18.2 | DDC 617.1/07�dc23 LC record available at  
https://lccn.loc.gov/2017056975

Executive Content Strategist: James Merritt
Senior Content Development Specialist: Joan Ryan
Publishing Services Manager: Catherine Jackson
Project Manager: Kate Mannix
Design Direction: Amy Buxton
Illustrations Manager: Nichole Beard

Printed in Canada

Last digit is the print number:  9  8  7  6  5  4  3  2  1



iii

Preface

Writing a new edition of a book provides an opportunity to update information about disease processes 
and to improve upon previous editions based on feedback from colleagues and medical students. In 
addition to updating information on all disease processes, in this edition I summarize important anatomy, 
histology, and/or embryology in an overview section at the beginning of Chapters 18 to 23, 25, and 26. 
Because integration is important in understanding disease processes, physical diagnosis, epidemiology, 
pathophysiology, clinical �ndings, laboratory tests, and radiographic �ndings are discussed for the clinical 
disorders in the systemic pathology part of the book. Infectious diseases for each system are thoroughly 
discussed in extensive tables. �is provides students with a �big picture� of each clinical disorder. Pediatric 
and geriatric disorders are also discussed throughout the book. An up-to-date Ferri’s Clinical Advisor is 
recommended for treatment of the various clinical disorders.

Because quality pictures and schematics of disease processes are important for understanding and 
passing board examinations (Steps 1 and 2), there are more than 1100 �gures in the text. Arrows and 
circles are used extensively to show exactly where the pathology is located in the photograph. Many of 
the photographs are grouped together in collages or as separate photographs at the top of the page. Because 
�gures take up a considerable amount of space, an additional 1800� �gures can be found as Links, located 
on Student Consult. In electronic versions of the text, clicking on a Link will bring the reader to the �gure. 
In hardcopy versions of the book, students must access Student Consult to see the Links. �ousands of 
Margin Notes that brie�y summarize important facts have been added to this new edition. �ese are 
excellent for a quick overview of key facts in the chapter. Five hundred board-quality questions and discus-
sions covering all pertinent subjects throughout the book are also available on Student Consult. To activate 
your Student Consult version, see the PIN page on the inside front cover of the book and follow the 
instructions to activate your PIN. Access to this site is required for locating corrections in the book, 
questions, and other activities.
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Diagnostic Testing 5.e1

Link 1-1  The effect of low prevalence (A) and high prevalence (B) on the predictive value of a positive test result and a negative test 
result. Note how the PV� remained the same in both prevalence situations because of the 100% sensitivity of the serum antinuclear 
antibody (ANA) for systemic lupus erythematosus (SLE). However, the PV� signi�cantly changed, going from a low prevalence of SLE (PV� 
�5%) to a high prevalence of SLE (PV� �83%). 

A.  Effect of low prevalence of systemic lupus erythematosus (SLE) on PV– and PV+ 
Sensitivity of serum ANA for SLE 100% 
Specificity of serum ANA for SLE 80% 
Prevalence of SLE is 1% 
Population under study 1000 

Number of people with SLE = 1000 x 0.01 = 10 x 100% sensitivity 
10 True positive (TP) 

0  False negative (FN)

Number of people without SLE = 990 x 80% specificity      
792 True negative (TN)

198 False positive (FP)

Control groupSLE

Positive test result 10 TP 198 FP 
Negative test result 0 FN 792 TN

Total number 10 990

Control groupSLE

Positive test result 500 TP 100 FP
Negative test result 0 FN 400 TN

Total number 500 500

PV+ = 10 (TP) � [10 (TP) + 198 (FP)] = ~ 5% (100 – 5 = 95% FP rate)

PV– =  792 (TN) � [792 (TN) + 0 (FN)] = 100% (100 – 0 = 100% FN rate)

B.  Effect of high prevalence of systemic lupus erythematosus (SLE) on PV– and PV+
Sensitivity of serum ANA for SLE 100% 
Specificity of serum ANA for SLE 80% 
Prevalence of SLE is 50% 
Population under study 1000 

Number of people with SLE = 1000 x 0.50 = 500 x 100% sensitivity 

Number of people without SLE = 500 x 80% specificity      

500 True positive (TP)

0  False negative (FN)

400 True negative (TN)

100 False positive (FP)

PV+ = 500 (TP) � [500 (TP) + 100 (FP)] = ~ 83% (100 – 83 = 17% FP rate)

PV– =  400 (TN) � [400 (TN) + 0 (FN)] = 100% (100 – 0 = 100% FN rate)









Diagnostic Testing 8.e1

Link 1-2  Increasing the diagnostic cutoff (moving it to the right toward the diseased population) will make the test more speci�c (increase 
speci�city) but less sensitive (decrease sensitivity). In this example, if the cutoff point is at A (serum level of calcium 10 mg/dL), then the 
test will be 100% sensitive (100% sensitivity; no false negatives), because all patients with hyperparathyroidism will be detected. At cutoff 
A, however, the test is very nonspeci�c (decreased speci�city), because many healthy people will be incorrectly classi�ed as having 
hyperparathyroidism (increase false positives). If the cutoff point is moved to B (serum calcium slightly � 11 mg/dL), the test is not sensitive 
(decreased sensitivity; more false negatives), because many people with hyperparathyroidism will be missed. However, with the cutoff 
point at B, speci�city is increased, because all individuals beyond the B cutoff point have hyperparathyroidism (no false positives). (From 
O’Connell TX, Pedigo RA, Blair TE: Crush Step I: The Ultimate USMLE Step I Review, Philadelphia, Saunders Elsevier, 2014, p 4, Fig. 1-4).

9 10 11 12 13

Fr
eq

ue
nc

y
Serum level of calcium (mg/dL)

A

B Hyperparathyroid
population

Nondiseased
population

Test 100% sensitivity

Test 100% specificity















Cell Injury 14.e1

Link 2-2  In hypoxia, there is less oxygen (O2) available to bind to the ferrous groups (Fe2�) on hemoglobin within the red blood cells 
(RBCs). In the schematic, four heme groups are present in an RBC and only three of the four heme groups has O2 attached to it; hence, 
the O2 saturation SaO2 is only 75%. 

Fe2�O2 Fe2�O2

Fe2�O2 Fe2�

Link 2-1  Oxygen entering the pulmonary capillaries crosses a surfactant-containing layer of �uid, alveolar epithelium, alveolar (epithelial) 
basement membrane, interstitial space, capillary basement membrane, and capillary endothelium before reaching the plasma containing 
red blood cells. Carbon dioxide travels in the opposite direction. (From Carroll RG: Elsevier�s Integrated Physiology, Mosby Elsevier, 2007, 
p 109, Fig. 10-11.)
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Cell Injury 24.e1

Link 2-5  Affected neurons become shrunken and eosinophilic. The nuclei become condensed and lose their crisp contours. In this illustration 
the neuron in the center is affected while surrounding neurons appear normal. (From Ellison D, Love S, et al: Neuropathology: A Reference 
Text of CNS Pathology, 3rd ed, Mosby Elsevier, 2013, p 6, Fig. 1.7.)

Link 2-4  Hypoxic change in cerebral Purkinje cells. High-power view showing eosinophilic Purkinje cells (arrows; called red neurons) in 
the cerebellum with pyknotic nuclei (condensed chromatin) indicating apoptosis (individual cell death). (From Ellison D, Love S, et al: 
Neuropathology: A Reference Text of CNS Pathology, 3rd ed, Mosby Elsevier, 2013, p 177, Fig. 8.8d.)





Cell Injury 25.e1

Link 2-6  Plasma membrane semipermeability is a function of the Na�/K��ATPase pump. ATP is synthesized in the mitochondria. ADP, Adenosine 
diphosphate; ATP, adenosine triphosphate; P, phosphorus. (From my friend Ivan Damjanov MD, PhD: Pathology for the Health Professions, 
4th ed, Saunders Elsevier, 2012, p 8, Fig. 1-8.)

K

K
K

K

Na
Na
Na

Na
Na
Na

Mitochondrion

ATP

ADP + P 

Link 2-7  Cellular swelling in hypoxic cell injury. A, Normal microvilli. B, Swollen microvilli are the consequence of an in�ux of water in 
the cytoplasm due to reduced synthesis of ATP. C, Invagination of the cell membrane gives rise to �uid-�lled cytoplasmic vacuoles that 
account, in part, for the changes known as hydropic degeneration, the �rst visible sign of hypoxia. D, Swollen mitochondria and dilated 
rough endoplasmic reticulum (RER) are also part of vacuolar degeneration. E, Swollen cells lose contact with adjacent cells at the site of 
cell-to-cell junctions, such as desmosomes. (From my friend Ivan Damjanov, MD, PhD: Pathology for the Health Professions, 4th ed, Saunders 
Elsevier, 2012, p 8, Fig. 1-7.)
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Link 2-8  Hydropic degeneration in the liver. Normal liver cells (N) contrast with injured cells, which are swollen, pale, and vacuolated (H). 
This is due to excess water entering the cell along with sodium owing to dysfunction of the Na�/K� ATPase pump. This is called hydropic 
degeneration when small, discrete vacuoles develop in the cytoplasm, as in this case. (From Stevens A, Lowe J, Scott I: Core Pathology, 
3rd ed, Mosby Elsevier, 2009, p 24, Fig. 3.7A.)
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Link 2-9  Cytoplasmic changes in reversible cell injury. Note that when ribosomes are detached from the rough endoplasmic reticulum 
from decreased enzyme activity, this leads to a decrease in protein synthesis and cell membrane injury. (From my friend Ivan Damjanov, 
MD, PhD: Pathology for the Health Professions, 4th ed, Saunders Elsevier, 2012, p 9, Fig. 1-9.)
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Link 2-10  Steady state. The range of the steady state is determined by the reactivity of each cell and the ability of the cells to respond 
to increased demands or stimuli. Increased or decreased functional adaptations are reversible. Once the response to injury passes beyond 
the point of no return, cell injury becomes irreversible. Most irreversible changes are due to calcium entering the cell (not shown) and 
activating lethal enzymes and damaging key organelles in the cell (e.g., mitochondria, nucleus). (From my friend Ivan Damjanov, MD, 
PhD: Pathology for the Health Professions, 4th ed, St. Louis, Saunders Elsevier, 2012, p 7, Fig. 1-6.)
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Cell Injury 28.e1

Link 2-15  Secondary lysosomal digestion of exogenous and endogenous materials. Heterophagic digestion in secondary lysosomes lysis 
initiated by phagocytosis of a bacterium (upper left). Autophagic digestion is initiated by sequestration of cellular components within a 
membrane (lower right). Residual bodies and lipofuscin granules are remnants remaining after both types of digestion. RER, Rough 
endoplasmic reticulum. (Adapted from Junquiera LC, Carneiro J: Basic Histology, 7th ed, East Norwalk, CT, Appleton-Lange, 1992, p 42. 
As adapted in Burns ER, Cave MD: Rapid Review Histology and Cell Biology, 2nd ed, Mosby Elsevier, 2007, p 18, Fig. 2-3.)
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Link 2-14  Lysosomes. Note the lysosomal enzymes (golden brown granules) are produced by the rough endoplasmic reticulum (RER) and 
are then transported to the Golgi apparatus, where they undergo posttranslational modi�cation (PTM). Primary (1°) lysosomes originate 
as small vesicles budding off the lateral sides of the Golgi apparatus, which give rise to secondary lysosomes called heterophagosomes 
and autophagosomes. Heterophagosomes digest material arising from phagocytosis and utilize �uid obtained by pinocytosis. Autophagosomes 
digest worn-out organelles (e.g., mitochondria). Undigested material in the secondary lysosomes is extruded from the cell or remains in 
the cytoplasm as lipofuscin-rich residual bodies. (From my friend Ivan Damjanov, MD, PhD: Pathology for the Health Professions, 4th ed, 
St. Louis, Saunders Elsevier, 2012, p 5, Fig. 1-3.)
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Cell Injury 30.e1

Link 2-16  The function of ubiquitin in cell stress. Damaged proteins are recognized by a series of enzymes that link the damaged protein 
to ubiquitin to form a ubiquinated protein. �Ubiquination� marks the protein for degradation into small peptides or amino acids by a 
cytosolic protease termed a proteasome or by lysosomes. (From Stevens A, Lowe J, Scott I: Core Pathology, 3rd ed, Mosby Elsevier 2009, 
p 8, Fig. 2.2.)
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Cell Injury 31

TABLE 2-4  Selected Intracellular Accumulations
SUBSTANCE CLINICAL SIGNIFICANCE

Endogenous Accumulations
Bilirubin Kernicterus (see Fig. 16-6): Free, unbound lipid-soluble unconjugated bilirubin,* derived from macrophage 

destruction of RBCs in Rh hemolytic disease of the newborn, enters the basal ganglia nuclei of the brain, 
causing permanent damage.

Cholesterol Xanthelasma (see Fig. 10-4 B): It is a yellow plaque on the eyelid due to cholesterol accumulated within 
macrophages (foam cells) in the interstitial tissue.

Atherosclerosis (see Link 10-11): Cholesterol-laden smooth muscle cells and macrophages (i.e., foam cells) are the 
early components of atherosclerotic plaque formation before they further progress into �brous plaques, the 
pathognomonic lesion of atherosclerosis. See Chapter 10.

Glycogen Diabetes mellitus: In diabetes mellitus, there is increased glycogen synthesis in the proximal renal tubule cells, due 
to increased uptake of glucose via glucose transporters in the proximal tubule. The increased glucose is then 
converted into glucose 6-phosphate, which is a substrate that is used to synthesize glycogen. See Chapter 23.

Von Gierke glycogenosis: This de�ciency of glucose-6-phosphatase (a gluconeogenic enzyme) leads to an increase 
in glucose 6-phosphate, a substrate for glycogen synthesis. Glycogen excess primarily occurs in hepatocytes and 
renal tubular cells (hepatorenomegaly), because these are the primary sites that have this enzyme for 
gluconeogenesis. See Chapter 6.

Hematin Melena: When blood is exposed to gastric acid, Hb is converted into a black pigment called hematin. Hematin is 
the pigment responsible for the black, tarry stools called melena. Melena is a sign of an upper gastrointestinal 
bleed (bleed above the ligament of Treitz where the duodenum joins the jejunum). Gastric and duodenal ulcers 
are the most common causes of melena. See Chapter 18.

Hemosiderin and ferritin Iron overload disorders (e.g., hemochromatosis; see Fig. 19-7 G, H): In these disorders, excess hemosiderin (a 
lysosome breakdown product of ferritin) deposition in parenchymal cells, leading to increased free radical 
damage (via the Fenton reaction) and eventual organ dysfunction (e.g., cirrhosis). Serum ferritin is increased. See 
Chapter 19.

Pulmonary congestion: In left-sided heart failure, there is pulmonary hemorrhage with phagocytosis of RBCs by 
alveolar macrophages. Within the macrophage, iron is bound to ferritin, a soluble iron-binding protein, which is 
then degraded into hemosiderin, a brown pigment. Alveolar macrophages containing hemosiderin are called 
�heart failure� cells (see Links 11-10, 11-11). When these cells are coughed up, the sputum has a rusty brown 
color. See Chapter 11.

Anemia of chronic disease: Hepcidin, a protein released from the liver in in�ammation, blocks the release of iron 
from bone marrow macrophages, causing a decrease in heme synthesis, with a corresponding decrease in 
hemoglobin synthesis. This causes anemia and an increase in serum ferritin as well as an increase of hemosiderin 
within bone marrow macrophages. See Chapter 12.

Other associations: Bleeding into tissue allows macrophages to phagocytose RBCs and eventually convert the iron 
to ferritin and then to hemosiderin (Link 2-17).

Melanin Skin color: Melanin is normally responsible for skin color. It is also normally present in substantia nigra neurons 
(Link 2-18). Refer to Chapters 25 and 26, respectively.

Addison disease (see Fig. 23-15 A): In this disease, there is autoimmune destruction of the adrenal cortex that 
leads to hypocortisolism. Hypocortisolism causes a corresponding increase in ACTH via a negative feedback 
relationship between the pituitary gland and the adrenal cortex. ACTH has melanocyte-stimulating properties 
that cause hyperpigmentation of the skin and mucous membranes due to increased synthesis of melanin. See 
Chapter 23.

Amyloid Amyloid (see Figs. 4-20 B, C): Amyloid is a misfolded protein (incorrectly shaped) that derives from various 
precursor proteins (e.g., light chains, amyloid precursor protein). Amyloid stains red with Congo red but exhibits 
an apple green birefringence under polarized light. Amyloid is deposited in the interstitium of tissue in various 
organs causing pressure atrophy of adjacent cells, potentially leading to organ dysfunction. For example, if 
deposited in the heart, it decreases ventricular compliance (ability of the heart to �ll up with blood) causing 
heart failure and death. See Chapter 4.

Triglyceride Fatty liver (Figs. 2-12 A, B): Excess triglyceride synthesis in hepatocytes pushes the nucleus to the periphery causing 
enlargement and dysfunction of the liver. See Chapter 19.

Exogenous Accumulations
Anthracotic pigment Coal worker�s pneumoconiosis (see Fig. 17-12 A): Phagocytosis of black anthracotic pigment (coal dust) by alveolar 

macrophages produces a black discoloration of the lung and sputum containing black, pigmented alveolar 
macrophages called �dust cells.� Inhalation of coal dust causes increased deposition of collagen in the interstitial 
tissue of the lungs, ultimately causing a lack of compliance (alveoli cannot �ll up with air) and eventual 
respiratory failure. See Chapter 17.

Lead Lead poisoning: Lead deposited in the nuclei of proximal renal tubular cells (acid-fast inclusion) leads to dysfunction 
of the proximal tubules (proximal renal tubular acidosis). Lead (Pb) also deposits in the epiphyses of bone in 
children, causing growth retardation. Radiographs show increased density in the epiphyses (see Fig. 12-14 C).

*Unconjugated bilirubin, insoluble bilirubin, because it is bound to albumin.
ACTH, Adrenocorticotropic hormone; RBCs, red blood cells.
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Link 2-18  Melanin is responsible for the brown to black pigment present in neurons in certain brain regions such as the substantia nigra. 
Note that the cell cytoplasm is obscured by its content of brown melanin pigment. The nuclei (N) with this special stain are stained pale 
blue with prominent magenta nucleoli. (From Young B, O�Dowd G, Woodford P: Wheater�s Functional Histology: A Text and Colour Atlas, 
6th ed, Philadelphia, Churchill Livingstone Elsevier, 2014, p 30, Fig. 1.25b.)

N

Link 2-17  Endometriotic cyst. The lining consists of endometriotic epithelium and endometriotic stromal cells admixed with pigmented 
macrophages containing hemosiderin. Note the golden brown granules within the macrophages. (From Clement PB, Young RH: Atlas of 
Gynecologic Surgical Pathology, 3rd ed, Saunders Elsevier, 2014, p 516, Fig. 19.10.)
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Link 2-19  Mechanisms of Cellular Adaptation. Note that in atrophy there is a decrease in cell size and number; in hyperplasia an increase 
in number; in hypertrophy an increase in size; in metaplasia an alteration in cell type; and in dysplasia, disordered cell growth largely 
manifested in the nucleus rather than the cytoplasm. (Modi�ed from King TS: Elsevier�s Integrated Pathology, Mosby Elsevier, 2007, p 8, 
Fig. 1-8.)

Atrophy

Metaplasia

Hypertrophy

Hyperplasia

Dysplasia

Link 2-20  Atrophy of skeletal muscle. Note the variation in size of the muscle �bers. (Courtesy of my friend Ivan Damjanov, MD, PhD, 
University of Kansas.)
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Link 2-21  Atrophic Brain. The gyri (G) are narrow and the sulci (S) are wide. (From my friend Ivan Damjanov. MD, PhD: Pathology for the 
Health Professions, 4th ed, St. Louis, Saunders Elsevier, 2012, p 13, Fig. 1-14.)
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2-15:  A, Atrophy of the brain. The 
meninges have been stripped from 
the right half of the brain. Note 
the narrow gyri and widened sulci. 
B, Pancreas in a patient with cystic 
�brosis showing dilated ducts �lled 
with thickened eosinophilic material 
(arrow). The duct epithelial cells are 
�attened and the ducts are surrounded 
with �brous tissue. C, Liver showing 
hepatocytes with yellow-brown gran-
ules representing lipofuscin (polymer 
of protein � undigested lipid). D, Left 
ventricular hypertrophy, showing the 
thickened free left ventricular wall 
(right side; white arrow) and the thick-
ened interventricular septum (white 
asterisk). The right ventricle wall (left 
side) is of normal thickness. The insert 
shows hypertrophy of cardiac myocytes. 
Note the increased �ber diameter and 
nuclear enlargement from increased 
DNA synthesis. E, Benign prostatic 
hyperplasia. The prostatic glands 
show infolding of the mucosa into the 
glandular spaces. F, Barrett esophagus 
showing an extensive area of glandular 
(intestinal) metaplasia with numerous 
goblet cells (interrupted circle). A 
small section of squamous epithe-
lium remains on the right (arrow). 
G, Section of the transitional zone of 
the uterine cervix showing squamous 
metaplasia (solid arrow) replacing the 
normal glandular, mucus-secreting 
endocervical cells (interrupted arrow). 
H, Squamous dysplasia of the cervix. 
Squamous dysplasia is a precursor of 
squamous cell carcinoma. There is a lack 
of orientation of the squamous cells 
throughout the upper two thirds of 
the epithelium. Many of the nuclei are 
enlarged (arrows), are hyperchromatic, 
and have irregular nuclear margins. An 
abnormal mitotic spindle is present in 
one of the cells (interrupted circle). 
(A from Kumar V, Abbas A, Fausto N, 
Mitchell, R: Robbins Basic Pathology, 
8th ed, Philadelphia, Saunders, 2007, 
p. 5, Fig. 1-4. B, E, F from my friend 
Ivan Damjanov MD, PhD, Linder J: 
Pathology: A Color Atlas, St. Louis, 
Mosby, 2000, pp 169, 249, 111, Figs. 
9-6, 12-32, 6-26, respectively. C from 
my friend Ivan Damjanov MD, PhD, 
Linder J: Anderson�s Pathology, 10th 
ed, St. Louis, Mosby, 1996, p 371, Fig. 
17-7. D insert, G from King TS: Elsevier�s 
Integrated Pathology, St. Louis, Mosby 
Elsevier, 2007, pp 9, 11, Figs. 1-10, 1-13, 
respectively. D, H from Kumar V, Fausto 
N, Abbas A: Robbins and Cotran�s 
Pathologic Basis of Disease, 7th ed, 
Philadelphia, Saunders, 2004, pp 561, 
1075, Figs 12-3A, 12-19C, respectively.)
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