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PREFACE

As soon as a junior trainee opens a textbook, he/she quickly realizes that most traditional
text books rarely capture the true spectrum of pathology encountered through routine sign-
out. The pathology that exists in textbooks is beautiful, perfect, and free from distracting ar-
tifacts. No doubt, these perfect examples facilitate the teaching process. The pathology that
exists in real life, however, is messy. The tissue is often scanty, squashed, burnt, and cursed
with artifacts. In real life, we have to search for “red flags” in the clinical chart, hidden clues
in the slides, and discern an exacting diagnosis despite sometimes disabling artifacts.

This book project grew out of a need to teach pathology in a format that more closely mir-
rors daily sign-out. More than 1,100 images are included to illustrate the full morphologic
spectrum of the major patterns of non-neoplastic gastrointestinal tract injury. Instead of one
picture to illustrate chronic colitis, for example, this book includes over eighty; each image
captioned with a careful description. The corresponding text details how to recognize the
chronic colitis pattern and then how to translate the vague diagnosis of “chronic colitis” into
the clinically meaningful diagnosis of “syphilitic proctitis,” for example, and how to avoid
the diagnostic pitfall of inflammatory bowel disease.

In this book, disease processes are grouped by their histologic pattern of injury, an approach
which closely approximates the method by which experienced pathologists mentally ap-
proach daily sign-out. Because the luminal gastrointestinal tract has a limited repertoire of
responses to injury, one need master only a limited number of histologic patterns in order
to elaborate the differential diagnoses. Organized by these major injury patterns, each chap-
ter details etiologic considerations for the esophagus, stomach, small intestine, and colon.

Key structural elements are included throughout to enable the reader to quickly segregate
specific patterns of injury, link the injury patterns with particular etiologies, and to em-
phasize important teaching points. The text is high yield and focused on checklists, key
features, diagnostic pearls and pitfalls, frequently asked questions, and sample notes, see
descriptions below. We hope this collective experience leaves the reader with a familiarity
of the major patterns of non-neoplastic injury in the gastrointestinal tract and confidence
in navigating through the clinicopathologic clues and pitfalls to arrive swiftly at the correct
diagnosis. Select structural elements are briefly introduced below.

» Each chapter opens with a “Chapter Checklist” that outlines the enclosed structure and
allows the reader to quickly hone in on select patterns and pertinent differential con-
siderations. Similar “Checklists” are found throughout the chapter to neatly organize
complicated topics.

e “The Unremarkable X": Normal histology is sometimes overlooked in textbooks because
it is assumed to be widely understood, much to the frustration of junior trainees. A firm
understanding of normal is essential to recognizing subtle injury patterns. As such, each
chapter begins with a brief discussion of normal histology to contrast to the succeeding
mucosal injury patterns and to highlight helpful diagnostic clues.

+ The “Pearls & Pitfalls” sections include lessons from real life sign-out experience with an
emphasis on important diagnostic clues, mimics, and hazards.

» The “Frequently Asked Questions” sections stem from our busy consult service and
teaching sessions. In this section, we discuss real life diagnostic dilemmas and offer
diagnostic tips and tools to sort through commonly encountered sign-out challenges.

 All major topics close with a “Key Features” section that summarizes the essential ele-
ments of the subtopic for handy reference.
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THE UNREMARKABLE ESOPHAGUS

Endoscopically, the unremarkable esophagus has smooth, homogenous pink-tinged
mucosa (Fig. 1.1). Clinicians often label the biopsy location in centimeters, which refers
to the distance from the patients incisors to the biopsy site (Fig. 1.2). Consequently, the
gastroesophageal junction varies with the patient’s height and anatomy, although it is most
typically at 40 cm in men. Histologically, the esophagus can be compartmentalized into
four layers (mucosa, submucosa, muscularis propria, and adventitia) (Fig. 1.3). The mucosa
consists of epithelium, lamina propria, and muscularis mucosae. Lamina propria is a loose
fibroconnective tissue rich in inflammatory cells, lymphovascular channels, and esophageal
glands and ducts. It spans the space between the epithelium and the muscularis mucosae.
Proceeding deeper into the esophageal wall, the submucosa is the next encountered layer.
It sits between the muscularis mucosae and the muscularis propria and it consists of loose
fibroconnective tissue and lymphovascular channels. The muscularis propria constitutes
the largest portion of muscle in the esophageal wall. It consists of inner circular and outer
longitudinally oriented musc

e fibers. In the proximal esophagus, the muscularis propria
is composed of skeletal muscle and in the distal esophagus, it is composed of smooth
muscle. The outermost layer is the adventitia, which lacks serosa, facilitating potentially
rapid spread of infectious agents and malignancy.

Normal esophageal epithelium is stratified squamous epithelium (Fig. 1.4). The basal
layer is 1 to 2 cells thick and the vascular papillae are within the lower one-third of
the epithelium. Esophageal biopsies can also contain cardiac mucosa, which is almost
always chronically inflamed (Fig. 1.5). As a result, it is not necessary to routinely diag-
nose “chronic inflammation™ in the cardia. Since many specimens are submitted with a
request to “rule-out Barrett esophagus,” diagnoses specifically including phrases such as

“no goblet cells are seen” can be helpful to clinicians in unremarkable esophageal biopsies
from adult patients.

Cricopharyngeus

<+ 20
Aortic arch ———>,
Bronchi /
Diaphragm -+ 30
Gastroesophageal ~
junction 3\ cm from
--40 incisors
(average)
Figure 1.1 Unremarkable endoscopic appearance of the esopha-  Figure 1.2 Anatomic esophageal constriction points include the

gus. The pink-tinged mucosal surface appears relatively smooth
and homogenous throughout the esophagus. There are no visible
plaques, nodules, masses, ulcers, erythema, blood, varices, stenoses,
or diverticula. Variations of luminal caliber in the image may stem
from esophageal peristalsis, anatomic bends, and constriction points.

esophageal inlet, crossing of the aortic arch, left main bronchus, and
diaphragmatic hiatus. These sites are prone to narrowing and can
lead to pill impaction and associated local tissue damage.



Figure 1.3 This resection specimen illustrates the four main lay-
ers of the esophagus: Mucosa, submucosa, muscularis propria, and
adventitia. The mucosa consists of epithelium (E), lamina propria (L),
and muscularis mucosae (MM). The submucosa sits between the
muscularis mucosae and the muscularis propria (MP) and it consists
of loose fibroconnective tissue and lymphovascular channels. The
MP consists of inner circular and outer longitudinally oriented muscle
fibers. Finally, the outermost layer is the adventitia. The esophagus
lacks a serosa.

Figure 1.5 Unremarkable cardiac mucosa at the gastroesophageal
junction. The columnar cells are of foveolar type, with apical intra-
cytoplasmic neutral mucin that would be magenta on a PAS/AB.

PEARLS & PITFALLS
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Figure 1.4 Unremarkable esophageal squamous mucosa. Note the
basal layer is only a few cell layers thick (bracket) and the vascular
papillae are confined to the lower one-third of the epithelial thick-
ness (arrowheads).

Figure 1.6 Pseudogoblet cells. Pseudogoblet cells are important
mimics of true goblet cells of Barrett esophagus and are typically
found in clusters. They can be mistaken for true goblet cells due to
their abundant cytoplasmic mucin.

Beware of pseudogoblet cells, which are important mimics of true goblet cells.
Pseudogoblet cells are foveolar epithelial cells with prominent cytoplasmic
distention and key distinctions from true goblet cells include the following:
(1) Pseudogoblets tend to aggregate in clusters, whereas true goblet cells are
more sparsely distributed among absorptive cells (complete metaplasia) or foveo-
|lar cells (incomplete metaplasia). (2) Pseudogoblet cells have predominantly neu-
tral mucin (magenta, PAS/AB) in contrast to the acid mucin of a true goblet cell

(deeply basophilic, PAS/AB) (Figs. 1.6-1.10).
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Figure 1.7 Pseudogoblet cells (PAS/AB). On PAS/AB stain, the  Figure 1.8 Pseudogoblet cells (arrowhead).
neutral mucin in the pseudogoblet cells is magenta. True goblet
cells contain acidic mucin, and are deeply basophilic on PAS/AB.

Figure 1.9 True goblet cells. In contrast to pseudogoblet cells,  Figure 1.10 True goblet cells (PAS/AB). In contrast to pseudogob-
true goblet cells are sparsely distributed (arrowheads). let cells, true goblet cells (arrowheads) have a deeply basophilic
appearance on a PAS/AB.

FAQ: What is the utility of and recipe for Periodic acid Schiff/alcian blue, pH 2.5
special stain (PAS/AB)?

Answer: The combination PAS/AB allows for simultaneous evaluation of a num-
ber of important diagnostic features, such as fungal forms (magenta), goblet cells
(deeply basophilic), an intact small bowel brush border (crisp and uniform stain
condensation). The stain also highlights the mucin of sneaky adenocarcinomas.

1% ALCIAN BLUE, pH 2.5 RECIPE*

Alcian blue 8GX........ 5¢
Acetic acid, 3% solution....500 mL
Adjust the pH to 2.5. Filter and add a few crystals of thymol.

*This solution is commercially available.
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PAS/AB pH 2.5 RECIPE

Deparaffinize and hydrate to distilled water.

One minute in 3% acetic acid. Do not rinse.

Stain in Alcian Blue pH 2.5 for 30 minutes.

Rinse in tap, then distilled water.

Oxidize in 0.5% periodic acid solution for 10 minutes.
Rinse in distilled water.

Place slides in Schiff reagent for 20 minutes.

S U U

Wash in running tap water for 5 minutes, or until water is clear and sections are pink.

©

Stain in Harris hematoxylin for 3 minutes.

10. Wash in tap water.

1. Clarifier for 1 minute.

12. Wash in tap water for 1 minute.

13. Bluing reagent for 1 minute.

14. Wash in running water for 1 minute.

15. Dehydrate through 95% alcohol, absolute and clear in xylene.

16. Mount.

Recipe courtesy of Deborah Duckworth, Johns Hopkins Hospital, Histology Laboratory.

FAQ: Are there histologic clues that confirm the biopsy site as esophagus (and
not cardia, for example)?

Answer: Yes. Establishing the tissue origin as esophagus is critical for the diag-
nosis of Barrett mucosa, a diagnosis that necessitates periodic surveillance
based on an increased risk of neoplasia. Usually correlation with the endoscopic
report provides the most effective means to determining the tissue site of ori-
gin. Unfortunately, detailed reports are not always provided, and clinicians may
not be confident that they are in the tubular esophagus, especially if a patient
has a sliding hiatal hernia. Since esophageal ducts transmit secretions from the
esophageal submucosal glands to the luminal surface, their histologic identifi-
cation can establish the tissue site as esophagus, providing helpful diagnostic
clues (Figs. 1.11-1.20).

N ¥ o '. - Ty S
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Figure 1.11 Esophageal ducts. Esophageal ducts confirm the site  Figure 1.12 Esophageal duct. Higher power of previous figure.
of origin as esophageal (arrow). If goblet cells were present on this  Periductal chronic inflammation is a typical finding. Squamoid meta-
tissue fragment, they would signify Barrett esophagus, assuming an  plasia of the ducts is not uncommon.

abnormal endoscopic examination.
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Figure 1.13 Esophageal ducts. This esophageal duct is presentin ~ Figure 1.14 Esophageal ducts (arrows).
the lamina propria, amidst a background of lymphovascular spaces.
The overlying squamous epithelium can be seen (top).
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Figure 1.15 Esophageal duct. Higher power of previous figure. Figure 1.16 Esophageal ducts. These ducts are traversing the
muscularis mucosae en route from submucosal glands. Their pres-
ence indicates that the tissue origin is esophageal.
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Figure 1.17 Esophageal duct (arrowhead). This biopsy predomi-  Figure 1.18 Esophageal duct. Higher power of previous figure.
nantly consists of oxyntic-type glandular mucosa. An esophageal

duct (arrowhead) signifies that this biopsy was taken from the tubu-

lar esophagus. The proximity to gastric oxyntic glands emphasizes

the variability of gastric cardia length among patients; while some

patients may demonstrate several centimeters of gastric cardiac-

type mucosa, others transition directly from esophagus to oxyntic

mucosa, like this patient.
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Figure 1.19 Esophageal glands. Esophageal glands produce muco-  Figure 1.20 Esophageal glands (PAS/AB). The esophageal glands
protective products that help lubricate the passage of food and, at  stain deeply basophilic on PAS/AB. In contrast, cardiac-type mucosal
the same time, protect the integrity of the esophageal mucosa. glands would appear magenta on PAS/AB (Fig. 1.7).

ACUTE ESOPHAGITIS PATTERN
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Figure 1.27 CMV esophagitis. This example of acute esophagi-
tis shows prominent ulceration, mixed inflammation, and reactive

endothelial and stromal cells. A CMV immunostain confirmed a
diagnosis of CMV esophagitis.

Acute esophagitis describes an injury pattern that includes intraepithelial neutrophils, ero-
sions, and/or ulcerations (Fig. 1.21). This pattern of injury is entirely nonspecific, but is
most commonly caused by gastroesophageal reflux disease (GERD), infections, and medi-
cations. Malignancy, amyloidosis, radiation injury, and vasculitis are also potential causes
of acute esophagitis, particularly if erosions and ulcerations are present. While findings in
ulcer debris are easy to overlook since ulcers have a “busy” visual appearance, the cause of
the ulcer can occasionally be identified by careful inspection.

CHECKLIST: Etiologic Considerations for the Acute Esophagitis Pattern
= Gastroesophageal Reflux Disease

0 Infections

o Medications

-1 Other
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